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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmeTy «buosorus» (nmanee - Ouosiorusi) Ha
YpOBHE cpefHero obmiero obpazoBaHusi paspaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUI (penepanbHoil paboueld mporpaMMbl BOCIIUTAHMUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTs». CorimacHo mnonoxenusM PI'OC COO npoduiibHbIE
yueOHbIe TPEIMEThI, U3ydyaeMble Ha yIiayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIEHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TNPEIMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEepeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpPOBHE, OIpenemseT 00s3areabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHHE, €r0
CTPYKTYpPHpPOBAaHHME TIO pa3jieliaM H TeMaM, paclpeaesieHne To Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3yYeHUs y4eOHOro Marepuajia ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuwatomuxcsi. B mporpamme 1o Ouonoruu
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C H3y4eHHUEM OHOJIOTUM Ha YPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMsi, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHPOBAHHBIX HAa (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 3J0pOBOM o00pas3e >KHU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoaHoi cpexae. B
nporpaMMe 1Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOTrO MpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEIAMETHBIM pe3yjabTaTaM OOydYeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  JE€ATEIbHOCTH
OOy4JarommMXxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOrO O0Opa3oBaHHUS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro oomiero oopasoBaHUs
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciiMpeHre U yriayOJeHue 3HaHWM OOYyYaromIMXCs O JKMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yuebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaIOIIMXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouosiornyeckoro  oOpa3oBaHUs B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YrIyOsleHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSIX, >KHUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpauuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenmery "buosiorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHHM, SMOPHUOJIOTHHM U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs Mo OOTaHUKE, 300JI0THUH,
aHATOMMH, (PU3NOJIOTHH YETIOBEKA.

VYuebnniii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIEH, MPUHIUIIOB U MPaBUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUINXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPUEHN CTaHOBJEHUS U Pa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosioruei, Wi K BBIOOpPY
y4e0HOTr0 3aBeICHUS JIs IPOIOJKEHUS OMOJIOTMYECKOTr0 00pa30BaHus.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOMINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIMAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTo0oOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYarolMXCs C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCJIEIOBATENILCKUMU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CeNIeKIINM, OWOTEXHOJOTUU W CHUHTETUYECKOW OWOJIOTHH, TMaJCOHTOJIOTHH,
OKOJIOTUH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCeNoBaHUM B Jjabopatopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHe OOydYaloIMMHUCS YMEHHUSIMH:  CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHUECKYI0 HH(OPMAIIMIO; IOIH30BATHCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEU NEATEIbHOCTU IO
OTHOIIICHUIO K OKpYXKalIllel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MOPOBBI0  OKPYKAIOIIMX JIIOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpPBI
npodrtakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATCILHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI MHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBHITUSIMH ¥ COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHWOJIOTHUH, pEIIaeMbIMH €0 MpobjeMamMH, METOI0JIOTHuEeH
OMOJOTUYECKOTO UCCIICIOBAHMSI, IIPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
O0OBEKTOB U MPOLIECCOB;

BOCIHUTAaHHUE y 00Yy4YalOIMIMXCs LIEHHOCTHOTO OTHOILEHUS K )KUBOM MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHHSIM; (HOPMUPOBAHNUE IKOJOTUUECKOH,



TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEACHUS B TMPUPO/IE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuobpeTeHne  OOyYaromMMHCS  KOMIIETEHTHOCTH B pallOHaIbHOM
IPUPOAOTIOIL30BaHUN (COOJIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrnieueHre O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyaroluMUCs
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEAyIOIEMY TPO(PECCHOHATBHOMY CaMOONPEIEIEHUI0, B COOTBETCTBUHM C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeqHero ooiiero oopaszoBanus, coctapisieT B 10 kinacce 102 gaca (3 yaca
B HEJEIIO).

OT6op opraHuzalMOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEIU(pUKU €ro COJep KaHWs U HaNpaBIEHHOCTH Ha
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENETSETCSs yd4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.

COAEPXXAHUME OBYUYEHUA
10 KVIACC

Copepskanre TpPOrpaMMBbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHoi urorooi arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HM3ydyaeMble HMH  MPOOJIEMBI.
dyHIaMeHTaIbHbIC, TPUKIAJAHBIC W TIOMCKOBBIE HAYYHBIE WCCJICIOBAHUS B
OHOJIOTHUH.

3HadyeHre OMoOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHabl mupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaYeHHWE OWOJOTHUU B



IIPAKTUYECKOM JIESTEIBbHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgeut, I'. Mennens, B. . Bepnanckuii, U. I1. I1aBnos, U. 1. Meunuxkos, H.
. BaBwios, H. B. Tumodees-PecoBckuii, JIxk. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMONOTMM C JAPYTUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4Y€HHUE

’KuBble cuCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CIIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTH, CaMOOpPraHW3aLus,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepnsiii. Ilpoueccbl, Npoucxondlue B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHMS
marepuu. Hayku, n3ydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckoi Hayku. HaOmronenwue,
WU3MEPEHUE, DKCIIEPUMEHT, CHUCTEMaTU3alus, Metaananus. [IoHsaTue o 3aBucuMon n
HE3aBUCUMOM mnepeMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. HyneBas runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonormyeckux MAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJYyYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaXeHUsT pe3yJbTaTOB JKcrepuMmeHra. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OpraHU3alMU KUBOU
npuponab», «CTpoeHHe MKWUBOTHOW KIIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
U3y4EHUs JKUBOU IPUPOIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE  JJIsi  IPOBEICHUS
HaAOJIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB IpPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — cTpyKTypHO-QyHKIMOHANbHAs eIuWHUIA kuBoro. HMcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopust (T. 11IBanH,



M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, TuddepeHIrarIbHOoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEeKTpOHHass MUKpockomnus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JdeMoHCTpaIMuK

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID), «DJIEKTPOHHBIM MUKPOCKOID»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOTIUIY.

O6opyioBaHHE: CBETOBOM MHKPOCKOIN, MHKPOIPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3ydeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHIanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m €€ posp Kak pacTBOpPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJib. PoJib KATHOHOB ¥ AHWOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnoiauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB O6enkoB. CTpyKTyphl OenkoBoil MoJekybl. [lepBuunas
CTpYKTypa Oeika, TeNnTUaHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHKuu 6€IKOB. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPU/IBIL.
OO6muit  1maH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonorudeckue pyHKIUM YTIIEBOIOB.

Jlunuast. 'uapodunsHo-rTUapOPOOHBIE cBOMCTBA. Kitaccudukanus TMnuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepOoHAbl. buonorumdeckue QGyHKIAN
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKHX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIE€MHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnmun kommuiementapuoctu. [IpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buael PHK. ®yuknnu PHK B kitetke.



Crpoenue mosekynbl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
Kietke. Jlpyeue wuyxneozuompughocpamor  (HT®@). Cexenupopanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHe U OMO(PU3NYECKHUE UCCIIEIOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONEKyl. Mooeruposanue
CmMpyKmypbol u OYHKYull OUOMONEKYl U ux Komniekcos. Komnvromepnuiti ouzatin u
Opeanuyeckull cCunme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpaMuA

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[wnarpammsel:  «PacrpeneneHne XUMHUYECKHMX JJEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIeKyIbl BOJbD», «BemecTBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHuE MOJIEKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKAs TOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO KaU€CTBEHHBIX
pEaKLIHN.

JlaGopaTtopnass  padora  «MccrnenoBaHWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumbel KJIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapruOTHIECKOM KIIeTKH. KitleTrouHast cTeHKa OaKTepHil U apXei.
Oco0eHHOCTH CTpPOCHHsI TEeTepOoTpOo(HONH U aBTOTPOPHON NPOKAPUOTUIECKUX
KJIETOK. MeCTO U poJib POKapHOT B OMOLIEHO3aX.

Crpoenue U (byHKIIMOHUPOBAHHUE AYKapUOTHUUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHcOpT BelIecTB 4epe3 IMIa3MaTHYeCKyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (TMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota Hatpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3o1uTo3. Kierounas
crenka. CTpykTypa v QyHKIIMH KIETOYHOW CTEHKU PACTCHHM, TPHOOB.

[Huromnasma. [{urozomns. [utockener. [IBuxxenune uurorniaazmbl. OpraHou bl
wietkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIIAa3MAaTHYeCKash CeTh
(BIIC), annapar 'onbaxku, JTU30COMBI, UX CTpoeHUE U (yHKUIMHU. B3auMocBs3b



OJTHOMEMOpPAHHBIX OPraHouAOB KIIeTKH. CTpoeHHE TpaHyJISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA) — SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enkos 8
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kiterounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKU:  MUTOXOHJPUU,  TJIACTHUIBI.
IIpoucxoacoenue mumoxonopuii u niracmuo. Cumouocenes (K.C. Mepescrkosckuil,
JI. Mapeynuc). Ctpoenue W (QyHKIMHM MHUTOXOHIpUM U miactul. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocompl. IIpomeorcymounvie Qunamenmo.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KJIETKU.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
neHtp. CTpoeHHWE U JBWKEHHE OIKITYTUKOB U peCHHYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpouiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHsiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
Mpaucnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KIeTkm», «CTpoeHme
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne NpOKAPUOTHIECKON KIETKN.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUAbHBIX KIETOK.

JlabopaTopnass pabora «l3ydeHue CTpPOEHUSI KIETOK Pa3IUYHBIX
OpraHUu3MOB).

IIpakTnueckasi padora «l3yyeHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopHasi paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  ABWKEHUS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).



Tema 6. O0OMeH BeniecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AcCCUMUTISLINS U JTUCCUMUWIISIITUSA — JIBE€ CTOPOHBI MeTaboau3ma. Tumnel ooOMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuud KJIETOYHOTro
MeTabommu3ma. DepMEeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsr. Otnnuns pepMEHTOB OT HEOPTaHUYECKUX KaTAIM3aTOPOB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHMYECKUX BEHIECTB B KieTke. DOTOCUHTE3.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUCMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poiab XJIOpomiacToB B mpoLecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bumsl Oposkenus. [IpomykTel OposKeHHS M HX
WCIIOJB30BaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax onongornyeckoro okucienus. Luknnueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOrO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTUBHOCTh SHEPTETHUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3Y, « JHEpreTUYecKuii oomMen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYIOBAaHHME JJii MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl WX KaTallas3bl).

JlaGopaTtopnas pabora «U3ydyenue ¢EepMEHTATUBHOTO pAaCILEIICHUS
NEePOKCHUAa BOJIOPOA B PACTUTENbHBIX U dKUBOTHBIX KIETKAX).



JlaGopaTtopnas padora «CpaBHeHue TpoleccoB (oTocuHTE3a H
XEMOCHHTE3a».

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TBIXAHUSD .

Tema 7. HacseacrBennasi uHGOpMAaIus U peaju3anus eé B KJIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CcHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — Marpuudbii cunTe3 PHK. IlpmHummnen
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KomupoBanwe aMuHOKUCIOT. Ponb pubocoM B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmores3a
onepona (®. Kaxoo, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTounbie (OpMBI JKU3HU U 00JUTaTHbIe TTapa3uThl. CTpoeHHe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

Bupychubie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKkapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbos, /1. 1. UBanoBCKHA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuili Koy, «Bupyco»,
«baktepuodarm».

IIpakTuyeckasi padora «Co3gaHue MOJCIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH TUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisiusa. WMutepdaza u mutos.
Oco0eHHOCTH TMpolIeccoB, MpoTeKarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunrteTndyeckuii  (MMOCTMUTOTHYECKUM), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUO bl UHTEPGa3HI.

Martpuunbin cunres JIHK — perumkanpa. Ilpuanuner perumkanvu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIICIBLHOCTb.
Mexanusm pennukanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u



TejaoMepaza. XPOMOCOMHBIH HAOOp KJICTKM — KapuoTwil. JIUTUIOWIHBIA U
TarionAHbI  HaOOpbl XpoMocoM. ['omonornuyHbsie Xpomocombl. [lomoBsie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. Craguu MHTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunel MmuTo3a. KapuoknHe3 u nuToknMHE3. buosiornyeckoe 3HayeHuUe
MHTO3a.

Perymsinuss MUTOTHYECKOrO0 IUMKIA KIETKHU. lIporpamMmupyemas KietouyHas
rubesnpb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
KlemKkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanun

Tabmuupbl 1 cxembl: «KU3HEHHBIA UK KICTKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmmkanus JJHK.

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEILIKA JIyKa».

Jlaboparopnass  padora  «lM3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNEeTOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHMSI U JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThl. KOJIOHWAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U paciofIOKEHHs TKAHEH B OpraHax pacTEHUU.

TKaHU KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEH: 3MUTEIIMAJIbHAS,
COCIMHUTEbHAS, MbIIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOeHUsS, (PYHKIUH W
pacIogoKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratuBHble M TeHEpaTUMBHbIE OpraHbl pacteHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yeiaoBeKa. DyHKIIMHA OPTaHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHui ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.



JIBrokeHue  OpraHm3MoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEO0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleuHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanne opranusmoB. IlormomieHue BOABI, YIJIEKUCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [InTaHue XKMBOTHBIX. BHyTpunosoctHoe n
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
[ULIEBApUTENBHOIO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. [uddys3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NOTHL U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M 4esnoseka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. OBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla U €€ peryJisiuus.

Beinenenne y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparurenbHble Bakyonu. Oprasl BblaeneHus. PuibTpanus,
CeKpelMsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIJACIICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cUcTeMaMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenune u (PpyHKIIMOHMpPOBaHUE
Heppona. OOpazoBaHUE MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. Cpeactsa macCUBHOM M XUMUYECKOU 3aUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amuTa opranu3ma ot OonesHeidl. ImmyHHas cuctema uvenoBeka. KneTounslit u
TYMOPJIbHBIH HUMMYHHUTET. BpoXnéHHbIH U NpuoOpeTéHHbIN crenuduaeckuit
UMMYHHUTET. Teopusi KJIoHaJIbHO-celeKTuBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTte M perysinus 'y oOprauusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumocTts u perymamus y
pacteHuii. PocToBble BenecTBa U UX 3HAYCHHUE.



HepBHas cucrema u pedieKTOpHAs peryisaius y >KUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. JBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTIIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrekc u
pednekropHas ayra. be3ycinoBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anmocBsi3p HEpBHOW U SHAOKPUHHOW cHcTeM. [ unoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaMuA

[Toptper: U. 11. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAaCTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cuctembly, «CTpoeHHe CTeOIsD,
«CTpoeHre JMCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEIET 4eIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIleyHasi ~ CUCTEMay,
«BprgenurenbHas cuctema», «HIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «KuileuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THUIPBI»,
«Ctpoenne mnnaHapun», «BHyTpeHHee CcTpoeHue HoXAeBoro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas ~— cucrtema
npecMblkatomuxcs», «HepBHas  cucrtema  ntumy, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

OO6opynoBaHMEe: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaTbl OJHOKICTOYHBIX
OpPraHu3MOB, MHKpPOIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHHMl pa3HbBIX OTHAEJIOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1oBaHUE ISl AEMOHCTPAIIMU TTOYBEHHOTO M BO3IYIITHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia u 0eJIKoB Mo AedcTBreM (GepMEHTOB, 000pyA0BaHHUE IS
JIEMOHCTPALMK OIBITOB MO M3MEPECHUIO KXU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICIIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHue TKaHEel paCTEHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB



@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrmonoro  pasMHOXKEHHS: TMOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoOkeHue. [lonoBble KieTkW, Wiau rametbl. Meio3. Craaun
Meiio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. buosmorunueckuii CMbICI
M€i03a M IIOJOBOro mponecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAONINX. 3apOABIIICBBIC JIMCTKU
(racTpynsitius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpUOHATbHAS WMHIYKIUA).
3aknajka IUlaHa CTPOEHMS JKMBOTHOTO KakK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusHue Ha 5MOpHOHANIBHOE pPa3BUTHE Pa3IUYHBIX
(baKTOpOB OKpYyKalOIIEH Cpebl.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHoliormdyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
pPa3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJAE. THUIBI poCTa >KUBOTHBIX. PaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuil. ['amerodur u cnopodput. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE H  Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl peryisiiui OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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



Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonaoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIECHBDY,
«Pa3zmHoOXeHue ruzipel», «Meito3», «Xpomocombly, «['amerorenes», «CtpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIBHBIX U JBYJOJIBHBIX pacTeHUW», «KU3HEHHBINA ITUKII
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM UK
MarnopoOTHUKA», «JKU3HEHHBIN TUKII COCHBDY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckass padora «BbIsBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB Pa3MHOXKEHHUS BBICHINX
pacTeHU».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Paboter H. K. KonsrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHUM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uimmnyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna kKak OOBEKT TI'€HETHUYECKUX

HUCCIIEI0OBaHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHgenss — 3aKoH

ennHooOpas3ust THOpUA0B nepBoro nokosjeHus. [Ipasuno nomuaupoBanus. Bropoit



3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluToNormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanuzupytroniee ckpenBanue. [IpoMeXyToOUHbIN XapakTep HacleJOBaHUS.
Pacuienyienrie npu3HaKoB MPU HEMIOJIHOM JTOMHUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJE€IOBAaHMUS ~ NpHU3HAKOB.  lluTonmornueckwe  OCHOBBI  JUTHOPUIHOIO
CKpEILBaHUS.

CuermnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HAcCJIEJOBAHUE T€HOB, HAPYIICHHE CLEIUICHUS MEXAY TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacienoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun xak nenocTHas cucrema. Inenorponus — MHOKECTBEHHOE JACHCTBUE
reHa. MHOXXECTBEHHbIM aJUleNn3M. B3anmMoAeiCTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementaprHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3MOJOTMYECKUX TPOIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (YHKIIUMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHUSX KIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpens», «Tpetuit 3axoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotunn dgenmomeka», «Kapuotun gpozodumib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MojeNb JJId JEMOHCTpAalMUd 3aKOHOB €IMHOOOpasus
rUOpUJIOB TIEPBOrO TIOKOJICHHSI M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIEIOBAHMS IPU3HAKOB, MOJAENb IS
JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpormpenapar: «Jpo3zoduiay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHMOPHUIHOTO
CKpEIIMBaHUA Y 1P030(DUIIbD».

IIpakTuyeckas  padora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKPEIMBAHUSA Y IPO30(DUIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna w cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASI.

MonudukanuonHas u3MEHYMBOCTh. Poib cpeasl B opMUpOBaHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psn u BapuanuoHHas kpuBas (B. Horanmncen). CoiicTBa MOau(UKalMOHHON
W3MEHUYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUITHYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTal[MOHHAS!.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanuoHHass W3MEHYMBOCTh. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue myTtanuu. CoOMaTUYECKUE W MOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TpOLEecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUX Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOSE.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuiel u cxeMbl: «Buasl  um3mMeHuMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYHUBOCTHY, «Meiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a0o0ieBaHus YeIoBeKay, « Buabsl MyTammiiy.

O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PaCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Mytaruu y 1Apo3o¢uiasl  (HA TOTOBBIX
MHUKpOIIpenaparax)y.

Tema 14. I'eneTnka 4esioOBeKA

Kapuotun uvenoBeka. MexnyHapoaHas MporpaMma HCCIEIOBAHUS T€HOMA
4yenoBeKka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YEeJIOBEKA: TIEeHEaJlOTHMYECKHM,
OJIU3HEIIOBBIM, LIMTOTCHETUYECKUM, MOIMYJISLIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO



[TI[P-ananu3a. HacnencTBeHHbIe 3a001€BaHUS YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJie3HM C HacleACTBEHHOM NPenpacroyiOKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peTaKTHPOBAHUS T€HOMA M CTBOJIOBBIX KIICTOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMY U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eneTnyueckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JlemoHcTpanuu

Tabmuupbl u cxemsl: «Kapuotun venoBeka», «MeTolbl U3y4EeHHsS] TE€HETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanyss W CEJEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
VYuenue H. WM. BasunoBa o IleHTpax mNpOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJT
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTh H. WM. BaBuioBa, ero 3HadeHue i
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanue
npousBoauTeNed MO MNOTOMCTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OIICHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKUMOHHOW  padoThl.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
dbopm opranu3moB. lcmonp30BaHNE TEHOMHOTO PEIAKTHPOBAHUS WU METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MOJTUTLIION/TIOB. BuyrtpusnaoBas ruopuIU3aIus.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, Wiu ayropuauur. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'EHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKAX PpOAWYCH IS CO3JaHUS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yeax YIYUUeHUs CYyuecmayomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8



mom uucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008AHU,
nepeoosvix uoeti U NepCcnekKmueHbIX MexHOI02Ul.

JleMoHCTpanun

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Mertonpl cenexuumy, «OTnanéHHas rudpuanzanusy, «MyrareHes».

JlabopaTtopHast padora «/3ydyeHne copTOB KyJIbTYypHBIX PACTEHUN U IOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN».

IKckypeuss «OCHOBHBIE METOABI M JIOCTHMIKEHUS CEJIEKIHH PAaCTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOT U

OOBeKThI, UCHOJb3yeMble B OMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJIBTYPBI, MHUKPOOPTIaHU3MBI, ux XapaKTEepUCTHKA. Tpagunmonnas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOMOJOTUYECKHUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

CoztaHre TEeXHOJOTMii U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMaTHYECKUN
smOpuorene3. Mcronb30BaHWE TarIOWJOB B CENEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SEP KIIETOK.
Texnonocuu 0300p0o6IeHUs, KYIbMUEUPOBAHUSL U  MUKPOKIOHANIbHO20
DPA3MHOJICEHUS CEeNbCKOXO3AUCNBEHHBIX KYIAbMYP.

XpOMOCOMHasi W TeHHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI'€Ha W
KoHCcTpyupoBaHue pekoMOuHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  MH)XEHEPUH.
DKOJOrHYeCKHEe U ATUUECKHUE TPOOIEMbI T€HHOW NHKEHEPHUH.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaununa. [11[P-
JUarHocThKa. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa



YeJIOBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M CHONb30BaHHWE CTBOJIOBBIX
kieTok. TaprerHas Ttepanust paka. 3D-Omowmkenepus s pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIULMHCKHX TEXHOJIOTHM, CO3JaHUSl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUIS peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3nlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedeHHs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmuupl n cxemsl: «Mcrnoap30BaHEe MUKPOOPTAHU3MOB B IMPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKEHEpUs», «] eHHAsi HHKEHEPUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OUOTEXHOIOTUNY.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOy4arolMMHUCSl MpOorpaMM CpeAaHero oOmero o0pa3oBaHUA: JMYHOCTHBIE,
MeTanpeIMETHbIE U PEAMETHBIE.

B cTpykType TMUHOCTHBIX Pe3yabTaTOB OCBOCHHUS MPOrPaMMBI 10 OMOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIOIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
Ipa)x1aHCKON WIEHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU
U CaMOOIIpENEeNCHUIO, Haauyue Mmomusayuu K OOy4EeHHIO  OMOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W HCTOPUYECKUX TPAAUIUK pPa3BUTHS OHWOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOITUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMUECKOr0  O0pa3oBaHUs, Haauuue NPABOCO3HAHUS  DKOJIOTUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUNMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrpaMMBbl MO OUOJIOTMH JTOCTUTAIOTCS
B EIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPaJIUIIMOHHBIMU POCCUUCKUMHU COLMOKYIBTYPHBIMU, UCTOPUIECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHATHIMU B OOILIECTBE NMpaBWJIaMU U HOpMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U



CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH NO3WMUMU JUYHOCTH, NATPUOTU3MA U
YBOKEHMS K 3aKOHY U IPABOIOPSAAKY, YEJIOBEKY TPyZa U CTapLIEMYy IOKOJICHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJAuLMsAM MHOIOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY KaloIleH cpere.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS YyuyeOHOro mpenmera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTALIUM, MO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSM POCCUHUCKOrO OOIIECTBA, PAaCHIMPEHUE >KU3HEHHOIO
ONBITA U OMNBITA JAEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U ITPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIpU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWN YYEOHBIX M MO3HABATENIbHBIX 3aJ1ay, BBHIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHME YYMUTHIBATh B CBOUX JEHCTBUSX HEOOXOIWMOCTb KOHCTPYKTHBHOTO
B3aMMOZCHCTBUS JIOJEH ¢ pa3HbIMU YOEXKIECHUSAMHU, KyJIbTYPHBIMA EHHOCTSAMHU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
yueOHBIX, TIO3HABATENbHBIX W HCCJIENOBATENbCKUX 3a/1ay, YBAKUTEIBHOTO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB IMpPH OOCYXIEHWU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IEpeN
Ponunoi, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOILJIOE M HACTOsIIIee MHOIOHAMOHAIBHOT0 Hapoaa Poccny;

LEHHOCTHOE OTHOLIEHUE K NPUPOAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;



CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHICKMX YUEHBIX B CTAHOBJICHHE U
pa3BuTHE OHOJOTMM, NMOHMMAaHUS 3HAYEHUA OWOJIOTMM B IO3HAHUHU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKa M COBPEMEHHOTO OOIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO U 3amure OtedecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OLIEHHMBATh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSAM, CO3JJaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBHHM C
TpaauuusaMu HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

NOHUMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHS )KUBOW IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPD&)KEHHMIO B Pa3HbIX BHUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOy YU :

NOHMMAaHHWE U pealu3alus 370pOoBOro M 0e3omacHoro oopasza KU3HU
(3m0poBO€  mUTaHME, COOJIOJEHHME TUTHEeHUYECKUX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEekKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMaHHWE IICHHOCTH TPaBUJ HMHIMBUIYaJbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTD K TPYZY, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYJA0Jt00ue;

TOTOBHOCTh K AKTHUBHOM JI€ATEbHOCTH TEXHOJIOTMYECKOM M COLHUAIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITENIBHO
BBITIOJIHSATH TaKyIO JESTEIIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaMm mpodheccCHoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccuu U pearTu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;



TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KYyJIBTYphI: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPY’KAIOLIEH CPEIbI;

OCO3HAaHHME TJI00aIBHOTO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTBh HMCIIOJI30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHH
3HAHUS M YyMEHUS TpU pEeUIeHUU NpoOJeM, CBS3aHHBIX C paldOHAJIbLHBIM
IPUPOOIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMNPUIATUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOI'O Ha JUAjore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KakK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ pOoJiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
mpeacTaBieHuss 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B TO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH TpoOseM
COXpaHEHUS TIPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTHS MEAUIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pEeIaTh PECYpPCHbIE MPOOJIEMBI  pa3BUTHUS
YEJI0BEUECTBA, MOUCKA MyTEeH BHIXOAA U3 TI00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIILHOMY



UCIIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWMOJOTHUECKMX 3HAaHUW B LEJAX
NOBBIIIEHUST OOWIEH KyJbTYypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTé (PYHKLIMOHAJIBHON I'paMOTHOCTH oOydarouuxcs, GopMupyemoin
IpU U3YYCHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHUS! SIBICHUN OKPYXKAIOIEro MUpPAa M MPOUCXOAIUX B HEM M3MEHEHHH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOITNXCS JAHHBIX C IENbIO MOTYYCHHSI TJOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIb30BAaTh OMOJNIOTUYECKHE 3HAHMS JUIS
pelIeHus mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JEATEeIbHOCTH, FOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO M|
caM000pa30BaHUI0, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHSI yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i  (OPMHUPOBAHHUS MHUPOBO33PEHUSI OOy4YarOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaXKaroLue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIH (aKT, MPUHIMII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleloBaHue,  HaOJMIOJEHHe, HU3MEpPEHUE, OKCIEpUMEHT U Jpyrue);
yHHUBEpCajbHble yueOHble JeHCTBUS (TIO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMU OOYyYalolmuxcs; CIOCOOHOCTh
o0yJaroumxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MUPOBO33pPEHYECKUE 3HAHUS W  YHUBEpPCAIbHBbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

B pesynprare wu3ydeHus OWONIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBanus y oOy4aromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIE yUeOHbIC
JEUCTBUS, PEryJATHUBHbIE YHUBEpPCAIbHBbIC YueOHbIE JEWCTBHUS, COBMECTHas
JIESITEIIbHOCTb.



MeTtanpeameTHble pe3yNbTaThl OCBOCHMS IMPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osaanenue YHHBeEpPCAJbHbIMHU y4eOHBIMU NM03HABaTeJbHBIMH
NeUCTBUSAMMU:

1) 6a3oBbIe JJOTHYeCKHE EHCTBHUS:

CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOTO MBILIIICHUS
(ananm3a, cUHTE3a, CPaBHEHHMS, KiIacCU(pUKaIIIU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C APYTUMU TOHATHSMU);

ONPENAETATh LENH MAEATeIbHOCTH, 3aJaBas MapaMeTpbl U KpPUTEPHH HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl AESTEIHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKUE OHITUS [l 00bACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykAeHus (MHIYKTHBHBIC, JACIYKTUBHBIC, II0
aHaJIOTWH), BBIBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJbHBIE  CpeAcTBa  JUIsl  NPEICTaBIICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUH B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakKe  TPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIIBICHHBIX B Pa3IUYHbBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

paspabarbiBaTh IUIaH pELIEHHUs MPOOJeMbl C YYETOM aHadu3a HWMEIOIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEIIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTICICTBUN ACSITETLHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/ICTh HaBBIKAMU YY€OHO-HCCIIEOBATENBCKON U MPOSKTHON JIEATEIHHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHHsI MPAKTUUECKUX 3314, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBbIE BUJBI JACSITEIBHOCTH MO TMOJYyYEHHUIO HOBOTO
3HAHWSA, €ro WHTEpPIpETAlNK, MNPEOoOpPa30BaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;



CTaBUTh U (HOPMyIHpPOBATh COOCTBEHHBIC 3aJaydl B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBISATh LEJICHAIIPABICHHBIM MOUCK IEpPeHOca CPEeNCTB U CIOCOOOB
NENCTBUA B MPO(PECCUOHANBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO0 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEW, TMpeiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsiAxX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAITUIO PAa3IMYHBIX BUJOB U (DOPM TPECTaBICHUS, KPUTUUECKU OIEHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TMOUCKE U
otbope Omosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIs1 BHIIOJHEHHUS yU4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMpEACTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduky, AUarpaMMsbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mnpu padoTe ¢
Owonornyeckor HHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJQJeTh  HABbIKAMU  pAclO3HAaBaHHUA U 3alIUTBl  HH(pOpMAIHH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgiajeHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUAIMM:



1) obmennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JHUCKYCCHUHU MO CYIIECTBY OOCYKIaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENILHO BBINIOJHEHHUS TMpejiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIMNA JAPYIHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacrio3HaBaTh HeEBepOalbHBIE CpPEICTBA OOIICHUS, MNOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpPEHHUS IPYTUX JIIOJEH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaTbHOMN
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 UjeHa KOJIJIEKTUBA;

NpUHUMATh 1M COBMECTHOM  JESATEeIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh Kaue€CTBO CBOEr0 BKJAJa MU KaXJOTO yYaCTHUKA KOMaHJbl B
OOIIUiA pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIITUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopraHu3anusi:

WCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHHUS TPOOJIEM W UX
pelIeHusl B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JEHCTBUSIX M MOCTYIKAaX MO OTHOLICHHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;



CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIIbHON
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelleHueE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTH,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMM  IIO3HABATEIbHON  peQueKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peQuieKCUM NJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOTO PEIICHUS;

YMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH DEIICHUS MO0 HX
CHIKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
NeSITeIIbHOCTH;

3) npuHsTHE CeOS M IPYTrUX:

NPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX TMpU aHaJu3e pe3yibTaToB
NeSITEIbHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA ONINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YeJIOBEKA.

NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pE3yNbTaThl OCBOCHHS COJEPKAHHS Y4eOHOro mpeamera
«buonorus» ©Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHust  oOydawonuxcs — Owojmormu. OHHM ~ BKJIIOYAIOT:
cneruuyecKkue sk OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHIA 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATEILHOCTH 10
MOJTyYEHHUIO HOBBIX 3HAHWW M UX MPUMEHEHHIO B Pa3IMUHBIX YYEOHBIX, a TAaKXKE B
pEaNbHBIX KU3HEHHBIX cUTyanusix. [IpenMeTHbie pe3ynbTaThl MPEICTaBICHBI 1O
rojiam u3y4eHHusl.



[IpeameTHBIC pE3yNbTaThl OCBOCHMS y4eOHOTO Tpeameta «buomorus» B 10
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palroOHAIBLHOTO
MIPUPOOTIOIL30BAHNS, O BKJIAJIC POCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTHH,

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0NIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSIIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnetounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBuwioBa — o 1neHTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJIbTYpPHBIX  pPAcTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOTO HacnenoBanuss [. MeHgensa, TOMOJOTHYECKHMX pSAIOB B
HACJIECTBEHHON U3MEHYUBOCTH H. . Basunosa), [IPUHIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMH HAy4YHOrO ITO3HAHMS, HCIOJIb3yEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSIX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHHM, JKUBOTHBIX, 4YEJIOBEKa, TMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), PEeBPAIICHUS] SHEPTHH, OPOKEHUS,
aBTOTPO(GHOTO U TeTepoTpOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Melo03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBUIYyAIbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOWJAMHU KJIETKH U UX
GYyHKIUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM W WX (QYHKIUSIMH, MEXKITY
OpraHamMM M CHCTEMaMH OpPraHOB Y pPAcCTEHMM, >KMBOTHBIX M YEJIOBEKAa U UX
GYyHKUMUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3TaraMmu
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTAaHU3MOB,
JTamamMu SMOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHUS;



YMEHHE BBISBIATH OTIWYUTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH IPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyEeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpAaTOpHBIE M TPAKTUYECKUE padOThl, COOIIOATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpeacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe mo OHOJIorud,
OKOJIOTUA U METUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusIX;

YMEHHME OILICHUBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIEOBaHUI B
obnmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMPaBIEHHOEC M3MEHEHHE T€HOMa M CO3JaHhe TPaHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCuoHaATbHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO034WCTBa, MUILIEBOM MPOMBIIIIIEHHOCTH, YIIIyOJIaTh O3HABATENIbHBIH
WHTEpEC, HAIIPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
NpoAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.
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https://resh.edu.ru/subject/lesson/4725/start/107947/

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

3 buonorus kieTku 2
4 XUMHUYECKasi OpraHu3aIus KICTKH 10 https://resh.edu.ru/subject/lesson/4725/start/10725152
https://resh.edu.ru/subject/lesson/4725/start/10799884
3) Crpoenrie u GyHKIUHU KICTKU 8
06 )
6 Vet BEILCCTE 1 NPEBPATleHie 9 https://resh.edu.ru/subject/lesson/4725/start/107............
SHEPrUH B KJICTKE
7 Hacnencreennas undopmarus u 9 https://resh.edu.ru/subject/lesson/4725/start/1078454
peanuzanus e€ B KJIETKe
8 JKU3HEHHBIN MK KIETKA 6 https://resh.edu.ru/subject/lesson/4725/start/107............
9 Crpoenue u GyHKIUU OPraHU3MOB 17
10 Pa3zmHoxeHue u pazButue 3 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
OpPTaHU3MOB
T _
CHETHIE — HayRa O https://resh.edu.ru/subject/lesson/4725/start/107521545
11 HaCJIE€ICTBEHHOCTH ¥ U3MEHYHUBOCTH 2
OpPTaHHU3MOB
https://resh.edu.ru/subject/lesson/4725/start/10755145
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
https://resh.edu.ru/subject/lesson/4725/start/107313124
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6



https://resh.edu.ru/subject/lesson/4725/start/107
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://resh.edu.ru/subject/lesson/4725/start/10725152
https://resh.edu.ru/subject/lesson/4725/start/10799884
https://resh.edu.ru/subject/lesson/4725/start/107
https://resh.edu.ru/subject/lesson/4725/start/1078454
https://resh.edu.ru/subject/lesson/4725/start/107
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://resh.edu.ru/subject/lesson/4725/start/107521545
https://resh.edu.ru/subject/lesson/4725/start/10755145
https://resh.edu.ru/subject/lesson/4725/start/107313124

14 I'eneruka uenoseka 3
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
15 Cenexuusi opraHu3MoB 4
16 buorexHonorust 1 cHHTETHYECKAS 4 https://resh.edu.ru/subject/lesson/4725/start/10754444
ounosorus
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
17 PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://resh.edu.ru/subject/lesson/4725/start/10754444
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koanuec
No TBO
w/n Tema ypoka YACOB DJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTe/bHbIE PecypChl
Bcero
buonorusa kak KoMIUIEKCHAsA
1 HayKa U KaK 4acTh 1 https://resh.edu.ru/subject/lesson/4725/start/107............
COBPEMEHHOTO OOIIECTBA
2 XH]E'He CHCTEMBI H 11X 1 https://resh.edu.ru/subject/lesson/4725/start/107947/
CBOMCTBA
VpoBHEBas OpraHH3aLus https://!ib._mvschool.edu.ru/market?fiIters=%225ubiectlds%22%3A%58%2297%22%5D%ZC%
3 1 22publishingHouselds%22%3A%5B%224%22%5D%2C%22contentTypelds%22%3A%5B%2
FRHBBIX CHETEM 229622%5D%2C%22school Class|ds%22%3A%2210%22
Hctopust OTKpBITHS U https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2297%22%5D%2C%
4 n3y4yeHus KieTku. Knerounas 1 22publishingHouselds%22%3A%5B%224%22%5D%2C%?22contentTypelds%22%3A%5B%2
Teopus 22%22%5D%2C%22schoolClass|ds%22%3A%2210%22
Meroasl MOJIEKYJIAPHON U
KJICTOYHOU OMOJIOTHH.
[IpakTnueckas padbora
«M3yuenne MeTo10B https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2297%22%5D%2C%
5 KJICTOYHOU OMOJIOTHH 1 22publishingHouselds%22%3A%5B%224%22%5D%2C%22contentTypelds%22%3A%5B%2
(xpomarorpadus, 22%22%5D%2C%22schoolClass|ds%22%3A%2210%22
anekTpodopes,
muddepeHraIbHOe
ueHtpudyruposanue, [1L[P)»
5 X UMICCKHI COCTAR KIETKI 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2297%22%5D%2C%

22publishingHouselds%22%3A%5B%224%22%5D%2C%?22contentTypelds%22%3A%5B%2



https://resh.edu.ru/subject/lesson/4725/start/107
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22

MuHepanbHbIe BEIIECTBA

22%22%5D%2C%22schoolClasslds%22%3A%2210%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2297%22%5D%2C%

7 KJIETKHU, UX OMOJIOrndecKast 22publishingHouselds%22%3A%5B%224%22%5D%2C%22contentTypelds%22%3A%5B%2
poJIb 22%22%5D%2C%22schoolClasslds%22%3A%2210%22
Opranuueckue BeliecTBa
KJICTKH — OCJIKH. ) ) )
TTa6opaTopHas baGoTa https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2297%22%5D%2C%
8 patopHa p 22publishingHouselds%22%3A%5B%224%22%5D%2C%22contentTypelds%622%3A%5B%2
«O0HapyxeHue OEIIKOB C
22%22%5D%2C%22school Classlds%22%3A%2210%22
ITOMOIIbIO KAYECTBCHHBIX
peaxkuii»
CBoiicTea, KnaccnbuKaws i https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2297%22%5D%2C%
9 ’6 t 22publishingHouselds%22%3A%5B%224%22%5D%2C%22contentTypelds%22%3A%5B8%2
(ymxuun Gencos 22%22%5D%2C%22school Classlds%22%63A%2210%22
10 Opranuveckue BelecTBa BuGmiorexa LIOC
KJICTKH — YTJICBOJIBI
O
1 praHuYecKue BEIeCTBa BuGmiorexa LIOC
KJIICTKU — JINTINObI
HykieMHOBBIE KUCIIOTHI.
JJHK u PHK. JlabopaTopHas
0 !
12 pabota «MccnenoBanue BuGmiorexa LIOC
HYKJICHMHOBBIX KUCJIOT,
BBIACJICHHBIX U3 KJIICTOK
Pa3IMYHBIX OPTAHU3MOBY
Crpoenue u pynkiuu ATO.
e
13 Apyrn bu6mmoreka [IOC
Hykseo3uaTpudocdatel
(HT®)
14 Cexsenunposanue JJHK. https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

MeToapl TEHOMHUKH,



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22publishingHouseIds%22%3A%5B%224%22%5D%2C%22contentTypeIds%22%3A%5B%222%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22

TPAHCKPUIITOMUKH,
IIPOTEOMHUKU

15

16

Meroasl CTpYKTYpHOI
Oounoorun

THIBI KJIETOK.
[IpokapuoTnyeckas KjieTka

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

17

CrpoeHue 3ykapuoTUYeCcKon
kieTku. [IpakTuyeckast
pabota «/3y4eHue cBOMCTB
KJICTOYHOH MEeMOpaHbD»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

18

[ToBepxHOCTHBIN anmapar
KJIETKH

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

19

OnHomeMOpaHHbIE
OopraHonabl KJICTKH.
[IpakTnueckas padbora
«M3yueHne nBUKEHUS
IUTOITIa3MbI B paCTUTCIIbHBIX
KJIETKax»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

20

[TonmyaBTOHOMHBIE
OpPTraHOUIBI KICTKU:
MUTOXOHJIPHH, TIITACTH/IBL.
JlaboparopHnast pabota
«HccnenoBanue mia3mMonnsa
Y JETIa3MOJIN32 B
PACTHTENBHBIX KIETKAX)

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

21

Hemem0OpanHbie opraHou/ bl
KJIETKU

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

22

CrpoeHue u QyHKIMHU Sapa

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22

23

24

CpaBHuTENbHAS
XapaKTePUCTHKA KIETOK
sykapuot. JlabopatopHas
pabota «/3ydeHue cTpoeHHs
KJICTOK Pa3JIMYHBIX
OpPTaHU3MOB»

Accummianus u
JTUCCUMMJIISALIUS — JBE
CTOPOHBI METa0OIU3MA.
Tunsl oOMeHa BeIIecTs.
Jlaboparopras pabora
«M3ydeHne KaTaTuTH4ECKON
aKTUBHOCTH (pepMeHTOB (Ha
pUMEpe aMIJIa3bl WIH
KaTaJia3bl)»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

25

DepMEHTaTUBHBIN XapaKTep
peaKkuurii KJIETOYHOTO
Metabonusma. JlaboparopHas
pabota «3yuenue
(bepMeHTaTUBHOTO
pacIleIIeHHs] IEPOKCUAA
BOZOPOJIa B PACTUTENIBHBIX U
KHUBOTHBIX KJIETKaX»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

26

Benku-akTuBaTops! U OENKH-
MHTUOUTOPHI

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

27

28

ABTOTpOGHBIH TUII OOMEHa
BEIIIECTB

dorocuntes

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22

29

XemocunTes. JlaboparopHas
pabota «CpaBHeHHE
nporeccoB GpoTocuHTEe3a U
XEMOCHHTE32»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

30

AHa’po0OHBIE OPTaHU3MBIL.
Buner 6poxenust.
JlaGopaTopHas paboTta
«CpaBHEHHE IPOLIECCOB
OpOKEHMSI U ABIXaHUS»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

31

AspoOHbBIE OPraHU3MBI.
Dranbl SHEPreTH4ECKOro
oOMeHa

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

32

DHeprust MeMOpPaHHOTO
rpagueHTa nporoHoB. CuHTe3
AT®: pabora NpoTOHHOI
AT®-cunTassl

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

33

34

Peakuum MaTpu4HOro
CHUHTE3a

Tpanckpunuus —
MaTpuuHblii cuHTe3 PHK

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

35

36

37

Tpancasiuus u e€ sTarbl

KonupoBanue aMHHOKHCIIOT.
Posne pubocom B 6GuocuHTE3E
Oenka

Opranuzanus resoma y
IIPOKApUOT U DYKAPUOT

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

38

MonekynsapHble MEXaHU3MBbI
IKCTPECCUU TEHOB Y

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22

JYKapHOT

39

Bupycsl — BHeKJIETOUHBIE
(OpPMBI J)XU3HH U OOJTUTaTHBIC
napasursl. lIpakTuyeckas
pabota «Co3anue MoJaeu
BUpYCa»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

40

41

Bupycusie 3a6o1eBanus
YeJ0BEKa, )KUBOTHBIX,
pacTeHui

HanorexHonoruu B OHOJIOTHH
A MEIULIMHE

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

42

43

JKM3HEeHHBIN UK KIETKH

Marpuunsiii cuates JJHK

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

44

Xpomocowmsl. JTabopatopHas
pabora «M3y4eHre XxpoMocoM
Ha T'OTOBBIX
MUKpOIIpernaparax»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

45

46

47

Jlenenue KIeTKU — MHUTO3

Tunsl knetok. Kapuokunes u
nuTOKMHE3. JJabopaTopHast
pabora «Habmonenue
MHUTO3a B KJI€TKaX KOHYHKA
KOpeIIKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax)»

PerJISIL[I/ISI KHU3HCHHOI'O
OUKJIa KJICTOK

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

48 Opranusm Kak eMHOE 1IEJI0e

TkaHu pacTeHui. https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
49 JlaGopaTopHas paboTta

«M3ydeHue TkaHen

pacTeHuin»

TKaHU )KUBOTHBIX U https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
50 yenoBeka. JlabopaTopHas

pabota «3ydyeHue TkaHen

KUBOTHBIX»

Opranel. CucTreMbl OpraHos. https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
51 JlaGoparopHnas pabota

«M3ydyeHue opraHon

LIBETKOBOTO PACTEHUS»
52 Oropa Tea OPraHI3MOB https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
53 JIBHOKEHUE OPraHH3MOB https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
54 TIHTaHHE OPraHI3MOB https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

[IuTanue MO3BOHOYHBIX https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

KUBOTHBIX.
= [InmeBapuTenpHas cucreMa

YesioBeKa
56 JIbIXaHME OpraHu3MOB https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

JIprxanue mo3BOHOYHBIX https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
> YKUBOTHBIX U YEJIOBEKa
58 TpaHcnopT BelecTs y https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

OpraHnu3MoB
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KposeHocHas cucrema

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

59 [I03BOHOYHBIX JKUBOTHBIX U
4eJI0BEeKa
60 Bhiie/ieHHe Y OpraHI3MOB https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
61 3aIuTa y OPraHH3MOB https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
62 VIMMyHHasi CHCTeMa YeNOBeKa https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
63 Pasgpaxxumocts u peryssinus https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
y OpraHu3MOB
I'ymopanbHas peryisuus u https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
64 SHJOKpUHHAs cHUCTEMA
KUBOTHBIX U YEJIOBEKA
65 DopmMBbl pa3MHOKEHUSA https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
OpPraHHU3MOB
66 TT0MI0BOE Pa3MHOKEHHE https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
67 Meiio3 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
I'amerorenes. O6pazoBaHue u https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
pa3BUTHE NOJIOBBIX KJIETOK.
68 JlaGopatopHnas pabora
«M3yuenue cTpoeHus
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»
69 WupuBuayanbHOE pa3BUTHE https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
OpPraHU3MOB — OHTOTI'€HE3
70 3akajika OpraHoB U TKaHEn https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

M3 3apOJbIIICBLIX JIUCTKOB
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71

72

73

PocT u pa3ButTHe )XKHBOTHBIX.
JlaGopaTopHas paboTta
«BpIsiBIICHNE IPU3HAKOB
CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX»

PasmHOkeHUE U pa3BuTHE
pactenuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX
pacTeHui»

Ucrtopus cranoBiaeHus 1
Pa3BUTUS FEHETUKH KaK

HayK{

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

74

OCHOBHBIC TIOHSTHS U
CHUMBOJIbI TCHETHKH.
Jlaboparopnas pabora
«/Ipo3oduna kak 00BEKT
TEeHETUYECKUX
HCCIIEIOBAHUID)

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

75

76

3aKOHOMEPHOCTHU
HacJIeJOBaHMsI PU3HAKOB.
Monorubpuanoe
ckpemuBanue. [Ipaktnueckas
pabota "U3yuenue
pE3yJIBTAaTOB
MOHOTHOPHUIHOTO
CKpEeIIMBaHUs y 1po30(uisr"

[{uTonornyeckre OCHOBBI
MOHOTUOPHUIHOTO

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
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CKpEILLIMBaHUS

77

78

79

AHanuzupyroiiee
ckpeuuBanue. Henomnnoe
JOMUHHUPOBaHUE

JuruOpuaHoe CKpeluBaHue.
I[pakTuyeckas padbora
«/3y4eHue pe3ynpTaToB
JTUTHOPUTHOTO CKPEITUBAHUS
Y IpO30(HITBI»

LuTomornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

80

CueruieHHOEe HaclIeOBaHUE
MIPU3HAKOB

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

81

82

XpoMOCOMHas1 TEOpUs
HAaCJIEICTBEHHOCTH

I'eneTuka mona

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

83

84

85

I'enoTnn Kak 1meocTHas
cucTemMa

I'eneT4eCKU KOHTPOIIb
pa3BUTHUS PaCTCHUM,
JKUBOTHBIX U YEJIOBEKa

HM3MeHYHUBOCTh ITPU3HAKOB.
Buasl u3MeHUNBOCTH

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

86

87

MoaudukaronHas
N3MEHYNBOCTH
BapuauuonHsslii psaa u
BapHalMOHHAas KpUBasl.

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
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88

89

90

Jlaboparopuas pabota
«Hccnenosanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
u3menuuBoctH. [loctpoenue
BApUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

I'enoTnnnueckas
H3MEHYNUBOCTb.
KomMOunatusHas
A3MEHYNBOCTD

MyranunonHnas
H3MEHYNUBOCTb.
[IpakTrueckas paboTa
«Mytauuu y npo3oduisl (Ha
TOTOBBIX MUKpPOITpETapaTax )
3aKOHOMEPHOCTH
MYTalMOHHOTO TMpoliecca.
ONUreHEeTHKA U SITUTeHOMHUKA

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

91

I'enernka yenoseka.
[IpakTnueckas padbora
«CocTaBiieHUE U aHAJIU3
POIOCIOBHON»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

92

93

MeTtoabl MeTUITHHCKOM
TeHETUKH

3HaveHre MEIUITUHCKON
TCHCTHUKU B Hpe}IOTBpaHIeHI/II/I
" JICHCHHUH I'CHCTHUYCCKHUX
3a00JIEBAHUH YEIOBEKA

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
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94

95

96

OCHOBHBIE TTOHSITHUSA
ceneknuu. JlaboparopHas
pabota «/3y4eHre copToB
KYJIBTYPHBIX PACTCHHH U
MOPOJI TIOMAIITHUX
YKBOTHBIX)

MeToabl CeNeKIIMOHHON
pabotel. JlaboparopHas
pabota «/3y4yeHre MeTO10B
CEJICKIIH PACTCHUID)

JocTrxeHus cesieKIuu
pacTeHU 1 KUBOTHBIX.
[IpakTrueckas paboTa

«IIpuBUBKa pacTeHUI»

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

97

CoxpaHeHnue, u3y4eHue u
UCTIONIb30BAHUE
TeHETUYECKUX PECYPCOB

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

98

buortexHoMOTHS Kak HayKa u
OTpaciib MPOU3BOJICTRA.
[IpakTnueckas padbora
«M3ydenne 00bEKTOB
OMOTEXHOIOTHI

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

99

100

101

OcHOBHbIE HaNpaBICHUS
CUHTETHYECKON OMOIOrNH

XpoMOCOMHasI U TeHHasI
WH)KCHEPUs
MenummacKne
OMOTEXHOJIOTUH

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
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Pe3epBHbIit ypok.

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

102 [ToBTOpeHue, 0600mIEHNE, 1
CHUCTEMATHU3aIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

[Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np. /Ilox pen. [laceunmnka
B.B. buonorus. «JIuaus xuzam» (10-11) (YrmyOnéHHbIN)

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. A. A. Kupunenko EI'D buonorus reneruka. Mockga, 2023
2. T.JI. bormanosa, E. A. CononoBa buonorus cnpaBounuk. Mocksa, 2023

3. Meroanueckas ouonmnoreka ®I'MC Mos mikoa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://myschool.edu.ru/


https://myschool.edu.ru/

