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MOSACHUTEJIBHASA 3AIINCKA

[IporpamMma mo yueOHomy mpenmery "buonorus" (manmee - Ouosnorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX NOJIO’KEHUH (epepanbHOi paboueit mporpaMMbl BOCITUTAHMSL.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTtecTBeHHO-
HayuyHbeie TipeameTel». CornacHo mnonoxeHusmM DPI'OC COO npodunbHbIC
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUsT HA YPOBHE cpeaHero ooOmero oO0pa3oBaHHS W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpEeIHUM
o01IMM, cpeTHUM TIPOo(eCcCHOHAIBFHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBbITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOLINX
3aja4, CBA3aHHBIX C MpodopueHTanrell oO0ydalolmuXxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHHs, CBS3aHHOTO C OMOJIOTHEH,
MEJUIMHOM, KOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOoMy mnpenmetry "buonorusa" maér mpeacrtaBieHHE O
HeNnd U 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpeiesisieT 00s3aTebHoe (HHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME IO pa3fenaM W TeMaMm, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCJIeIOBATEIbHOCTh HM3YyUYEHHs] Yy4eOHOTO Marepuana ¢ Y4EToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mnporpamme mno Ouosoruu
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yY€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarojapss 4YemMy MpocCMaTpuBaercs
HAIlpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 3I0pOBOM o00pas3e >KHU3HH, Ha
BOCITUTAaHWE OEpEeKHOTO OTHOIICHHUS K OKPYXKAIIIeW NTpUpoAaHoi cpeme. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro MperMeTa
«buonorusi» B peanuzamuu  TpedoBannit DPI'OC COO Kk 1IaHHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUsS U B
(GOopMUPOBAaHUK OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIBHON  JIESITEIBbHOCTU
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHUS OMOJIOrMYecKoro oOpa3oBaHUsA Ha
YpOBHE CpeAHEro 00IIero 00pa3zoBaHusl.

VYyuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiero oopazoBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimupeHre U yriayOjeHue 3HaHHM OOydJaromMxcs O >KUBOM IPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OUOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, ONOTEXHOJOTUH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buonorus» Ha yriyOJIEGHHOM YpOBHE
OPUEHTHUPOBAHO Ha IOATOTOBKY OOYYaroOIIMXCS K IMOCIEAYIOIIEMY MOJYyYEHUIO
Owonornyeckoro  oOpa3oBaHMs B By3aXx W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €0 COAEpX aHHUsS COCTABISAECT CUCTEMA
OMOJIOTMYECKUX  3HAHMW, I[IOJIyYEHHbIX IpU  HU3YYEHUM OOy4YarolUMUCs
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3/lelIOB OMOJIOIMH HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kmaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriyOJeHbl OWOJIOTUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYeJlOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI Ul MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OHWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YYECHUU
bu3MKH, XUMHUH, Teorpauu 1 MaTeMaTHKH.

Ctpyktrypa mporpamMmbl 1o ydeOHoOMy mpeamery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBI W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPraHM3allid, SBOJIIOIIMHA OPTraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHs OHoJorM4yeckoro paszHooOpasus miaHersl. Tak, B 10 knacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTMM, SMOPHUOJIOTMM U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUMH, OMOTEXHOJOTMU U CHUHTETHYECKON
OWONIOTHY, aAKTyaIM3UPYIOTCS 3HAaHWS OOYydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomMuu, (usmosoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI SKOJIOTMH U yueHue o ouocgepe.

VY4eOHbiii npeamer «buonorus»  npu3zBaH  00ECIEUUTb  OCBOEHUE
o0Oy4aromuMucss OMOJIOrMUECKUX TEOpUN U 3aKOHOB, UACH, TPUHILIUIIOB U MPaBUII,
JEXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALNH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKEHMSX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTMH, IPUKIIAIHBIX aCIIEKTaxX OMOJIOTMYEeCKUX 3HaHUM. [l
pa3BUTUS U TOJACpPNKAHHUS HMHTEpecca OOyYaroIUXCs K OHOJOTHMH HapsAy Co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHasia B COACPKAHUH MPOTPaMMBbl
10 OMOJIOTMH MPESYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAaHOBJEHUS U Pa3BUTHUSA
TOM WMJIM MHOW 00sacTH OHOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOE€KHBIX
YUEHBIX B PELLICHUE BAXKHEUIINX OMOJIOTMYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMHUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUU
UCIIONIb30BaTh TH 3HaHUs B ()OPMUPOBAHMM MHTEpECa K OMpPEeIEHHON o0iacTu
po(heCCHOHANLHOW JACSITEFHOCTH, CBSI3aHHOW C OWOJIOTHMEH, WM K BEIOODPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHHS OMOJIOTHIECKOTO 00pa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrayOIEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIISAYIONINX 33/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSAX, KOHIEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX 1
IpaBHUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA;

O CTPOCHHH, MHOTOOOpa3ud M OCOOCHHOCTSIX OWOJOTHYECKUX CHCTEM
(kneTka, opraHu3M, MOMYJISALMS, BUJ, OMOTEOIIeHO3, Orocdepa); O BBIIAIOLIUXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OO0YyYarouMxcsa ¢ METOAaMM MO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIGKYJISIpHOM U
KJIETOYHOW OHOJOTHH, SMOPUOJIOTMM W OWOJOTHHM pa3BUTHA, TE€HETUKU U
CCJICKINH, OWOTEXHOJNIOTUM W CHHTETUYCCKOW OWONOTHH, TallCOHTOJIOTHH,
DKOJIOTHH);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
WCCIeNOBaHM B Jabopatopud W B mpuponae (HaONIOIEHHWE, W3MEpPEHHUe,
HKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBJIaJiIcHUE OOYYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh W HCIIOJNB30BaTh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOIB30BATHCS
OMONOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU H SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJEICTBUS CBOCH ACSITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOUIEH NPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBI0  OKPYXAIONIMX JIFOJeH; OOOCHOBBIBATH M COONIOJATh  MEpPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYaiHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTCHHOTO XapakTepa, XapaKTepus30BaTh
COBpPEMEHHBIC HayUHbIC OTKPBITHS B 00JaCTH OMOJIOTHHY;

pa3BuTHE y 00YYaIOMINXCSI MHTEIIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IPOIECCE 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OHMOJIOTHYECKOTO UCCIIeIOBaHMUS, TIPOBEICHHUSI AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHHM, PEIICHUsI OMOJOTMUECKUX 3a/1a4, MOACINPOBAHUS OMOIOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHTAHHUE y 00YYaIOIMIMXCS [ICHHOCTHOTO OTHOIICHUS K XHUBOU MPHUPOJE B
LIEJIOM U K OTACJIbHBIM €€ 00BEKTaM U SIBJICHUSIM;

dbopMUpOBaHHE OSKOJIOTMYECKOW, TE€HETUYECKOM TpPaMOTHOCTH, OOIen
KyJbTYpPHBI MIOBEICHUSI B IPUPOJIC; UHTETPAIIMN €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAILHOM
IPUPOJIOTIONIB30BaHUMN (COOIOZCHHE MpaBWJI TOBEIEHUS B TMPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(]ephl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXarolmux Jiojaer  (cobmoaeHus wMep npoduiakTUKH — 3a00JIEBaHUM,
obecrieueHrne OE€30MaCHOCTH >KU3HEACSTENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/aHME  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTYyaJIbHON o0pazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocyieayonemMy npo(ecCHOHaTIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WH/IMBHUIYAJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMcao 4yacoB, OTBEICHHBIX HA U3y4Ye€HHE OMOJOTHUH HA YTiayOJIeHHOM
YpOBHE cpeaHero obmero oopa3zoBanus, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHuzanMoHHbIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4€TOM CHEIU(PUKUA €ro COACpKaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHMA B  OpraHU3alUsAX CPEIHEro
PO EeCCHOHAILHOTO U BBICIIEr0 00pa30BaHuUs.

O0s13aTeIBHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyIiyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
00y4Jaromuxcsi B BBIIOJHEHUU MPOCKTHBIX M Y4eOHO-HUCCIEIOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd  y4YUTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBU.



COJEPKXAHUME OBYUYEHUA
10 KJTACC

Cojnep:kaHue IporpaMMbl, BBIJICIICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble = MMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJHBIE W TOUCKOBBIC HAYYHBIC HWCCIEHOBAHUS B
OHOJIOTHUH.

3HaueHre OMOJOruK B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYUHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWoorHel. 3HauyeHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOBI.

JdeMoHcTpauuu

[ToptpeTtsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpux, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cucteMbl Kak mpenMer u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, MJUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTh W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLHsl,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOIYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), Omochepusiid. Ilpomeccrel, mpoucxoismue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XKUBOro. Ku3Hb Kak (hopMma CyIIECTBOBAaHUSA
Marepun. Hayku, nu3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIXx cuUcTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3als, MeTaaHanu3. [loHdaTue o 3aBUCUMON U
He3aBUCUMOUM IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. [loctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI UWCKaXk€HUsT PeE3yJIbTATOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmust u cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KABOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepayn, «Metomab
W3YUYEHHUS )KUBOM ITPUPOJIBI».

O6opynoBanme:  jmabopatopHoe  oOOpyJOBaHWE  JJII  IMPOBEACHHS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHH JKUBBIX CUCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAS eIWHUIA KUBoro. Mcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Mertoapl  MOJIGKYJISAPHOM ¥ KJICTOYHOM  OWMOJOTHU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIsann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomartorpadus, amexrpodopes, auddepeHmanbHoe IEeHTPUdYrupoBaHue,
[TLP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XHUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOpEryisiuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrMyecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannueckre BelleCTBA KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpykTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBS3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAA
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukamuss  Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii T1UIaH CTpOoeHHS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIUN yriIeBOIOB.

Jlununel. M'mapodunbHO-THApOdOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocpoyMnubl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OOIMe CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJTHK u PHK. CTpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkmuu JJTHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmoisiekyinbl AT®. Makpospruyeckue cBsis3u B MoJekyine ATO.
buonorunueckue gpynknun ATD. BoccTaHoBIEHHBIE TEPEHOCUMKH, UX (QYHKIIUU B
kietrke. [pyeue wykneozuompugocghpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKkuy, NPOMeoMUKU.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa H TPOCTPAHCTBEHHOW CTPYKTYpHI OWOMOJeKyn. Mooenuposarue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHue XUMHUYECKUX JJIEMEHTOB B HEXKHBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOIEY.

Tabmuubr n cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJb», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTtpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHuE MOJEKYI
yrieBonoB», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBD»,
«Ctpoenne MonekyJibl ATO».

O6opynoBanne: XUMHAYECKasl MOCyAa U 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHE OCITKOB ¢ TOMOIIBIO KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccimemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema S. CTpoeHue u QyHKUMH KICTKH

Tumbel KIETOK: JyKapuoTHUecKas U Ipokapuotuueckas. CTpykTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHKka OakTepuii 1 apxei.
Oco0eHHOCTH CTpPOEHUs TeTepoTPOPHON U aBTOTPOPHOM MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO32aX.

Crpoenue u (byHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunass aud¢ys3us), aKTUBHBINA (IIEPBUYHBIA M BTOPUYHBIN
akTUBHBIK TpaHcropT). llomynponuniaemocts MeMOpanbl. PabGora Hatpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, Parouuro3. Jk3o1uTo3. Kinerounas
crenka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU pacTeHUil, rpruOoB.

[uromnasma. [{urozomne. [utockener. [IBuxxenune nuroraasmbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKH: SHAOIJIa3MaTH4ecKas CeTb
(BIIC), anmapar T'onbaxu, JIM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocssa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHIOIUIA3MATHYECKUN
petuxkynym. CekperopHast pyHkius amnmapata ['onbmxu. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka oenxoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KiIeTKe. Bakyousu pactutenbHbIX KieTok. Kietounslii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUM,  IJIACTUIBL.
IIpoucxoocoenue mumoxonoputi u naiacmud. Cumodbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHApUM W tuiacTuia. IlepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCUHTE3UPYIOMIMX  DYKApHOT.
X0pomiacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUMH.

HemeMmOpanubie opranousl kiaeTku CtpoeHue u (GyHKIUU HEeMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Quramenmul.
MukpodunaMeHTbl. Akmunosvle Mmukpoguiamenmsi. MBpIIIEYHBIE  KJIETKH.
AKxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u JBUKEHHE JKTYTUKOB M PECHUYEK. MHUKPOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uIamMeHmamu u
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIlia3ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKu 6 Mmumose. Hoepmbiil
MPAaHcnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTeNbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHNHE TPOKAPUOTUUYECKOMN KIETKI.

OOopyznoBaHHEe: CBETOBOM MMKPOCKOI, MHKpPOIpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepUaIbHBIX KIETOK.

JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOB.

IIpakTnueckasi padora «3yyeHrue CBOMCTB KJIETOUHONH MEMOpaHbI».

JlaGopaTtopnas padora «JVcciepoBaHue IUIa3MoiM3a M JEIUIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «l3yueHue  JBWIKEHHS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX.

Tema 6. O0OMeH BellecTB U MPpeBpPallleHUE IHEPTUH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BCIECTB: aBTOTPOGHBI W TeTepOTPOQHBIA. YdUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecreueHne kietku: mnpeBpameHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakKTep pPEAKLUNl KIETOYHOIO
meTtabonusma. DEpMEHThl, UX CTPOEHHME, CBOMCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3IuyYHbIX (PAKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMyecKux BemecTB B KieTke. dorocuHTes.
AHOKCUuceHHbIl U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHmMbl PeakyuoHno2o yenmpa. Poiab XJIOpOIacToB B IpoLecce
dotocunteza. CreroBas u TemMHOBas daszpl. Pomoovixanue, Cs., C,. u CAM-munul
@omocunmesa. IlpogykTuBHOCTh (PoTOCHHTE3a. BnusHue pa3nuuHbix (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl OposkeHus. IIponykTel OpoXeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHU3MBI. Orarsl DYHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIN 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
nporueccax ouonorudeckoro okucienus. Luknuueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. [lpemmyiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes; aHadpoOHBIM. DP(HEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I Mutuem, I'. A. 3aBap3uH.

Tabnumpt u cxembl: «DoTOCHHTE3», «DHEpreTudecKkuii ooMeny, «bruocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE IJIsI MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas pa6ora «U3yuenne (¢HEepMEHTATUBHOTO pPAaCILEIICHUS
IIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1porieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKECHHUSI U TILIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peaju3anus e€ B KiIeTKe

Peakuyun matpuunoro cuntesa. [I[puHIMI KOMIIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHbopManuu. ['eHeTndeckuii
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OounocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoMa y
MIPOKApUOT U 3YKapUOT. Perynsinus akTUBHOCTM T€HOB Yy NHpokapuoT. ['mmnoresa
onepoHa (®. XKako6, K. Mano). Moznexynsapuvie mexanusmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npoueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U 00NHUraTHbIE mapa3utsl. CTpoeHHE
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasd.

Bupycubie 3aboneBanus yenoBeka, KUBOTHBIX, pactenuit. CITNMJ, COVID-
19, coumanbHbie U MEAUIIMHCKUAE TPOOITIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabmuubr u cxemsl: «buocunre3 Genkay, «I enernyeckuii Koa», «Bupycsn,
«baktepuodaru.

IIpakTnueckas padora «Co31aHue MOAEIIH BUPYCAy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii 1ukn, ero mnepuoasl u perymsauus. HMutepdaza m mutos.
Oco0eHHOCTH TMpOIIecCOB, MpOTEKarMKUX B uHTepdase. I[loaroroBka KIeTKH K
nenenuro.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN ) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmukanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarioniHblii  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. [lonoBsie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauy MHTO3a W MPOUCXONSIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHes u nuToknHe3. buosiormueckoe 3HayeHue
MHUTO3a.

Perymamua mutotrdeckoro nukiia kietku. [Iporpammupyemas kieTouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMOCOMBbI, (DyHKIIMOHANIbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmaperus u eubenu xiemokx. «lugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUs KIemKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIETKax
KOPEIIKA JTYKa».

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEIapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe paszHooOpasue OpPTraHU3MOB. OAHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCcoOEHHOCTM ~ CTPOEHUSI U JKU3HEACSTEIIbHOCTH  OJHOKIJIETOYHBIX
opraHu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocCBsA3p YacTe€l MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas,
IOKPOBHAs1, IPOBOJsAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIUN 1 pacrionoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIHTEJIMAJIbHALA,
COCMHUTENIbHAsA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKUUN U
PaCIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesoBeka. DyHKIIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHMI ckeneT. CTpoeHue u
THUIIbI COCIUHEHUS KOCTEH.

JIBrkeHue  opraHu3MoB.  [IBH)KEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. llormomeHne BOABI, YIVIEKMCIONO rasa M
MUHEpaJIbHBIX BELIECTB pacTeHUsAMU. [IuTaHne »)uBOTHBIX. BHyTpumnosocTHOE M
BHYTPHUKJIETOYHOE MNHUILEBapeHue. [luTaHue NO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3sl. llnmeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. J[pixanue pactenuid. JIpixanue sxuBoTHbIX. Juddy3us
ra3oB 4epes3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YeJoBeKa. MeXaHW3M BEHTWIALHMU JIETKUX y NTUL U
MIIeKONUTaomuUX. Perymsus npixanus. JlprxareabHble 00BbEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KHUBOTHBIX. KpoBEeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOLHOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisanus.

Beigenenne y opranumsmoB. Beinenenue y pacrenui. Beigenenwme y
*KUBOTHBIX. CokparturenbHble Bakyoiau. Oprassl BelaeneHus. PunbpTpanys,
CEKpelMsl 1 00OpaTHOE BCACHIBAHUE KAK MEXaHU3Mbl pabOThl OPTraHOB BBIJECIICHUS.
CBs13b TIOJIOCTH T€J1a ¢ KPOBEHOCHOM M BBIIEIUTEIBHOW CUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3aluUTa Y MHOTOKIETOYHBIX PACTECHUMU.
Kyrukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3a1UThl. OUTOHIUIBI.

3almmra y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpPOBBI M WX HIPOHU3BOIHBIE.
3amuTa opranu3ma ot Oonesnedl. MiMmyHHas cucrema denoBeka. KieTouHblid u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMyHuTera (I1. Dpmmx, ©. M.
bepuet, C. Tonerara). BocnnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocte W perymsauusa y  OpraHu3moB. Pasnpaxummocts y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxumocTte u  perymsiuusa y
pactenuil. PocToBbie BEECTBa U MX 3HAYEHUE.

HepBHast cucrema u pedrnexTtopHas peryiasuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOIO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEQIIEKCHI.

['ymopanpHast perynsuus U 3HAOKPUHHAs CUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmupsl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl LUBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHue cTelis,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TkaHW >KUBOTHBIX», «CKEJET 4elOoBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMA,
«BpraenurenbHas cuctema», «HIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHnurer»,  «KumeunononoctHele», «CxeMa  NHUTaHUS  PACTECHHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOo€HHE THIPBDY,
«CtpoeHne miaHapun», «BHyTpeHHee cTpoeHue 0XKaeBoro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMbikatomuxcsa»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpOIpenapaTtbl TKaHEH, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKLIUHU
HACEKOMBIX, WTJIOKOXHUX, UBBIE K3EMIUIIPhl KOMHATHBIX PacTEHUH, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIH,
pacieruieHus Kpaxmana U 0eJKoB Moj AecTBUEM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIEFKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHE paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OPraHuM3MoB: Oecrosoe (BKIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALINA,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxxkenue. [lonoBbie KieTKu, wWiau rametrsl. Meio3. Craauun
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a W IOJOBOro Iporecca. Meilo3 W ero Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHbIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorere3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoOBbI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jlpobnenwe. Tumbl  apoOiieHwus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONMINUX. 3apOJIBIIIEBIC JUCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEH U3 3apOJbIIIEBbIX JUCTKOB. B3anMuoe
BIUSIHME 4YacTel pa3BUBAIONIIETOCS 3apojbllia (SMOpPHOHANIbHAS HHIYKLIHS).
3aknajka IUTaHAa CTPOEHMS JKMBOTHOIO KakK pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYXaIOLIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locToMOpuoHanbHBIM mnepuoa. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
NIO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHE NPSIMOr0 W HENpPSMOIo



pPa3BUTHS, UX PACOPOCTPAHEHHUE B Mpupojie. Turbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHATBFHOTO PA3BUTHS
y )KMBOTHBIX U uesioBeka. [leprojpl oHTOreHesa uenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasmHOXeHne u pazButue pacteHuid. ['amerodur m cmnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. OOpa3oBaHue cmop B TMpoIecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OMIOAOTBOPEHHUE Y IIBETKOBBIX pacTteHuidl. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLUU OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsi: C. I'. Haamun, X. HInemas.

Tabmuubr u cxembl: «BereraruBHoe pazMHOXeHUEe», «Tumbl Oecrosioro
pa3sMHOXKEHUAD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue ruzipel», «Meio3», «Xpomocombly, «l'ametorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «PasButue capaHum»,
«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI»,
«CTpoeHue CeMsiH OJHOJOJBHBIX U JBYJOJBbHBIX PacTEHUI», «KU3HEHHBIN IUKII
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKI MXa», <« KW3HEHHBIM UK
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD).

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJIOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpENapaTax.

IIpakTnueckass padora «BbisiBIeHHME MNPU3HAKOB CXOJCTBA 3apOIbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padotsr H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUICJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAsI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHUKU:  THOPHIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®@puz, T. Mopran, H. K. Komnsios, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxembl: «MeTobl TeHETUKIY, «CXEeMbI CKPEILIUBAHUSY.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuBanue. IlepBoiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpua0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHens — 3aKOH paculeuieHusT NpU3HaKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4uCTOThI raMer.

AHanusupytoniee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHUS.
Pacmienienne npu3HaKoB IPY HETIOJHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuiBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJeloBaHMUs ~ MNpu3HakoB.  lluToliorMueckue  OCHOBBI  JUTHOPHUIHOIO
CKpEILMBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXAy IeHaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUs moa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TE€TEepPOramMeTHbIA I10J1. [ eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMOcOoM. HacnenoBanne Npu3HaKkoB, CUEIIJIEHHBIX C MOJIOM.

['enoTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMmonencTBue HeaulelbHBIX TI'E€HOB.
Kommnementaprnocts. Onucras. [lomumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTCHUMN, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acneKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHON MH(OpPMAIMU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit U BTOpoit 3aKoHBI Mennens», « Tpetuil 3akoH
Menpensa», «AHanmu3upyrouiee ckpenuBanue», «HemosHoe noMHUHHMpOBaHHUEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl»y, «l'eHeTuka mosay,



«Kapuotun uenoseka», «Kapuotun gpozoduns», «Kapuorunm nTuusn,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJenb s JEMOHCTpAallMM 3aKOHOB €IMHOOOpasus
ruOpUJI0OB TEPBOTO TMOKOJICHHS] W paclICIUIeHUs MPU3HAKOB, MOJENb MJis
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPALlMM CLEIUICHHOTO HACJIENOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jlpozodumnay.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(UIIBD).

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaTOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(HIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeAbl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKUA. Buapbl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIICACTBEHHAS.

MopudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoauduKanMoHHOM n3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(PUKAIIMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKash U3MEHUYUBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bupl reHOTUITHYECKON M3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM MpollecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTU B CO3/IaHUU
I€HEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUMPOBAHHBbIE MyTauuu. SaepHbie U
nuToriazMaTuyeckue Myrauud. CoMaTUYecKUe U IMOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTanuil. MyTareHpl M HMX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTALlMOHHOI'O MpoLecca. 3aKOH TOMOJIOTMYECKHX pSJIOB B
HacnencTBeHHo m3menunBocty (H.W. BaBuioB). BHesigepHass ©3MEHUMBOCTh U
HACJICACTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 8
HACc1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buasl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KomOuHaTuBHas U3MEHYUBOCTDHY, «Mero3y,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii.



ObopynoBaHue: *KUBbIE U TepOApHBIC SK3EMIUIIPhl KOMHATHBIX PACTCHHI,
pucysku (dotorpadum) )KUBOTHBIX C PA3TUYHBIMH BHIAMH H3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia H
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun yenoBeka. MexayHapoaHas mporpaMma MCCIENOBAaHHUS TE€HOMA
4yenoBeka.  MeToapl  M3y4YEHHsT TEHETMKM  YEeJOBEKAa: IE€HEAIIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIMYJISILIUOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHNE T€HOTHIIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHbie 3a001eBaHus YyenoBeKka. [ eHHbIe 1 XpOMOCOMHbBIE
Oone3HM 4YenoBeKa. boJie3HW C HACIEICTBEHHOW IMPEApacIioNoKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTHUeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHOW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3YeCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpennl. ['eHeTnaeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] T€HETUKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTukanuss W CEJEKUUs. 3apOKACHUE CEJNEKIUMU W JOMECTUKAIUU.
Yuenue H. W. BaBmioBa o IleHTpax mNpOWCXOXKACHHUS W MHOTO0Opa3us
KYJbTYPHBIX pacTeHHUil. PoJip cenekuuu B CO3JaHMU COPTOB PACTEHUM U IOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacJIeACTBEHHOM wu3MeHuuBocty H. WM. BaBuioBa, ero 3HaueHue i
CEJIEKIIMOHHOU paboThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VIH/INBU1Y AJIbHBIN. DTamnel KOMOWMHAIIMOHHON CCJICKIIUU. HcnsiTanne
IpoU3BOAMTENIEH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOUIBIO OIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKUHMOHHOM  paboThlI.
PannanmoHHbIM M XMMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX



dbopm opranm3moB. lcmonb30BaHWE TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 111 momydeHust iCX0HOTO MaTepuaia Jijisi CEIeKITUU.

[Tonyuenue MOJIUTIIONU]IOB. BuyTtpusugoBas rHOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHue, wWid  UHOpuaAuHr.  HeponctBenHoe
CKpeuuBaHue, win aytopuauHr. ['ereposuc um ero mnpuuuHbl. Mcnonab3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausanus. [Ipeomonenune Oecrionus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CETICKIIUNA PACTCHUHN U KUBOTHBIX. « 3e1éHas
Dpesonioyusy.

CoxpaHeHre U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbBTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8bIX NOpPoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeodosvix uoell U nepcnekmuHbIX MexHOL0U.

JdemoHcTpanumn

[Toptpersr: H. WU. Basuios, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl U cxembl: «LleHTpbI TPOUCXOXKIIEHUS] 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYMBOCTHY,
«Metonpl cenexmmy, «OTnanéunas rudpuausanus», «MyrareHesy.

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYypHBIX PACTEHUN U MTOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Okckypcusi «OCHOBHbIE METOJbI U JIOCTHIKEHHUSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTrexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMbIe B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUYeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunte3. OOBEKTbl MHKPOOHMOJIOTHYECKHX
texHosoruid. [Ipon3BoaCcTBO Oenka, aAMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepXaliuX He BCTPEYAroIrecs: B IpUpoae OMOCUHTETUYECKUE MY TH.



Kierounasa unxeHepusa. MeTonpl KyJlbTypbl KIETOK W TKAaHEW PacTEHUU M
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuauzanus U  COMATHYECKHMA
smOpuorene3. Mcmonb30BaHue TarjiouJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOAUKIOHATIbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMUBOTHBIX. MeETOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonocuu 0300pO6IeHUs, KYJIbMUSUPOEAHUS U  MUKPOKIOHANbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpOMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HMH)KCHEPHM.
DKOJOrMYeCKHEe U AITUUECKHUE TPOOIEMbI T€HHOM WHKEHEPHUH.

Menunuackue 6uotexnosoruu. [loctrenomuas nudposas meauiuua. [11[P-
JUAarHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHajau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3paboOTKu
($yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckadosauHra
JUISL peLeHus 3a/1a4 IEPCOHATIM3UPOBAHHON MEAUIIVHBI.

Co3nanne BEKTOPHBIX BaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkuuonnpoBanus PHK-cogeprkammx BUpYyCOB, BBI3BIBAIOLIMX OCO0O ONACHBIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmumpl u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B NMPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nwxenepusn», «['eHHass HHKEHEpUs».

JlaGopaTopHas padora «/3ydyeHne 0ObEKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKcKypcusi «bUOTEXHONOTHMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIONMUOHHBIX INPeEACTABJICHUH B
ounoJsioruu

OpomonnoHHas Tteopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /lapBuna.

JIBrKy1Me CUITbl 3BOIIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHMU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoir Teopuu HsBomornuu (CTD). HedrpanpHas
Teopusi 3Bomtonuu. CoBpeMEeHHass JBOJIOIHMOHHAS Ouoyorus. 3Ha4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsieHnii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nmyremectBus Y. lapunay, «Haxonku Y. lapsuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylabTypHBIX (GopM
KammycTbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIECHUS JABWXKYLUIUX CHJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOIMSA U €€ pe3yJabTaThl

[Tonynsauust Kak 3jeMEHTapHas eIMHMIA 3BOJIIOLUU. COBpEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl Homyisuui. lV3meHeHue
reHooHa TOMYJSIMU KaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHbie (AKTOPHI (IBKYIIME CUJIBI) HBOMIONUU. MyTallMOHHBIN
npouecc. KomOunaTtuBHas u3MeHUMBOCTb. [Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHWS 4YacToT ajiened B nonmynauusx. Oddekr
ocHoBatend. JIpgexm Oymovirounoco eopaviuika. CHudCceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2eros 6
oonbwiux U manelx  nonyrayuax. Mwurpammu.  M3omsums  momymsiuil:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMoJIOrM4ecKast (pernpoayKTUBHA).

EcrectBennbiit oTOOpP — HampaBisoommi (akTtop 3BOMOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUH, CTaOMIU3UPYIOIIUH,  pa3pbIBAIOIINN
(mm3pyntuBHbIi). [lonoBoit oT6op. BO3HHMKHOBEHHE M HBOJIIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLUU.
Bo3nukHoBeHne — mpucrnocoOiieHuid y  opraHu3moB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocoOsieHuit y OpraHu3MoB: MOP(OIOrHIecKue,
¢uznonornueckue,  OuoxXuMuUeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBoMOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS aJITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3K0J0THYECKOE), «MTHOBEHHOE» (mosMIUION IU3anus,
rubpuanzans). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOmOLMOHHON OuojOrMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHUs OMopa3zHo00pa3us. MUKpPOIBOIIOLMSA U KO3BOIIOLUS [apa3uTOB U UX
x03s1eB. Mexanu3mbl (POPMHUPOBAHMS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpauuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmunpel u cxembl: «MyTallMOHHass HM3MEHYHUBOCThHY, «llomymsiuonHas
CTpyKTypa BuAa», «Cxema mposiBieHus 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiiue
CHJIBI 3BOJIIOLUNY», «IKOJOTHYECKasi M30JSLUS MOMYJSIIUN CeBaHCKOU (hopenuy,
«['eorpauueckas M3070US  JIMCTBEHHULbI CHUOMPCKOM U JMCTBEHHUIIBI
JaypcKo», «IlomyssiuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «CxeMa
NEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBagycrpranbablii MenaHnu3m», «JKuBble Uckonaemsle», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue axantauum», <«lIpucrnocoOneHHOCT OpraHU3MOB M €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buma», «Buasl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BuI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHME
TpEX BHUIOB JaHJBIIIEH», «IKOJOTUYECKOE BHI000pa30oBaHHE BUAOB CHHHUIIY,
«[Tonunnonael pactennit», «KamycTHo-peaeuHbIil ruOpu.

Oo6opynoBanue: repObapuu pacTeHU, KOJUIEKIIUU HACEKOMBIX, Uydena NTHIL U
3Bepell ¢ NpUMEpaMM PA3NIUYHBIX MPUCIOCOOJIEHUM, uYydena NTUL U 3BEpel
pa3HBIX BHJOB, TepOapuM pacTeHWH OJWM3KUX BHUAOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0CO0EH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrenus  OpraHm3MOB U HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIMS U €€ pPe3yJIbTaThI

Meroasl u3ydyeHHs MakpolsBoiroUuu. [lameoHTOIOrHMYEecKHe  METOMbI
u3ydyeHus oHBomouud. llepexognsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaguyeckue Metonpl u3yudeHus sBoironuu. CpaBHeHHE (IIOpbl U
(ayHbl MaTepuKoOB M OCTpOBOB. buoreorpaduueckue odnactu 3emnu. Bupisl-
SHAEMUKHU U PEIUKTHIL.



DOMOPHOJIOTUYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKUE METObI U3YICHUS
BOIONMM. ['eHeTHuecKue MexXaHU3Mbl HBOJIOLMM OHTOT€HE3a W MOSIBJICHUSA
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
PynumenrtapHeie  opranbl M aTaBU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHs]  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvl QyHKYuUl.
HeoOpatumocTs 3BoJonMK. AnanTuBHas paauvanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOTEHETUUECKUN DS JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»y,  «Cteronedansy,  «Puanodute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3emian», «lpelid KOHTHUHEHTOBY,
«PenmukTery, «HadanmpHble cTaguy 3MOPHUOHANIBHOTO PA3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHIe 3aKOHOMEPHOCTH IBOJTFOITUN.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHE *KU3HU HA 3emule

Hayunple THMIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIACHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxaenue »u3HU U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU HBOJIIOLUH. [InanerapHas
(reojoruueckas) SBOJIONUSA. XHMHYECKas »dBOMIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BeniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoarmepBatHas rumnoresa A. .
Onapuna, runoTre3a nepBuyHoro oyiaboHa JIx. XomaeitHa, reHeThUecKasi TuIoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUcropus 3emnn U Meronpl €€ wu3zydeHus. MckomaeMble OpraHUYECKHE
octaTku. ['eoxpoHonorus u e€ w™eroAsl. OTHoOcuUTelbHAass W abCOIIOTHAsA
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYeCcKast MKaja: 30HbI, 3Pbl, IEPUOJIbI, STOXHU.



HauanepHble sTambel opranudecko sBosounu. l[losBiieHne u 3BOMOLUSA
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBONIOIUOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxknaeHne MHOIOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICIIUX pacTeHUud. OCHOBHBIE apoMOpPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHe CHOpPOBBIX pPACTEHUUW W
3aBoeBaHME WMH cymu. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IIBETKOBBIX
pPacTEHUM.

OCHOBHBIE 3Talbl 3BOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS [TO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuin u pentunmil. Ilpoucxoxnenne MICKOMUTAIOMINUX U
ntutl. [lpuanun xmoueBoro apomopdosa. OcBoeHune O€CIO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, IMPOTEPO30M,
najgeo3oM, Me3030M, KkahWHo3ou. OOmas XapakTepucThka KiIuMmaTa u
reojorudyeckux npoueccoB. [losiBiieHME WM pacHBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIMSHAE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HCHI nponuioro. [IpuumHbl u
CJEACTBUSI MAacCOBBIX BbIMHpaHHMIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, E€Tr0
ocobenHocTtH. [IpobGiaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHIuUNbBI Kiaccupukarmm
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YYEHUIO CaMO3apoxaAcHUs ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoXxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarbl OpraHUYeckoi 3BoMIONUNY», «CXxema 00pa3oBaHUsI IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XKuUBOW TpHUPOAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuii», «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIHY,
«MHorokierounele Bojopociam», «Mxm», «llamoporHukn», «l'oJ0ceEMEHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS MKUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHONOTOCTHBIEY,
«Ilmockue YEpBU», «YneHucToHorue», «PEIOBI, «3E6MHOBOIHBICY,



«IIpecmbikaromuecs», «lItuuspy, «Miekonuratromue», «Pa3Buthe XKu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTue Ku3HU B
IIaJICO30MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOU 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pPacTeHU pa3IMYHBIX OTAEJIOB, KOJUICKIIMU
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydyena ITHL U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abuoreHHOro CUHTE3a OPraHuYeCKIX COSIMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopHasi paGora «/3yueHue W oOmMCaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3ydueHue OCOOCHHOCTEH CTPOEHMSI PACTCHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun anTponosoruu. MeToasl aHTPONIOJIOTUH.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKICHUU 4esIOBEeKa. PemurunosHeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHUH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOTOT0-ONOXUMUIECKHE,
noBezeH4Yeckue. OTIIMYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxynie cuiibl (pakTopsl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHoleHrne OMOIOTMYECKUX U COITMAIbHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJUMU AHTpOIOTreHe3a. PaHHME ueroBexkooOpasHbie 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTHIBI — O0IIUE MPEKH YeJIOBEKOOOPa3HBIX 00€3bsH U
J0/ied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoJeH. YeIOBEK yMelblil, epBbIe
W3TOTOBJICHUS OpYAu TpyAa. YeoBeK NpsMOXOISAIIMKA U NEPBBIMA BBIXOJ JIIOJEU
3a  mpenensl  Adpuku. YenmoBek TrelmenvOeprckuii  — 00muMiA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHACPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKHUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka 1 najgeoOreHOMHUKA.



OBOJIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOIMYJISIIHIX
yeynoBeka. MyTaunoHHBIA mpouecc U nogumopdusm. IlomynsinuoHHbIE BOJIHBI,
nperid reHoB, murpanus U «3G@eKT ocHOBATEN» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacel. [lonatue o pace. bonblime packl: eBporneouHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlbHAs),  MOHTOJOHWIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTuH paccelieHHsl 4YejoBEKa IO IUIAHETE.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
ITprcroco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaroLleW Cpefbl.
BnusiHue reorpaduueckoit cpenpl M apelia TEHOB Ha MOPQOJIOTUIO U
($u3MOIOTHIO YeTIOBEeKa.

MexauciuminHapaple  MeTolbl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPONOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPONOJOTUS M MAJEOAaHTPOIOJIOTUs
4eJI0BEYECKUX MOnyJsiuuid. buoconuanbHble MCCIEIOBaHMS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIMUHI OMOIOTHYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuup! 1 cxembl: «MeTo/bl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeJleT YeIoBeKa M CKEJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «J[BHKYIIUE CUIIBI aHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
IpPEBO  YEIOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
OPSIMOXOAIIMI, «/leHucoBckuil yenoBexk» «Heanaepranpipl», «KpoMaHbOHLIBIY,
«I[Ipenku yenoBekay, «ITarbl IBOJIOLUY YETIOBEKaY, «Packl ueoBekay.

OOopynoBaHue: MyJSKM  OKaMEHEJNOCTEeH, NpPeaIMETOB MaTepUabHOU
KyJbTypbl TpPEIKOB YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
(dotorpaduu HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb
yepena 4YeJOBEKAa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU YeJOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnass pabora «l3yueHue ocoOeHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JIOrMYECKUX aJalTallUNi YEIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIECHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b DKOJIOTUH C IPYTUMH HayKaMHu.



Metonpl skonoruu. IloneBbie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
npupojHble W JabopaTtopHble. MonaenupoBaHue B OKOJIOTMH. MOHUTOPUHT
OKPYIKaIOIIeH Cpebl: JTOKATBHBIN, PETHOHATBHBIA U TJI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM JUIA  4YEJIOBEKA. DKOJOTMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YeNOBE4YeCTBA € Npupogaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI U IKOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. CeBepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonorun», «Cxema
MOHHUTOPHHIA OKPYKAOLIEN CPEIBDY.

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBAHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JAEUCTBHUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiictBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHajlibHasi poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak dskojoruueckui Qakrop. JledicTBue TeMieparypsl Ha
opranu3Mmsbl. [1oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrop. I[IpucmocoOneHus pacTeHHil K
nojJiep>kKaHuio0 BojHOro Oananca. Knaccudukaius pacTeHUN MO OTHOUICHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAs, MMOYBEHHAs,
riyOMHHas  TOANOYBEHHAs,  BHyTpuopraHu3MeHHas.  DuU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucrnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemiHue u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
rOJuYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranuzMoB. [loHsiTHE O JKU3HEHHOW (QopMme.
Kusznennsie PopMbI pacTeHUM: 1E€PEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckne  dakroppl.  Buasl = OMOTHYECKHMX  B3aMMOCHCTBHIA:
KOHKYPEHIUs, XUITHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (¢opuyeckue, ¢adpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
oburtanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpauuu

Tabmuupl U cxembl: «IJkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3KUBOTHBIEY», «Dusznonornueckue aganTaluu
KUBOTHBIX», «Cpenbl o00UTaHUS OpraHu3MoBy, «buosoruueckue puUTMBIY,
«Kusnennole  Gopmbl  pactenuity, <« KuzHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOocHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nUTaHus», «XunHudecTBoy, «llapasutusm», «Koukypenius», «Cumomnos»,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTEHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHUI, CBETOJNIOOUBBIC, TCHEITIOOMBBIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TETJIOIIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAUIMXCS K rurpoduram, kcepopuraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYIM, KOJUIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHUA U JKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUW KU3HH, repOapuu u
KOJUICKIIMM PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IMYHBIX OMOTUYECKUX B3AUMOIECHCTBUSIX.

JlabopaTopnasi padora «BrpisiBIeHHE MPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi padora «BbisiBIeHHE TPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusl BUAOB U MOMYJIANMMA

DKOJIOTUYECKUE  XapaKTEPUCTHKHU NOMYJIALINH. [Tomymsinusas ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3HUECKUX OapbepoB U
0coOeHHOCTe OMOJ0ruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJSIUUA: YHUCICHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHUA.

Dkosioruyeckas CTpykrypa nonyiasinud. OUeHKa YMCIEHHOCTU MOMYJISIIHU.
JlnHamMuKka monynsuuyd U €€ peryiisuus. bUOTHYECKUMI NOTEHUHAN IOIYJIALUH.
MopaenupoBaHue TUHAMUKY NONYJAIUU. KpruBble pocTa YUHCIEHHOCTH MOMYJISALINH.
KpuBbie BbDkHMBaHMs. Perynsuusi 4YuMCICHHOCTH MOMYJSALUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOrMYECKON HUIe Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM k.M. XarumHcoHa. Pa3mepsl 3Konornyeckou
Hul. [loTeHnmanpHas v peann3oBaHHAs HULIU.

Bun kak cucrema nomynsanmii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MHIpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XatunHCOH.

Tabmuubl U cxeMmbl: «DKOJIOTMYECKUE XaPAKTEPUCTHKU —MOMYJISLHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyjisiuum», «Bo3pacTHble  NHpamMuAbI
nonyisiiun», «CKOpOCTh  3acel€HUs IOBEPXHOCTH 3eMJIM  Pa3JIMYHbIMU
opranuszMammn», «Moaensb 3kosmornyeckor Humm J[x. M. Xarunaconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
pacCeICHUION.

Tema 9. Jkosnorust coodmecTB. IKOJOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTasg cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenmum u cetu. AOuoTHUECKHE OJOKU
skocucteM. [1ouBsl 1 Wikl B 3kocucteMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B SKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca u  mpoayKuws.
DKOJIOTUYECKHE MTUPAMU/TBI UrCel, OMOMAaCChl M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W UX TMPUYMHBL. AHTPONOIE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnumakcHoe coobiiectBo. buopasnoodpasue u nojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKocucmemsbl 03€p U pex. IKocucmemovl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneu, nyCcmoltb.

AHTpONOreHHbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
dnopa u ¢dayna. CuHaHTpomm3anus TOpPOACKON ¢ayHbl. buonornyeckoe u
XO3SIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
skocuctemax. Ponbv kackaonoco sgpghexkma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IIepeHOC SHEPIHUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3ICUCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMEUAL.
MeToaom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKOCUCTEMA

IIUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBI OPraHU3MOB B JKOCHCTeME», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (nmacTOUIIHAS, JETPUTHAS)», «DKOJIOTHYECKas TUPAMHIA YUCEID,
«JKonoruyeckas nupamua OMOMacChly, «IKOJIOTHMUecKas MUpaMuiia SHEPTUNY,
«O0pazoBanue 6osiotay, «IlepBuunas cykieccus», «BoccTaHoBIeHHE Jieca MOCTe
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemIeCTB U MOTOK
SHEPruu B arpoueHose», «[Ipumeps! ypoosKocucTem».

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanne ypO03IKOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreorneHo3 (B ayoOpaBy, Oepe3HsK,
CJIIBHUK, Ha CYXOJIOJIbHBIA UM IOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKYpcusi «IJKCKypCUsSl B arpo’KOCHUCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmierianerapHasi o0ojiouka 3eMJM, TZI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa >kM3Hb. Pa3BuTHeE mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. Ob6aactu 6mocdepsr u e€ coctas. XKupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ri100abHOM 3KOCcUCTEMBI. J{MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE HUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD siBIIeHUM
B Ouocdepe.

3oHaneHOCTh Ouocheprl. I[lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeH, CABaHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BHICOKOTOpbs. Kiumar, pacTUTENIbHbIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CHUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAA 1
ounochepHbIx QyHKIUH.

JdeMoHcTpauuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmupr u cxemsl: «I'eocdepst 3emun», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KucCIOpoja B MPUPOIEH,
«KpyroBopoT Boawl B mpupoje», «OCHOBHBIE OMOMBI Ccyminy, «KnmmaTndeckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii gec», «LIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kawuas cpeaa

DKOJIOTMUECKHE KPU3UChl M MX MpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aylIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBIL.
Kpacaeie kHuru. Oco0o oxpansemble Tmpupoanbie Tepputopun (OOIIT).
Borannueckue casbl U 300J0THYECKHE ITAPKH.

OCHOBHbBIE TPUHIMUIIBI YCTOMYMBOTO Pa3BUTUS YEJIIOBEUECTBA U IPUPO/IBI.
PanponanbHoe  MPUPOAONONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOmME 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3zBuTne METONOB MOHHUTOPUHIAa PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u ouopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugarowjue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U Kkocucmem. (OCHOBbI



KOpeadurumayuu IKocucmem U Ccnocob6o8 6Oopvdvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbIX d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcQepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEIH yIpaBIsIEMOTO MUPAY.
O6opynoBanue: ¢doTorpapuu OXpaHIEMBIX PACTCHHM W KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOydJarouMucs MporpamMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
IPAXKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Momusayuu K OOy4EHUIO  OHOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauuue NPABOCO3IHAHUS  SKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HECHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTHH JTOCTUTAIOTCS
B EJMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCAM CAaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULMUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IPABOIOPAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOUIEHUS K KYJbTYpHOMY HAcClEeIUI0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn ®epepauuu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXCcsl pyKOBOICTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alMi OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD TPAKIAHCKON IMO3HUIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIbBHOCTH NPH CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsTh COOCTBEHHYIO TIO3UIMI0O 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJCH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENbLCKUX 3aJa4y, YBaXKHUTEIBHOIO
OTHOIICHHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYKJICHHUH CIOPHBIX BOIPOCOB
OMOJIOTHUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponuuon, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MIPOIIUIOE M HACTOSIEE MHOTOHAIMOHAJIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILICHHUE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHHUE H
pa3BUTHE OHMOJOTUU, MOHUMAHUSA 3HAYEHHS OHOJOTMU B TMO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAalMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETo;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUM C
TpaguuusaMu Haponos Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAHHUE IMOIMOHAIBHOTO BO3ACHCTBHS )KMBOM IIPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 0/1aroNoyYus:

NOHMMaHHE U pealu3alus 3740pOBOro M 0Oe3omacHoro odpasza JKU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHWJI U HOPM,
cOAaHCUPOBAHHBIM PEXKUM 3aHATUH U OTHbIXa, peryisipHas ¢uznyeckKas
aAKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
CcOOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

IIOHUMAaHUE LEHHOCTHM NPAaBWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YIMOTPEOICHUS
aJIKOTr0JIs, HAPKOTUKOB, KYpEHHUS1);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITENILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEPEC K pa3IinyHbIM cpepaM MpodhecCHOHATIBHON AESTEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasn30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TFOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIUTAHMA

IKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyILIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJBTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUN IS
OKPYXaroUen Cpebl;

OCO3HaHHE TJ00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pELICHMS;

CIIOCOOHOCTh MCIOJIB30BaTh IpPHOOpETaeMble NpU HU3YYEHHM OHOJIOIHH
3HaHWA M YMEHHUS IPU PEIIEHUH MpoOJIeM, CBA3aHHBIX C PalUOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIIpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);

aKTUBHOE HENPHUIATHE JEHUCTBUM, NPUHOCAIIUX Bpel  OKPYKAIOLICH
IPUPOJIHON cpefie, YMEHHE NPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMUYECKHE
NOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOIO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTIO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpodsieM
COXPAaHEHUS IIPUPOIHOTO PABHOBECHSI;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHnss HOBOTO YPOBHSI pPa3BUTHS MEIULMHBI, CO3JAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBI  pa3BUTHUSA
YeJIOBEYECTBAa, MOMCKA MyTeH BBIXOJAa U3 III00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  Mmepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAaHUH B LEIAX
MOBBIIICHHUST OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4EHUH OMOJIOTUY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IMOJy4YaeMmble 3HAHWMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHBIEC 3aKIIOUYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO TIOJy4YEeHHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS Ui
pelieHust npo6JieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAaHME LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM00Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUN IO OHOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yibTaThl OCBOEHUsI yueOHOoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOy4YaIOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE MOHATUSA, OTPa’KaIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCINU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHHUE, MpPOliecc,
cucTeMa, HayudHbIM (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaOJoJIeHHe,  M3MEpPEHUe,  OKCIHEPUMEHT U JIpyrue);
YHUBEpPCAIbHBIC Yy4eOHBbIC JCUCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHOW MPAKTHKE.

B pesynapraTre wW3ydeHumss OWOJOTMM HA YPOBHE CpEAHETO OOIIero
obpazoBanusi y oOyyaromierocs OyayT chOpMHUpPOBaHbl  IO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIE YUEeOHbIC
NEUCTBUS, PEryJIsSTUBHbIE YyHHUBEpCAJbHbIC Y4eOHbIE JCHCTBUS, COBMECTHas
NESATEeTLHOCTD.

MeramnpeaMeTHbIC PE3YIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJbHbIMH y4eOHBIMU NMO3HABATEJIbLHbIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUAMH );

ONpEeNeNATh LeJNU JIeATeIbHOCTH, 3a/iaBasi IMapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAaKTOB U SBICHUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUs (MHIYKTUBHBIC, JI€TyKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MO/ICIIbHBIE cpencTtBa IS TPEICTaBIICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M BBINOJHATH PabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHOU JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY IMIOMCKY METOJIOB PEIIECHUS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pa3iHyHble BUABl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOPa30BaHUIO M TNPHUMEHEHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MIPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBuUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pPELIeHHs, HAaXOAWTb ApTyMEHThI JJIS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE€ PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEPEeHOCca CPEACTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAHWS B IMO3HABATEJIBHYI0 M IPAKTHUYECKYIO 00JIacTH
KHU3HENIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC MU, NpeiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ naopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIC METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CXeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu pabdoTe ¢
OMONOrMYecKoM HHPOpMALME: MPUMEHATh XUMHYECKUEe, (QU3nYecKue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH()OpMmaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) o61enme:

OCYIIECTBISITh KOMMYHHUKAITUHU BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOECHCTBUS NPU PEIICHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTUBA;



IIPUHAMAThb LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJIEH C TO3MLHUHA HOBW3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJafeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
po0semMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKM3HECHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO  COCTaBJSATh IUIAH pEIIeHUs MpoOJeMbl ¢ y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHUI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKON HPYIULUU B
pa3HbBIX O0JaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BJa/JeTh  HABBIKAMU  [IO3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLIEHMBAaTh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3€ pPe3yJbTaToB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKA.

INNPEJIAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHUS YYEeOHOrOo mpeaMmera
«buonorusiy Ha yrayOaEHHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOOecleueHUe
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosormd. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMU HAayYHbIE 3HAHMS, YMEHHS U CLIOCOOBI IEUCTBHM 1O
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUM W WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIEHBI IO
rojiaM U3y4eHUsl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
KJaacce OIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB  MPUPOJBI M  pEIIEHUH MpoldJeM  palMOHAIBHOIO
PUPOOTIOIB30BAHUS, O BKJIQ/I€ POCCUICKUX W 3apYyOC)KHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraIe OUOJOTMYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(xnerounas teopus T. lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U NPOUCXOXKIEHUS  KYJIbTYPHBIX  pAcTE€HUM),  3aKOHbI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Mengens, TOMOJIOTUYECKHX PSAIOB B
HAaCJIEICTBEHHOU U3MEHUYMBOCTH H. n. Basuiona), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCAaHUE, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuil, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHHI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, YMOpHOreHesa, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTeHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TalaMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpesibl OOUTaHUS;

YMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemarbh OMOJOTHYECKUE 3a4a4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIC
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU MPOIIECCaMU U SABICHUSIMH, J€aTh
BBIBO/JIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHEe pPadOThI, COOII0IAThH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yJbTaThl U AENIaTh BBIBOJBL;

YMEHHE y4acTBOBaTh B Yy4e€OHO-HCCIIEIOBATENbCKOW paboTe Mo OHOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHBbIE  pe3yjbTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHMBATh AITHUYECKHE AacCIEeKThl COBPEMEHHBIX HCCIECJIOBAaHUN B
obOmactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHHUE, HAIPABJICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpTraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayied mpodeccrnoHalbHOMI
NEATETLHOCTH B O0JACTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEIBCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJIATh MMO3HABATEIbHBIN
MHTEpEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTRYIOIIEH Ipodeccuu u
IPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHMs B OpPraHM3alUsiX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTe€ U pPOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npobjieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOIO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHUE BJIAJICTh CUCTEMOW OMOJIOTMYECKNX 3HAHWMA, KOTOpas BKIIOYACT
ompezeNieHusT W TMOHHUMAaHME CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (BHWJ, 3KOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), npaBuna (mMunumyma HO. JluOuxa,
HKOJIOTMYECKON THUpaMubl IHEPTruM), rumnore3bl (rumoreza «vupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIIEPUMEHT), CIOocoO0aMy BBISBICHUS U
OIICHKM aHTPOTIOI€HHBIX U3MEHEHHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TMPU3HAKU: BHJOB, OHOTCOIICHO30B,
IKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO otOopa, AJJIOTIaTPUUECKOTO U CUMIIATPUIECKOTO
BUJI000pa30BaHuUsl, BIAUSHUS ABMKYLIUX CUJI SBOJIOLUUA HA TeHOMOH/I MOMYJISIUH,
MPUCIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOMTaHusl, Yepel0BaHUsl HAMpaBIICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY NPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMHM CHJIAaMU aHTPOTIOT€He3a, KOMIIOHEHTAMHU PAa3IMYHbIX KOCHCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUsl, €JUHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPaHEHUs MHOrooOpasus BHUIOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UETIOBEYECCTRA,;

yMEHHUE peniaTh OMOJOTUYECKHUE 3a7]a4H, BBISIBISATh IPUUHMHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIEAYyEMbIMUA OMOJIOrMYECKUMU MIPOLIECCAMU U SIBICHUSIMU, J€JIaTh
BBIBOJIb M ITPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBITOJHATH JIA0OpATOpHBIC W MpaKTUYecKue paboThl, cOOII0IAThH
npaBuiia pu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpencrBamu, GopMyaupys Iejlb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJIYYEHHbBIE
PE3YNBTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBAaTh B Yy4eOHO-HCCIIEIOBATEILCKONW PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

YMEHUE OIEHUBATh TUNOTE3bI M TEOPHH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
rJ100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccruoHanbHOU
NESATEIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO3SAWCTBa, MHUIIEBON
MPOMBITIUICHHOCTH, YTIYyOJIATh TO3HABATEIbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOUIEH  mpodeccud U IPOJOJBKEHHUE
OMOJIOTUYECKOT0 00pa30BaHUs B OpPraHU3ALUsAX CPEAHEro MpodecCHOHANIBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3/iejioB U TeM
NporpamMmbl

KoanuyecTBO 4acos

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

buonorus xak Hayka

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

’KuBble cucTEeMBI U X HU3YUCHUC

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

Buosnorus xinetkn

0.5

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

Xumuaeckas opraHu3anus KJICTKH

10

P3LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

Crpoenne U GyHKIUHU KIETKU

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

OOMeH BeleCcTB U NPEeBpalleHHE YHEPTUU B
KIIETKE

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

HacnencrBennas nungopmanus u
peanusanus €€ B KIETKE

0.5

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)




JKU3HEeHHEBIN UK KIETKHA

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

Crtpoenue u GyHKIMH OpraHU3MOB

17

1.5

P3LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

10

Pa3mHOXkeHMe U pa3BUTHE OPTaHU3MOB

1.5

P3LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

11

I'emernka — HayKa 0 HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTU OPraHN3MOB

0.5

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

12

3aKOHOMepHOCTI/I HaCICACTBCHHOCTHU

10

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

13

3aKOHOMEPHOCTU U3MEHYUBOCTH

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

14

I'eneTuka uenoBeka

0.5

P33 Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

15

Cenexkuusi OpraHu3MOB

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

16

BroTeXHOIOrHS ¥ CHHTETHYECKasT OMOJIOTHS

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)




P3 LW Buonorus - Poccuiickas

17 PesepBHOE Bpems 1 OIEKTPOHHAS IIKOJIA
(resh.edu.ru)
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NporpamMmbIl

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoTshI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apoxAeHUE U Pa3BUTHUE IBOTIOLUOHHBIX
MPEJICTABICHUIA B OMOJIOTHH

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

MukposBontonus U €€ pe3yJbTaThl

14

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

MakposBontonus U €€ pe3ysbTaThl

P3 LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

[TpoucxoxaeHue U pa3BUTHUE KU3HH HA
3emie

15

1.5

P3 LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

[TpoucxosxaeHNE YeIoBeKa — aHTPOITOTEHE3

10

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

DKOJIOTUsl — HayKa O B3aUMOOTHOILEHUSX
OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM
C OKpY>Karoleu cpenou

0.5

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

Opranusmsl 1 cpeia OOUTaHUs

1.5

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)




8 DKOJIOTHS BUJIOB U MOIMYJISIIHI

0.5

P3 LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

DKOJIOTUS COOOIIECTB. DKOJIOTHUECKHE
CHCTEMBI

12

0.5

P3LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

10 buocdepa — rmobansHas s3xocucTemMa

P3LW Buonorus - Poccuiickas

DJCKTPOHHAA IMKOJIa

(resh.edu.ru)

11 UYenoBek U OKpyKaroas cpeia

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

12 PesepBHOE Bpemst

P3LW Buonorus - Poccuiickas

DIEKTPOHHAS IIIKOJIA
(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuueckue
cero
n/n B H3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoTsbI
pecypcsl
P3LU Buosnorus -
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1 Poccutiickas 51eKTpoHHas
4acTh COBPEMEHHOT0 00IIIecTBa mkona (resh.edu.ru)
P3LU Buonorust -
2 JKviBbIe cCTeMBI U UX CBOWCTBA 1 Poceniickas sneKTponHas
nikona (resh.edu.ru)
P3LU Buonorust -
3 YpoBHEBast OpraHu3anys KUBBIX CUCTEM 1 Poceutiickas snexTponnas
nikona (resh.edu.ru)
P3LU Buonorust -
4 HcTopust OTKPBITHS U U3YYEHUS KIIETKHU. | PocCHiicKast HeKTPOHHAS
Knerounas teopus uikona (resh.edu.ru)
Metoabl MOJIEKYJIIPHON U KJIETOYHON P3LL Buomnorus -
ouosorun. [Ipaktuueckas pabora Poccutickas sneKTponHas
o mkouia (resh.edu.ru
5 «M3yueHne MeToA0B KJIETOUHOM Onoorun | 0.5 : :
(xpomatorpadwus, snexTpodopes, )
nuddepeHnranIbHOe IEHTPUGYTUpOBaHUE,
[TLIP)»
P3LU Buosnorus -
6 XUMHUYECKUH COCTaB KICTKH 1 Poceuiickas snexTponnas
mkoua (resh.edu.ru)




MI/IHepaJ'II)HBIe BC€IIECTBA KJIICTKH, UX

P3LW Buonorus -

Pocculickas 3aeKTpOHHAs

7
Ouosornueckas poib mrkona (resh.edu.ru)
Oprannydeckue BEnecTBa KISTKH — OCNKH. P3LL Buonorus -
JlaGopaTopnas pabora «OOHapyKeHHE Poccniickas snekTpoHHas

8 0.5 mikouia (resh.edu.ru)
0OEJIKOB C MOMOIIBI0 KAaUECTBEHHEIX
peaxuuii»

. POLU Buonorus -

9 CgoiicTBa, K1accupukaus u GyHKIIHI Poccriickast S1eKTPOHHAS

0O€eJIKOB mikosia (resh.edu.ru)
P3LL Buonorus -

10 OpraHuyecKkue BEeIecTBa KJIETKH — Poccriickast SIeKTPOHHAS

YTJICBObI mkona (resh.edu.ru)
P3LL Buosnorus -

1 OpraHuyecKkue BEeIecTBa KJIETKH — Poccriickast S1eKTPOHHAS
JIATIUJIBI mkoja (resh.edu.ru)
Hykneunossie kucnorsl. JIHK u PHK. P3LU Buosorms -
JTaGoparopnas pabora «HccenoBanue Pocculickas snexrponnas

12 0.5 mikouia (resh.edu.ru)
HYKJIEMHOBBIX KUCJIOT, BBIJIETICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

P3LL Buonorus -

13 CTpoeHHe n (byHKHI/H/I AT(D' ’prrl/le Poccwuiickas DJICKTPOHHAA

Hykneosuarpupocdarsr (HTD) mkonia (resh.edu.ru)
P3LL Buonorus -

14 CexsennpoBanue [JHK. Merozst Poccuiickas SIEKTpOHHas

TCHOMMKH, TPAHCKPUIITOMUKH, IIPOTCOMUKH mkona (resh.edu.ru)
. P3LLU Buonorus -
15 Metoap! CTpyKTypHOH OHOJIOTHI L

Poccuiickas DJICKTPOHHAA




mkoja (resh.edu.ru)

P3LW Buonorus -

16 Tuns! knetok. [Ipokapuornueckas KieTka Poceuiickas snekTponHas
mikoua (resh.edu.ru)
CtpoeHue dyKapuoOTHUYECKOM KIETKH. P3LU Buonorus -
17 [TpakTudeckas padora «3yueHue cBOKWCTB 0.5 Poceniickas sneKTponHas
. mikoua (resh.edu.ru)
KJICTOYHOM MeMOpaHbI»
P3LU Buonorust -
18 IToBepxXHOCTHBIN ammapar KIETKH Poccuiickas snekTpontas
mikoua (resh.edu.ru)
OnHOMEeMOpaHHbIE OPraHOUbI KIETKH. P3LL Bronorus -
[IpakTuyeckas padora «M3yuenue Poccniickas onexrponnas
19 0.5 uikonia (resh.edu.ru)
JIBYDKEHUS [IUTOIIA3MBbl B PACTHTEIBHBIX
KJIETKax»
IToyaBTOHOMHBIE OpraHOU B! KIIETKHU: P3LL Buosnorus -
MHUTOXOH/IPHH, TUIACTH L. JJabopaTopHast Poccuiickas snekrponHas
20 0.5 uikonia (resh.edu.ru)
paborta «VccnenoBaHue mia3MoIn3a u
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKaX)
P3LU Buonorus -
21 HememOpanHbIe OpraHoOUIbI KJIETKH Poccuiickas snekTponHas
mikoua (resh.edu.ru)
P3LU Buonorust -
22 CTpOCHI/Ie u (byHKHI/H/I Hﬂpa Poccuiickas DJICKTPOHHAA
mikoua (resh.edu.ru)
CpaBHUTENbHAS XapAKTEPUCTUKA KIIETOK P Buonorus -
23 sykapuoT. JlaboparopHas padbora 0.5 Poccniickas H1eKTpOHHAA

«M3yueHune cTpoeHUs KIIETOK Pa3InyHbIX

mkoua (resh.edu.ru)




OpPraHU3MOBY

AcCCUMWIAINS U TUCCUMIIISINS — JBE
CTOpOHBI MeTaboau3Ma. Turmbsl ooOMeHa
BeriecTB. JlaboparopHas paboTa

P3LWW Buonorus -

Poccuiickast aeKTpOHHAs
mkoua (resh.edu.ru)

24
«M3yueHne KaTaIuTUIECKON aKTHBHOCTH
(hepMeHTOB (Ha IpUMEpPe aMUIIa3bl WITH
KaTasas3bl)»
DepMEHTAaTUBHBIN XapaKTep PeakLui PO Buomnorus -
KJIETOYHOro MeTaboau3mMa. JlaboparopHast Poccuiickas d1eKTpoHHast
mikodna (resh.edu.ru
25 pabota «M3ydyeHue pepMEeHTaTUBHOTO 0.5 ( )
pacIIeryIeHus IIEPOKCUIa BOJAOPOA B
PACTUTENBHBIX W )KUBOTHBIX KIIETKAX)
P3LL Buonorus -
26 Benku-akTuBaTOpHl U OENKU-UHTHOUTOPHI Poccuiickas suekTponHas
nikona (resh.edu.ru)
P3LLU Buonorust -
27 ABTOTPO(DHBIN THIT 0OMEHA BEIIECTB Poccniickas H1eKTpOHHAA
nikodna (resh.edu.ru)
P3LLU Buonorust -
28 doTocHHTE3 Poccuiickast anekTpoHHas
mkoua (resh.edu.ru)
XemocwuHTe3. JJaboparopHas padbota P3LL Buonorus -
29 «CpaBHeH#He TIPoIieccoB POTOCHHTE3A U 0.5 Poccniickas d1eKTpOHHAA
mkoua (resh.edu.ru)
XEMOCHHTE3a)
AHa’poOHBIC OPraHU3MBbL. Bubl OposkeHusl. P3LU Buonorus -
30 JlaboparopHas pabota «CpaBHEHHE Poccniickas H1eKTpOHHas
mkoua (resh.edu.ru)
NPOIIECCOB OPOXKEHUS H JBIXAHUS)
31 AspoOHBIE OpraHU3MbI. DTaIlbl P3LU Buosorms -




9HEPreTUYecKoro ooMeHa

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

OHeprust MeMOpPaHHOTO TPaIUEHTA

P3LW Buonorus -

32 npoTtoHoB. Cunte3 ATD: pabora Poccniickas H1eKTpOHHas
. nikona (resh.edu.ru)
npoToHHON AT®-cuHTa3bI
P3LU Buonorust -
33 Peakiiuu MaTpuyHOTO CHHTE3a Poccniickas snekrTpoHHas
nikona (resh.edu.ru)
P3LU Buonorust -
34 Tpauckpurius — MaTpuuHbIi cuaTe3 PHK Poccniickas d1eKTpOHHas
mkoua (resh.edu.ru)
P3LU Buosnorus -
35 TpaHCISLHS U 8 TAIIbI Poccuiickast anekTpoHHas
mkoua (resh.edu.ru)
P3LU Buosnorus -
36 KoaupoBanue amunokuciot. Poib Poceuiickas S1eKTPOHHAs
pubocom B OmocuHTe3e Oenka mkona (resh.edu.ru)
P3LU Buosnorus -
37 Opranuzanys reHoMa y mpoKapuoT u Poccuiickas SIeKTpoHHAS
9YKapuoT mkona (resh.edu.ru)
P3LU Buosnorus -
18 MounekymsipHbIe MEXaHU3MBI SKCIIPECCUHI Poccuiickas SIeKTpOHHAS
T'CHOB y DyKapHuoT mkona (resh.edu.ru)
Bupycsl — BHeksIeTOUHBIE (OPMBI )KU3HU U P3LU Buonorus -
39 oOsuraTHele apa3uTel. [IpakTrueckas 0.5 Poccuiickas sneKTponHas
nikodna (resh.edu.ru)
pabota «Co3iaHue MoJIeIu BUpYyca»
40 BupycHbie 3a001eBaHuS YeI0BEKa, P3LU Buonorns -




JKUBOTHBIX, PACTCHUH

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

P3LW Buonorus -

41 HanorexHomM0rHH B OMOJIOTUH U MEIULINHE Poccutickas snexrponHas
mkoa (resh.edu.ru)
P3LW Buonorus -
42 JKU3HEHHBINA UK KIETKA Poccutickas sneKTponHas
mkoia (resh.edu.ru)
P3LW Buonorus -
43 ManI/I‘IHHﬁ CHHTE3 IIHK Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)
Xpomocomel. JTabopatopHas padoTa P3LU Buonorus -
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 POCC““(CKE‘;‘I 326”")0“2"‘
IIKOJIa (resn.edu.ru
MHUKpOTpenapaTax»
P3LL Buonorus -
45 I[eneHHe KJIeTKH — MHTO3 Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)
Tunsl knetok. KapruoknHe3 U HTUTOKUHES. P3LU Buonorus -
JlabopaTtopHnas pabora «Habmronenue Pocculickas sneKTpoHHas
46 0.5 mkoja (resh.edu.ru)
MHUTO32 B KJIETKaX KOHUYMKA KOpPEIlKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
P3LL Buonorus -
47 Perynsiuus ’KU3HEHHOTO IIMKJIA KJIETOK Poccniickas snekrponnas
mkoja (resh.edu.ru)
P3LL Buonorus -
48 OpranusMm Kaxk euHOE LIEJ0e Poccmtickad sneKTpoRHAT

mkona (resh.edu.ru)




Txanu pacrenuii. JlabopatopHas pabora

P3LW Buonorus -

Pocculickas 3aeKTpOHHAs

49 . . 0.5
«M3yueHne TKaHel pacTEeHUI» mkona (resh.edu.ru)
TkaHU KXUBOTHBIX U YEIIOBEKA. PO Buonorus -
50 JlaboparopHas pabora «/3yucHue TKaHEH 0.5 Pocculickas anexTpoHHas
o mkoja (resh.edu.ru)
KHUBOTHBIX»
Opransl. Cucremsl opranos. JlJaboparopHast P3LU Buonorus -
51 pabota «3y4yeHne OpraHoB I[BETKOBOTO 0.5 Pocculickas anexTpoHHas
mkoja (resh.edu.ru)
pacTeHus
P3LWW Buonorus -
52 Onopa TeJa OpraHH3MOB Poccuiickas 3/eKTpoHHas
mkoja (resh.edu.ru)
P3LW Buonorus -
53 JIBIIKEHHE OPraHU3MOB Poccuiickas 3/eKTpoHHas
mkouia (resh.edu.ru)
P3LWW Buonorus -
54 IuTanue OpraHu3MoB Poccuiickas 3/eKTpoHHas
mkoia (resh.edu.ru)
P3LW Buonorus -
55 HI/ITaHI/Ie IIO3BOHOYHLBIX JKUBOTHBIX. Poccuiickast IEKTPOHHAS
[InmeBapuTenpHas cuCTEMa YEIOBEKa wkona (resh.edu.ru)
P33 Buonorus -
56 ﬂblxaHI/Ie OpraHHU3MOB Pocculickas daeKTpOHHAs
mkouia (resh.edu.ru)
P3LW Buonorus -
57 ,HBIX&HI/IC IIO3BOHOYHBIX JKUBOTHBIX U Poccuiickast 50eKTpOHHAs

YCIO0BCKa

mkoja (resh.edu.ru)




58

TpaHCOpPT BENIECTB Y OPraHU3MOB

P3LW Buonorus -
Pocculickas 3aeKTpOHHAs
mkoja (resh.edu.ru)

59

KpOBeHOCHaﬂ CUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

P3LWW Buonorus -
Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)

60

Brinenenue y opranu3zMoB

P3LWW Buonorus -
Pocculickas 3aeKTpOHHAs
mkoja (resh.edu.ru)

61

3amuTa y OpraHu3MoB

P3LWW Buonorus -

Poccuiickast 2eKTpOHHAS
mkoja (resh.edu.ru)

62

HNMMmyHHas cuctema 4enoBeka

P3LW Buonorus -

Poccuiickast 2IeKTpOHHAS
mkouia (resh.edu.ru)

63

Paznpaxxumocts u perymsnus y
OpraHu3MOB

P3LWW Buonorus -

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

64

I'ymopanbHas peryssnus 1 3HAOKpUHHAS
CUCTEMAa )KUBOTHBIX U YEJIOBEKA

P3LW Buonorus -

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

65

@DopMbl pa3MHOKEHHUS OPTaHU3MOB

P33 Buonorus -

Pocculickas daeKTpOHHAs
mkouia (resh.edu.ru)

66

[TonoBoe pa3zmMHOXEHUE

P3LW Buonorus -
Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)




P3LW Buonorus -

Pocculickas 3aeKTpOHHAs

67 Meiio3
mikoJna (resh.edu.ru)
l'ameTorenes. OOpazoBaHHUE U pa3BUTHE P3LU Buomorms -
TIOJIOBBIX KJIeTOK. JIaGopaTopHas pabora Poccutickas sneKkTponHas

68 0.5 mikoJna (resh.edu.ru)
«M3y4yeHne cTpoeHMs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

P3LW Buonorus -

69 NupuBumyanbHOE pa3BUTHE OPTaHU3MOB — Poccriickas MeKTPOHHAs

OHTOI'€HE3 mikoJna (resh.edu.ru)
P3LU Buosnorus -

70 3akiaika OpraHoOB M TKaHEH W3 Poccriickas MeKTPOHHAs
3apOJBIIICBBIX JINCTKOB mkona (resh.edu.ru)
Poct u pa3Butre xuBOTHBIX. JlabopaTopHas P3LU Buonorus -

71 pabota «BrIsBICHHE IPU3HAKOB CXO/ICTBA 0.5 POCC““(CKE‘E 326“")0“2"‘

o 1IKOJa (resn.edu.ru
3apOJIBIIICH TTO3BOHOUHBIX JKUBOTHBIX)
Pa3mHOXeHUE B pa3BUTHE PACTCHUI. P3LU Buonorus -
72 JlaboparopHas padota «CTpoeHHE OPraHOB 0.5 Poceniickas sneKTponHas
o mkouia (resh.edu.ru)
Pa3MHOXCHHUS BBICIIMX PACTCHUIY
P3LU Buosnorus -

7 HcTopust cTaHOBJICHUS ¥ Pa3BUTHSI Poceniickas eKTpoHHAs
TCHCTUKM KaK HayKH mkona (resh.edu.ru)
OCHOBHBIC TIOHATHUS U CUMBOJIBI TCHETHKH. P3LU Burosorus -

74 JlaboparopHas pabota «JIpo3oduia kak 0.5 Wﬂ‘mﬂ

o IKoJa (résn.edu.ru
00BEKT FeHETUYCCKUX HCCIICIOBAHUIT

75 3aKOHOMEPHOCTH HACIEAOBaHUS 0.5 P3LU Buonorus -

NpU3HAKOB. MOHOTUOpUIHOE

Poccuiickas DJICKTPOHHAA




ckpemuBanue. [IpakTuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpentuBanus y apo3oduibr”

mkoja (resh.edu.ru)

]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO

P3LW Buonorus -

76 Poccuiickas aneKTpoHHAs

CKpCIBaHUA mikona (resh.edu.ru)
POLU Buonorus -

77 Ananusupyroiiee ckpemppanue. Hemonnoe Poceniickas S1eKTPOHHAs
JOMHWHHUPOBAHHUC mkona (resh.edu.ru)
JlurubpuHoe CKperuBaHue. P3LL bronorus -
IMpakTnueckas pabora «M3yuenue Poccutickas sneKkTponHas

78 0.5 mikosia (resh.edu.ru)
PE3yJIbTaTOB TUTHOPUIHOTO CKPEIIIMBAHHS
y 1p030(hHITBI

POLL Buonorwus -
79 [{uToornyeckrue OCHOBBI TUTHOPHIHOTO Poccriickas MeKTPOHHAs
CKpCIBaHUA mkona (resh.edu.ru)
POLU Buonorus -
80 CueruieHHOE HaceI0BaHKUE TIPU3HAKOB Poccniickad snekTpoHHas
mikouia (resh.edu.ru)
P3LWW Buonorus -
81 XpoMOCOMHast TEOpHSI HACIIEACTBEHHOCTH Poccniickas H1eKTpOHHas
mikouia (resh.edu.ru)
P Buonorus -
82 [eHEeTHKA TIOA Poccuiickas 3/1eKTpoHHas
mikouia (resh.edu.ru)
P3LWW Buonorus -
83 I'enoTHn Kak LeaocTHas cUcTeMa =

Poccuiickas DJICKTPOHHAA




mkoja (resh.edu.ru)

I'eneTnyeckuii KOHTPOJIb pa3BUTUS

P3LW Buonorus -

84 Poccuiickast s1eKTpoHHast

pacTeHul, )KUBOTHBIX U YEJIOBEKA mkona (resh.edu.ru)
P3LU Buosnorus -
25 M3MeHunBOCTh MpU3HAKOB. Buabl PoCCHICKAS 3ICKTDORHAS
U3MCHYHNBOCTHU mikona (resh.edu.ru)
P3LU Buonorust -
86 MonudukarmonHas "3MEHIHBOCTh Poccniickas JneKTpoHHas
nikona (resh.edu.ru)
BapuauvoHHbI psif U BaApUALIMOHHAS PO Buomnorus -
kpuBast. JlaboparopHast pabora Poccniickad snekTpoHHas
. mikodna (resh.edu.ru
g7 «HccnenoBanue 3aKOHOMEPHOCTEN 0.5 ¢ !
MOIM(PUKAITMOHHON U3MEHYUBOCTH. '
[TocTpoeHne BaprallMOHHOTO psifa 1
BApUAIMOHHOM KPUBOM»
P3LU Buonorust -

28 I'eHOoTHIIMUECKAsT N3MEHYUBOCTb. Poceuiickas S1eKTPOHHAs
KomOnHaTuBHAsI ”3AMECHYNBOCTD mkouia (resh.edu.ru)
MyTanuroHHas U3MEHYHBOCTD. P3LWW Buonorus -
IMpakTryeckas padora «MyTtanuu y Poccutickas sneKkTponHas

89 0.5 mkoua (resh.edu.ru)
Jpo30¢uIIBI (Ha TOTOBBIX
MHUKpOIIpenaparax )»

P3LU Buonorust -

90 3aKOHOMEPHOCTH MYTAl[MOHHOI'O MpoLecca. Poceuiickas S1eKTPOHHAs
ONUTreHEeTHKA B SIIMTeHOMHUKA mkoua (resh.edu.ru)

91 I'enernka uyenoseka. [IpakTuueckas pabora 0.5 P3LU Buonorns -




«CocTraBieHue U aHajIu3 POAOCIOBHON»

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

P3LW Buonorus -

92 MeTtoasl MEAUIIMHCKON N'€HETUKHU Poccniickad snekTpoHHas
mkoa (resh.edu.ru)
3HaueHne MeIUIIMHCKOI N'€HETUKHU B P3LU Broxormst -

93 NPEIOTBPALICHUN U JICYEHUU TeHETHIECKHUX POCC““(CKE‘; 326“")0“2"‘

o HIKOJIa (resn.edu.ru
3a00JIeBaHMIl UeJIOBEKA
OCHOBHBIE ITOHITHUS CEJIEKIIUH. POLL Buonorus -
o4 JTaGoparopHas pabora «H3ydeHne copToB 0.5 Poccutickas snekTponHas
o . mkona (resh.edu.ru
KYJIBTYPHBIX PACTCHHI W TIOPO]T JOMAITHHX ( )
JKUBOTHBIX»
MeTobI CeeKIIMOHHON paOOTHI. P3LU Buonorus -
95 JlaboparopHas pabota «/3ydeHre METO0B 0.5 POCC““(CKE‘E 326“")0“2"‘
o IIKOJIa (resn.edu.ru
CCJICKITH PACTCHHI»
JlocTHKEHUS CeNICKIIUNU PACTCHUH 1 P3LU Buonorus -
96 KUBOTHBIX. [IpakTHueckas pabora POCC““(CKE‘E 326“")0“2"‘
o IIKOJIa (resn.edu.ru
«[IpuBHBKa pacTCHHI»
P3LWW Buonorus -

97 CoxpaHeHue, H3yYCHHE U NCII0JIb30BAHUE Poccriickas MeKTPOHHAs
TCHECTUYCCKHUX PECYPCOB mkona (resh.edu.ru)
broTexHOJIOTHS KaK HayKa U OTpaciib P3LU Buonorus -

98 npou3BojicTBa. [IpakTnyeckas padora 0.5 Wﬂ‘mﬂ

IIKOJIa (resn.edu.ru
«M3yueHne 00beKTOB OMOTEXHOIOT U
P3LWW Buonorus -
99 OCHOBHbBIC HANPaBJICHUS] CHHTETHYECKOU Poceniickas eKTpoHHas

OHnoJIOruun

mkona (resh.edu.ru)




P3LW Buonorus -

Pocculickas 3aeKTpOHHAs

100 XpOMOCOMHAs M TeHHAsA UHKEHEPUS 1
mkouia (resh.edu.ru)
P3LL Buonorus -
101 MenuuuHckre GMOTEXHOJIOTUA 1 Poccniickas snekTpoHHas
mkouia (resh.edu.ru)
. P3LL Buosorus -
102 PesepsHnbiit ypok. [ToBTopenue, | Poceuiickas S1eKTPOHHAs
0000111eHNEe, CUCTEMATH3alis 3HAHUHI wkouna (resh.edu.ru)
OBHIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bceero u3yuyeHuss oOpa3oBaTelbHbIE
padoThI padoTsI
pecypcsbl
P3LU Buosnorus -
1 OpomoronHast teopust U. JlapBuna 1 Poccrickad JlICKTPOHHAA

mkoua (resh.edu.ru)
P3LU Buosnorus -

) JBHKyLUe CUIIbI DBOJIIOLMK BUIOB 110 Y. 1 Pocciickas MIeKTPOHHAs
HapBuny uikosa (resh.edu.ru)

. P3LU Buonorust -

3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN ) Poccuiickas JIeKTpoHHas

¥ UCKYCCTBEHHBIN 0TOOD wkosa (resh.edu.ru)
P3LU Buonorust -

4 DopMHUPOBAHUE CUHTETUYECKOU TEOPUH ) Poccuiickas JIEKTpOHHas

DBOJIIOIUU mkoja (resh.edu.ru)
P3LU Buonorust -

5 OTanbl 53BOIIOLUOHHOTO IIPOLECcCa: 1 PoccHiickas HIeKTPOHHAS

MUKPO3BOIIOIUS U MAKPOIBOJIOLIUS mikona (resh.edu.ru)
P3LU Buonorust -

6 [onmynsius — snemMeHTapHasi eIMHULA | Poccriickast S1eKTPOHHAS
DBOJIIOIUA mkoja (resh.edu.ru)
3aKOH I'eHETHYECKOTO paBHOBecHs JIK. PSLU buosorns -

7 Xapnu, B. Baitn6epra. JlaboparopHas 1 0.5 POCC““(CKE‘E 326“")0“2"‘

1IKOJa (resn.edu.ru
pabota «BplisiBIeHE U3MEHUUBOCTH Y




0oco0ell 0JIHOrO BUA»

P3LWW Buonorus -

8 DneMeHTapHbIe (GaKTOPHI 3BOIIOLNUN Poceuiickas snekTponHas
nikona (resh.edu.ru)
P3LLU Buonorust -
9 3(1)(beKT OCHOBATCIIA. a(b(beKT Poccuiickast DJICKTPOHHAA
OYTBUIOYHOTO TOPJIBIIIKA wkosia (resh.edu.ru)
. P3LU Buonorust -
10 Murpanuu. M3omsmuu nomynsanuin: PocCHiicKkast HeKTPOHHAS
reorpaduyeckasi, OnoJIorudecKas uikona (resh.edu.ru)
. . P3LLU Buonorust -
1 EctecTBeHHbII 0TOOP — HaINpaBIISIONIHIA Poccriickas MeKTPOHHAs
(bakTop IBOJIIOITUU uikona (resh.edu.ru)
P3LWW Buonorus -
12 TlonoRroii 0T60p Poccuiickast anekTpoHHas
mkouia (resh.edu.ru)
[Ipucnoco06aeHHOCTh OPraHU3MOB Kak P3LU Buosorus -
pegy_]-[LTaT MI/IKp03BO.THOHI/II/I. Poccuiickas DJICKTPOHHAas
mkouia (resh.edu.ru
13 JlaGopaTtopHnas pabora «3yueHue 0.5 L !
apoMopdh030B U UINO0ATANITAINNA Y
pacTEHUN U KUBOTHBIX»
[Tpumeps! npucnocobeHNnH y OpraHNu3MOB: P3LU Buonorus -
MopdostoruuecKue, GU3HOIOTHUECKHE, Poccniickas onexrponnas
mkouia (resh.edu.ru
14 OMOXMMHYECKHE, TOBEIEHYECKHE. 0.5 : :
JlaGopaTtopHas pabora «IIpucnocobneHus )
OpPraHU3MOB M UX OTHOCHUTEbHAS
EJIeCO00Pa3HOCTh)
15 Bugn, ero kputepuu u CTpykTypa. 0.5 P3LU Buonorus -




JlaboparopHas pabota «CpaBHEHUE BHIOB
110 MOP(}OJIOTHYECKOMY KPUTEPHIO»

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

P3LW Buonorus -

16 CprKTypa BH/IA Pocculickas 3aeKTpOHHAs
mkoa (resh.edu.ru)
P3LW Buonorus -
17 Bunoobpa3oBanue kak pe3yabTar PocCHiicKast HeKTPOHHAS
MUKPOIBOJIIOIIMH mikona (resh.edu.ru)
P3LW Buonorus -
18 CBsI3b MHKPOSBOJTIOLUHU H ATHIEMHOIOT U Poccniickad snekTpoHHas
mkoja (resh.edu.ru)
P3LWW Buonorus -

19 MakpoaBosmtonus. [laneontonornueckue Poceuiickas S1eKTPOHHAs

METOAbI U3YUCHHUS SBOJIIOLINN mkoja (resh.edu.ru)
P3LWW Buonorus -

20 buoreorpaduyeckne METOIbI U3yUEHUS Poceuiickas S1eKTPOHHAs
ABOJIIOIIUU mkoja (resh.edu.ru)
OMOPHOIOTHYECKHE U CPABHUTEIHHO- P3LU Buonorus -

21 MOP(OJIOTHUECKUE METO bl U3YUEHUS Poccuiickas suekTponHas

mkoja (resh.edu.ru)
3BOJIIOIUU
MonekyIapHO-r€EHETUYECKHUE, P3LU Buonorus -
22 OMOXUMHUYECKHE U MAaTEMAaTHUYECKUE Poccniickas JneKTpoHHas
mkouia (resh.edu.ru)
METO/Ibl U3YUYEHUS HBOJIIOLIUN
P Buonorus -

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH Poceniickas sneKTponHas

mkouia (resh.edu.ru)

24 AnanTtusHas paguanus. HepaBHoMepHOCTD P3LU Buonorns -




TCEMIIOB 3BOJIOIINN

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

HaquLIe THUIIOTE3bI MPOUCXOKACHU A

P3LW Buonorus -

25 Pocculickas 3aeKTpOHHAs
JKU3HH Ha 3eMIiie mxona (resh.edu.ru)
P3LW Buonorus -
26 JloHay4yHbI€ IPEICTABIICHUS O 3apOXKICHUH PocCHiicKast HeKTPOHHAS
KU3HU mkoja (resh.edu.ru)
. P3LW Buonorus -
27 OCHOBHBIE dTanbl HEOPTraHNYCCKOU Poccuiickast 50eKTpOHHAs
SBOJIIOIUA mkoja (resh.edu.ru)
P3LWW Buonorus -
28 I'uroTessl 3apOKACHHS KU3HH Poccniickad snekTpoHHas
mkoja (resh.edu.ru)
Hctopus 3emin 1 METOBI €€ N3YUEHUS. P3LU Buosorms -
JTaGoparopnas pabora «M3yuenue u Poccutickas sneKTponHas
29 0.5 mkoja (resh.edu.ru)
OIMMCAHUE UCKOITaCMBbIX OCTAaTKOB APEBHUX
OpPTaHU3MOBY
. P3LWW Buonorus -
30 HauannHblie Tans! OpraHu4eCKoOun Poccuiickast 50eKTpOHHAs
9BOJIIOIUA mkoja (resh.edu.ru)
P3LWW Buonorus -
31 DBOIIOLHS SYKAPHOT Poccuiickas 2eKTpOHHAs
mkoja (resh.edu.ru)
OCHOBHBIE ATAIbI YBOIIOLUU PO Buonorus -
32 pactutenbpHOro Mupa. [lpakTuyeckas 0.5 Poccuiickas suekTponHas

paborta «3ydeHne ocoOeHHOCTEH

mkona (resh.edu.ru)




CTPOEHUS PACTEHUI PA3HBIX OTAEIOBY

OCHOBHBIC 3TaITbI 3BOJJIFOIIMH )XKUBOTHOI'O

P3LWW Buonorus -

33 Poccuiickast s1eKTpoHHast
MHpa mkona (resh.edu.ru)
DBoonus KUBOTHBIX. [IpakTuuecKas P3LU Brosorus -

34 pabota «3yueHne 0coOeHHOCTEH 0.5 Poccrickad JlICKTPOHHAA

mikoia (resh.edu.ru)
CTPOCHUS IMO3BOHOYHBIX JKUBOTHBIX»
P3LU Buosorus -

35 Pa3BuTHe )xu3HM Ha 3eMIie 110 3paM U PoccHiickas HIeKTPOHHAS
nepuoaam mikona (resh.edu.ru)

P3LU Buosorus -

36 MaccoBsie BBIMUPAHUA — SKOJIOT'HMYCCKHUE Poccuiickas oIeKTpOHHAs

KpHU3UCHI IPOLIJIOTO mikona (resh.edu.ru)
. . P3LU Buosorust -

37 COBpeMeHHBII/I 9KOJOI'MYCCKHU KPU3HC, €TO Poccuiickas 5IeKTpOHHAs

0COOEHHOCTH mikoJa (resh.edu.ru)
P3LL Buosnorus -

18 CoBpeMeHHas cuCTeMa OPraHUYECKOTo Poccriickas MeKTPOHHAs

MIpOLIJIOTO mkona (resh.edu.ru)
P3LL Buonorus -

39 OCHOBHBIE CUCTEMATHYECKHE I'pYIIIIbI Poccuiickas 5IeKTpOHHAs

OpraHu3MoOB mkona (resh.edu.ru)
P3LL Buonorus -

40 AHTPOIIONIOTHST — HAyKa O YETOBCKE Poccrickad JIICKTPOHHAA

mikona (resh.edu.ru)

41 Pa3BuTue npeacraBieHuit o P3LU Buosorms -

IMPOUCXOKACHUHN YCTIOBCKA

Poccuiickas DJICKTPOHHAA




mkoja (resh.edu.ru)

MecTo desroBeka B cucteMe
opranudeckoro mupa. JlaboparopHas

P3LW Buonorus -

Poccuiickast 2eKTpOHHAs
mkoua (resh.edu.ru)

42 pabota «M3yueHne ocoOeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeTIOBEKa, CBI3aHHBIX C
MPSIMOXOKICHHEM)
P3LWW Buonorus -
43 JIBHOKYIIHE CUITBI aHTPOIIOTCHE3a Pocenickan aNeKTpORHad
mkoja (resh.edu.ru)
P3LWW Buonorus -
44 CootHorieHne 6M0JIOrHYECKUX U Poccuiickas JEKTpOHHas
COLIMANILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E mkona (resh.edu.ru)
P3LW Buonorus -
45 OCHOBHbIE CTaJMH aHTPOIIOTEHE3a Poccrickad JlICKTPOHHAA
mkoja (resh.edu.ru)
P3LW Buonorus -
46 [TaneoreHeTHKa U MAJIEOreHOMUKA Poceniickas oNeKTpoHHAT
mkoJja (resh.edu.ru)
P3LW Buonorus -
47 DBOJIIOIMS COBPEMEHHOTO Y€JI0OBEKA Poceniickas oNeKTpoHHAT
mkoja (resh.edu.ru)
Yenoseueckue packl. [Ipaktuueckas PSLU buosorms -
48 pabora «M3y4yeHune SKOJOrHIECKUX 0.5 POCC““(CKai 3?“")"“2"‘
o IIKOJIa (resn.edu.ru
aJanTanuil YeIoBeKay
P3LWW Buonorus -
49 MeXTUCIUTITHHAPHBIC METOIbI Poceuiickas S1eKTPOHHAs

AHTPOIIOJIOIUr

mkoja (resh.edu.ru)




P3LW Buonorus -

Pocculickas 3aeKTpOHHAs

50 3apoKJICHUE U Pa3BUTHE IKOJIOTUU
mkoua (resh.edu.ru)
Mertobl 5kos0run. JlaboparopHas padboTa P3LU Buonorus -

51 «M3yueHne METOI0B SKOJIOTHIESCKHIX 0.5 Poccniickas H1eKTpOHHAA
HCCIIeOBAHMID mkoua (resh.edu.ru)

57 3HauyeHNE YKOJIOTHUYSCKUX 3HAHUI 11 chfnmm oHHas
YeJIOBCKa mkoua (resh.edu.ru)

P3LU Buosorus -
53 Dkonoruyeckue HakTopsl Poccmtickad sneKTpoRHAT
mkoua (resh.edu.ru)
Abuotnyeckue paktopsl. CBET Kak P3OLU Buosorus -
sKoJornueckuii pakrop. JlabopaTopHas Poccuiickas snexrponnas
>4 pabota «BbISBIEHHE TIPUCTIOCOOTEHHIA 0.5 SO reshodu )
OpPTaHU3MOB K BIIHSIHHIO CBETa»
Abuotnueckue ¢aktopsl. Temneparypa P3LL Buosorus -
KaK AKOJOTHYECKUN (paKTop. Poccuiickas snekrponnas

55 JlaGoparopHas pabota «BrIsBIeHNE 0.5 e {reshcdu. g
MPUCTIOCOOJICHHI OPTaHNU3MOB K BIHSTHHIO
TEMIEPATYPhI»

AbuoTtndeckue hakTopbl. BiaxxHOCT Kak P3OLU Buoorus -

56 sKoJornueckuii pakrop. JlabopaTopHas 0.5 Poccuiickas snekrponnas
paboTa «AHaTOMHYECKHE 0COOEHHOCTH ' mkosa (resh.cdu.rw)
pacTeHHiA U3 Pa3HBIX MECT OOUTAHUS)

P3LU Buosnorus -
57 Cpetbl 0OMTaHHS OPraHU3MOB Poccplickas oneKTpoHHas

mkoja (resh.edu.ru)




P3LW Buonorus -

58 Buomorndeckue puTMbl Pocculickas anexTpoHHas
mkoja (resh.edu.ru)
P3LWW Buonorus -
59 XKuznenusie GOpMbI OpraHU3MOB Poccniickas H1eKTpOHHAA
mkoja (resh.edu.ru)
P3LWW Buonorus -
60 BroTHuecKe (1)aKTOpI>I Pocculickas 3aeKTpOHHAs
mkoja (resh.edu.ru)
3HayeHue OMOTUYECKUX B3aUMOIEICTBUM PO Buonorus -
61 JUTSL CYIIIECTBOBAHHSI OPIaHU3MOB B CpeJie Poccniickas JneKTpoHHas
mkoja (resh.edu.ru)
oOnTaHus
P3LW Buonorus -
6 DKOJIOTHYECKHE XapaKTCPUCTUKH Poceniickas eKTpoHHas
HOIYJIAIHN mkona (resh.edu.ru)
OcHOBHBIE TIOKA3aTENN TOMYJISIIHHN: PO Buonorus -
63 YHUCIIEHHOCTb, IJIOTHOCTh, BO3PAcTHAS U Poccmtickad sneKTpoRHAL
mkoia (resh.edu.ru)
MI0JIOBasi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN TOMYJISIIHN: P3LU Buonorus -
64 POXIaeMOCTh, IPUPOCT, TEMIT POCTA, Poceniickas sneKTponHas
mkouia (resh.edu.ru)
CMEPTHOCTh, MUTPAITUN
P33 Buonorus -
65 DKoornyeckast CTpyKTypa MOmyJIsiug Poccniickas d1eKTpOHHAA
mkouia (resh.edu.ru)
P3LW Buonorus -
66 JluHaMuKa TOMYJISIUH U €€ PeryJIsius Poccniickas d1eKTpOHHas

mkoja (resh.edu.ru)




67

KpuBblie pocTa 4MCIEHHOCTH MOMYJISINH.
KpuBbie BbDKUBaHUS

P3LW Buonorus -
Pocculickas 3aeKTpOHHAs
mkoja (resh.edu.ru)

68

DKoornyeckasi HUIIAa BUA.
JlabGopaTtopHas paborta «IIpucnocobneHus
CeMsIH PaCTEHHI K PacCeICHUIO»

0.5

P3LWW Buonorus -
Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)

69

Bup xak cucrema nonynsiuii

P3LWW Buonorus -
Pocculickas 3aeKTpOHHAs
mkoja (resh.edu.ru)

70

3aKOHOMEPHOCTH MOBEJCHUS U MUTpaliid
KHUBOTHBIX

P3LWW Buonorus -

Poccuiickast 2eKTpOHHAS
mkoja (resh.edu.ru)

71

Coo011ecTBO OpraHu3MOB — OHOIICHO3

P3LW Buonorus -

Poccuiickast 2IeKTpOHHAS
mkouia (resh.edu.ru)

72

DKocucrema Kak OTKpbITasd CUCTCMaA

P3LWW Buonorus -

Poccuiickast 2eKTpOHHAs
mkoia (resh.edu.ru)

73

KpyroBopot BelecTB 1 NOTOK PHEPTHH B
JKOCUCTEME

P3LW Buonorus -

Poccuiickast 2eKTpOHHAs
mkouia (resh.edu.ru)

74

OCHOBHBIE ITOKA3aTEIIN YKOCHCTEMBI

P33 Buonorus -

Pocculickas daeKTpOHHAs
mkouia (resh.edu.ru)

75

DKOJIOTHYECKHUE IMUpaMHuJbl

P3LW Buonorus -
Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)




P3LW Buonorus -

76 N3MeneHust COOOIIECTB — CYKIIECCHH Poccniickad snekTpoHHas
mkoua (resh.edu.ru)
P3LU Buonorus -

77 [IpupoaHbIe SKOCHUCTEMBI. DKOCUCTEMBI Poceuiickas S1eKTPOHHAs

03€p U peK. IKOCUCTEMbI MOPEN U OKEAaHOB uikosa (resh.edu.ru)
P3LU Buonorus -
73 [IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI Poceuiickas S1eKTPOHHAs
TYHJp, JIECOB, CTEIEH, MYCThIHb mkona (resh.edu.ru)
P3LU Buonorus -
79 AHTPONOT€HHBIE YKOCUCTEMBI Poccuiickas sneKTponHas
mkoua (resh.edu.ru)
P3LU Buonorus -

20 Vpboskocucremsl. Ilpakruueckas pabora 0.5 Pocciickas y1eKTpoHHas
«3yueHue u onucaHue ypoo3KOCUCTEMBD) mikona (resh.edu.ru)
3aKOHOMEPHOCTH (POPMHUPOBAHUS P3LU Buonorus -

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHu3MOB B Poccniickas JneKTpoHHas
SKOCHCTEMA nikodna (resh.edu.ru)

UCTeMax
MexaHu3MBbl BO3AEUCTBUSA 3arpsI3HEHUM PO Buomnorus -
Pa3HBIX THIIOB Ha CyOOPTraHU3MEHHOM, Pocculickas snekrponnas

82 mxona (resh.edu.ru)
OpraHU3MEHHOM, TIOMYJIIIIMOHHOM U
9KOCUCTEMHOM yPOBHSIX

P3LLU Buonorust -

23 buocdepa — obmennanerapaas 060104Ka Poccuiickas SIeKTpoHHAS

3eMim mxona (resh.edu.ru)
P3LU Buonorust -
84 Yuenne B. U. Bepranckoro o 6uocdepe

Poccuiickas DJICKTPOHHAA




mkoja (resh.edu.ru)

85

3aKOHOMEPHOCTH CYIECTBOBAHHS
o6uocdepsl

PO Buonorus -

Poccuiickast 2eKTpOHHAs
mkoua (resh.edu.ru)

86

KpyroBopoTsl BelecTB u
OMOTeOXMMHUYECKHE [IUKITBI

PO Buonorus -

Poccuiickast 2eKTpOHHAs
mkoua (resh.edu.ru)

87

3onanpHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIN

P3LW Buonorus -

Poccuiickast 2IeKTpOHHAs
mkouia (resh.edu.ru)

88

YcroitunBocTh 6Hocheps

P3LW Buonorus -

Pocculickas daeKTpOHHAs

mkouia (resh.edu.ru)

89

DKOJIOTHYECKHUE KPHU3UCHI U UX IMTPUYNHEBI

P3LW Buonorus -

Pocculickas daeKTpOHHAs

mkoia (resh.edu.ru)

90

Bo3zaeiicTBue yenoBeka Ha Ouochepy

P3LW Buonorus -
Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)

91

AHTpPONOTr€HHOE BO3JICHCTBUE HA
pacTUTENBHBIN U dKUBOTHBIA MU

PO Buonorus -
Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)

92

OxpanHa npupo b

PO Buonorus -
Pocculickas daeKTpOHHAs
mkoja (resh.edu.ru)

93

OcHOBHBIC MMPUHIHIIBI YCTOﬁqHBOFO

P3LWW Buonorus -
Poccuiickas 2eKTpOHHAs




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPOAbL

mkoja (resh.edu.ru)

PaI_II/IOHaJ'IBHOe MpUpOA0II0JIb30BAHUC U

P3LW Buonorus -

94 COXpaHeHHe OMOIOTHYECKOTO Poccrickad JlICKTPOHHAA
mikoua (resh.edu.ru)
pa3HooOpa3zus 3emin
P3LU Buonorus -
95 O0606uienne no TeMe «MUKPOIBOIIOLUS U Pocentickan snexrponnas
€€ pe3yIbTaTh» mikona (resh.edu.ru)
P3LU Buonorust -
96 O0606muienne 1o Teme «MaKkpoIBOIIOLUS U Pocentickan snexrponnas
€€ pe3yIbTaTh» mikona (resh.edu.ru)
P3LLU Buonorust -
97 O606menue o Teme «I[IpoucxoxaeHue u PocCHiicKast HeKTPOHHAS
pa3BUTHE KU3HU HA 3eMIIE» mikona (resh.edu.ru)
P3LU Buonorust -
08 O06061mmenue no teme «IIpoucxoxnenue Poccriickast S1eKTPOHHAS
YeJI0BCKa — aHTPOIIOTCHE3» mikona (resh.edu.ru)
P3LU Buonorust -
99 O0001mmeHne 1o TeMe «IKOJIOTHs — HayKa O Poccriickas S1eKTPOHHAS
B3aMMOOTHOIIICHUAX OPTaHHU3MOB mkona (resh.edu.ru)
P3LU Buonorus -
100 O06061menne no reme «OpraHu3Msl U cpeaa Poccriickas SIeKTPOHHAS
0oOUTaHH» mkoua (resh.edu.ru)
P3LU Buonorus -
101 O0001menne 1o TeMe «IKOJI0TUs BUI0B U Poccriickast S1eKTPOHHAS
MO YJISILIUI» wkona (resh.edu.ru)
P3LU Buonorus -
102 O606menue o Teme «buochepa —

Poccuiickas DJICKTPOHHAA




rji00ajibHasg SKOCUCTEMAY

mkoja (resh.edu.ru)

OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

7.5







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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