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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoanuu B Poccuiickoit denepanumy,
dI'OC COO, Konmenmuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHussM GI'OC COO npodunbHbie yueOHbIE
NpeaAMeThl, H3ydyaeMble Ha YIIyOJIEHHOM ypOBHE, SBISIOTCS  CIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eiIu
U 3a7la4ax M3yudeHus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYpHpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh H3YUYEHUs Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpamme 1o 6uosioruy peajin3oBaH
MPUHIINI MPEEMCTBEHHOCTH C U3yUYCHHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIErO
oOpa3zoBaHus, Oyarojaps dYeMmMy [MpPOCMATPUBACTCS  HAMpPABJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMUpOBAaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e JKU3HHU, Ha BOCTIUTaHUE OEPEIKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUN OCHOBHBIX BUIOB y4€OHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYarolIMXcsi IO OCBOCHHMIO COJIEpPKaHUS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEeTro 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOseHue 3HaHUI 00y4aroIuxcs 0 )UBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOW OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYy4YEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx UM OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH OOYyYarOIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacuMpeHbl U YriayOJjeHbl OMOJOTHYECKHME 3HAHUS O PACTEHUSIX, >KHUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBI MOAXOABl K HW3YYEHHUIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCs CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro MUpa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznoo0Opasus rmianeTsl. Tak, B 10 knacce usyyarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunoniornu yenoeka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOEHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSIX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{s
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0yJaroumxcs K OHOJIOTHH Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMS U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX TPoOIIeM.

[lenb u3zydenus: yueOHoro npenmMera «buonorus» Ha yriyOJIéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHo 00IacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OWOJOTHEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JoctikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buosorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCSI PEIIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIKs, B, OMOreo1eH03, Ouocdepa); 0 BhIIAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHUH),
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0ieMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEILHOCTH 10
OTHOILICHUIO K OKpYXKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUKA WHGEKITMOHHBIX 3a00JIeBaHUi, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTMH, PEIIAEMbIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICI0BAHUM,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTHHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYyphl IOBEICHHS B PUPO/IS; HHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIB30BaHUH (COOIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHHM COOCTBEHHOTO 3/I0POBbSI M  3J10POBbS
OKpyXXaromux Jojned  (cobmionmeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrnieueHre O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpAa  OOYyYaIOIIUMHCS
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyeayouemMy npo(ecCHOHaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy JIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeIHeTo o01mero oopasoanusi, coctaBisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKU €ro COJEp KaHUs U HAIMpaBIEHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3alUsaX CPETHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICEHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENICTCS yUUTeIeM Ha OCHOBE UMEIOIIUXCSl MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKd UM U3ydyaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTHUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepupiii. Ilpouecchl, Mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. I lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsitue BBIOOPKH M €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrnepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >XMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE IS IPOBEICHUS HAOIIOACHHUH,
WU3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorus KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHSI,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryJIAiru. MUHepanbHbIe BEIIECTBA KJIETKU, UX Onojoruueckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, NenThaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMHUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupanbs. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Motiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnvromepHuitl ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacmpenieneHrne XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabnuiel u cxembl: «llepuoguueckass TaOnuIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIbD», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHUE
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD, «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JHUNUAoBy», «HyKIenHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Kau€CTBEHHBIX
peaKIuii».

JlaGopaTopHasi pabdora «/ccinenoBanue HyKJIEHHOBBIX KUCIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNM KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.



CtpoeHre mpoKapuoTHIeCKOU KIeTKu. KineTouHas creHka OakTepuid U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1nazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (AuQdy3ust, ooneraéHHas
mud¢y3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA AaKTHBHBIA TPAHCIIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronurto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOM CTEHKH PacTEHUM, TPUOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBmxeHne nuroriazMbl. Opranouasl
KJeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKuMU. B3auMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TIpaHyJIpHOTO PETUKYIyMA.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHas (yHkums annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue W (yHKIIMM MHUTOXOHIpuM u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpaHnHubie opraHonabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesxcymounvie Qunamenme.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii 0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KJIeTKW», «CTpoeHue
MUTOXOHAPUNY», «A1po», «CTpoeHHe MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KJIETKaX.

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOIIa3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISLINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolueccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuSMeHmvl U NUCMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpoLecce
dorocunTeza. CetoBast u TeMHOBas dasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. llpogykTuBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3audHbIX PakTopoB HA
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U WX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOro myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Toptpetsl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanusanus HacneacTBeHHON nHpopManuu. ['eHeTnaeckuit
KOI, €ro cBoucrTBa. TpaHckpunuus — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHsbie 3a00sieBanus YesnoBeka, »)KkMBOTHbIX, pactenuil. CITN/, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz boavuux maccusos («bigdata»)
CMpYKmypHuix buonocudeckux oanuwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKkapcms.



JleMoHCTpanumn

[Toptpetsr: H. K. Konbnos, /. . UBanoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHUecKuit Kom», «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoanpl W peryisiusa. WMutepdaza u  MuTo3.
Oco0OeHHOCTH TpolleccoB, MpoTeKarImux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — permkanwmsa. IIpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbli  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsius MUTOTHYECKOTO ITMKIIA KJIeTKH. [IporpamMmmupyemas KieTouyHas
rudesb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KlemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHcTpanuu

Tabnuipl u cxeMbl: «OKU3HEHHBIN IUKI KIETKU», «Muto3», «CTpoeHue
xpomocomy, «Permmkamusa JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpeIiKa JIyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabGora «HalmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIPHOCTH OJTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTUCTHI. KoJIOHHAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4acTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTelbHasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUUNA U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: ANUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUMHA H
pAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUuCIoro raza i MUHEpaabHbIX
BellleCcTB  pacreHussMu.  [Iutanme  KMBOTHBIX.  BHyTpumoisoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX >KMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpalieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOH CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Brinenenue y opranu3mos. Beienenue y pacteHuil. Beigenenue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Teja C KPOBEHOCHOM M BBIIACIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBIL.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiieTtouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KioHaNIbHO-celeKTuBHOro ummyHnuteta (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiquss 'y OpraHu3MoB. PasgpaxumMocTs y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaXuMoCTh U pEryisiuus y pacTeHUM.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHas cucreMa u peduieKTOpHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAsT CHUCTEMa XMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOM U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupel U cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHbIE
Bojiopocin», «baktepum», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBON IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIeT 4elIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlIeyHass ~ CHCTEMay,
«BplgenurenbHas CHUCTEMa», «IDHAOKPUHHAsA cUCTEMa», «CTPOECHHE MBIIIIbIY,
«mmynurer»,  «KuiieuHomonoctHeie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPH»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MJIEKOTTUTaromuXx», «HepBHas cuctema uenoBeka», «Pediexcey.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJIHOKIECTOYHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UTJIOKOXUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opyI0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0eJIKoB Moj edcTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «l3ydyeHue TKaHEe paCTCHUIN.

JlaGopaTopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlabopaTopHnasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTku, wiM rameTtsl. Meno3. Craaun
Mmeno3a. [loBenenne xpomocoM B meno3se. Kpoccnarosep. bronorndecknii cMbICIT
M€i103a W TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y KxMBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe UM 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPoOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH NAPOOJICHUST MJIIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpyJsisiuus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WMHIYKIHA).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO KakK pPe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BnusHue Ha >MOpHUOHAIBHOE pPAa3BUTHE PA3IAYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO0 U HENPSIMOTO
pa3BUTHS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiliiy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepuosipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuid. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue cop B Mpoliecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHM.

MexaHu3Mbl peryJIalUuyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpauU

[Toptpers: C. I'. HaBamwun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoxkeHue», «Tumbl Oecnosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBD,
«Pa3MHOXeHue TuapbD, «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepMaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHe3a», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «PasButhe capaHumny,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OOHOIOJIBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«JKM3HEHHBIN IUKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHasi padora «l/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbisBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICHINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS M PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6ots H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHITUSI U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJjuieJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI  TE€HETUKH: THOPUAOJOTUYECKUMA,  IUTOJOTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOPUIOB MepBoro nokojeHus. [IpaBuno noMmunupoBanusi. Bropoit
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupytouee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaclieJOBaHUsI TPU3HAKOB. [[uToIOrHYeckrie OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXAHU3M OIMpPEAEICHUS Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBaHne Npu3HAKOB, CLHETIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocTs. Onuctas. [Tomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUI.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdeckue acmeKTbl KOHTPOJIS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3aKkoH
Mennens», «AHamu3upymrouniee CckpeluBanue», «HemomHoe IOMUHUpPOBaHHEY,
«CuermieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotunm mnTUIBDY,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

OOopynoBanue: MOJAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y 1PO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKPEIIMBAHUSA Y IPO30(DUIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Mopaudukanuonnass U3MEeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHUYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON MU3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeesiax OJJHOrO BU/IA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHBICE MyTalud. SnepHble U
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYecKue U MojoBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTM MYTAaLMOHHOIO IIpolecca. 3aKOH TI'OMOJIOTUYECKHX pSIOB B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCTpauumn

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuel u  cxembl: «Bugasl u3MeHUMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTarmii.

OOopynoBaHue: XKUMBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON M3MEHUYMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBEKA

Kapuotun uvenoBeka. MexayHapoAHas MporpamMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIYJIAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YeslOBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACleCTBEHHON MpepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HCHUIO OKpYKaroueh cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesoBekay, «I eHeTnyeckue 3a001€BaHUs YETOBEKaY.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus 1 cenekuus. 3apoKICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax mOpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHYUBOCTH
H. W. BaBumnosa, ero 3HaueHue Jjis CEIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Oranbl KOMOUWHAIIMOHHOMN CCJICKIIUU. HcnerTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHINY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITy ¢ moMolIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboTHI.
PaninanmoHHBI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMM Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomouHanTHBIX JIHK 17151 mostyueHust iCX0IHOTo MaTepuaia Jijisi CeNeKITUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTpuBuaosas rUOpUIN3aIINS.
brmuskopoAcTBEHHOE — CKpelmmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpUAWHT. ['erepo3uc W ero mpuumHbl. Vcmomb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauusa. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHue U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYp. H3yuenue, coxpawenue u YynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdxX VIyUuleHusl
cywecmsyowux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM UYucie C
NPpUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008aHUL, Nepedosslx uoel u
NepCneKmuBHbIX MexHOoA02ULL.

JleMoHCTpaMuA

[Toptpers: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«Metonpl cenekiuny, «Otnanénnas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yyeHue copTOB KyJNbTYpPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnas padora «/3ydyeHre METOA0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B J1AOOPATOPHUIO
arpOyYHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCIOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOIYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIEME. Mukpoouonornueckuii cuntre3. OOBEKTh MHUKPOOHOJOTUYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas uHxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJCKUMH pacTeHuil. [lonyuernue
MOHOKIOHAIbHBIX anmumei. Mcnonvb3o8anue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAaLUU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, KyibmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix J{HK. Cozoanue mpanceennvix opeanuzmos.
JlocTrx’eHus U MepCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JDKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TaprerHas Tepanusi paka. 3D-Omoumkenepus misg pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJbI0 00ecnedeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyaurteneid OPBU, ycTaHoOBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «lcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «Kiietounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE 3BOJIONMUOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{BroKyIye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS ~ OpPTaHU3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, OopbOa 3a
CYILECTBOBaHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckorr Tteopun dBomtonnu (CTD). HelTpanbhas
teopust dBomonuud. CoBpeMEHHass dBOJIONMOHHAS  Owojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUHU B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. lImansraysen, Ix. Xonnein, . K.
benses.

Tabnuib! u cxembl: «CucreMa >xuBoit mpupo s (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopMuUpoOBaHUs MPUCTIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapuipyra myremectBus Y.
Hapsuna», «Haxoaxu Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOIIECHUS ABWKYIIMX CHJI 3BOJIOLUNY», «OCHOBHBIE IOJOXECHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssnys Kak 3JIEMEHTapHas €IWHULA 3BOJOLUHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. V3meHeHue
reHooH/a MOMYJSIIUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (ABUKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyvaliHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm o6ymouinounozo eopaviuwika. CHUdCeHUe 2eHemuuecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 6 6OIbLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBenHbIii oT0Op — HampaBiswiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JABWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hOoIoruHyeckue, PU3noI0oru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTrUYECKOe), «MTHOBEHHOE)» (monumIonU3aIusl,
rulOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOI0B COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaMuA

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumpl 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BalinOepray, «/IBumxyiue
CWJIbl HBOJIIOIUNY, «IKOJOTHYecKass M30JSA1Us MONYJIAlHUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHHUIIBI 1Ay PCKOiD»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUA
€CTECTBEHHOT0 0TOOpa», «@opMbI O0pPHOBI 32 CyliecTBOBaHUEY, « UHyCTpHanbHBbIMI
Menanu3zM», <« KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3UOJIOTHYECKUE
apantaiuny, «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoHUKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBaHus», «I'eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«OKOJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHML, «llonmumiuouasl pacTeHHiD»,
«KamycTHO-peieuHbIil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIEHUM, Yydelia MTUIl U 3Bepell pa3HbIX
BHUJIOB, TepOapum pacTeHMH OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CHIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHM3MOB U UX OTHOCUTEJIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOUMS U €€ pe3yJibTaThl

MeTtonbl  M3ydeHHUS  MaKpOlIBOMIOIMHU. [lajmeoHTOnOrMyecKkue MeTO[bl
uzyueHus: HBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIIOpBl U
(dbayHbl MaTepuUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buabi-
SHAEMUKHU U PEIUKTHIL.

OMOpPHUONOrMYEcKHe U CPABHUTEIHLHO-MOP(OJIOTHIECKHE METOAbl U3YUEHHUS
IBONIIOLMHU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpIaHbl.
PynuMentapusle  opraHbl M araBuU3Mbl.  MOJEKyISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUYEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI ITOCTPOCHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI Psi/ JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «PuHnoduthl»,  «CeMeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emum», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanpHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbDy, «PyIUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OOGopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSKA HMCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KHU TOMOJIOTUUHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble MPEeACTABICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEpKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHoOBHBbIE JTaIbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBIM CHHTE3
OpraHnyecKkux BemecTB n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepoB u3 MonomepoB. Koaieparnas runote3a A. M. OnapuHna,
rurnore3a mnepBuyHoro OynboHa JIk. XonneiHa, reHeTHdeckas rumoTe3a [
Ménnepa. Pubosumer (T. Yexk) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. FickonaeMble OpraHu4eCcKUe OCTAaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTEIbHAS U AOCOIIOTHAsI T€OXPOHOJIOTHS.
["'eoxpoHoIOrMYecKas MIKajaa: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavanbHubie 3Tamnbl OpraHMYecKoM HBOMIOUMU. [losiBIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3yKaproT (CUMOHOTEHE3). DBOTIOLNMOHHOE TPOUCXOKIACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLMU BbICIINX pacTeHU. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOIMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxxaeHrue MICKONMUTAIONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0I111ast XapaKTEepPUCTHUKA KJIMMAaTa U T€0JIOTMYECKUX
nporieccoB. [losiBieHNE U pacuBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE:
€ro yCJIOBUS U BIIMSIHUE HA Ta30BbIA COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccudpukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwu»,
«JTamnbl ~ HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HavanbHble 3Tanbl OpraHUYEcKoM HBoMOLMNY, «Cxema o0pa3oBaHUs dyKapHOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHOTrOKJIeTOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunononoctueie», «llnockue
yepBu», «YneHnuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItney, «Miekonurtarommuey», «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuThEe KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKOro Mupay.



O6opynoBanue: repbapuy pPACTEHWM pa3IAYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIYKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia ITUI] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbIToB Muiiepa—
KOpu no n3y4ennio abMOTEeHHOT0 CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yyeHue M oOmHMcaHUWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI paCTECHUM
Pa3HBIX OTAEJIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TIPEICTABICHUN O MPOMCXOXKIAEHUM YEJIOBEKa. PernrnosHeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusi 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OUOIOrHYecKUe, COIlUaIbHbIE.
CooTHotieHrue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
Mo1e. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBEK yMeIbld, MepBbIe
V3TOTOBJICHUS OPYAUH TpyAa. UelloBeK NpAMOXOISIINI U IIEPBBIN BBIXOJ JIFOAEH 3a
npenennsl Appuku. YenoBek reifenboepreckuii — o0l npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHIEpTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
MaJICOTCHOMUKA.

DBOJIONNS COBPEMEHHOTO 4YesnoBeKa. EcTecTBeHHBI OTOOp B MOMYJISIIHSIX
yenoBeka. MyTanroHHbIN Tipotniece u noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT ocHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeouiHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnOoBeKa MO ILJIaHETe.
EnuHcTBO  4yenoBedeckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacHU3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpebl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuinHapHble MeToJbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA IMPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

IToptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoIbl aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT uenoBeKa U CKeJeT IIMMITaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CUJIBI AHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YemoBek
NPSAMOXOISIINI, «JleHrncoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3€,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJanTalil YeI0BEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAOPTrAaHU3MEHHBIX CHCTEM C OKpY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe dKojoruu B Tpynaax A. 'ymbonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKPY KaIoIIeH CpeIbl: JOKAIbHBIN, PETHOHAIBHBINA U TJI0OATBHBIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. KOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTHYECKOMN KYJbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyioruueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHUYECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHuecKuXx (akropos. IIpaBuno munumyma (K.
[lInpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOTO CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nsKkonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJIep ka0 BojHOTO Oananca. Kiaccudukamus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6ineHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyuHbie puUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

’Kuznennsie popmbl opranu3mMoB. [ToHsTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBbs, KYCTAapHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutuszm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJecTBUs  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HAUCHHUE



OMOTHYECKUX B3aUMOACMCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B CpeEZe
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEnIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie OpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHLus», «CuMOm03»,
«KommeHncanuzmy.

OGopynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprun U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHMsl NaHHBIX TPYIIH, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapun MU KOJUICKUMH PACTEHMH M JKUBOTHBIX, OOJIAJalOUIMX YepTaMmu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA MK

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOIMYJISILIHH. [lonynsauust  Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJIOrMHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ peryiasuus. bHoTHYecKuid NMOTeHIHMA MOMYJIALUH.
MonenupoBaHue JTMHAMUKY ronysnuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Peryisnus YUCICHHOCTH MOMYJISALUNA: pojib (PaKTOpoB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- 1
K-ctparerun).

[TonsitTue 00 sKomoruyeckoil Huie BUaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peann30BaHHAs HULLIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpaMuA

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XApaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinum», «CKOpOCTh — 3acelneHuss MOBEPXHOCTH 3€MJIM  PAa3JIM4YHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOseHust CEeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOIOTrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dkocuctema Kak oTkpbiTasg cuctema (A. Jlx. Tencnu). OyHKUMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u certd. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBBI ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM IKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpaMUIbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOIreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTra KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeano8. Ixocucmemvl MYHOp, 1€co8, Cmenel, nyCmbitb.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATpO’KOCHCTEMA. ATpoleHo03. Paznuuus
ME3K]ly aHTPOIIOTEHHBIMH U PUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponackas
bropa u ¢ayna. CuHaHTpomm3aius TOpoJACKoW QayHbl. buonorumdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTol0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpaMuA
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OuWoueHo3a»,  «DKOocUCTEMaA

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPTaHU3MOB B SKOCHUCTEME», « KpyroBopoT BelecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, HAETPUTHAsS)», «DKOJOTMYECKas MUpaMuia YHCEeI»,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKAs MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «9KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHosey», «[Ipumepsr ypoboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI] U
3Bepeid, repObapuu KyJIbTYPHBIX H TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcUsi «IDKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
CJIbHUK, Ha CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKYpCHUsl B arposKocHCTeMy (Ha MOJie WIA B TEIIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. Pa3zBuTHe mpejacTaBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. BepHanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Guochepsl Kak
r100aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTHL Onochepsl. [lousaTre o 6Gmome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOWHBIEC JI€Ca, CMENIAHHBICE W NIUPOKOJIMCTBEHHbIC Ji€Ca, CTEIHW, CaBaHHBI,
MyCTHIHU, TPONMUYECKHE JIECa, BRICOKOTOPhs. KimuMar, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emum», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B mpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiil jgec», «LIupokoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponuueckuid gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIaf cpeaa

OKOJIOTUYECKHE KPU3UCHl W MX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpsi3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiaumara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie npuponanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSl UYEJIOBEYECTBA U IMPUPOJBIL.
PannonanbHOE ~ MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emiu. OOImME 3aKOHOMEPHOCTH TIJI00ANBHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCaA U €T0 BEPOSITHBIE MOCIEICTBHSL.

Pa3BuTre METOJIOB MOHUTOPUHTA pa3BUTHUSL OMACHBIX TEXHOIE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. (OcHogbl
aKopeabuIumayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue THAPOoCcheph»,
«3arpszaenue nouBb», «[lapaukoBbIi AdhexT», «Oco00 oXpaHseMbie TPUPOTHBIC
TeppuTopun», «MOoAENIH yIpaBiIsieMOTO MUPaAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHoOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums NS U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUsSI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBAXKCHHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOW NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIIO3HABATENBHBIX 3a7a4, BBIMOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 337a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJbTYpYy, NPOLUIOE W HACTOSILIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTMU, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOI0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAaHUE U peanu3aliysi 310poBOro U 6€301macHoro oopasa *u3Hu (310poBoOe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas akTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O Y KOMIIETEHTHOT'O OTHOIICHHs K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M KOJUIEKTMBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIOOHE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPHUOOpETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA IS
OKPYXarOUIEH CPEeIbL;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHOOPETaEMBbIe MPU U3YUYEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIpaBJeHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIIOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOILIEH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUUECKOMN JIEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJJbMU U TIO3HAHUSI MUDA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikd B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH WM PEIIeHHH Npo0iIeM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUJIM3AIIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTel BBIXO/AA U3 II00AbHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHMS, UCMIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJNb30BaTh IOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBJICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMSI HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
peleHus Ipo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yuyeOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIMIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAbHbIE
y4ueOHbIe JelCTBUS (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHONW IPaMOTHOCTH U COIMATIBHOMN
KOMIIETEHLIIMH ~ OOYy4YaloIIMXCA; CHOCOOHOCTh OOYyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COIIMAILHON MIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIBbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIE YydeOHbIC JIEHCTBUSA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS JICSITEIIBHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI TMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCcKHeE ICHCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh MPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, OO0OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMU LIEIISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS IS OOBsICHEHUS (DaKTOB U SBJICHHIA
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIyKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA JIsI TPEACTABJICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B M3yY4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUA MPOOJEMbl C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBHUAX PEAJILHOTO, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IE€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JEATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTHYECKYHO 00JACTH
KU3ZHEIEATEeIbHOCTH;

yYMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIbHbBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuUTepatype, OHOJOTMYECKUX CIIOBapsixX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUS], KpUTUYECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOABI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS Y4EOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
Ouronornyeckor HHpopMaluu (CXeMbl, rpaQuKu, IMarpaMMbl, TAOJIULIbI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMoJOrnyeckod HHPOpMalUME: MNPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (hOpPMYJibl, aOOpeBHAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH()OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCHM MO CYIIECTBY OOCYXAaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENIbHO BBINOJHEHHUS MpeJiaracMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHN APYIMX yYaCTHHUKOB
JIAaJIoTa WK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU pEIlIeHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacmpenenartb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE MPOEKTHI, OLEHHWBAaTh HUIEU C TMO3ULUUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaeHre YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICEHHUA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTD, BBIABIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX peE3yJbTaTOB U
OCHOBAHMM, MCMOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YyMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHsiTHE Ceds M IPYTrUX:

IPUHUMATH ce0sl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJCPKAHMS Y4eOHOro MpeaMmera
«buonorusiy Ha yriayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npopunapHOro  oOyueHust  oOydaromuxcsi — Ouojmoruu. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojam U3y4eHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PEIICHHH TpobJieM  palluoOHaIBHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TraMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIIBI (KOMIIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHA,
Pa3MHOXKEHHUS,  WHIWBUIYAIbHOTO  pa3BUTHs  OpraHu3Ma  (OHTOT€HEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUMSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKIMSIMHE, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Talamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4l, BBISBISATH NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJOTMYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiIa npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThI U ACNATh BBIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHbIX OOIIECTB, M
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHaTbHON
JEATeIBHOCTH B 00JIaCTH OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIayOIsTh MO3HABATENIbHBIHI
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOMIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
PO eCcCCUOHANILHOTO U BBICIIET0 00pa30BaHUsI.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOM
KapTHHBl MHpaA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTMYECKHX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOJIOTNIONB30BaHUs, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsX u HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
AKOJIOTUYECKON TUpaMuIbl 3HEpruu), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IIO3HAHMA,
HCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, SKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJIEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUS ~ JBUXKYIIMX  CHJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HaIlpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YyMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYUTENbHBIE  TMPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3MEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UECTIOBEUECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a1a91, BHISABIISITh TIPUUNHHO-CIICICTBCHHBIC
CBSI3M M@Ky UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIIECCAaMU | SBIICHUSMU, ICTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PaOOTHI, COOIIOIATH
npaBuiIa mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OSKCICPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpMYyIUPYs Ielb WUCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNIATh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYCHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
NeSATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENLHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/n Konrtpoabusie IIpakTuueckue
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI pecypest
1 buonorns kak Hayka
2 JKuBble cucTeMbl U UX U3yUYECHUE
3 buonorus knetku 0.5
4 XuMHUYECcKasi OpraHu3aIys KICTKH 10
5 Crpoenue U GyHKLIUHU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUH B 9 1
KJIETKE
7 HacnencrBennas undopmarnus u 9 05
peanu3anus e€ B KJIeTKe
JKU3HEHHEBIN UK KIETKHA 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enernka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 BuoTexHonorus u cuHTeTHYECKasi OMOJIOTHS 4
17 PeszepBHOE BpeMms 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabnubsie IIpakTHyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchl
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4
MIPEACTABICHUIN B OMOJIOTUH
Mukpo3Bomtonus U €€ pe3yJIbTaThl 14 2
MaxpodBOJIOIHS U €€ Pe3yIIbTAThI 6
[TpouncxoxaeHne u pa3BUTHE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOT€HES 10 1
DKOJIOTHs — HayKa O B3aHMOOTHOIICHUSX
6 OpPTaHW3MOB M HAJJOPTaHU3MECHHBIX CHCTEM 3 0.5
C OKpYKarolleu cpenou
Opranu3mesl 1 cpefja 0OuTaHus 1.5
DKOJIOTUS BUJIOB U TOIMYJISUN 0.5
DKoJorusi cood1ecTB. DKOJIOTHYECKUE
9 - 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHas SkocucTeMa 6
11 YenoBek M OKpyXkaromas cpeaa 6
12 PeszepBHoe Bpemst
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
/o

Tema ypoka

buosnorus kak KOMITJICKCHas HayKa U KaK
9aCTb COBPCMCHHOI'O O6IJ_ICCTB3.

KoJgnuyecTBo yacoB

Bcero

KoHTpoJbHbIE
padoTbI

Jlara

IIpakTuyeckue
U3y4YeHus

padoThI

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypcsl

JKuBrle cCTEMBI U UX CBOMCTBA

ypOBHCBaH opraHu3any )KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUYEHHUS KIIETKU.
Kiterounas reopus

Metoasl MOJNIEKYJIAPHON U KIETOUYHON
6uonoruu. [IpakTnueckas padora
«3ydeHne MeTo0B KJIETOUHOH
Oouosioruu (xpomarorpadus,
anextpodopes, nuddepeHmanpHOe
nentpudyruposanue, [1L[P)»

0.5

XMMHYECKUH COCTaB KIIETKU

MuHepanbHbIe BEIIeCTBa KISTKH, HX
Ouosoruyeckas poiib

Opranuyeckue BelecTBa KJIEeTKH —
oenku. JlaboparopHas pabota
«O0HapyxeHue 0EIKOB C IOMOIIBIO
KA4ECTBEHHBIX PEAKLIUN»

CgoiicTBa, Ki1accupuKaius U GyHKIHHA
0enkoB

0.5




10

11

Opranuyeckue BelecTBa KIETKH —
YTIIEBOIbI

OpFaHI/I‘-ICCKI/Ie BCIICCTBA KIICTKHU —
JIUITUABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabora «HcciaenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

0.5

13

14

15

Crtpoenue u pynknuu ATO. [Ipyrue
nykineozuarpudocparel (HTD)
CexsennpoBanue [JHK. Merozasi
TE€HOMUKH, TPAHCKPUIITOMHKH,
MIPOTEOMUKHU

MeToabl CTpYKTypHOM OHOIOTHN

16

Tunsl knetok. [IpokapuoTnueckas KieTka

17

CrtpoeHue 3yKapuoTHUYECKOM KIIETKH.
[IpakTuyeckas padora «M13yuenue
CBOWCTB KJIETOUHOU MEMOpPaHbD»

0.5

18

IToBepXHOCTHBIN anmapar KJIETKH

19

OnHOMEMOpaHHBIE OPTaHOW Bl KIIETKH.
[IpakTuueckas padota «M3ydenue
JBUKEHUS LIUTOIIa3Mbl B PACTUTEIBHBIX
KIIETKaxX»

0.5

20

[TosmyaBTOHOMHBIE OPraHOUBI KJIETKHU:
MUTOXOHJIpHH, TuTacTU bl JlabopaTopHas
pabota «VccnenoBanue mia3mMonnsa u
JIEIIa3MOJIM3a B PACTUTEIIBHBIX KIIETKAX

0.5

21

HememOpanHbIe OpraHOU/IbI KIETKH




22

23

Crpoenue U GyHKIUH s7pa 1

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIETOK
sykapuot. Jlaboparopnas pabota
«3yueHne cTpoeHus KIETOK Pa3IHYHbBIX
OPTaHU3MOB»

0.5

24

25

ACCUMMIISIIHS U TUCCUMMIISIIASL — JIBE
CTOpOHBI MeTaboam3Ma. Turbl oOMeHa
BerecTB. JlabopaTopHas pabora
«M3ydyeHne KaTamuTHYeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTasasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui

KJIETOYHOro MeTabonu3Mma. JlabopaTopHas

pabota «M3yuyenue GpepMEeHTaTUBHOTO 1
pacuienjieHus NepoKCHia BOJOPOa B
pPaCTUTENBHBIX U )KUBOTHBIX KIETKAX)»

0.5

26

benku-akTHBaTOPHI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THI OOMEHA BEIIECTB

28

dorocunres

29

XemocuHtes. JJaboparopnas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A U 1
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OPTaHU3Mbl. Bubl
Oopoxenus. JlabopaTopHas pabora
«CpaBHeHHE TPOIECCOB OPOKECHUS U
JIBIXAHUSD)

31

AdpoOHBIC OPraHU3MBI. JTaIlbI
SHEPreTHYECKOro oOMeHa




OHeprust MeMOpPaHHOT'O TpaIUeHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3BI
33 Peakmyu MaTpruHOTO CUHTE3a
34 Tpa"cKkpunuus — MaTpUYHBIA CHHTE3
PHK
35 Tpancnsius u e€ 3Tanbl
36 KonaupoBanue amuHokucnot. Pois
pubocom B OuocuHTe3e Oenka
37 Opraau3anys TeHOMa y TPOKapHOT U
9YKapuoOT
38 MounekysipHbIe MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 3YKapuOT
Bupycbl — BHeKj1eTOUHbIE (OPMBI KUZHU
39 U obnuratHble nmapasutsl. [Ipakruyeckas 0.5
pabota «CoziaHue MOJIeNId BUPYCa»
40 Bupycurble 3a0601eBaHus YeloBEKa,
’)KUBOTHBIX, PACTCHUI
41 Hanotexnonoruu B 6uonoruu u
MEAUIIHE
42 JKU3HEeHHBIN UK KIETKH
43 Martpuunsiii cuates JJHK
Xpomocomsl. JlTaboparoprast pabota
44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpEnapaTax»
45 JleneHue KICTKHM — MHTO3
46 Tunel kneTok. KapuokuHes U IUTOKUHES. 05

JlabopaTtopHnas pabora «Habmronenue




MHTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus »KU3HEHHOTO IIUKIIA KJIETOK

48 Opranu3Mm Kaxk eIuHOE 11eJI0€

49 Tkanu pacrenuit. JJaboparopnas pabota 05
«3ydyeHue TkaHel pacTeHUI '
TxaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas paborta «3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opransbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTCHHSDY

52 Ornopa Tena opraHu3MoB

53 JIBHM>KCHHE OpraHN3MOB

54 [Intanue opraHu3mMoB

55 [TuTanne no3BOHOYHBIX )KUBOTHBIX.
[MumeBapurenbHas cucreMa yelioBeka

56 JlpIxaHue OpraHu3MOB

57 JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCcHOpT BEIIECTB y OPraHU3MOB

59 KposenocHas cucrema o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Briienenue y opranuzMoB

61 3ammura y opraHu3MOB

62 NMMyHHas cucrema dyenoBeka




PaznpaxkumMocTs U peryssiuus y

63
OpraHU3MOB
64 ['ymopanbHast peryisiius 1 SHAOKPUHHAS
CUCTEeMa KUBOTHBIX U YEJIOBEKa
65 @®opMBbl pa3MHOKEHHUSI OPraHU3MOB
66 [TonoBoe pa3MHOKEHUE
67 Meiio3
I'amerorenes. O6pa3zoBaHue U pa3BUTHE
68 NOJIOBBIX KJIeToK. JlabopaTopHas pabora 05
«/3yueHue cTpoeHHUs MOJIOBBIX KIETOK Ha '
TFOTOBBIX MUKpOIIpEnapaTax»
69 WnauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJiaJika OpraHoB M TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.
71 JlaGopaTtopHas pabota «BrlisiBieHue 05
MPU3HAKOB CXO/ICTBA 3apO/IbIIIeH
MO3BOHOYHBIX KUBOTHBIX)
Pa3sMHOXeHUE U pa3BUTHE PACTCHUM.
7 JlaGopaTtopHnas pabora «CtpoeHue 05
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»
73 Hcropus ctaHOBIEHUS U pa3BUTHS
TeHETUKU KaK HayKH
74 OcHOBHbBIE IOHATHS U CUMBOJIBI 05

reHetuku. Jlaboparopuas pabota




«JIpo3ouna xak 00bEKT TeHETUYECKUX
HICCIICIOBAHUI

3aKOHOMepHOCTI/I HaCJICIJOBaHUA

pU3HAKOB. MoOHOrHOpUaHOE
ckpeuuBanue. [Ipaktuueckas pabota

75 " 1 0.5
W3ydenue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Ipo30¢uiIs"

76 [uTonoruyeckrue OCHOBBI 1
MOHOTHOPUIHOTO CKPEIINBAHUS

77 AHanmM3upyoiee CKpenuBaHue. 1
Henonnoe noMmuHnupoBanue
JurnbpuaHoe CKpemuBaHue.

78 [IpakTuueckas padota «3ydenue 1 05
pe3ynbTaToOB AUTHOPUIHOTO '
CKpEIIUBAHUS Y IPO30(UIIBI»

79 LuTonoruyeckue OCHOBBI JUTUOPHUTHOTO 1
CKpEIIMBAHUS

80 CueruieHHOE HacJel0BaHUE PU3HAKOB 1

81 XpoMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 1

82 I'eneruka momna 1

83 ['eHOTHIT KaK 1IEJIOCTHASI CHCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
PACTCHHIA, )KUBOTHBIX U YETIOBEKA

85 N3MeHunBOCTh MpU3HAKOB. Buibl 1
W3MEHYUBOCTH

86 MoaudukanroHHass K3MEHYUBOCTh 1




87

Bapuaunonsslil psa U BapualMOHHAs
KkpuBas. Jlaboparopnas padota
«VccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
ITocTpoeHnne BapualMOHHOTO psia U
BAPUALMOHHON KPUBOM»

0.5

88

89

90

I"'eHoTnnmyeckas N3MEHUYNBOCTb.
KomMmOunaTBHAg H3MEHYUBOCTE

MyTtaunoHHas U3MEHYUBOCTD.
[IpakTuueckas padora «MyTtauuu y
Ipo30¢guIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTAallMOHHOT'O
rnmpomnecca. OIUTreHETHKA B SIIUTCHOMUKA

0.5

91

I'eneruka yenoseka. [IpakTudeckas
paborta «CocraBiieHre U aHAIU3
POIOCIOBHON»

0.5

92

MeToasl METUIIMHCKON T€HETUKHU

93

94

95

3HadecHUE MGI[PIL[HHCKOﬁ I'CHCTUKU B
NpeaoTBpaAICHNUNU U JICHCHUU
FeHETUYECKHX 3a00JIeBaHMIl YETOBEKA

OCHOBHBIE ITOHATHS CEIEKIINH,
JlaGopaTopHas padora «3yueHue copToB
KYJBTYPHBIX PACTEHUN U TTOPOJ
JIOMAIITHUX JKUBOTHBIX

MeTopl CEeNeKIMOHHON pabOoTHI.

JlaGopaTtopHnas pabora «M3yuenue
METOJ/IOB CEIIEKIIUN PACTCHUI»

0.5

0.5




JlocTkeHMs! CeNeKIMU PacTeHUH 1
96 XKHUBOTHBIX. [IpakTHueckas pabora 1
«lIpuBuBKa pacTeHUI»

CoxpaHeHHe, HU3YYCHUC U UCITIOJIb30BAHUC

97 1
TeHETUYECKUX PECYPCOB
brotexHonorus Kak Hayka ¥ OTpaciib

98 npousBojicTBa. [IpakTudeckas padora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUI

99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON 1
Ounoaorun

100 XpOMOCOMHas U TE€HHasl MHKXEHEPUS

101 Memumnnackue OMOTEXHOIOTUN

102 PesepsHbliit ypok. I1oBTOpeHue, ) 1
0000111eHHEe, CUCTEMATH3AIINAS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Konrpoapusie  Ipakruteckue fdl3yqe}mﬂ gﬁiﬂoBaTenbnme
padoTbI padoThI pecypesI
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBrKyIIHME CUITBI 3BOJIIOLIMU BUAOB 1O Y. 1
[apBuny
3 Bboprba 3a cymecTBoBaHue, 1
€CTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
3BOJIIOLIMU
5 DTarnbl 3BOJIIOIIMOHHOTO MPOoLecca: 1
MHUKPO3BOJIIOLHUS U MAKPOIBOIIOLIHS
5 [Momynsus — sneMeHTapHasi €IMHULIA 1
9BOJIIOLIMU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BblsiBIeHNE U3MEHUUBOCTH Y '
ocobeii 0IHOTrO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1
9 D¢ ekt ocnoBaremnst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30aumuu nomysasiuii: 1
reorpaduyeckas, OnoIorundecKas
11 EcrecTBeHHbII 0TOOp — HaNPaBIAIOMINAN 1

(hakTop IBOFOIIHH




12

13

14

15

[TonoBoit oT60p

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
PE3yIbTaT MUKPOIBOIIOIHH.
Jlaboparopnas pabota «/3ydyenue
apoMop(030B U UINOATANTALIIH Y
pacTeHNH U KUBOTHBIX)

[Ipumepsl npucnocobaeHunt y
OpraHu3MoB: Mopdosiorniyeckue,
¢duznonornueckue, ONOXMMUYECKHE,
nosenaeHueckue. JlabopatopHas pabora
«IIpucrocobneHust OpraHu3MOB U UX
OTHOCHTENbHAs LIEJIECO00PA3HOCTH

Bun, ero kxpurepuu u cTpyKTypa.
JlaGopatopnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

0.5

0.5

16

CrpykTypa Buaa

17

Bunoo0Opa3oBanue kak pe3ysbraT
MUKPOIBOJIOIHH

18

19

20

CBs13b MUKPO3BOJIIOLIVY U
SIUAESMHUOJIOTHH

MakposBosntouus. [Taneontonornueckue
METO/Ibl U3YUEHUS IBOJIOIIUN

buoreorpaduyeckue METOabl U3YUECHUS
SBOJIIOLIMU

21

OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
Mop(doorudeckre MeTo 16l H3yUeHUst
HBOJIIOLIH




MOJ'IGKy.]'IﬂpHO-I‘eHeTI/I‘-ICCKI/Ie,

22 OMOXMMHYECKHE U MAaTEMATHIECKUE
METOIbI H3yUYSHUS IBOJOIIUU
23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH
24 AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJTFOIIHH
25 HayuHblie runoressl IpOUCX 0K ICHUS
KU3HH Ha 3eMie
26 JloHay4HbIe IPEACTABICHUS O
3apOKICHUH KU3HU
97 OCHOBHBIE 3TaITbl HEOPraHUIECCKON
IBOJTIOIIHH
28 I'unoTe3bl 3apoKIeHUS )KU3HU
Ucrtopus 3emiin 1 METOABI €€ U3YUECHUS.
29 JlaGopatopHnas pabora «3yuenue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY
30 HauanbeHbie 3Tanbl opraHnyecKoit
IBOJIOIIH
31 DBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaIbl YBOJIOIHH
39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yduenne ocoOeHHOCTEH '
CTPOCHHMS PACTCHHI Pa3HBIX OTICIIOB)
33 OCHOBHBIE 3TaITbl YBOJIOIIH KUBOTHOTO

Mupa




BBOJ'IIOI_II/IH KHUBOTHBIX. Hp AKTH4YCCKas

34 pabora «M3y4uenne ocoOeHHOCTEH 0.5
CTPOCHWSI TTO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3eMJie 1O 3paM U
nepuoiamMm

36 MaccoBble BBIMUPAHHS —
9KOJIOTHYECKHUE KPU3HUCHI MPOIIIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKHI KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OPraHuYeCcKOTro
MIPOIILIOTO

39 OCHOBHBIE CHCTEMAaTHICCKUE TPYIIIBI
OpPTraHHU3MOB

40 AHTpPOIIOJNIOTrUsI — HayKa O 4EJIOBEKE

41 Passurtue npeacrasieHui o
MIPOUCXOXKICHUH YEeIIOBEKA
Mecto yenoBeka B cucTremMe
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydeHue ocoOeHHOCTEH 0.5
CTPOCHHS CKEJIeTa YeTIOBEKa, CBSI3aHHBIX
C MPSIMOX 0K ICHUEM)

43 JIBYOKyIIIME CHITBI aHTPOIIOTEHEe3a

m CooTHoIIeHHEe OMOJIOTHYECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajgeoreHOMUKA

47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa




48

49

Yenoseueckue pacel. [Ipaktnyeckas
pabota «/3ydeHHE IKOIOTHUSCKUX
aJjanTalui 4YeI0BEKa)

MeXIUCIUTITMHAPHBIE METO B
aQHTPOTOJIOTUHI

0.5

50

51

52

3apoxaeHUE U pa3BUTHE YKOJIOTUU

Mertoab! skonoruu. JlabopatopHas
pabota «3yueHne MeTo10B
9KOJIOTUYECKHUX HCCIIETOBAHMIN

3HadYeHUE YKOJOTHUYSCKUX 3HAHUI JJIA
YCJIO0BCKa

0.5

53

54

Dkosoruueckue GpakTopbl

Abunornueckue GpakTopsl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BplisBIIeHHE TPUCTTOCOOICHUI
OPTraHU3MOB K BIIMSHUIO CBETA»

0.5

55

Abunornueckue gaxktopsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.
JlaGopatopHnas pabota «BplsiBieHne
MPUCIIOCOOJIEHUN OPTraHU3MOB K
BIIMSHUIO TEMIIEPATYPbD»

0.5

56

Abuornueckue Gpaktopsl. BnaxxHocts
KaK 9KOJIOTUYECKUHN (aKTop.
JIabopaTtopHas pabora « AHaTOMHYECKHE
0COOCHHOCTH PACTEHUH U3 PA3HBIX MECT
oOuTaHUS

0.5

57
58

Cpenpl 0OuTaHUs OPraHU3MOB

buonornueckue PUTMBI




59

XKuznenusle popMbl OpraHu3MOB

60 bruotnueckue hakropsr
3HaveHne OMOTUYECKUX B3aUMOICHCTBUI

61 IUISL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHUs

62 DKOJIOTHYECKHE XapaKTePUCTUKU
MOy SN
OCHOBHBIE TIOKA3aTEH TOITYJISIIUH:

63 YHCIIEHHOCTD, INIOTHOCTb, BO3PACTHAS
MOJIOBast CTPYKTypa
OCHOBHBIE TIOKA3aTEeH MOIYJISINH:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIHH

65 DKoJorn4ecKas CTPyKTypa MOIMYJISLUN

66 JluHamMMKa MOIYJIALUU U €€ PeryJIaLus

67 KpuBble pocTa YNCICHHOCTH MOITYJISINN.
KpuBble BEDKMBaHUS
DKOJIOTHYEeCKas HUIIIA BUJA.

68 JlaGopatopHnas pabora 05
«IIpucrocobnenus cemMsiH pacTeHuH K '
pacceneHuIoN

69 Bun xak cucrema nomynsnuit

70 3aKOHOMEPHOCTH TOBE/ICHHUS M MUTPALIUH
’KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OUOIICHO3

72 DKOoCHCTeMa KaK OTKpBITasi CUCTEMA

73 KpyroBopoT BeIIeCTB U MOTOK SHEPTHU B

OKOCHUCTEME




74

OCHOBHBIE TTOKa3aTEIN S3KOCHCTEMBI

75 DKOJOTrM4eCKHEe MUPaMHIbI

76 N3menenus coob11ecTB — CyKIIECCUH
[TpupogHBIE SKOCUCTEMBI. DKOCHCTEMBI

77 03€p U peK. DKOCUCTEMBI MOPEH 1
OKEaHOB

78 [TpupoHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI
Ypb6oskocucremsl. [IpakTnueckas pabora

80 «M3yuenue u onucanue 0.5
ypOOIKOCHUCTEMBD»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
B DKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpSI3HEHU I

82 pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — olbmieruianerapHas
o0osouka 3emiu

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHMS
ounocdepsl

86 KpyroBopots! BelecTs u
OMOTCOXMMHYCCKUE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTs 6uOCheps!

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

o1 AHTpPONOreHHOE BO3JEHCTBUE HA
pPacTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupoab!

03 OCHOBHBIE PUHIUIIBI YCTOHYHBOTO
Pa3BUTHUA YEIIOBEYECTBA U TIPUPOIBI
PanmonaisHOE MPUPOAOIIOIBE30BAHNEC U

94 COXpaHEHHE OMOJIOTHIECKOTO
pasHooOpa3us 3eminu

95 O600menue mo reme « MUKPOIBOTIOIUS
" €€ pe3yJIbTaThD»

9% O6o006menne o Teme «MaKpOIBOJIOLHS
U €€ pe3yJIbTaThD)

97 O6006menue o reme «IIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMJie»

98 O600menue o teme «IIpoucxoxaeHne
YeJlI0BeKa — aHTPOIIOTeHE3»

99 O60061eHue o TeMe «DKOJIOTUs — HayKa
0 B3aMMOOTHOIIEHUSIX OPTraHU3MOBY

100 O6006menue mo reme «OpraHu3Mbl 1
cpena oOuTaHUs»

101 O060011eHe 110 TeMe «DKOJIOrUs BUAOB U
MO JISILINI

102 O6o06menue no Teme «bruocdepa —

riio0ajgbpHas YKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosnorus, 10 xnacc/ Ilonomapésa U.H., Kopaunosa O.A., Jlomununa T.E.;
nof penakuuei [lonomapéroit M.H., O61iecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®y;
AxnuonepHoe odiectBo «M3aatensctBo «IIpocBerienue»

* buonorus, 10-11 knaccsl/ Aaapeesa H.J1., O01iecTBO ¢ orpaHuYeHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3UMHA»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o6mecTBo «M3marenbcTBo
«IIpocBemieHue»

METOJAUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA

1. TTonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Mertoauueckoe mocodue.- M., Benrana - I'pag, 2019;

2. ITonomapena N.H., Kopuuiioa O.A., CumonoBa JI.B. - buosnorus. 11
Kkiacc. Metonuueckoe mocodue.- M., Benrana - I'pad, 2019.

3. [Tonomapea M.H. buonorus. 10 kmacc. Pabouas trerpans. — M.; «BeHnrana-
I'pad».

4. TTonomapesa W.H. buonorus. 11 xnacc. Pabouas Tetpans. — M.; «Benrana-

I'pad».

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
MHTEPHET

1. «kEqunas xomnexuus Ludposeix ObpazoBarenbHbIX PecypcoBy
(http://school-collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponHbIil yueOHUK «bronorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kireTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumust

6. http://evolution2.narod.ru/index.htm - sBosrorst

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTuHA MHpa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - Ouonwuka



