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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenpanii  oOy4eHUsT Ha YpPOBHE CpPEAHEro OOIIero oOpa3oBaHUsl U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHomy mpeamery "buomorus" naér mpenacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHYeT TMOCIEA0BATEIbBHOCTh M3YYEHHsS YYEOHOro marepuaia ¢ ydEéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuoJIoTMYecKoe O00pa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TMPU  HU3YYEHUH  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME YEeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecmneunTh  OCBOEHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMbBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COAEP>KaHUHM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyoaéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JAESITEIbHOCTH, CBSI3aHHOM ¢ Ouoyiorned, WM K BBIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoleHo3, onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPA3BUTHUSA, TEHETHKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHue OOy4YaloIMMUCS  YMEHUSIMH: CaMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoOIleCCe 3HAKOMCTBAa C BBIIAIONIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
OOBEKTOB M MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHue  OOyYarOIIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHrne 0E30MaCHOCTH >KU3HEAESITEIbHOCTH B YPE3BbIUAMHBIX CUTYAIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOpHH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o01mero oopasoanus, cocrabiser 204 vaca: B 10 xiracce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHWS B OpPTaHM3AIUAX  CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUU TPOSKTHBIX M YYEOHO-MCCIEA0BATEIbCKUX PadoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
N. BaBunos, Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XUBOrO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTEMATH3alMs, MeTaaHanu3. [lonarue o 3aBUCUMMOn 1
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKak€HUs Ppe3yJIbTAaTOB JKcrnepuMeHTta. [loHsTue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEUECKOro opraHuzma», «buoreonenos», «buocdepa», «Merombl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB

Tema 3. buoJsiorusi KieTku

Knetka — cTpyKkTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KJIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. IIneiinen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpomatorpadus, 3eKTpodope3, METOJ MEUEHbIX aToMOB, auddepeHInanIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n €€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOruuecKas
poJib. Poib KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIACOCTaBOETKOB.CTPYKTYpbl OesKoBOM Mouiekynbl. [lepBuunas
CTpyKTypa Oeika, MNenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHkuu 6€1K0B. [lpuonsi.

VYrneBonbl. MOHOCaxapupl, 1UCaxapHibl, OJUTOCaxapyIbl U MOJIUCAXAPHUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUU YIIIEBOJOB.

Jluriunpl. T'uapodunbHo-THAPOdOOHBIECBOKcTBA. KiTaccubukaus TunumaoB.
Tpurnuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUN



munuaoB. OOmMe CBOMCTBAa OMOIOTHYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. Ilpasuno Yapradda. Crpykrypa
JHK — npoitnascnupanb.MecTtoHaxoxaenue u ouosorundeckue ¢ynkiuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIMH B
Kietke. [pyeue nykneoszuompugocghamer (HTP).Cexsenuponanue JHK. Memoosi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNl. Moodenuposanue
CMpPYKmMypsl U QYHKYU OUOMONIEKYNL U UX Komniekcos. Komnvromephwiii ouzaun u
Opeanuyeckull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «PacrpeneneHue XUMHUYECKUX OSJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOJIEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATOy.

OOopynoBaHue: XUMUYECKAs MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

Tema S. CTpoenue u QyHKUMHU KICTKH

Tunel KIETOK: »JyKapuoTHyecKass M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTHUIeCcKou KiaeTku. Kierounas creHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpPOCHHsI TEeTepOTpPO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue u (YyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUecKyl0 MeMOpaHy: MacCUBHBIN
(mupdy3usa, obneru€énnas auddys3us), aKTUBHBIN (MEPBUUYHBIA U BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-



KaJUEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (aronuTto3. Dx301uTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHMA, TPHOOB.

[uromna3sma. [lutozonb. IluTockener./[BrmxeHuenurornaa3mMbl. Opranou bl
kieTkn. OnHoMeMOpaHHBIE OpraHoubl KIETKH: OJHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKUIMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOWAOB KJIeTKU. CTpoeHue TrpaHyJISIPHOTOPETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsIpHBIA) — DHAOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkius anmnaparta ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  ILJIACTHU[IBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHJpUN u tuiactul. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUMN.

HememOpanubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. PuGocompi. IIpomeorcymounvie Qunamenmeol.
MukpodunameHTsl.  AkmunogvieMukpopuiamernmsi.  MBbIIIEUHBIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. Mukpotpybouku. KierouHsii
neHtp. CTpoeHuWE U JBWKEHHE OKITYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
nuTorasMel. LleHTpuons. benku, accoyuupoganmvle ¢ MUKpODUIAMEHMAMU U
muxpompyboukamu. Momophvie benxku.

Anpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JuHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
Mpaxcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTKn», «CTtpoeHue
JKUBOTHOM  KJIETKW», «CTpo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NPOKapuOTHIECKON KIETKN.

O6opyoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTeprUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.



Jlabopatopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BeniecTB M NMpeBPalllcHIE JHEPTIUH B KJIETKe

AccUMMIIALINS U TUCCUMIISILIUS — IBE€ CTOPOHBI MeTabou3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpOo(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecrnieueHue KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUd KJICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHMYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHokcueenHbvlli U oxcuceHHbll omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0poriacToB B mpoliecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cq. u CAM-munol
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsHMEe pa3nuyHbIX (PaKTOpOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XeMOCHHTE3. Pa3znooOpaszue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJIHbBIE
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buael Opokenus. I[IponykTel OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHCIEHHUE, WM KIETOYHOE JIbIXaHue. Poib MUTOXOHIpHIL B
nporueccax ouojgoruueckoro okucienus. Llukinnueckue peakuuu. OKUCIUTENbHOE
bocdopmiupoBanue. Iuepeus memodpanHoz2o epaduenma npomonos. Cunme3
ATD: paboma npomonnou ATD-cunmaser. llpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « IHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE I MPUTOTOBIICHUS
MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WU KaTajia3bl)y.



JlaGopaTtopnas pabora «UM3ydenue (EepMEHTATUBHOTO pacCILEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX.

IpakTuueckass padora «CpaBHeHHE TIpoIecCOB  (OTOCHMHTE3a U
XEMOCUHTE3a.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakuun mMatpuuHoro cunHrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzaiys reHoma y
MPOKAPUOT U IYKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako6, K. MaHno). MonexynsapHvle mMexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
po1IeccoB B KieTke. KieTounslil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, peeepma3sa, unmezpasa.

Bupychubie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHbIe U1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamurxa: unmeepayusi u anamuz doavuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonoeuu u meouyume.
Ipoepammupyemvie pynkyuu 6eaxkos. Cnocobvt 0ocmasKu 1eKkapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuii Koy, «Bupycer»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHnue MOJCIU BUPYCAy.

Tema 8. ) Ku3HeHHBbIH TUKJI KJIETKH

Knerounbrii 1uki, ero mnepuoiasl W perynsnus. WMurepdasza u MuTO3.
Oco0OeHHOCTH TMpolleccoB, MpoTeKarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[Ipecunretmdyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TepUO bl HHTEP(DA3HI.

Martpuunbin cunres JIHK — perumkanumsa. [Ipunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUIECIBHOCTb.



Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u
TejaoMepa3a. XPOMOCOMHBIH HAOOp KJIETKH — KapuoTwm. JIUTUIOWIHBIN W
TarionHbI  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHTO3a M TPOUCXOIAIINE B HUX
nponeccel. Tunel muro3a. KapuoknHe3 u nuToKnHE3. buosiorndyeckoe 3HaueHUe
MHTO34.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. I[Iporpammupyemasi KieTO4YHAs
rubesnpb — arnomnTos.

Knerounoe sapo, XpomMocoMbl, (PYHKIIMOHAIbHAITEHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu kKiemox. «L{ugpposas
Kliemkay» — ououngopmamuyeckue mMooeiu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmunpl 1 cxembl: «OKW3HEHHBIM LUK KIETKW», «Mutos3», «CrpoeHue
xpomocomy, «Pemmkanusa JHK».

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

JlaGopaTopHas paGora «Habmonenue MuTo3a B KJIIETKaX KOHYMKA KOPEILKa
JyKa (Ha TOTOBBIX MUKPOIIpENnaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOEGHHMSI U JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
opranu3moB. bakTtepuu, apxeuw, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIE
BOJOPOCIH, APyrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacreHuil. TuUIBI PacTUTENBHBIX TKaHEW: oOpa3oBaTelbHa,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKUMNA U PaciofiOKEHHs TKAHEH B OpraHax pacTEHUH.

TkaHu XUBOTHBIX U 4YeNOBeKa. THUIBI )KMBOTHBIX TKaHEH: sMUTETUaIbHA,
COCUHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUMHA U
pPacHoJIOKEHUs] TKAHEH B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratnBHble M TeHepaTMBHBIE Opranbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPTaHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHMI ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.



JIBrokeHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucremMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranue opranusmoB. lloryomeHnue BOABI, YIVIEKUCIOIO ra3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpHumosiocTHOE U
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
MUIIEBAPUTENILHOIO Tpakra. llumesapurenbHble xenesbl. IlumesBapurenbHas
CUCTEMA YEeJIOBEKa.

Jprxanue opranu3MoB. JIpixanue pacteHuit. Jlpixanue xuBOTHBIX. J{uddyzus
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHH.
TpaHcrmopT BemECTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepla v €€ peryJisiius.

Beinenenne y opranusmMoB. Beigenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelMsi U 00paTHOE BCcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbIJCIICHUSI.
CBs13b IOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cUCTEMaMU. Beienenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHEe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3anUTa Yy MHOTOKJIETOYHBIX PACTECHUU.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHUYECKOM 3a1UAThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amuTa opranu3ma ot OonesHeidl. IMmyHHas cuctema uvenoBeka. Knetounslit u
TYMOPJIbHBIH HUMMYHHUTET. Bpokn€éHHbIH U npuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxxumocts u  peryisiqus y  oprauusmoB. Pasgpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpaxumocTts W perymanus y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.



HepBHas cucrema u pedrekTopHas peryisaius y >KUBOTHBIX. HepBHas
cUCTEeMa U €€ OTIEeNbl. DBOJTIOIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENBl TOJOBHOTO MO3Ta IMO3BOHOYHBIX JKMBOTHBIX. Pediekc n
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anMocBsi3p HEpBHOM U SHAOKPUHHON cucTteM. [umnoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaIMuA

[Toptper: U. I1. [1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LIBETKOBBIX PAaCcTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHrEe JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpIlieyHass ~ CHCTEMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpPOEHHE THUIPBI»,
«Ctpoenne miaHapun», «BHyTpeHHee CTpoeHue HO0XAEBOro uepBs», «HepBHad
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  ntumy, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

O6opynoBaHMe: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaTbl OJHOKIETOYHBIX
OpPraHu3MOB, MHKpPOIpPENapaTbl TKAHEH, PAKOBUHBI MOJUIIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHHMl pa3HbIX OTHAEJIOB, BJIAXHbBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyioBaHuUE ISl IEMOHCTPAIIUU TTOYBEHHOTO W BO3YIIIHOTO MTUTAHUS PACTCHUH,
pacuieruieHus Kpaxmalia u OeJIKoB Mo AedcTBreM (GepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMK OIBITOB MO M3MEPECHUIO KXU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB



®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrmonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUS,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Meito3a. [ToBenenne xpomocoMm B Meito3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OO0pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPUOHATBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUL.
Konyenyusi mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH JpOOJEHUS MIICKONMUTAIONUX. 3apObIIIEBbIE JIUCTKH
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW W3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUSA).
3aknajka IUTaHa CTPOEHMS JKMBOTHOTO KakK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BiusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE Pa3IUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE MPSMOTO0 U HEMNPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHUE B MpUPOAE. THUIBI pocTa >KUBOTHBIX. PaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smuoxxenne u pasButue pacteHuid. 'ametodutr u cnopodut. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE H  Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTysiiid OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsl: C. I'. HaBamun, X. [Ineman.



Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecmosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHoOXeHue ruzipel», «Meito3», «Xpomocombly, «I'amerorenes», «CtpoeHue
ANIEKIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaJAuMU OHTOreHe3ay», «lIpsiMoe u
HeNpsiMOe pa3BUTHE», «Pa3BuThe Mailickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYJOJIbHBIX pacTeHUW», « KU3HEHHBIA ITUKII
MOpPCKOM  KamycTbl», <«JKU3HEHHBIM THMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBD.

O6opynoBaHHE: CBETOBOM MHKPOCKOI, MHUKpONpenaparhl SHIEKICTOK U
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

IIpakTnueckass padora «BbIABIECHME MPU3HAKOB CXOJCTBA 3APOIBIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHoB Pa3MHOXKECHHUS BBICHIUX
pacTeHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopuss CTaHOBIICHMS W pa3BUTHS TEHETUKH Kak Hayku. PaGoter I
Mennens, I'. ne @puza, T. Moprana. Poib oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6otel H. K. Konwioa, H. M. BaBunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIEC TEHETUUECKUE TOHATHUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUICTIbHBIE TEHbI, AJbTCPHATHUBHBIC IPU3HAKU, JOMHHAHTHBIA W PELIECCHUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHIT, ()EHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JlemoHcTpanuu

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

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopnasi pabGora «/[po3oduima kKak OOBEKT TI'€HETHYCCKHUX

VCCIIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi THOPUIOB MepBOTO MoKoJaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacLICIUICHUs MPU3HAKOB. LluTosIOrMueckne OCHOBBI
MOHOTHOPHIHOTO CKpelnuBanus. [ umores3a 4ucToTh raMer.



AHanusupytonee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HacleJOBaHUS.
Pacuierienre npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpenuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HacJeloOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUSI.

CuemienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['eHeTuka noja. XpoOMOCOMHBIM MEXaHU3M ONPEAEIECHUS oda. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMmeTHbI moi. ['eHernueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBEHHBIM aulenu3M. BzauMmonencTBHe HEAUICNbHBIX T'€HOB.
KommemeHnTapHocTh. Onnctas. Ilonmmmepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaKKe (PU3MOJIOTMYECKUX TPOLECCOB, MOBEACHHS M KOTHUTHUBHBIX (DYHKIIHM.
['eHeTHUecKrE MEXAaHU3MbI CHMOMOT€HE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO31H
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnuyeckue acmeKkTbl KOHTPOJSA U
W3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHBl Mennemns», « Tpetuii 3akoH
Mengnens», «AHanusupymollee CKpemuBaHuey, «HemomHoe noOMUHUpPOBaHHEY,
«CrenyieHHOEe Hacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLBDY,
«MHOXECTBEHHBIN aJljIenu3M», «B3aumMoaeicTBue TeHOBY.

O6opynoBanue: MOJAENIb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
ruOpuI0oB TEPBOrO IMOKOJIGHWS W PACIIEIUICHHUs MPU3HAKOB, MOJEIb s
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas padora « PenieHrue reHeTUUECKUX 3a71a4»

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUM (DEHOTHIIA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHbIE MpU3HAKU. Buibl
W3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS!.

MoaudukannonHas uU3MEHUMBOCTh. Pomnb cpensl B (OpMUPOBAHUU
Moau(pUKalMOHHOW n3MeHunBOCcTH. HopMma peakuuu npusHaka. BapuannoHHBIN



psn u BapuauuoHHas kpuBas (B. Horanncen). CoiicTBa MOauUKalMOHHON
W3MEHYUBOCTH.

['enHoTHNIMYEecKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Buibl reHOTUITHYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMmOuHaTuBHass M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIEcCC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATHBHOW M3MEHYMBOCTH B CO3]aHUN
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanuoHHass W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U TMOJOBblE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTaluid. MyTareHbel W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIECca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBunon). BuesnepHasi U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb  ONUSEHEeMUYECKUXx Qakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOB.

JleMoHCTpauumn

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

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTEY, «Meiiosy,
«OmonoTBopeHuey, «I'eHeTndeckue 3a00jieBaHus YeoBeKay, « Buabsl MmyTaiuiig.

OO6opynoBaHue: XHBBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

Tema 14. I'eHeTHKA YeI0BeKA

Kapuotun uyenoeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS TE€HOMA
4yejaoBeKa.  MeToapl  M3YYEHMSI TEHETUKHA  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJIALIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemMeHHOE ONPEJICIICHUE FeHOTHUIA;
MOJJHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIbIO
[11IP-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUS YesIOBEKa. [ €HHbIE U XPOMOCOMHBIEC
Oone3Hu dYenoBeka. boyie3HM ¢ HACHEACTBEHHOW IPEaPacIioiOKEHHOCTBIO.
3HauyeHUE MEIUIIMHCKOW T'€HETUKU B MPEAOTBPAILICHUU U JICYCHUH T'€HETHUYECKHUX
3a0oneBaHui 4YenmoBeka. MeauKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKHE ACMEKThl UCCIICIOBAaHUN B
00J1acTH peaKTUPOBAHUS FT€HOMA 1 CTBOJIOBBIX KJIETOK.



['enerndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAIoIIeH cpeanl. | eHeTnyeckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpaIMuA

Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeTolbl U3y4eHUS] TE€HETUKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJIEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALMH.
VYuenne H. WM. BaBumoBa o IlenTpax mnOpouUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKMX PSIIOB B
HaclIeACTBEHHOM u3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

MeTonbl ceneKIMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA M
VHIUBUATY QJIbHBIM. OTarml KOMOUWHAIIMOHHOM CCJICKIIUU. HcnurwiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ]  CEJCKIMOHHOM  paboThlI.
PanmnanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpHBIX
dbopm opranusmMoB. Hcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekomOuHaHTHBIX JIHK 111 momydeHus ncxoqHoro Marepurana Juisi CEICKIIUH.

[Tomyuyenue MTOJIUILIIOUIOB. BryTtpusnnosas ruOpUIN3aIus.
brnuskopoacTBEeHHOE — CKpelMBaHue, wid  WHOpumuHr.  HepoacTBenHoe
CKpellluBaHue, Win ayropuauHr. 'erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYU).

CoxpaHeHUEe U U3YUYECHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed ISl CO3JaHUsT  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CeabCKOXO3SAUCMBEHHIX U NPOMBICIOGLIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCmBYIoOuWUx U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetll U nepcneKmueHbX MexHOI02UlL.

JlemoHcTpanuu

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



Tabmuibl u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3us KyJIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metoapl cenekiuny, «Otnanéunas rubpuauzanus», «Myrtarenesy.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

Tema 16. buoTexHoJI0TMs U CHHTETHYECKAs OMOJIOTHS

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 150. XapaKTEPUCTHKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOTYyYEeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJeNHe. Mukpoouonoruueckuit cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
TexHoJsioruid. [Ipon3BoACTBO O€nKka, AMUHOKUCIOT U BATAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIECJICHAIIPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C IIEJIBIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETHUECKHUE MY TH.

Kiierounas unxkeHepusa. MeTonbl KyJIbTYphl KIETOK U TKaHEW pACTEHUN H
KUBOTHBIX. Kpuobanku. Comartudeckass TruUOpUAM3ALMS W COMAaTHYECKUM
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJICKUUU pacTeHuu. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHHUE >KUBOTHBIX. METOM TpaHCIUIAHTALIMU SIAEP KIETOK.
Texnonozuu 0300p08IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JTarHocTuka. MeTaOoJIOMHBIM aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YEJIOBEKA JUIsl OLEHKH COCTOSHUS €ro 310poBbs. lCronp30BaHME CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus mansg  pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JIaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTHUH TPEXMEpPHOTro OMOnmpUHTHUHTrA U ckaddosiauHra
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAULIUHBL.

Co3nanve BEKTOPHBIX BAKIIMH C IIEJIbI0 OOecTedeHus KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbyukimonupoanus PHK-conepikaiyx BUpPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHbBIC
3a00JIeBaHUS YEJIOBEKA M )KUBOTHBIX.

JleMoHCTpanun

Tabmuibr u cxemsbl: «MCmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
MPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I'eHHast HHKEHEPUs».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHME OOYJArONUMUCS POCCHUUCKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyX OBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEAU3AlMA OCHOBHBIX HAIpPaBICHUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN M HENPHUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITENBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB W OLICHKM MX BO3MOJXHBIX IIOCHEACTBUI s
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOACHUE  TpaBWil  TMOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE SKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJIsI COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPAa M MPOUCXOASAINIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTH HAy4YHOH JeATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpPa H CHENU(PHKYy METOJOB TMO3HAHMUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCCIICIOBAHNUE, HaOJI0ICHHE, U3MEpPEHHUE, DKCIIEPUMEHT U
JIPYTHUE);YHUBEPCATbHbBIE yueOHbIe NEUCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKATUBHBIE,  PETYJISTUBHBIE), o0ecreunBarone (dbopmHupoBaHUE

(YyHKIHMOHAJIBHOM T'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHUMU OOy4aronIuxcs;
CHOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXJIUCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble yueOHbIE JEWUCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHbIEC yueOHbIE AEHCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE yUeOHBIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1)0a30Bble JIOrHYeCKHUeE TeHCTBUSA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpexcrtsa Uil IIPEACTABIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMATepUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIETOBATEIBCKON U MIPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMALUU (TEKCTE yueOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh U HETIPOTUBOPEUHUBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYypy aKTUBHOTO HCIOJIb30BAHUS PA3TMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CUTYyalluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBYSI IPU PENICHUH YIeOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABJIATH IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HWIEHU C TMO3WLHMH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBAThb PUCKM W CBOEBPEMEHHO IPUHHUMATh PELICHHsS II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecleyYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAKKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — 0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJEHUS, PACIICIIJICHUSI, YACTOTHI TaMeT,
HE3aBUCUMOTO  HaciemoBanuss [.Mengensd, TOMOJIOTHYECKHMX  DPSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIECOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKAa, IMPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€i03a, raMeToreHe3a, sMOpUOreHe3a, MOCTIMOPHOHAIBHOIOpa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWJAaMH KIETKH U HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Ielb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHbIE  Pe3yJlbTaThl HAa  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
MHTEpeC, HalpaBJIEHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
IPOJOJDKEHHE OHOJIOTHYECKOTO O0pa3oBaHUS B  OPraHM3alUAX CPEIHETO
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosnyecTBouyacon JaekTpoHHbIe (HU(pPOBHIE)
HaumeHnoBaHHepa31e/ioB U TEMIIPOTPAMMBI
n/n Bcero IlpakTuyecknepadoTbl  00pa3’oBaTe/IbHbIEPECYPCHI
1 buonoruskaknayka school-collection.edu.ru
2 JKuBble cucTeMbl U UX U3y4YECHUE
3 buonoruskineTkn 0.5
4 XHUMHYECKaIOpraHU3AUSIKIECTKH 10
3) Crpoenne U QyHKITUHKICTKA 8
5 OOMeH BelIeCcTB U MPEBpAIlEHUE SHEPTUU B 9 1
KJIETKE
7 H"aCJ'ICI[CTBeHHaH nHpopMaIus U pean3anus 9 05
e€ B KJIETKe
8 KN3HEeHHBIAITUKITKIIETKH 6
9 Crpoenue U pyHKIMHOPraHU3MOB 17
10 PasMHOXeHME U pa3BUTHEOPTaHU3MOB 8
1 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 0.5
M3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHHACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6
14 I'eHeTnkauenoBeka 3 0.5
15 CenexuusopraHu3MoB 4
16 buoTexHOMOTHS U CHHTETHUYECKAIONOIOTUS 4
17 PezepBHOCBpEeMS 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10










HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmnuecTBo yacos
ara JJ1eKTpOHHBbIeN M (PPOBHIEO
Temaypoka IpakTuyeckue A P p
n/ Bcero H3YYeHUs Opa3oBaTeJibHbIEpPeCypPChI
padoThI
n
1 buonorus kak KOMIJICKCHAsI HAYKa U KaK 4acTh 1 05.092023  school-collection.edu.ru
COBPEMEHHOTO O0IIECTBa
2 JKuBbIe CHCTEMBI U KX CBOMCTBA 1 05.09.2023 = school-collection.edu.ru
3 YpoBHEBaIOPTraHU3AIUSKUBBIXCUCTEM 1 07.09.2023
4 MeTo1b1 MOJIEKYJISIPHOM M KJIIETOYHOM [IUTOJOTHH 1 12.09.2023
5 HcTopust OTKPHITHS U U3YYCHUS KIICTKH. 1 12.09.2023
Kierounasteopus
6 XHUMHYECKUNCOCTABKIETKH 1 15.09.2023
7 MuHepanbHbIC BeNIeCTBa KICTKH, UX OHOJIOTHICSCKas 1 19.09.2023
poIb
Opranuveckue BemecTBa KJICTKH — OCIKH.
8 JlabopaTtopHas padota «OO0Hapyx)eHne OSIKOB C 1 1 19.09.2023
MTOMOIIIBI0 KAYECTBECHHBIX PEAKIIAI»
9 CoiicTBa, Knaccuukanys U GyHKIUU OSIKOB 1 21.09.2023
10 OprannvecKkreBenecTBaKIETKU — YIII€BO/IbI 1 26.09.2023
11 OprannuecKkueBenIeCTBAKIETKH — JTUIUIbI 1 26.09.2023
12 Hyxneunoseie kucnotsl. JJHK u PHK. 1 28.09.2023
ATO.
13 Crpoenue u pyHKITUH Hpyrue 1 03.10.2023
nykaeosuarpudocdarsr (HTD)
14 Cexsenuposanue JJHK. MeToapel reHOMUKH, 1 03.10.2023




TPAHCKPUIITOMUKHU, IPOTCOMUKHU

15 MeToapICTpyKTypHOHOMOIOTHH 1 05.10.2023
16 Tunsiknerok. [IpokapuoTnueckaskieTka 1 10.10.2023
17 CrpoeHnesyKapuoTUUECKONKIIETKI 1 10.10.2023
18 [ToBepxHOCTHBIHAIITIAPATKIECTKH 1 12.10.2023
19 OnHOMEMOpaHHBICOPTAHOUABIKIICTKH. 1 17.10.2023
[TonyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH,
20 wactusl. JIabopatopHas padora «MccnenoBanue 1 1 17.10.2023
J1a3MOJIM3a U JACTIa3MOJIN3a B PACTUTENBHBIX
KJIETKaX»
21 HememOpaHHBICOPTaHOWIBIKIICTKH 19.10.2023
22 Crpoenne u QyHKIUUAAPA 24.10.2023
CpaBHuTENbHASA XapaKTePUCTHKA KIETOK DYKapHOT.
23 JlaGopatopHnas pabota «3yueHue CTpoeHUs KIETOK 1 1 24.10.2023
Pa3IMYHBIX OPTAaHHU3MOBY
ACCHUMUJISIIIAS U TUCCUMMIISIIIASL — JBE CTOPOHBI
24 MeTtabonu3ma. Tumel oOmMeHa BemechB. JlaboparopHas 1 96.10.2023
pabota «/3ydyeHue KaTaJIuTHYeCKOH aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMIIIa3bl WIH KaTauasbl)»
DepMEHTATUBHBINA XapaKTeP PEAKIHUN KIETOYHOTO
o5 MeTtabonm3ma. JlaboparopHas padota «M3yuenue 1 05 07.11.2023
(epMEeHTaTUBHOTO pacUIETJICHUs NEePOKCHIa BOJOPOIa
B PAaCTUTEJIHHBIX M JKUBOTHBIX KIIETKAX)
26 benku-akTUBAaTOPHI U OENKU-UHTUOUTOPHI 1 07.11.2023
27 ABTOTpO(HBINTHTIOOMEHABEIIECTB 1 09.11.2023
28 doTtocuHTE3 1 14.11.2023
29 Xemocwunres. [Ipaktudeckas pabora «CpaBHEHUE 1 1 14.11.2023




MPOIecCOB (POTOCHHTE3A U XEMOCHUHTE3a

30 AHa’poOHBICOpTraHNU3Mbl. BUIBIOpOKEHUS 1 16.11.2023

31 OA(?EZS:HG OpPraHMU3Mbl. DTalbl SHEPIrETUUECKOTO 1 91.11.2023
DHeprus MEMOPaHHOTO rpajineHTa MpoToHOB. CHUHTE3

32 AT£: pabota rf)pOTOHHOﬁpATd)-CHHTpasm 1 21.11.2023

33 PeaknuuMarpuyHOrocuHTE3a 1 23.11.2023

34 Tpanckpunuus — marpuussiiicuates PHK 1 28.11.2023

35 Tpancnsanus u e€aranbl 1 28.11.2023

36 KomupoBanue amuHOKHCIOT. Pois pubocom B 1 30.11.2023
OnocuHTE3e OenKa

37 Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT 1 05.12.2023

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y 1 05.12.2023
yKapuoT
Bupycbl — BHEKIIETOUHBIE ()OPMBI KU3HH U

39 oburatHeie Tapa3uThl. [IpakTuyeckas pabora 1 0.5 07.12.2023
«Co3/1anre MoJIeH BUPYCay

40 BI/Ip}ICHIfe 3a00JIeBaHUs YEIIOBEKA, )KUBOTHBIX, 1 12122023
pacTeHHiA

41 HanoTtexHOMOTHMM B OHOJIOTHH U METULIMHE 1 12.12.2023

42 JKU3HEHHBIAIUKIKIETKA 1 14.12.2023

43 Marpuunsiiicunre3 JJHK 1 19.12.2023

44 XPpOMOCOMBI 1 19.12.2023

45 JleneHneKIeTKn — MUTO3 1 21.12.2023
Tunel knetok. Kaprokunes U IUTOKUHES.

46 Jlaboparopnas pabota «Habmonenue Mutosa B 1 0.5 26.12.2023

KJICTKaX KOHYMKa KOPCIIKA JIyKa (Ha T'OTOBBIX




MUKpOIIpenaparax)»

47 Perynsanuskn3HEHHOT OIIMKIIAKIIETOK 1 26.12.2023

48 Opranu3MKaKe IMHOEIIEIIOe 1 28.12.2023

49 TKaHHUpaCTeHHﬁU. Jlaboparopnas pabota «3yuenne 1 05 11.01.2024
TKaHEH PacTCHUID»

50 Txanu )KI/IBOTHI)IXVI/I yenoBeka. JlaboparopHas pabota 1 05 16.01.2024
«V3y4eHue TKaHEeH )KUBOTHBIX)

51 Opransl. Cucremsr opranos. JlaboparopHas pabota 1 05 16.01.2024
«3yueHne opraHoB IIBETKOBOTO PACTCHHSD)

52 OnoparenaopraHu3mMoB 1 18.01.2024

53 JIBrOKEHHEOPTraHU3MOB 1 23.01.2024

54 [Turanneoprann3zMoB 23.01.2024

55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX. [IuIIeBapuTenbpHas 1 95 01.2024
CHCTEeMa YeJIOBeKa

56 JIpIXaHueopranu3MoB 1 30.01.2024

57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 1 30.01.2024

58 TpaHcnOpTBEIIECTB Y OPTaHU3MOB 1 01.02.2024

59 KpoBeHocHas cuctema 1mo3BOHOYHBIX )KHUBOTHBIX U 1 06.02.2024
4eloBeKa

60 Briaenenue y opranu3mos 1 06.02.2024

61 3amuTa y OpraHu3MoB 1 08.02.2024

62 NMMyHHasicucTeMadenoBeka 1 13.02.2024

63 PazipakuMOCTh ¥ peryJIsius y OpraHu3MoB 1 13.02.2024

64 I'ymopanbHas perymsiius ¥ SHIOKPUHHAS CHCTeMa 1 15.02.2024
KUBOTHBIX U YEIIOBEKA

65 DopMBIPa3MHOKEHUSOPTAaHU3MOB 1 20.02.2024

66 [TonoBoepazMHOKEHHE 1 20.02.2024




67 Meiio3 1 22.02.2024

68 I'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJIOBBIX 1 97 02.2024
KJICTOK.

69 WNHnuBuayanpHOEpa3BUTHEOPTaHU3MOB — OHTOTEHE3 1 27.02.2024

70 3akiajKa OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JTUCTKOB 1 29.02.2024
Poct u pa3Butue xxuBoTHbIX. JJabopaTtopHas paboTa

71 «BbIsBICHUE TPU3HAKOB CXOCTBA 3apOIBIIICH 1 0.5 05.03.2024
MTO3BOHOYHBIX KHUBOTHBIX)
Pa3zmuoxxenue u pa3Butue pacrenuii. Jlaboparopnas

72 pabota «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIIUX 1 0.5 05.03.2024
pacTeHui»

73 HcTopust cTaHOBIEHUS U pa3BUTHS TEHETUKU KaK HAYKU 07.03.2024

74 OCHOBHBIE NOHSTHS U CUMBOJIBI TEHETUKHU 12.03.2024

75 3aKOHOMEPHOCTH HACIICIOBAHUS TPU3HAKOB. 1 12.03.2024
Monoru0puaHoe CKpelBaHue

76 [{uTomornyecKkneoCHOBLIMOHOTUOPU THOTOCKPEIIIUBAHU 1 14.03.2024
o

77 AHanu3upyromieeckpenuBaHue. 1 96.03.2024
HenonnoenomuHupoBanue

78 JuruOpuiHOeCKpEMBaHNE 1 26.03.2024

79 [{uTOMOTNYECKUEOCHOBBIIUTHOPHTHOT OCKPEIITMBAHUS 1 28.03.2024

80 CreryieHHOEHACIeJOBAaHHECTIPU3HAKOB 1 02.04.2024

81 XPpOMOCOMHAATEOPUSAHACIIEICTBEHHOCTH 1 02.04.2024

82 ['eneTuka momna. Hpallfmqecxaﬂ pabota " Pemenue 1 05 04.04.2024
TeHETUYECKUX 3a/1a4

83 I'eHoTHIIKAKIIEIOCTHAICUCTEMA 1 09.04.2024

84 I'enernueckuii KOHTPOJIb PA3BUTHUS PACTEHUH, 1 09.04.2024




JKHUBOTHBIX U YCIIOBCKA

85 N3meHunBOCTHIIPU3HAKOB. BHABIN3MEHYMBOCTH 11.04.2024

86 MonudukanmoHHASTU3MEHIYNBOCTh 16.04.2024
BapuannoHHBIN psii U BapUallMOHHAs KpUBasl.
Jlaboparopuas padota «Vccienoanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON H3MEHIUBOCTH. 0.5 16.04.2024
[TocTpoeHneBapuallMOHHOTOPSAA U
BapUaIMOHHOUKPUBOI»
I'eHOTHIIMYECKASIU3MEHUYUBOCTD.

88 18.04.2024
KoMmOnHaTUBHAAN3MEHUYNBOCTE

89 MyTannoHHasIM3MEHYUBOCTh 23.04.2024
3aKOHOMEPHOCTH MYTAlIHOHHOI0 IIpoIiecca.

90 P yrai pott 23.04.2024
DIUTreHEeTHKA U DIIMTEHOMHUKA
I'eneruka uenoseka. [IpakTuueckas padbora

01 P pa 05 25.04.2024
«CocTaBieHUe U aHAIH3 POJIOCIIOBHOM

92 MeTtoabpIMe TUITHHCKONT€HETUKH 30.04.2024
3HayeHNEe MEIUIIMHCKON TEHETUKH B IIPEAOTBPAILIEHUN

03 5 peaoTEpam 30.04.2024
U JICYEHUH TEHETUUECKUX 3a00JIEBAHNI YEJIOBEKA

94 OCHOBHBIETTOHATHSACEIEKIINU 07.05.2024

95 MeToapiceneKIIMOHHONPaOOThI 0.5 07.05.2024

OCTHIKEHUSI CEJIEKIINU PACTEHUN U KUBOTHBIX.

o6 A i p ! 14.05.2024
[TpakTryeckaspadota «I[IpuBUBKapacTCHUIT»
TectoBasg paboTa B paMKaxX IPOMEXYTOUHO

97 P P POMENT 14.05.2024
aTTecTanuu
CoxpaHeHue, H3y4eHHE U UCIT0Ib30BaHUE

08 P i 16.05.2024
TCHETHYECKUX PECYpPCOB

99 buorexHonorus kak Hayka ¥ OTpaciib MPOU3BOJICTBA 21.05.2024




100  OcHOBHBICHANPABICHUSICHHTETUIECKOMONOIOTUN 1 21.05.2024

101 = XpomocoMHas U reHHasSUHKCHEPHUs 1 23.05.2024

102 MenunuHCKUEeONOTEXHOIOTHH 1 24.05.2024
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10




10 KJIACC

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonmornueckue cucremsl u niporiecchl, 10 kmace/ Tepemos A.B.,
[Terpocosa P.A., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MO1L]
MHEMO3HNHA»

MULTIMEDIA-noanepxka xkypca "O61mias 6uosorus"

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
I[INTAHUPOBAHUE K YUEBHUKY ?BHUOJIOI'MA?, 10 KITACC, TEPEMOB

A.B., IIETPOCOBA P.A., HUKHNIIIOB A.1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

school-collection.edu.ru






