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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHsi uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB NpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodusnbHbie yueOHbIE
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBJSIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM oOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJIUPOBAHUEM
UWHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHMS, CBSA3aHHOTO C OMOJIOTHUEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
omnpeensieT o0s3areNpHOe (MHBApUAHTHOE) NPEIMETHOE COJEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEN oOyyJaromuxcs. B mporpammMe no 6MoJioruu peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETo
oOpa3zoBaHus, Oyarojaps dYemMy [MpPOCMATPUBACTCS  HANpPAaBICHHOCTh Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHWE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel NpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOTMU TakXe
MOKa3aHbl BO3MOKHOCTH yueOHOro mpeamera «buosnorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUTAHHPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00yueHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMuecKoro o0pa3oBaHus Ha yPOBHE CPEAHEro 00111ero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aroluxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMONOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMOJIOrMYecKOro  Oo0pa3oBaHMs B By3aX U OpraHM3alUsaX  CpEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOMYy4YalrT pa3ButThe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAaHMsS O PAacTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIB30BaTh KAK OPUEHTHUPHI JUIS MOCIETYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl o ydyeOHOMYy mnpenmery '"buosorua" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOT0 pa3Hoo0pa3us maneTsl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJEKIHH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCS 3HaHMSI OOyYarolIMXCsl MO OOTaHHUKE, 300JI0TMM, aHATOMMH,
¢dbusunonioruu yenoreka. B 11 kiacce u3yqaroTcsi IBOJIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YueHue o obuocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CNEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIAJHBIX aCleKTax OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAI0M OTEUECTBEHHBIX U 3apPYOEIKHBIX YUEHBIX
B pPEILlIEHUE BaXXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOpETEeHHWE YMEHUH
WCITIOJIB30BATh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHON 00IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIIyOIEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOCHHE OOYYArONTUMHUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, brocdepa); 0 BBIIAIOUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIECOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOy4YaloIMXCd C METOJaMH TO3HAHHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATENILCKUMHU ~ METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMM W CHHTETHMYECKOM OHOJIOTHM, TMaJICOHTOJIOTHH, OKOJIOTHH);
METOJaMU CaMOCTOSITEJILHOTO TMPOBEACHUSI OHOJIOTUYECKUX HCCICIOBAHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJU3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOILICHUIO K OKpYXKaloIIeld NpUPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuUiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTyaIbHBIX U TBOPUECKUX CTIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TPOBEACHUS DKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOMH,



T€HETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
PUPOAOTIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHUU COOCTBEHHOI'O 3JI0POBbSI M  3J0POBBS
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunaktuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOM KU3HU;

CO3JaHMe  YCIOBMUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
MOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero oo0mero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB O0yUeHHUS OUOJIOTUU
OCYIIECTBJISIETCS. ¢ YYETOM CHElU(pUKU €ro COJep KaHHWs U HaIlpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaronIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENIeTCS yUUTeJIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buojornueckue HayKd W HU3ydyaeMble ~HUMHU  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MIPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Basunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3YyYeHHUE

KuBble cucteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IE€JOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccbl, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTonbpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBuCUMOu u
He3aBUCHUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast rumote3a. [lonsitie BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUSA Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYI0BaHUE I TPOBEICHUS HAOTIOICHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus Kietku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. I1IBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTPpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHmaITsHoe EeHTPUGYTUpOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIsilui. MUHepanbHbIE BEIIeCTBa KIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue monumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekydibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBS3b. BTopuuHas, TpeTHUYHas, YeTBEPTHUYHAs
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlurunpl. M'mapodunbsHO-THApOdOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectonaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIH B
Kietke. /[pyaue nykneosuompugocpamol (HTD). Cexkenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMOo(pU3NUYECKUE UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKkyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull CuHme3s OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetst: JI. [Tomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankins, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass TabauIia XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OOopyoBaHue: XUMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «OOHapykeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHMOHUPOBAHUE SyKAPUOTHUECKOM KieTKH. [1nazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA aKTHBHBIA TPaHCIIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Jk3o1uTo3. Knetounas crenka. CTpykrypa U QpyHKIUH
KJIETOYHOW CTEHKH PAacTEHUM, TPUOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenne nuromina3Mbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHoMmIazMatudeckas cetb (JI1C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OeiakoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ aakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 onvoxcu. TpaHCHOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kinetok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUHM,  IUJIACTHUJBI.
Ilpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHIpuM u rmiactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI (POTOCUHTE3UPYIOIINX 3YKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetounslit
ueHtp. CrpoeHne MW JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUuKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIlja3Ma, SAPBIIIKH, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHoU 000104Kku 6 mumo3ze. Aoephbiil
MpPaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IpakTnueckas padora «3yueHue IBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NMpeBpalleHUe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentesl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. llpogykTUBHOCTH PoTOCUHTE3a. BrusHue pa3andHbix PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

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



paboma npomornnou ATD-cunmaszwvl. IlpenmyriecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepes aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxembl: «DOTOCHHTE3Y», « JHEPrEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JiI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTopnas pabora «U3ydeHue (EepMEHTATUBHOTO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn MarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunrte3a Oenka. KomupoBanme amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. I'mmoresza
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mexanuzmvl SKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHsbie 3a00sieBanus YesnoBeka, )KMBOTHbIX, pacteruil. CITMJ, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz donvuux maccugog («bigdatay)
CMpYKmMypHuIxX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JleMoHCTpanun

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

Tabmumpr u cxemsl: «buocunrtes Oenka», «['eHeTnueckuid koay», «Bupyco»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u  mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanwma. [Ipunnuner permmkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm perukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Teromepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsiuuss murornueckoro uukia kietku. [Iporpammupyemass kineTtodHas
ru0esb — arnomnTos.

Knerounoe snpo, XxpoMocombl, (GYHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubderu kiemok. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

JlaGoparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax.

JlaGopaTopHnasi pabGora «HaGmroienrie MUTO3a B KJIETKAX KOHUHMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OpraHu3MOB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTAaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4YacTE€ MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAas!, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUMH U
PACIIOJIOKEHUS TKAaHEW B OPraHax PACTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PyHKUHMNA H
PAaCIIOJIOKEHUS TKAHEH B OpPraHax »KMBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpAaTHBHBIC OpraHbl pacteHuil. OpraHel U
CUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. OyHKIUHA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMOKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. IloromneHrne Boapl, yrieKUuCciaoro ra3a i MUHEPaIbHbIX
BellecTB  pacreHussmu.  [Iutanume  KMBOTHBIX.  BHyTrpumosoctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlprxanue >kuBoTHbIX. [uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixanue. JlpIXxaTreinbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa d4einoBeKa. MeXaHW3M BEHTWIALMH JETKUX Yy ITUL U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHHs. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beijenenue y pacteHuil. Beinenenue y xKUBOTHBIX.
CokpatutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus H
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHul. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NpPOW3BOJHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKkTuBHOTO uMMyHuTetra (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocmayirenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ perymsanus |y OprauusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMOoCTh U peryslus y paCTCHUN.
PocTroBble BelllecTBa U X 3HAYCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE pe(ICKCHI.

['ymopanpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOIOKJIETOUHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHOB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBOM IMIACTUHKN», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMA, «Koxay, «MprIneynas CHCTEMaY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«Ammynuter»,  «KumiedHonosiocTHeie», «CxeMa  TNUTaHUA  PACTECHUII»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«CTtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBhas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  nruny», «HepBHas — cucrtema
MIIEKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOYHBIX
OpraHu3MOB, MHUKpOIIpENnapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOUYHBIX JKUBOTHBIX, CKEJET YeJOBEKa,
00opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBrueM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTECHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTaius, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buomorndecknii cMpICi
M€i03a W TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMUTAIOUIUX. 3apOABIIICBBIE JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATIbHAS WHIYKIUA).
3akiagka TIUIaHA CTPOCHMSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpPOCTpaHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTauu nmocTaMOPUOHAIBHOTO pa3BUTHS



y JKMUBOTHBIX U yenoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['amerodut m cmopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoWiHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISALAA OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JdeMoHCcTpaMuU

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pa3sMHOXEeHUsD», «Pa3zMHOXKEHME XIIaMHIOMOHAIbB», «Pa3MHOXXEHHE JBIIICHBD»,
«PazMHOXkeHue ruape, «Meios», «XpomocoMbly», «['amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HEIpsAMOe pas3BuTHE», «Pa3BuTHEe MalCKOro xyka», «Pa3Burue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYJOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKJI MXa», «  KM3HEHHBIN LIUKJI MTATOPOTHUKAY,
«OKW3HEHHBIN [IUKII COCHBI».

OOopynoBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopHass padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITI03BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTH W H3MEHYMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6ots H. K. Konsiiosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mwmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHSA U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABl  TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JemoHcTpanuu



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

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCIECIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOTo nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpENIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupyroniee ckpemuBanue. [[poMeKyTOUHbINM XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemrBanue. Tpetuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaclieJOBaHUsI TPU3HAKOB. [[uToOrnYeckrie OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIJICHUS MEXIy TeHaMHu. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucremMa. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocTs. Onuctas. [lonmumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOIOTUYECKUX  TPOIIECCOB, TMOBEACHUS UM  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
M3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUpPOBaHHEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun 4yenoBeka», «Kapuotun nposzoduib», «Kapuotun nruiisny,
«MHOXKECTBEHHBIN allJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpAIlMUd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJEIOBAHUSA NPU3HAKOB, MOJIENb JJIs



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padGora «lI3ydyeHne pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaToOB  JIUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukanuonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(UKaIMOHHOW M3MeHYnBOCcTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYMUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHEeTHYECKOT0 pa3HOOOpas3us B Ipeiesiax OJJHOTo BUA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTalMHh. SoepHble W
HUToIIa3MaTuyeckue Myranud. CoMaTUYecKue U MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHpl W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIlecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesdnepHass W3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POIb ONUSEHEMUYECKUX Gaxkmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabnmuupt u  cxembl: «Buasl usmeHunmBOCTHY», «MoaudukaloHHas
U3MECHYHUBOCTDY, «KomOnHaTnBHas W3MEHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl MmyTamuiiy.

OOopyioBaHuE: XKMBbIE W TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON W3MEHUYMBOCTU. l[locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBO».



IIpakTuyeckas padora «Myrtanuu y apo3odunasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpamMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIIOBBIH, IIMTOr€HETUYECKUH, MOMYJISILIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHble 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boyie3sHW C HacleJCTBEHHOM MPelpacroyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a00y1eBaHUN 4YenoBeka. MeauKo-TeHETHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUYECKUE ACHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomMecTuKanus 1 ceeKuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0oOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue Jjis CEISKIIMOHHON PabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYAJIbHBIM. JTarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallUMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmonib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 ostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIIUH.

[Tomyuyenue MTOJITUTLIIOUIOB. BryTtpuBnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc w ero mpuumHbL. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHre U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u YnpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmsayomux U co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMeHeHUeM COBPEMEHHBIX MeMOo008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTtenuit», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON H3MEHUYUBOCTI,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHne copTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKeKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHSI CEJIEKIIMU PACTEHUU U
YKHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4KUCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKASA OMOJI0THS

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCJIOMOJIOYHBIX  MPOIYKTOB,
BUHOJeNHe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKHUX
TexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B PUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounas uHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTtudeckass TruUOpUAM3ANMS H  COMAaTHYECKUN
sMOpuorene3. lcmonb3oBaHue TramiouoB B CEJICKUMH pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumen. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJAUKTIOHATb HIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHuUs, KyITbmusupo8aHus U MUKPOKIOHATILHO20 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHOW ¥ TEHHOW MHXKEHEPUU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW WHKEHEPUU.

Menmununckue ouorexHonoruu. [loctrenomuas mudposas meaununa. [T1[P-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. M CIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKu
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMILJIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoauHra
JUISL PELICHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJbI0 00ecnedeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJNEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nmxkenepus», «['eHHass HHKEHEPUsD).

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBUHY (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cunterndeckorr Tteopuu dBoonmu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HA4YeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. Hapsun, C. C. YerBepukos, 1. . HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuero)y», «JlectHuna
XKUBBIX cyiiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHus MPUCITIOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy6ei», «MHoroodbpasue KyJabTypHBIX (opm KamycThD», «Ilopombl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHusl HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHHS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAanuus Kak 3JIEMEHTAapHas €IMHHIA 3BOJOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/Ia MOMYJSIUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONUH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouinounozo eopaviuika. CHudCeHue 2eHemuuecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsusi. llposenenue a¢gpghexma opeiigha 2enos 8 6ONLUUX U MATILIX

NONYNAYUSAX. Murpanumu. N3onsauus TIOIYJISLIUI: reorpaguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUMA,  pa3pbIBaIOIINN
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJAN TALIUH.
[Tpumepsl nprcnocoOIeHnd y OpraHu3MoB: Mopdosornyeckue, Gu3noaoruyeckue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoit (aktop BumooOpazoBanus. [lytu u
CIIoCOObI BUJI000pA30BaHMUS: aJIoNaTpUYECcKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE)» (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAYYHBIX METOJOB COXPaHEHUS
OounopaszHooOpazusa. MUKPOIBOMIONMS U KOABOJIOLMSA MApasUTOB U UX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMuA

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

Tabmupt 1 cxeMbl: «MyTaliOHHasE HM3MEHYMBOCTHY, «llomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyiume
CWJIbl HBOJIIOIUNY, «DKOJIOTHYecKass M30JAUs MONyJIAlui ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM U TMCTBEHHUIIBI JAyPCKO»,
«IlonysIIMOHHBIE BOJIHBI YHCIEHHOCTH XWIIHUKOB M KEpTB», «CxeMa JIelCTBUs
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIIECTBOBaHHEY, «HIyCTpHAIbHBIHI
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipenynpexnaromas oOKpacka MXKUBOTHBIX», «PU3HOIOTHYECKUE
apantaiun», «lIpucnoco0neHHOCTh OpPraHu3MOB H €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHukn», « CTpykTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«JKO0JIOTHUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «llonurmonasl pacTeHHiD,
«KamycTHo-peneunblit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3IUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUMs U €€ pe3yabTaThbl

MeTtonbl  HM3ydeHHUS MaKpOlIBOMIOIMHU. [lameoHTOIOTrMYECKHE  METO[bI
u3ydeHus: HBomonuu. llepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBomtonuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bumasbi-
SHAEMUKHU U PEIUKTHIL.

OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpIaHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PHIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BoJonMK. AJanTUBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», « APXEONTEPUKCY,
«3Bepo3ydObie  smepb»,  «Crerouedansy,  «Punnodpute»y,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HaudanpHbple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKa MW IIHUMIIaH3e», «lJaBHbBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HayudHble TrUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOsKICHUS )KU3HU U €€ ONpoBepKeHKe onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxxaeHue >xu3H1 U aCTPOOUOIIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU ABOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepoB u3 MmoHomepoB. Koaneparnas runote3a A. M. Onapuna,
rurnore3a mnepBuyHoro OynwoHa JIk. XonneiHa, reHeTHdeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3yueHus. FickonaeMple OpraHn4eCKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U AOCOJIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHoOIOrMY€ecKas MIKajaa: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykaproT (CUMOUOTEHE3). DBOTIOLNMUOHHOE TPOUCXOKIACHHE
BUpYCcOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixon pacteHuit Ha cymry. [losiBiIeHHE CIIOPOBBIX PpACTEHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
PaCTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOIUM KUBOTHOrO Mupa. OCHOBHbIE apoMOpPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAIOINX U
ntur. [lpuanun xmoueBoro apomopdoza. OcBoeHne O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocooenHnoctu. [Ipobiema coxpaneHus 6GMopazHooOpas3us Ha 3emMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUK», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKon 3BONMIOLUNY, «CxeMa 00pa3oBaHUsl DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX PacCTEHUID, «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiObl», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3HU B apXeHUCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BUTHE XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.



O6opynoBanue: repbapuu pPACTEHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIMH
HAaCEKOMBIX, BJIa)KHbIE ITPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4delia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHMYECKHX OCTaTKOB
OpraHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiepa—
HOpu no n3ydeHnto abMOreHHOro CUHTE3a OPraHMYECKUX COEIMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue W omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4eoBeKa. PenurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUUECKHUE,
noBesieHUeckue. OTanyus 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMHM aAHTPOIOTeHe3a. PaHHME 4YenoBeKOoOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH 1
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS 0Py Tpyaa. YenoBek MpAMOXOASIINT U IIEPBBIA BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reiiienbOeprckuil — o0l npejok HeaH 1epTaabCKOTro
YEeJIOBEKa M YEJOBEKa Pa3syMHOro. YesloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
NajeoreHOMHKA.

DBOJIONNS COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanvoHHbIN Tiporiece u noduMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKaroUleld Ccpeabl.
Bnusiaue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuinHapHable  MeToJabl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJ0run», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBexk» «Heanaepranbiphy, «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Talbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(POJIIOTUYECKUMU U OHOJEHCKUMH CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Karollei cpeaoi

3apoxaeHue U pa3BUTHe 3KoJorud B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencinu, B. H. CykauéBa. Paznenbl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHM:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIEeH CpeIbl: JTOKAIbHBINA, PETUOHATBHBINA U TJIOOATbHBIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
DKOJIOTHYECKOH KYJIbTYPbI U 3KOJIOTUYECKON IPAMOTHOCTH HACEJIEHUSI.



JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKoJiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno muaumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »Konorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHWIO K cBeTy. CurHaiapHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. IlpucnocoOnenus pacteHwii K
nojJiep>kaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boje. [IpucniocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MMOYBEHHA,
INIyOMHHAsT ~ TIOATNOYBEHHAsl, BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHYECKUE
0CcOOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [IpucnocoOnenus opraHu3MoB K )KH3HU
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [ToHsiTue o xu3HeHHOM popme. JKu3HEeHHBIE
dbopMbl pacTeHHI: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUAPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cUMONO03 u ero (opmel. [lapasutusm, kooreparus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJIecTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OPraHU3MOB B CpeEle
obutanus. [I[pUHIIMT KOHKYPEHTHOTO UCKIIOUEHHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
KUBOTHBIX», «Cpeapl OOWTaHHA OpraHu3MOB», «buonornueckue pUTMBIY,
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMAa XBOWHOro jecay, «llenn nuranusy,
«XHIIHAYECTBOY, «ITapa3utuzm», «Konkypenuus», «Cumouosy,
«KoMmmeHcanmuzmy.

O6opynoBanue: repbapuud pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jM4YHBIX SKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprn U KOJUIEKIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepeld, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapuu U KOJUICKUMH PACTEHMH M JKUBOTHBIX, OOJIAJAlOUIMX YepTaMmu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYAaCTBYIOIIUX B PAa3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUMN U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISLHHU. [lonynsauusa  Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PUINUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JOBasi CTPYKTypa, pOXIAeMOCTb, MPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckass CTpykrypa nonyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JlunaMuKa nmomyssiuu U €€ peryisiuus. broTudyeckuii MOTeHIMaN MOMYJISLUH.
MonenupoBanue JMHAMUKY nonyJisiiuy. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



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

[TonsitTue 00 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humum Jx.M. XaruynHcoHa. Pa3mepbl 3KOI0rM4ecKOu
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kxak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3HUH YyKEPOJIHBIX BUIOB.

JdeMoHCcTpaIMuA

[Toptper: k. . XaTunHCOH.

Tabmupl W cxeMmbl: «JKOJIOTUYECKUE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa IomyJjsinuw», «Bo3pacTHele  mMpaMubl
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Moaensb 3xkonorndeckort Humm J[x. M. XaTuuHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsi3u MeExXIy
OpraHu3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeIecTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca u MpoAyKUus. DKOJIOTHIECKUE
NUPaMUJIBI YKCell, OnoMacchl U SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUMM W HMX MPUYMHBI. AHTPONOr€HHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti U
oKeano8. Ixocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuns
MEXIy aHTPOIIOT€HHBIMU U MPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoickas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUNO8 Ha CYOOP2aAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaIMuA
[Toptper: A. [Ix. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OWoleHo3a»,  «ODKOocHCTeMa

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocuctemey, «Llenu
nuTaHus (macTOWIIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MuUpamMuja YHCE,
«OKonorudeckas mupaMuia OMOMAaCChly», «IKOJIOTHYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIEHHE Jeca Mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMaX).

IKCKypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTeoieHo3 (B a1yOpaBy, OEpe3HsK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHUsI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBAJIA XKM3Hb. PazBuTHe npejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdeps! u e€ coctan. JKuboe
BeIECTBO OMochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
r100aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIaepoa, a30Ta). PUTMUYHOCTE sSIBICHUH B
ouocdepe.



3oHanbHOCTH OMocdepsl. [TousTre 0 6Gmome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIE JI€Ca, CMEUIAHHBIE W UIMPOKOJIMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCTHIHU, TPOIUYECKHE JIECa, BLICOKOTOPhA. KiuMar, pacTUTEIbHBIN U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumaruueckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

O6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NpPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsizHeHre BO3AYITHOM cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTEIBbHBIA U KUBOTHBIA Mup. OxpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MPUPOIBI.
PanmonanbHO€  TPUPOJONONIB30BAHME W COXpaHEHHWE  OHMOJOTHYECKOTO
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl
aKopeabuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUSIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepb,
«3arpsizHenue mouBb», «[lapaukoBslit d3hdexT», «Ocobo oxpaHsieMble MPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUUW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUT'M pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIICJICHBI CIICAYIONINE COCTABJISIONINE. OCO3HAHHME OOYJarONUMUCS POCCUUCKON
IPaKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTHUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH O0OYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE peAU3allMd OCHOBHBIX HAINpPaBJICHUIN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEHIEHUHM Yy4eOHBIX M MO3HABATEJNbHBIX 3a/la4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMIO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B THIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YeHHUs] OWUOJOTUU B IO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIICCTBEHHBIX OTHOIIIEHU;

IMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JCUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOr0 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAH W OTObIXa, perysipHas (Qu3mueckas aKTUBHOCTH), OEpEeXKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPHUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMUPOBATH, IJIAHUPOBATh U CaMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3IinyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHHIO U C€aMOOOpPa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX IOCJIEICTBUM IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peLIeHHS;

CHOCOOHOCTH UCTIOIB30BaTh IPHOOPETaEMBbIE PU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWil  TMOBEACHHS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIEH MPUPOTHOU
cpele, yMEHHE IMPOrHO3UPOBATh HEOJIAroNpHUSATHBIE KOJIOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HAaHWA €€ polr B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE Kak O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWUOJOTUM JJIi COBPEMEHHOW IHBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexojla K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH OOydarommuxcs, (GopMupyeMoit
IPU U3y4YEeHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHMS [JIs aHajiu3a U
OOBSICHEHUS SIBJICHUI OKPYXAIOIIET0 MUPa U MPOUCXOJAIIUX B HEM WU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS ydeOHOTO MpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PCHUS OOYyYaIOIIMXCS
MEXIUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEeUNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIICPUMEHT | JIPYTHUE); YHUBEPCATbHBIC
ydeOHble JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
obecrieunBaromme GopmMupoBaHue (yHKIIMOHATHPHONW TPAMOTHOCTH M COITMATIBLHOM
KOMITCTCHIINM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS M YHUBEPCAJIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COIIMAIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbLHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpPCAJIbHBbIC Yy4YeOHBIC JIEHCTBUS,
peryJISTUBHBIC YHUBEPCAJIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX MOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTAHABIINBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTpENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIJIs1 00BsICHEHUs] ()aKTOB M SIBIICHHM
YKUBOU MPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIs TPEACTABICHUS CYIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIu3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbLCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PELIECHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHblE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalLHUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX U COLUATBHBIX TPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI U1l JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MH(OpMaLuu (TEKCTe yueOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTtype, OHOJOTMYECKHX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEIMTPOTUBOPEUNBOCTE;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ononornyeckor HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (HU3NIECKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
MH(OPMAMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJIATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXICHHS OTHOCHUTEIHHO BBITIONHEHHS TMpeJiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHA KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpraHW30BbIBATH U
KOOPJAWMHUPOBATH JIEUCTBUSA IO €€ IOCTUKEHUIO: COCTABIIATH IUUIAH JCUCTBUH,



pacnpenessaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTtb HOBBIE IIPOEKTHI, OLEHWBATh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTelbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEHICHUS TPOOJIEMBI C YIETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OILICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO UX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHsATHE celOsl ¥ APYTUX:
NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpU AaHAINW3E pPE3yJbTaTOB
NEATEIbHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YeOHOro mpeaMmera
«buonorus» Ha yrayOAEHHOM ypOBHE OpPHMEHTHUPOBAHBI Ha oOecredeHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonornu. OHH — BKIIIOYAOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OWUOJOTHHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPUPOABI U  pEUHIeHMH NOpoOJIeM  palMOHAIBHOIO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIaraloIre OUOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, xpomocoMHast Teopust
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
u3menunBoctu H. Y. BaBuiiosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pAaCTE€HUN, >KUBOTHBIX, YEJIOBEKA, IMPOLIECCOB >KU3HEAEITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOLIECCOB: 0OMEHA BelIeCTB (MeTab0IM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAWBUIYAIIbHOTO  Pa3BUTHs ~ OpraHu3Ma  (OHTOT€HEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKUUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KUBOTHBIX MU 4YEJIOBEKa U MX
GyHKUUSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY ITaramu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
JTamamMu >MOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpezibl OOUTaHUS;

YMEHHE BBISABIATh OTJIMUYUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMU TIPOIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE M IPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMs, AaHAIW3UPOBATH TMOTYYCHHBIC
pe3yNbTaThl U A€NaTh BBIBOJIBL;

YMEHUE Y4YaCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(pepeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUU U MEAUIMHBI (KJIOHHPOBAHUE, NCKYCCTBEHHOE OILUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiedl npodeccuoHanbHOU
JEATEIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO34KCTBA, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIH
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHHs B OpraHU3alusX CpeIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
KJacce NOJIKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
mpoOJeM dYeloBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloMX ONOJIOTMYECKUX
TEPMHHOB W TOHATUN (BHI, 3KocucTeMa, Omocdepa), OHOJOTHUECKHUE TEOPHH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JIuOuxa,
HKOJIOTMYECKON THUpaMuibl IHEPTUM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMH  HAy4YHOrO  IIO3HAHMA,
MCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIEPUMEHT), CIOcoO0aMu BBISABICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJIIONATPUUECKOTO U CUMIIATPUUYECKOT0 BU000pa30BaHus,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUSl HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBaTh B3aUMOCBS3M MEXKJY IMpOlLeCCaMU SBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMUUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie oOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€H  OpraHM3MOB B  COOOIIECTBAaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3 OPTaHU3MOB U CPEJIbl OOUTAHUSI, €AUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]Ja4H, BBISBISATH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMU MTPOIIECCaMU | SIBIICHUSMH, J€TIaTh
BBIBOJIBI ¥ TTPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIMHOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCICPUMEHTATLHBIMH
cpencTBamMu, (GOpMYyIUpPYs 1eidb HCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHE OIICHHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HU, YEIOBEKa
M YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUsS
r00albHBIX U3MEHEHUM B Ouocdepe;

YMEHHME OCYILIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHOU
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
IPOMBINIJICHHOCTH, YIUIYOJIsATh TIO3HABATEIbHBIA HMHTEpEC, HAMNpaBlICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccuu U MPOJOJIKEHHUE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHnoBanue KoaudecTBO 4acoB
n/ pasaesoButeM Bcer  KouTpoJbn IIpakTnyeck JuaexkTpoHHble (LU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI
I nporpaMmMbl 0 ble padoThI ue padoThbl
https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-

buonorus xak bdf8fb62770d3862?backUrl=https://urok.apkpro.ru/

! Hayka L 0 0 token=00d3¢187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢ 32a694
https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-

) YKusble cucreMbl ) 0 0 8c3862e30f75?backUrl=https://urok.apkpro.ru/

U UX U3y4CHUE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢ 32a694
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-

3 Buosmorus 5 L 0.5 638dd73a0475?backUrl=https://urok.apkpro.ru/

KIIETKH ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢ 32a694

XoMecKas https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-
27a76afed81b?backUrl=https://urok.apkpro.ru/

4 oprammsaus 10 1 L token=00d3¢187hded0129a346af21affaabagde375h1c38cF3d61632a

e cf9035¢ 322694
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-

Crpocke i 3de0a656¢f42?backUrl=https://urok.apkpro.ru/

5 | bymxumn 8 . 2 token=00d3¢187hded0129a346af21affaabade375h1c38cF3d61632a

fleTin cf9035¢ 322694

5 OOmeH BemecTB 9 1 1 https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-

U TIpeBpaIlCHNE

9168ceeabel24e55?backUrl=https://urok.apkpro.ru/




SHEPIUHU B token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
KIJIETKE cf9035c 32a694
HacnencrBennas https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-
7 uHbopmanus u 9 0.5 823f126b73d0?backUrl=https://urok.apkpro.ru/
peanu3zaius eé B ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
KJIETKE cf9035c 32a694
https://lesson.edu.ru/my-school/lesson/a494c3cb-b7c7-4815-b7al-
3 JKuznenHbrit 6 1 155c¢7245fdbf?backUrl=https://urok.apkpro.ru/
IUKIT KJICTKH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢ 32a694
Crpoetue 1 https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-
a6deb61e1484b48f?backUrl=https://urok.apkpro.ru/
9 | ymawmn 17 15 token=00d3¢187bded0129a346af2 affaa6ade375h1c38¢f3d61632a
OPTaHi3MOoB cf9035¢ 322694
PasMHOKEHILE I https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-
10 pasBHTIe 8 L5 559e9d843db9?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
OprafusMon cf9035¢ 32a694
I'enetnka —
HayKa o https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-
11 HacJeICTBEHHOC 5 05 9905a91d41ed37f8?backUrl=https://urok.apkpro.ru/
TH U ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
W3MEHYHUBOCTH cf9035c 32a694
OpraHnu3MoB
3aKOHOMEPHOCT https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
12 " 10 1 7eccle3cd9c4?backUrl=https://urok.apkpro.ru/
HACJICACTBEHHOC token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a

™

cf9035¢ 32a694




https://lesson.edu.ru/my-school/lesson/e1564a9c-0f9c-4060-abd6-
13 3aKOHOMEPHOCT 6 1 435067cec14d?backUrl=https://urok.apkpro.ru/

1 U3MEHYHBOCTHU token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢ 32a694
https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-

1 I'enernka 3 0.5 8e7165598966?backUrl=https://urok.apkpro.ru/

YeaoBeKa ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢ 32a694
https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-

15 Cenekius 4 1 840d20ce0270?backUrl=https://urok.apkpro.ru/

OpraHU3MOB token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢c 32a694

buorexnomorus

16 4 0

CUHTCTHUYECCKAas

Ouoorus

17 PesepsHoe 1 0
BpeMst
OBIIEE
KOJIMYECTBO
YACOBIIO 102 13

I[TPOTPAMME




11 KJIACC

Ne HauMeHnoBanue KoanuecTBO 4acoB
n/ pa3aesioB U TeM Bcecer  Kourpoiabn IpakTHYecK JuekTpoHHbIe (HU(pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
I NporpaMMsl 0 ble padoThbI ue padoTbl
3aporeHue https://lesson.edu.ru/my-school/lesson/08680ea9-24b5-4073-9¢88-
. EEZ?;‘:;;‘;OHHHX . . . 78991a88f00c?backUrl=https://urok.apkpro.ru/
. token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

HpEACTABIICHI B acf9035 c32a694

Oounosorun
https://lesson.edu.ru/my-school/lesson/85e9b260-0018-458a-9e76-

) MHUKPO3BOIFOLIHS 14 1 5 286103e5af16?backUrl=https://urok.apkpro.ru/

1 €€ pe3ysbTaThl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035 c32a694
https://lesson.edu.ru/my-school/lesson/85e9b260-0018-458a-9e76-

3 MakposBoronus 6 1 0 286103e5af16?backUrl=https://urok.apkpro.ru/

U e€ pe3ybTaThl token=00d3c187bded0129a346af21affaa6a9e375b1c38¢cf3d61632
acf9035 c32a694

Iporcxosene https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
2e1b849c4222?backUrl=https://urok.apkpro.ru/

4 U pa3BUTHE 15 1 1.5 _
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

PKHSHI Ha Semile acf9035 c32a694

T — https://lesson.edu.ru/my-school/lesson/dd16ac23-fddb-4c08-a329-
6de2fal01073?backUrl=https://urok.apkpro.ru/

S | Henosexa - 10 L . token=00d3¢c187bded0129a346af21affaabage375h1c38cf3d61632

AHIPOTIOTeHEs acf9035 c32a694

JKonorHT — https://lesson.edu.ru/my-school/lesson/7b5d33d5-1cfb-47db-807e-

6 Hayka o 3 0 0-5 85928f9110ee?backUrl=https://urok.apkpro.ru/

B3aNMMOOTHOIIICHU




SIX OPraHU3MOB U token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
HaJIOPraHU3MEHH acf9035 c32a694
BIX CUCTEM C
OKpYy>Karolen
cpenoi
https://lesson.edu.ru/my-school/lesson/05e291c0-7a9¢-47f1-b47b-
7 Opranusmsl 1 9 15 1fdfe35400ed?backUrl=https://urok.apkpro.ru/
cpena oOuTaHuUs ' token=00d3c187bded0129a346af21affaa6a9e375b1c38¢f3d61632
acf9035 c32a694
8 DKoJIOrusg BIiI'IIOB 9 05
" NOMMyJI I
OKoJIorus https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
COO0O0IIIECTB. 9771d8e0da5c?backUrl=https://urok.apkpro.ru/
o DKOJOrHYECKHE 12 0.5 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CHCTEMBI acf9035 c32a694
Brocpepa — https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5f59-447a-93b2-
10 OBanE RS 6 0 73ab470d8568?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
JrocHeTema acf9035 c32a694
https://lesson.edu.ru/my-school/lesson/8cc24f48-8636-4a51-aa94-
YenoBek u
126651e54ccc?backUrl=https://urok.apkpro.ru/
11 oxpyxaromas 6 0 token=00d3c187bded0129a346af21affaaba9e37501c38¢f3d61632
cpeia acf9035 c32a694
12 PesepBHoe Bpems 8 0
OBIIEE
KOJIMYECTBO
YACOBIIO 102 [

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
No KoaudecTBO 4acoB
n/ Tema ypoka Becer  Konrpoabn IlpakTnyeck  JJIEKTPOHHbIE HH(POBLIE 00pa3oBaTEIbLHbIE PECYpPChI
I o ble padoThbI ue padoTbl
buonorus xkak
https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-
KOMIUIeKCHa fdyka bdf8fb62770d3862?backUrl=https://urok.apkpro.ru/
1 | mxacsecm ! 0 0 token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d616
COBPEMEHHOTO 32acf903 5c32a694
o011ecTBa
https://lesson.edu.ru/my-school/lesson/4e8b5cdb-f414-40a6-9aed-
) JKuBble cucTeMsl U 1 0 0 638dd73a0475?backUrl=https://urok.apkpro.ru/
UX CBOHCTBA token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
VposHesas https://lesson.edu.ru/my-school/lesson/15bc113d-cab1-4730-8ca3-
8c3862e30f75?backUrl=https://urok.apkpro.ru/
3 Oprasusau KuBbX | 1 0 0 token=00d3c187bded0129a346af21affaaba9e37501c38cF3d616
cHeted 32acf903 5c32a694
VICTOpHS OTKpBITHA https://lesson.edu.ru/my-school/lesson/070c3elb-ed0e-4857-
8b6ed5758b8ba098?backUrl=https://urok.apkpro.ru/
4 1 HSYHCHHA KICTIH. ! 0 0 token=00d3¢187bded0129a346af21affaa6ade375h1c38¢f3d616
Kaerounas Teophs 32acf903 5323694
Metonant
MOJIEKYJIIPHOHN U https://lesson.edu.ru/my-school/lesson/5¢523154-8bfa-4fdf-
KJIETOYHOM bdf8fh62770d3862?backUrl=https://urok.apkpro.ru/
> | Guonormm. 1 0 05 token=00d3c187bded0129a346af21affaabade375h1c38¢f3d616
[pakTrueckast 32acf903 5¢32a694
pabota «M3yuenue




METO/IOB KJIETOYHOM
Oouosiorun
(xpomarorpadus,
anekTpodopes,
muddepeHIranTbLHOe
HEeHTPU(YTUPOBAHUE
, [ILIP)»

XHUMHUYECKUH COCTaB

https://lesson.edu.ru/my-school/lesson/f0169498-8927-400e-81b5-
27a76afed81b?backUrl=https://urok.apkpro.ru/

KIIETKH 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

MuHepanbHbIe

BEILIECTBA KIIETKH, 0

uX OMOJOrHYecKas

pOJb

Oprannueckue

BEII[ECTBA KIIETKH —

OEJIKHU.

JaGopatopias https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢c47-8760-
2a9e2f77c89c?backUrl=https://urok.apkpro.ru/

padora 05 token=0003¢187hded0129a346af21affaa6ade375b1c38cf3d616

«Obuapyxerne 32acf903 5c322694

0OEJIKOB C HOMOIILIO

KAa4€CTBCHHBIX

peaKuuii»

. https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4¢c47-8760-
CBolicTsa, 2a9e2f77c89c?backUrl=https://urok.apkpro.ru/
KJaccu(uKanus u 0

byHKIIUMA OEIKOB

token=00d3c187hded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694




https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-

Oprammeciue 9eadal5ec719c673?backUrl=https://urok.apkpro.ru/
10| semectsa et — 0 token=0003¢187bded0129a346af21affaa6ade375b1c38¢f3d616
YITIEBOIb! 32acf903 5¢32a694
Oprammieckie https://lesson.edu.ru/my-school/lesson/7248ccfd-3595-44e2-
9eadalbec719c673?backUrl=https://urok.apkpro.ru/
11 sewectsa knetcn — 0 token=0003¢187bded0129a346af21affaa6ade375b1c38¢3d616
JTHITART 32acf903 5c32a694
Hyxnennosbie
kuciotel. JJHK u
PHK. JIaGopatopHas
paborta https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
12 «HccnenoBanne 0.5 45c9608fa382?backUrl=https://urok.apkpro.ru/
HYKJICHHOBBIX ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
KHCJIOT, 32acf903 5¢32a694
BBIACJICHHBIX U3
KJICTOK pa3JIMYHbIX
OpTaHnu3MOB»
Crpoekne u https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
ymxn ATO. 45¢9608fa382?backUrl=https://urok.apkpro.ru/
13 Jlpyrne 0 token=00d3c187bded0129a346af21affaaba9e37501c38cF3d616
HYKIICO3UATPH(pOCH 32acf903 5322694
atel (HT D)
;3;61;;1:::;;% https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-
45¢9608fa382?backUrl=https://urok.apkpro.ru/
14 | renommcy, 0 token=00d3c187bded0129a346af21affaa6a9e37501c38cf3d616
TPAHCKPHUIITOMUKH,

MPOTEOMUKH

32acf903 5¢32a694




https://lesson.edu.ru/my-school/lesson/3b18d58d-51ee-43ba-9b17-

15 g;;iﬁ;mﬁ 0 45¢9608fa382?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
Ouozorun 32acf903 5c32a694
TUIEL KIETOK. https://lesson.edu.ru/my-school/lesson/a9152604-585b-4bf9-
923cd6a9d6847d3f?backUrl=https://urok.apkpro.ru/
16 Tpoxapuormiccias 0 token=00d3c187bded0129a346af21affaa6ade375h1c38cf3d616
fIeTKa 32acf903 5c32a694
Crpoenue
ZI;:EEOTH%CKOH https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
' 3de0a656cf42?backUrl=https://urok.apkpro.ru/
17 Ipaxmmicckas 05 token=00d3c187bded0129a346af21affaaba9e37501c38cF3d616
padora syuenne 32acf903 5c32a694
CBOHMCTB KJICTOYHOU
MeMOpaHbI»
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
18 [ToBepXHOCTHBII 0 3de0a656¢f42?backUrl=https://urok.apkpro.ru/
anmapar KJIeTKH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
OnHomeMOpaHHBIE
OpTraHOUAbI KJICTKH.
IIpakTHueckas https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-
19 pabota «M3yuenune 0.5 3de0a656¢f42?backUrl=https://urok.apkpro.ru/
IBIDKEHUSA ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
UTOIIa3MEI B 32acf903 5¢32a694
PaCTUTCIIbHBIX
KIIETKax»
20 [TonmyaBTOHOMHBIE 05 https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-

OpTraHOUAbI KIICTKH:

3de0a656¢f42?backUrl=https://urok.apkpro.ru/




MUTOXOHJIPHH,
J1aCTuabl.
JlaboparopHas
pabora
«HccnenoBanne
I1a3MOJIU3a U
JETUIa3MOJIn3a B

token=00d3c187bded0129a346af21affaa6a9e375hb1c38cf3d616
32acf903 5¢32a694

PaCTUTENBHBIX

KJIETKaX)»
https://lesson.edu.ru/my-school/lesson/86c00dc3-4fd0-40aa-b7ec-

91 HememOpanHbie 0 0 3de0a656¢f42?backUrl=https://urok.apkpro.ru/

OpraHOM/IbI KICTKH token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d616
32acf903 5¢32a694
https://lesson.edu.ru/my-school/lesson/0810f15f-a477-4c70-9f41-

29 Crpoenue u 0 0 1270516b7af1?backUrl=https://urok.apkpro.ru/

GyHKIMH s71pa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

CpaBHUTENBbHAS

XapaKTEepPUCTHKA

KJIETOK DYKapHoT.

93 JlaGopatopHas 0.5 05

pabota «3yueHue

CTPOEHHUSI KIETOK

Pa3IUYHBIX

OpPTaHU3MOBY

Accumunsamnusa u https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-

24 JUCCUMUISIIINAS — 0 0 9168ceeabel24e557backUrl=https://urok.apkpro.ru/

JIBE CTOPOHBI
meradoim3Ma. Tunel

token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d616
32acf903 5¢32a694




oOMeHa BEIleCTB.
JlaboparopHas
pabora «M3y4yenue
KaTaJIUTUYECKON
AKTUBHOCTH
dbepmeHTOB (Ha
IpUMepe aMUIIa3bl
WM KaTaasbl)»

DepMEeHTaTUBHBIN
XapakTep peaKuuii

KIICTOYHOTI'O
MeTaboIu3Ma.
JlaGopaTopHas https://lesson.edu.ru/my-school/lesson/cdc6b0d2-866f-4e35-

o5 pabora «M3yueHue 05 9168ceeabel24e55?backUrl=https://urok.apkpro.ru/
depMeHTATHBHOTO ' token=00d3c187bded0129a346af21affaa6ale375b1c38cf3d616
pacIuIeTICHHS 32acf903 5¢32a694
nepoKcuIa
BOJIOpOJA B
PACTUTCIIBHBIX U
JKHUBOTHBIX KJICTKax»

BeJTKH-aKTHBATOpEL https://lesson.edu.ru/my-school/lesson/0215437a-0f2e-4c47-8760-
2a9e2f77c89c?backUrl=https://urok.apkpro.ru/

26 | mGemxn- 0 token=00d3¢187bded0129a346af21affaabade37501c38cf3d616
HHIHOHTOpE! 32acf903 5c32a694

https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-

97 ABTOTPO]HBI THIT 0 6f75e4d59480?backUrl=https://urok.apkpro.ru/

oOMeHa BElIECTB

token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d616
32acf903 5¢32a694




https://lesson.edu.ru/my-school/lesson/27¢c57b97-ee02-4b2c-97ac-
223ah66c24f7?backUrl=https://urok.apkpro.ru/

28 | ®orocumre 0 token=000d3¢187bded0129a346af21affaa6ade375h1c38¢f3d616
32acf903 5¢32a694
XEMOCHUHTES.
JlabopaTopHas https://lesson.edu.ru/my-school/lesson/27c57b97-ee02-4b2c-97ac-

29 pabota «CpaBHEHHE 0.5 223ab66c24f7?backUrl=https://urok.apkpro.ru/

IPOIIECCOB ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
dorocunTe3a U 32acf903 5¢32a694

XEMOCHHTE32»

AnHaspoOHbIE

opraHu3mbl. Bujibr

OpOXKEHUS.

30 JlaGopatopHas 0
pabota «CpaBHeHHE
TPOLIECCOB
OpoXeHus u
JBIXaHUS
AspoOHBIE https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-

31 OpraHu3MbI. JTarbl 0 6f75e4d59480?backUrl=https://urok.apkpro.ru/
HEPreTHYECKOTO token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
obmeHa 32acf903 5¢32a694
OHeprus
MeMOpaHHOro https://lesson.edu.ru/my-school/lesson/1f60acef-6051-44ce-bb66-
rpajuerTa 6f75e4d59480?backUrl=https://urok.apkpro.ru/

32 npoToHoB. CHHTE3 0

AT®: paborta
npoTOHHON AT®D-
CUHTA3bI

token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d616
32acf903 5¢32a694




https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-

Peakuuu 823f126b73d0?backUrl=https://urok.apkpro.ru/
33 0 _

MaTpUYHOTO CUHTE3a token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-

Tpancip I/Il'iI_II/I}I o 823f126b73d0?backUrl=https://urok.apkpro.ru/

34 MaTpuHHLI cHiTes 0 token=00d3¢c187hded0129a346af21affaa6a9e375h1c38¢f3d616

PHK 32acfa03 5¢32a694
https://lesson.edu.ru/my-school/lesson/05b30833-2ed2-445b-b4ae-

35 Tpancnsuus u eé 0 823f126b73d0?backUrl=https://urok.apkpro.ru/

STkl token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

Konnposanue

36 aMUHOKUCIIOT. Poip 0

pubocoMm B

OnocuHTe3e OeKa

Opraauzanus

37 TeHOMa y MMPOKApUOT 0

Y DYKapuoT

MonexynspHble

38 MEXAaHU3MBbI 0

IKCIIPECCUU TEHOB Y

JYKapHOT

Bupycer —

BHEKJICTOYHBIC https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5s-

39 (OPMBI KHU3HU U 0.5 4c86e312fb15?backUrl=https://urok.apkpro.ru/
00JIMraTHbIC ) token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
MapasuThL. 32acf903 5¢32a694

[IpakTuueckas




paborta «Co3nanue
MOJICJIA BUPYCa»

Ealéii(;f:jm https://lesson.edu.ru/my-school/lesson/eb33fad3-8d72-4e0b-bbc5-
40 derToBeKa 0 4c86e312fb15?backUrl=https://urok.apkpro.ru/
’ token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616

FRHBOTHBIX, 32acf903 5c32a694

pacTeHHiA

Hanorexnosornu B

41 OHOJIOTHH U 0

MCOUIIHC

https://lesson.edu.ru/my-school/lesson/a494c3ch-b7c7-4815-b7al-
42 JKU3HEHHBIN UK 0 155c¢7245fdbf?backUrl=https://urok.apkpro.ru/

KJICTKH token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
https://lesson.edu.ru/my-school/lesson/a494c3ch-b7c7-4815-b7al-

43 Marpu4HbIii CHHTE3 0 155¢7245fdbf?backUrl=https://urok.apkpro.ru/

JTHK token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

XPpOMOCOMBI.

JlaboparopHas

44 pabora «3yuenue 05

XpOMOCOM Ha

TOTOBBIX

MHKpOIIpenapaTax»
https://lesson.edu.ru/my-school/lesson/a494c3ch-b7c7-4815-b7al-

45 JleneHue KICTKH — 0 155¢7245fdbf?backUrl=https://urok.apkpro.ru/

MHUTO3

token=00d3c187hded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694




Tune! KIE€TOK.
Kapuokunes u

LIMTOKHHES.
JlaboparopHas https://lesson.edu.ru/my-school/lesson/0f5f2936-e558-48d1-
46 pabota 05 869feab1c182d9b8?backUrl=https://urok.apkpro.ru/
«Habmonenne ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
MHTO3a B KJIETKaX 32acf903 5¢32a694
KOHYHMKa KOpPCIIKa
JIyKa (Ha T'OTOBBIX
MHKpOIIpenaparax )»
Peryssis https://lesson.edu.ru/my-school/lesson/0f5f2936-e558-48d1-
869feablc182d9b8?backUrl=https://urok.apkpro.ru/
47| IKU3HEHHOrO LKA 0 token=00d3c187bded0129a346af21affaaba9e375h1c38cf3d616
[IeTOK 32acf903 5¢32a694
https://lesson.edu.ru/my-school/lesson/f6d39de3-49b3-415f-
48 Opranusm Kax 0 ab6deb61e1484b48f?backUrl=https://urok.apkpro.ru/
eJIMHOE TIeJI0e token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
TkaHu pacTeHHUil. https://lesson.edu.ru/my-school/lesson/87d5ac8b-3cd5-4ff0-alca-
49 JlabopaTtopHas 0.5 8d92928535d1?backUrl=https://urok.apkpro.ru/
pabora «3yueHue ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
TKaHEW pacTeHUI» 32acf903 5¢32a694
TicatH JKUBOTHEIX H https://lesson.edu.ru/my-school/lesson/2040ea80-962a-4db5-a134-
aeroBeia. 76f00360418?backUrl=https://urok.apkpro.ru/
S0 Jlaboparopuas 05 token=00d3c187bded0129a346af21affaa6ade375h1c38cf3d616
pabora «sysenie 32acf903 5c32a694
TKaHEHU )XKUBOTHBIX»
51 Opranbl. CucTEMBI 05 https://lesson.edu.ru/my-school/lesson/c4651572-dbc3-49a7-

OpTaHoB.

8dd7d72d1b01efd6?backUrl=https://urok.apkpro.ru/




52

53

JlaGopaTopHas
pabora «M3y4yenue
OpraHOB LIBETKOBOTO
pacTeHus»

Omnopa Tena
OpraHU3MOB
JBr>xenue

OpraHu3MOB

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

54

55

56

57

ITuranue
OpraHU3MOB

IIuranue
IIO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurensHas
CHUCTEMA YEJIOBEKa

Jlpixanue
OpraHu3MOB

Hprxanue
ITO3BOHOYHBIX
JKUBOTHBIX U
YyernoBeKa

https://lesson.edu.ru/my-school/lesson/986e8f56-78f2-43b8-bbff-
2ed0a9cc6e0d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

https://lesson.edu.ru/my-school/lesson/84288fee-0d44-4ad8-9dad-
5¢ff9331a5d9?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

58

Tpancnopt BemecTs
Yy OPraHU3MOB

59

KpoBeHocHas
cucTema
ITO3BOHOYHBIX
KUBOTHBIX U
YeJI0BEeKa

https://lesson.edu.ru/my-school/lesson/47c25e35-de0d-4f85-87f0-
210aaef9e85d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694




Boinenenue y

60
OpTraHnu3MoOB
61 3amura y
OpraHnu3mMoB
https://lesson.edu.ru/my-school/lesson/984aafe3-d1ab-4894-8983-
62 MMmyHHast cucreMa 691fc080c9fa?backUrl=https://urok.apkpro.ru/
YyeJloBeKa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
PazapaxumocTs u
63 perynanus y
OpraHnu3mMoB
TymopareHas https://lesson.edu.ru/my-school/lesson/700ea45a-fhbc-4c9f-ba70-
LY 1 42ac6eda5b08?backUrl=https://urok.apkpro.ru/
64 ounoxpunnaz token=00d3c187bded0129a346af21affaabade37501c38¢cf3d616
CUCTEMA )KXUBOTHBIX 32&Cf903 5C323.694
1 4CJII0OBCKaA
Dopm! https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-
65 — 559e9d843db9?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
OPTATHIMOB 32acf903 5c32a694
https://lesson.edu.ru/my-school/lesson/44d23e03-5225-4e6f-a455-
66 IToosoe 559e9d843db9?backUrl=https://urok.apkpro.ru/
pa3MHOXKEHHE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
https://lesson.edu.ru/my-school/lesson/0f5f2936-e558-48d1-
869feablc182d9b8?backUrl=https://urok.apkpro.ru/
67 Meiio3

token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d616
32acf903 5¢32a694




68

["ameTorenes.
O6pazoBanue u
Pa3BHUTHE TTOJIOBBIX
KJICTOK.
JlaboparopHas
pabora «3yueHue
CTPOEHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

69

70

71

72

NuauBunyansHOE
pa3BUTHE
OPraHU3MOB —
OHTOTEHE3

3akajKa OpraHoB U
TKaHeH u3
3apOJIBIILIEBBIX
JIMCTKOB

Pocrt u pasButue
KUBOTHBIX.
JlaGopatopHas
pabota «BrlsiBieHue
IIPU3HAKOB CXOZACTBA
3apoJIpIIen
MO3BOHOYHBIX
KUBOTHBIX)

PasmHoxeHUEe 1

pa3BHUTHE PACTEHUM.
JlaGopaTopHas

0.5

0.5

https://lesson.edu.ru/my-school/lesson/c081bbd7-b846-42ec-
9bb9c0ff9388e41d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

https://lesson.edu.ru/my-school/lesson/b676db76-e61e-4f78-826a-
75676e7f5af6?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

https://lesson.edu.ru/my-school/lesson/99d9a91a-3f8e-49cb-bce4-
3a2f5e634110?backUrl=https://urok.apkpro.ru/




paborta «CtpoeHue
OpraHoB
pa3MHOXEHHUs
BBICIIMX PACTCHUN»

Ucrtopus
CTaHOBJICHUS U

token=00d3c187bded0129a346af21affaa6a9e375hb1c38cf3d616
32acf903 5¢32a694

https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-
9905a91d41ed37f8?backUrl=https://urok.apkpro.ru/

3 Pa3BUTHS T'€HETHKH 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
KaK HayKu 32acfo03 5¢32a694
OCHOBHBIE TIOHSTHS
Y CUMBOJIBI
TCHETHUKHU. https://lesson.edu.ru/my-school/lesson/8088b7fa-1bac-4c85-
74 JlaboparopHas 05 9905a91d41ed37f8?backUrl=https://urok.apkpro.ru/
pabota «/Ipo3odura ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
KaK O0OBEKT 32acf903 5¢32a694
TEHCTUYCCKUX
HCCIIETIOBAHUID)
3aKOHOMEPHOCTH
HacJeJ0BaHHs
NPU3HAKOB.
Mororibpurioe https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
CHPCTTHBALTE. 7eccle3cd9c4?backUrl=https://urok.apkpro.ru/
> llpaxritieckas 05 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
pabora "Msysene 32acf903 5c32a694
pe3yJIbTaToB
MOHOTHOPUIAHOTO
CKpelIUBaHUA ¥
Jpo30¢uiIs"
76 Ilutonoruueckue 0 https://lesson.edu.ru/my-school/lesson/da2765cd-a327-4526-bef3-
OCHOBBI 7eccle3cd9c4?backUrl=https://urok.apkpro.ru/




MOHOTHOPHIHOTO token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
CKpCIIHUBaHHS 32acf903 5¢32a694
Ananuzupyroliee
77 CKpCIIUBaHHUC. 0
Henonnoe
JOMHUHHPOBAHUEC
Jurudpunxoe
CKPCIIUMBAHUC.
[IpakTrueckas https://lesson.edu.ru/my-school/lesson/67987237-3081-4683-970c-
78 pabora «3yueHue 0.5 1dd5857cf5bf?backUrl=https://urok.apkpro.ru/
pe3yJIbTaToB ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
JTUTHOPUTHOTO 32acf903 5¢32a694
CKpCIIUBAaHUA Yy
JPO30(UITB»
[MuTonornueckune
79 OCHOBBI 0
JTUTHOPUTHOTO
CKpEIIMBaHUsA
https://lesson.edu.ru/my-school/lesson/f9e74bbf-4477-4452-h5al -
Crerersoe 3f990c947800?backUrl=https://urok.apkpro.ru/
80 | macneposanme 0 token=00d3¢c187hded0129a346af21affaabagde375h1c38cF3d616
HpHsHAKoB 32acf903 5c32a694
Xpoocomas https://lesson.edu.ru/my-school/lesson/f9e74bbf-4477-4452-b5al-
3f990c947800?backUrl=https://urok.apkpro.ru/
81 Teopus 0 token=00d3c187bded0129a346af21affaabade375b1c38cf3d616
HACTCACTBERHOCTH 32acf903 5c32a694
https://lesson.edu.ru/my-school/lesson/a3431d82-087f-46fe-
82 ['enernka moma 0

aba8eca3491d454a?backUrl=https://urok.apkpro.ru/




I'enoTun xak

token=00d3c187bded0129a346af21affaa6a9e375hb1c38cf3d616
32acf903 5¢32a694

https://lesson.edu.ru/my-school/lesson/e1564a9c¢c-0f9c-4060-abd6-
435067cecl4d?backUrl=https://urok.apkpro.ru/

83 IIEJIOCTHAS CHCTEMaA 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
I'eneTnueckmit
KOHTPOJIb Pa3BUTHA
84 pacTeHHIA, 0
JKHNBOTHBIX U
YeJI0BeKa
VSMEHTIEOCTE https://lesson.edu.ru/my-school/lesson/e1564a9c-0f9c-4060-abd6-
85 npusiaxos. Busr 0 435067cecl4d?backUrl=https://urok.apkpro.ru/
' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
VSMEHAHBOCTH 32acf903 5c32a694
https://lesson.edu.ru/my-school/lesson/e1564a9c-0f9c-4060-abd6-
86 Monuduxarmontas 0 435067cecl4d?backUrl=https://urok.apkpro.ru/
U3MEHYHBOCTD token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694
Bapuanvonsslii psag
M BapualuoOHHas
KpHUBasl.
JlaGopatopHas
g7  padoma 0.5
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHOM
M3MEHUYHUBOCTH.

ITocTtpoenue




88

89

BapUAIMOHHOTO
psana u
BApHUALMOHHOM
KpHUBOW»
I'eHoTHIIMUECKAas
W3MEHYHBOCTb.
Komb6unarusnas
W3MEHYUBOCTD

MyraunonHas
U3MEHYUBOCT.
[IpakTuueckas
pabora «MyTtauuu y
npo3ohuisl (Ha
TOTOBBIX
MUKpoIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTaI[HIOHHOTO
nporecca.
DNHUTreHeTuKa u
SMUTEHOMHUKA

91

I'eneTuka uenoexa.
IIpakTHueckas
paborta
«CocraBienue u
aHau3
POAOCIIOBHOM

0.5

92

MeTtons!
MEIUIIMHCKON
Te€HETHKH

https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-

8e71655989667?backUrl=https://urok.apkpro.ru/




3HaueHHe
MEIULIMHCKON
T€HETUKHU B
MPEAOTBPAIIEHUN U

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

https://lesson.edu.ru/my-school/lesson/bb1da599-4162-44bb-b97d-
8e71655989667?backUrl=https://urok.apkpro.ru/

%3 JICYCHUU 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616

FEHETHYECKUX 32acf903 5¢32a694

3a00JIeBaHUH

YyeoBeKa

OCHOBHBIE TIOHITHUSI

CEeJICKITUH.

JlaboparopHas https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
94 pabora «3y4enue 0.5 840d20ce0270?backUrl=https://urok.apkpro.ru/

COPTOB KYJIbTYPHBIX ' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616

pacTeHuii U IopoJl 32acf903 5¢32a694

JOMalITHUX

JKHUBOTHBIX»

Metonant

;ZJ;ZI::OHHOH https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
05 NaGopatopias 05 840d20ce0270?backUrl=https://urok.apkpro.ru/

' token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d616

pabora «sysenie 32acf903 5c32a694

METOAOB CCICKIINN

pacTeHuin»

Joctrmxenus https://lesson.edu.ru/my-school/lesson/86acad55-2279-4152-a48a-
9% CeJIeKIIUU pacTeHUI 0 840d20ce0270?backUrl=https://urok.apkpro.ru/

Y KUBOTHBIX.
[IpakTrueckas

token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d616
32acf903 5¢32a694




pabota «IIpuBuBKa
pacTeHuin»

CoxpaHenue,
H3y4YeHUE U

97 HCIOJIL30BaHHUE 1 0 0
T€HETUYECKHX

pecypcos
buotexHonorus kak

Hayka it oTpacitb https://lesson.edu.ru/my-school/lesson/133b0166-fc35-4a91-a264-

14aaee2f58977?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d616
32acf903 5¢32a694

NIPOM3BOJICTBA.
98 [TpaxTrueckas 1 0 0.5

pabora «M3yuyenue
00BEKTOB
OMOTEXHOIOTAN))

OCHOBHEBIE
HAIIPABJIIEHUS
99 P

CUHTETUYECKOU
OnoJIOTUH

XpOoMOCOMHas 1
TE€HHAasl NHKEHEPUs

100

M
101 EIINIIUHCKHE 1 0 0
OUOTEXHOJIOT MU

P 7| .
C3CPBHBI YPOK https://lesson.edu.ru/my-school/lesson/387b2669-fa96-450b-bd73-

1le7a543ee995?backUrl=https://urok.apkpro.ru/
token=00d3c187hded0129a346af21affaa6a9e375b1c38cf3d616
32acf903 5¢32a694

IToBTOpEHME,
102 = o0oOGmieHwue, 1 0 0

cucTeMaTu3anusa

3HAHUH




OBIIEE KOJIMYECTBO
YACOB 10 102 2.5 135
I[TPOT'PAMME




11 KJIACC

AJIEMEHTapHasl

No KoaunuyecTBo 4acoB
n/ Tema ypoka Bcer Kourpoann  IIpakTuuec DJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTe/bHbIE Pecypchl
I 0 ble padoThI KHe padoThl
BOTIOLHOHHAS https://lesson.edu.ru/my-school/lesson/dbb6c1d1-cf9c-43b5-ae8c-
la4a8ea05f95?backUrl=https://urok.apkpro.ru/
1 reopus ™. ! 0 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
Hapsiia f903 5322694
https://lesson.edu.ru/my-school/lesson/923chdce-4ef1-4295-
HBIKyIIHE CHITEI b67fe268ad583c02?backUrl=https://urok.apkpro.ru/
2| 9BOOLHH BUJIOB ! 0 0 token=00d3c187hded0129a346af2Laffaabade375b1c38c3d61632ac
o H. Jlapenity f903 5c32a694
bopr0a 3a https://lesson.edu.ru/my-school/lesson/304a891f-8df8-4b19-9753-
CymeCTBOBaHer’ 8f3275cae0f6?backUrl=https://urok.apkpro.ru/
3 | ecrectsemmli n ! 0 0 token=00d3c187bded0129a346af21affaa6a9e375h1c38cf3d61632ac
HNCKYCCTBCHHBIN f903 5C323.694
oTOop
DopMuposane https://lesson.edu.ru/my-school/lesson/7a22c0f1-1169-4450-
N 8585b2ad01be75af?backUrl=https://urok.apkpro.ru/
4 | cummermreckol ! 0 0 token=00d3c187hded0129a346af2 L affaabade375h1c38c3d61632ac
TCOPHUU SBOJIIOLIUA f903 5C32a694
Jrani https://lesson.edu.ru/my-school/lesson/85e9b260-0018-458a-9¢e76-
OBOJIOTHOHHOTO 286103e5af16?backUrl=https://urok.apkpro.ru/
S mpouecca: ! 0 0 token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
MHKPOIBOJIIONUA U f903 5C32a694
MaKpPOIBOTFOITUS
5 [Homynsums — 1 0 0 https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-

188444dal1572?backUrl=https://urok.apkpro.ru/ 5¢32a694




eIMHULIA
SBOJIIOIIUU
3aKoH
T€HETUYECKOrO
paBHOBecus Jx.
Xapnu, B.
Baitn6epra.
JlaboparopHas
pabora
«BrigBienue
U3MEHUYUBOCTH Y
oco0ell 0IHOTrO
BHIA»

0.5

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903

https://lesson.edu.ru/my-school/lesson/b73fbc29-b7a7-45d9-99fa-
10cef05e1d95?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

DnemMeHTapHbIe
(bakTopbl
9BOJIIOLIUH

Opdext

OCHOBATCJIA.

Dddext

OYTBUIOUHOTO
TOPJIBIIIKA

10

Murparnuu.
H3onsmmm
TOTYJISIAMN:
reorpaguueckas,
Ouosoruueckas

11

EcrecTBeHHBIN
oTbop —

https://lesson.edu.ru/my-school/lesson/304a891f-8df8-4b19-9753-
8f3275cae0f6?backUrl=https://urok.apkpro.ru/




12

HaIpaBJISIOMINI
(dakTop IBONIOIIMH

[TomoBoit oT6Op

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

13

14

[IpucnocobaeHnoC
Th OPTaHU3MOB
KaK pe3yybTaT
MHUKPOIBOJFOIHH.
JlaGopaTopHas
pabota «3yuenue
apoMop$030B 1
UANoaanTalun y
pacTeHui u
YKUBOTHBIX)
ITpumepsl
npucnocoOiIeHni
y OpraHHU3MOB:
Mophooruueckue
,
buznonoruyeckue,
OMOXUMHYECKHE,
MIOBEJICHUECKHE.
JlaGopatopHas
pabora
«[Ipucnocobnenus
OpPTraHU3MOB U UX
OTHOCHTEIIbHAS
11eJIECO00Pa3HOCTh
»

0.5

0.5

https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
6e90263ch659?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694

https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
6€90263ch659?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694




Bun, ero
KpUTEpPHUU U

CIPYyKIypa. https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-
Jlabopatopuas ?backUrl=https://urok.apkpro.ru/
15 paGora 0.5 7dc4f8a6f511?bac p pkp
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
«Cpasrenne 903 5c32a694
BHUIOB I10
MOP(OJIOTHIECKO
MY KpUTEPUIO»
https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-

16 Cpykrypa Bitza 0 7dc4f8a6f511?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

Binoobpasosanme https://lesson.edu.ru/my-school/lesson/bac095e5-fa3b-43c0-
ae18f48043f9bdfe?backUrl=https://urok.apkpro.ru/

17 xax pesymerar 0 token=00d3c187bded0129a346af21affaaba9e375h1c38cf3d61632ac

MHKPOIBOIONHH 903 5¢32a694
Csst https://lesson.edu.ru/my-school/lesson/bac095e5-fa3b-43c0-
ae18f48043f9bdfe?backUrl=https://urok.apkpro.ru/
18 mmkpodsBomouMH M 0 token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d61632ac
DTHACMUOIOTHH f903 5c32a694
Marpoososows. https://lesson.edu.ru/my-school/lesson/85e9b260-0018-458a-9e76-
Haneonrrosoririec 286103e5af16?backUrl=https://urok.apkpro.ru/

19| xue meromer 0 token=0003¢187bded0129a346af21affaa6a9e375h1c38¢F3d61632ac
HSyHeHIA 903 5c32a694
3BOJJIOIINN

20 buoreorpaduueck 0 https://lesson.edu.ru/my-school/lesson/d0c1700a-e698-4173-85c8-

Hnec MCTObI

400002296419?backUrl=https://urok.apkpro.ru/




U3Y4EHUS
IBOJIIOLIUN

OMOPHOIOTHYECKH
€ ¥ CPaBHUTEIIbHO-

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

https://lesson.edu.ru/my-school/lesson/d0c1700a-€698-4173-85c8-
4000022964f97?backUrl=https://urok.apkpro.ru/

2l wopomoririeckie token=00d3c187hded0129a346af21affaa6a9e375b1c38cf3d61632ac
METORBI H3YHCHHA £903 5c32a694
9BOJIFOIINH
MonekynsapHo-
TeHEeTHYECKHE, https://lesson.edu.ru/my-school/lesson/d0c1700a-698-4173-85c8-
99 OMOXHMHUYECKUE U 400002296419?backUrl=https://urok.apkpro.ru/
MaTeMaTHYeCKHe token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
METOJIbI U3y4YCHUS f9035c32a694
9BOJIFOIINH
Ob6mue
23 3aKOHOMEPHOCTHU
3BOJIFOIINHN
AnantuBHas https://lesson.edu.ru/my-school/lesson/4b606f7f-48be-4b4b-a371-
24 panuarus. 6e90263cb659?backUrl=https://urok.apkpro.ru/
HepaBHOMEpHOCTD token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
TEMITOB JBOJIIOIIUN 903 5¢32a694
Hayunsie https://lesson.edu.ru/my-school/lesson/54f96a99-57e3-4914-
TUNOTE3BI 9da0ba9bad6f0889?backUrl=https://urok.apkpro.ru/
23 HPOHCXOKICHHS token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
JKH3HH Ha 3emiie f903 5¢32a694
Jonayunsie https://lesson.edu.ru/my-school/lesson/54f96a99-57e3-4914-
26 IIPE/ICTABIICHUS O 9da0ba9bad6f0889?backUrl=https://urok.apkpro.ru/

3apOKACHUN
KU3HU

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694




OCHOBHBIE dTAIIBI

https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
2e1b849c4222?backUrl=https://urok.apkpro.ru/

27 HeOpraHHHecKoii 0 token=00d3c187hded0129a346af21affaabade375b1c38cf3d61632ac
IBOJOIHH 903 5c32a694
CHMOTes8 https://lesson.edu.ru/my-school/lesson/54f96a99-57e3-4914-
9da0ba9bad6f0889?backUrl=https://urok.apkpro.ru/
28 sapoxacHus 0 token=00d3c187bded0129a346af21affaabade375h1c38cf3d61632ac
KH3HH f903 5c32a694
HUcrtopus 3emiu u
METOJIbI €€
i?t,;ep};i;ﬁaa https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
2e1b849c4222?backUrl=https://urok.apkpro.ru/
29 pabora (syuemue 05 token=00d3c187bded0129a346af21affaabade375b1c38cf3d61632ac
11 OTHCarHe 903 5c32a694
HNCKOIIaCMbIX
OCTAaTKOB I[peBHI/IX
OpTraHru3MoOB»
Ha9abHLe STamL https://lesson.edu.ru/my-school/lesson/9ec4c3a8-5763-40ed-b127-
. 2e1b849c4222?backUrl=https://urok.apkpro.ru/
30 OpTraHUYeCcKOM 0 _
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
IBOJHOIHH 903 5c32a694
31 IBOJIOHAS 0
3YKapHoT
OCHOBHDBIC STALbI https://lesson.edu.ru/my-school/lesson/429b1a0d-c3e4-4740-
9d75b1d6fd53e2c6?backUrl=https://urok.apkpro.ru/
IBOMIOTHH token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d61632ac
PaCTUTCIILHOT'O )
32 0.5 903 5¢32a694 https://lesson.edu.ru/my-school/lesson/dd16ac23-fddb-
MHpa. 4c08a329-6de2fal01073?backUrl=https://urok.apkpro.ru/
TpakTueckas token=00d3c187bded0129a346af21affaa6ade375h1c38cf3d61632ac

pabora «3yuenue

f903 5c32a694




33

34

0COOEHHOCTEH
CTpOCHUS
pacTeHUu pa3HbIX
OTICIIOB»

OCHOBHBIE TAIIBI
SBOJIIOLNHI
JKUBOTHOT'O MHpPa

OBOJIONHUS
YKUBOTHBIX.
[IpakTuueckas
pabora «M3yuyenue
0CcoOeHHOCTEH
CTPOCHUS
MTO3BOHOYHBIX
JKUBOTHBIX)

0.5

https://lesson.edu.ru/my-school/lesson/429b1a0d-c3e4-4740-
9d75b1d6fd53e2c6?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694

35

36

37

PaszButue xxu3Hu
Ha 3eMJIe 1o 3pam
U TIeproJiaM

MaccoBsie
BBIMUpaHUS —
9KOJIOTHYCCKHE
KPHU3HUCHI
MPOILIOTO

CoBpeMeHHbI!
DKOJIOTUUECKHU I
KpHU3HC, €TO
0COOEHHOCTH




38

39

40

CoBpeMeHHas
cucremMa
OpPraHUYECKOT0
MPOIILIIOTO
OCHOBHBIE
CUCTEeMaTUYECKUE
TPYIIIIBI
OpraHU3MOB

AHTpomnoiorus —
HayKa O 4eJIOBEeKe

41

PazButue
IIPEACTABICHUH O
IIPOUCXOXKACHUN
YeJI0BeKa

42

MecTo yemoBeKa B
CHUCTEME
OpPTaHHYECKOTO
MUpa.
JlaGopatopHas
pabota «3yueHue
0COOEHHOCTEH
CTPOCHHS CKeJleTa
YyeJI0BeKa,
CBSI3aHHBIX C
PSIMOX 03K ICHHEM
»

0.5

https://lesson.edu.ru/my-school/lesson/49e6ffd1-eedf-43b2-
8d0bf2f170126ffb?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

43

JBrKymune cuisl
aHTPOIIOTEHE3a

https://lesson.edu.ru/my-school/lesson/375dd554-099¢c-409f-846a-
4¢30dc63346d?backUrl=https://urok.apkpro.ru/




44

45

CooTHoIICHHE
OMOJIOTHYECKHUX U
COLMaIbHBIX
(bakTopoB B
AHTPOTIOTEHE3e

OcHoOBHBIE cTaanu
AHTPOIIOTCHE3a

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

https://lesson.edu.ru/my-school/lesson/4a3e94d7-80fe-4ae2-b0Ocbh-
607d35bebf80?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694

46

47

ITaneoreneruka u
IMajJIcOreHOMHUKA
OBOJIIOLHS
COBPEMEHHOTO
JeoBeKa

48

49

50

Yenoseueckue
pacsl.
IIpakTnueckas
pabota «M3yuyeHue
JKOJIOTUYECKUX
ajganTanui
YEJIOBEKa»
MexnucuunianHap
HBIE METO/IBI
AQHTPOIOJIOTUN

3apoKIeHUE U
pa3Burue
9KOJIOTHUN

0.5

https://lesson.edu.ru/my-school/lesson/6bff6946-b615-49a6-a4e9-
5ab6cae58048?backUrl=https://urok.apkpro.ru/

https://lesson.edu.ru/my-school/lesson/7b5d33d5-1cfb-47db-807e-
85928f9110ee?backUrl=https://urok.apkpro.ru/




51

52

53

MeTtonabl
9KOJIOTHH.
JlaGopaTopHas

pabora «3yyeHue

METOJIOB
YKOJIOTHUECKUX
HUCCJIENOBAHUI

3HaueHME
9KOJIOTHYECKUX
3HAHUN JUISA
JeIoBeKa

DKOJIOTHYECKHE
(bakTopbl

0.5

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

https://lesson.edu.ru/my-school/lesson/7b5d33d5-1cfh-47db-807e-
85928f9110ee?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694

54

AOuoTuyeckue
daktopsl. CBer
KaK
SKOJIOTUYECKU I
dbaxTop.
JlaGopatopHas
pabora
«Bp1sBIEHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K
BIIMSTHUIO CBETa»

0.5




55

56

57

AbGuotuueckue
(baxTopsbI.
Temmeparypa kak
AKOJIOTUYECKHI
dakrop.
JlaGopaTopHas
pabora
«Bp1sBIEHUE
MIPUCTIOCOOICHUI
OpPraHU3MOB K
BITUSTHUIO
TEMIIEPATYPHI»

Abuornueckue
baxTopBbI.
BiaxxaocTh Kak
3KOJOTMYCCKUM
dakTop.
JlaboparopHas
pabora
«AHaTOMHUYECKHE
0COOEHHOCTHU
pacTeHuN U3
pa3HbIX MECT
oouTaHug»

Cpenpbl oOuTaHus
OpTaHU3MOB

0.5

0.5

https://lesson.edu.ru/my-school/lesson/2fd03f94-aa0b-4d7d-
8e6fc9becea28c0f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694

58

buonorunueckue
PUTMBI




59

60

Kusaennrie

dopmbI
OpraHM3MOB

buornueckue
baxTops

https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
9771d8e0da5c?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

61

3HaueHnue
OMOTHYECKUX
B3aUMOCHCTBUM
JUISt
CYIICCTBOBAHHSI
OpPraHW3MOB B
cpene oOuTaHus

https://lesson.edu.ru/my-school/lesson/e24d7ba7-de89-4373-8b70-
9771d8e0da5c?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

62

DKOJIOTUUYECKUE
XapaKTePUCTUKU
MOMYJISIIIH

63

64

OcHOBHBIE
MMOKa3aTeIn
HOHYJ'ISIHI/II/II
YHUCJIICHHOCTD,
IUIOTHOCTD,
BO3pacTHas U
I10JIOBast
CTPYKTypa
OcHOBHEBIE
[IOKAa3aTeNIn
HOHy.HSII_II/II/IZ
POX/1aeMOCTb,




IPUPOCT, TEMI

pocTa,
CMEPTHOCTB,
MUTpaLAU
A KOTOFHHeCKaS https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
188444dal572?backUrl=https://urok.apkpro.ru/
65 crpyxtypa 0 token=00d3c187bded0129a346af21affaabade37501c38cf3d61632ac
romyIein 903 5c32a694
https://lesson.edu.ru/my-school/lesson/al56d7a4-2580-4f23-a777-
Aunamuka . 188444dal1572?backUrl=https://urok.apkpro.ru/
66 momymiumi u e¢ 0 token=00d3c187bded0129a346af21affaabade375b1c38cf3d61632ac
peryI Ittt 903 5c32a694
Kpussie pocta
YUCJICHHOCTHU
67 MONYJISALNH. 0
Kpuseie
BBIDKUBAHUA
DKoJIoruuecKas
HHUIIIA BUAA.
JlaGopatopHas
68 pabora 0.5
«IIpucnocobnenns
CEMsIH pacTeHUN K
pacceeHuIo»
https://lesson.edu.ru/my-school/lesson/6111c6b6-69b6-421c-80bf-
69 Bun xak cucrema 0 7dcaf8a6f511?backUrl=https://urok.apkpro.ru/

MONYJIALAN

5¢32a694token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3
d61632acf903




3aKOHOMEPHOCTH
MOBEJCHUS U

70 .
MUTpanuu
JKHNBOTHBIX
Coo0111ecTBO
71 OpraHNu3MOB —
OHOIICHO3
https://lesson.edu.ru/my-school/lesson/c7c57f3a-ed3f-4459-bc73-
79 DKocHCTEMA KaK 8991f6efdc7b?backUrl=https://urok.apkpro.ru/
OTKpBITasi CHCTEMA token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694
Kpyrosopor https://lesson.edu.ru/my-school/lesson/b73fbc29-b7a7-45d9-99fa-
73 BEIIIECTB U MTOTOK 10cef05e1d95?backUrl=https://urok.apkpro.ru/
SHEPIuu B token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
IKOCHCTEME 903 5¢32a694
OCHOBHLLC https://lesson.edu.ru/my-school/lesson/02744494-8497-4551-
9af8d03a5ae969e9?backUrl=https://urok.apkpro.ru/
74 | mokasaremm token=00d3¢187bded0129a346af21affaa6ade375b1c38¢f3d61632ac
JHOCHETEMET 903 5¢32a694
75 DKOJIOTUYECKHUE
MTUPAMHU/IBI
HN3menenus
76 coo01IecTB —
CYKLECCUU
[Tpuponneie https://lesson.edu.ru/my-school/lesson/02744494-8497-4551-
77 9KOCHUCTEMBI. 9af8d03a5ae969e9?backUrl=https://urok.apkpro.ru/

DKOCHUCTEMBI 03€p
U PeK.

token=00d3c187hbded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694




78

79

9KOCHCTEMEI
MOpEN U OKEAHOB
[Ipupoansie
YKOCHUCTEMBI.
9KOCHCTEMBEI

TYHJIp, JIECOB,
CTeneH, MyCThIHb

AHTpOHOI‘eHHHe
O9KOCHCTCMBI

https://lesson.edu.ru/my-school/lesson/6231556e-13f5-4ffe-ba2a-
21a490fd5156?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
903 5¢32a694

80

YpbOoskocucTeMsl.
IIpakTrueckas
pabora «M3yuyenue
U ONTUCaHne
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(dbopMupoBaHUs
OCHOBHBIX
B3aNMOICHUCTBHH
OpPraHu3MOB B
HKOCHUCTEMAX

82

MexaHu3MBbl
BO3JECHCTBUS
3arpsA3HECHHI
pa3HBIX TUTIOB Ha
cyOOpraHM3MEHHO
M,
OpPTraHU3MEHHOM,




MMOMMyJLIMUOHHOM U

9KOCHCTEMHOM
YPOBHSAX
Broctepa — https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5f59-447a-93b2-
73ab470d8568?backUrl=https://urok.apkpro.ru/
83 obmennanerapras token=00d3c187bded0129a346af21affaa6a9e375b1c38c3d61632ac
00010uKa 3emiau £903 5¢323694
Vaere B. 1. https://lesson.edu.ru/my-school/lesson/1a9cc5eb-5f59-447a-93b2-
73ab470d8568?backUrl=https://urok.apkpro.ru/
84 Bepnajckoro o _
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
Ouocpepe 903 5c32a694
3aKoHOMEpHOCTH https://lesson.edu.ru/my-school/lesson/88c4 7bdb-bbe6-4898-
9cc2e7bB8a2175dab?backUrl=https://urok.apkpro.ru/
85 cymectsoBanms token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d61632ac
Ouocdeprr fo03 5c322694
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30HAJIEHOCTD
87 o6uocepsl.
OCHOBHBIE OMOMBI
CYIIH
88 Y cTOMYHUBOCTD
6uochepsl
OKOJIOTHYECKUE
89 KPHU3HCHI U UX

IMPUYIUHBI




90

Bo3zneiictBue
JeJI0BEeKa Ha

ouochepy

https://lesson.edu.ru/my-school/lesson/8cc24f48-8636-4a51-aa94-
126651e54ccc?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

91

AHTpPOIIOT€HHOE
BO3JICUCTBUE HA
pacTUTEIbHBINA U
JKUBOTHBIN MU

92

93

94

Oxpana npupoab
OCHOBHBIE
TIPUHITUTIBI
YCTOMYHUBOTO
pa3BUTHUA
YeJIOBEUSCTBA U
TIPUPOIBI
Panmonansnoe
MPUPOJONOIB30BA
HUE U COXpaHEHUe
OHOJIOrTYECKOro
pazHooOpa3zus
3emnu

95

96

O0001enue Mo
TeMe
«MuKpO3BOJTIOIIUS
U €€ pe3yabTaTbh)

O06o06mieHue 1Mo
TeME
«Makpo3BoJronUs
U €€ pe3yabTaTh»




97

0O0001enue 1Mo
TeMe
«IIpoucxoxnenue
U Pa3BUTHE KU3HU
Ha 3emie»

98

0O0001enue Mo
TEMe
«Ipoucxoxaenue
YeJI0BeKa —
AHTPOIIOrEHE3)

99

O0600611IEHNE TT0
TeEME «DKOJIOTHUS —
HayKa o
B3aMMOOTHOILIEHUS
X OpPTaHU3MOB)»

100

101

102

O06o06mIeHuE 1o
Teme «Opranu3mMel
U cpena
oOouTaHuI»
O06o06mIeHuE 1o
TeMe «IDKOJIOTHS
BUIOB U
TTOMYJISIIA
O06o06mieHuE 110
teme «buocgepa —
raobanbHas
9KOCHCTEMAY

https://lesson.edu.ru/my-school/lesson/c2ccb94a-5b5d-4b61-
b56bcd15¢7218d52?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632ac
f903 5¢32a694

OBILIEE
KOJIMYECTBO

102
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YACOB I10
[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AknmonepHoe o6mecTBo «3maTenscTBo
«IIpocsemenue»

* buonorus, 11 knacc/ [laceunnk B.B., Kamenckwuit A.A., PyomioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO «HpOCBeIHeHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

buonorus. 10-11 knaccel. MeToandeckoe mocoOue s yUuTes
(yryonennsiii yposenb). @PI'OC

ABtopsbl kauru: TepemoB Anekcanap Banentunosuy, [lerpocoBa Penara

ApMeHaKkoOBHA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://urok.apkpro.ru/?ysclid=In4hOogv2d448501818
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