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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MIPU3BaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
MIPUOPUTETHOE pEIIeHNUE 00pa30BaTEIbHBIX, BOCHHUTATCIBHBIX H Pa3BHUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOW, YKOJIOTUEU, TICUXO0JIOTUEN, CIOPTOM WJIM BOEHHBIM JI€JIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpPHpPOBAaHHME TIO pa3jieliaM H TeMaM, paclpeaesieHne To Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH TMPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTHH HAa YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUA O 30pOBOM 00pa3e >KW3HHU, 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, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOyYeHHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHME B IIKOJE W OpPUEHTHUPOBAH 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.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YrIyOsieHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpauusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTHHM 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 DKOJIOTHUHU U yueHue o buocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYJISIuUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COAEPMKaHUHU MPOTrpaMMbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yrimyOa€éHHOM 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 JAESITENIbHOCTH, CBSI3aHHOW C OuoJloruMeid, Wi K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTMHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMH
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
nporIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B NMPUPOAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1a4, MOACTUPOBAHUS OHOJIOTHYECKUX
O0OBEKTOB U 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;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKPYXKAIOIIUX  Jrojie  (CoOmrogeHuss Mep Npo(MIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHOI TPAaEeKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
ypOBHE cpenHero obmiero obpaszomanusi, B 10 kimacce — 102 wyaca (3 daca B
Heneno). OTOOp OpraHM3alMOHHBIX (OpPM, METOJOB M CPEACTB OOyYCHUS
OMONOTMM  OCYIIECTBIACTCS C Y4YE€TOM CHEUM(UKU ero CoiepKaHus W
HAIPaBIEHHOCTH Ha MPOJI0KEHNE OMOIOTHYeCKOro 00pa3oBaHMs B OPTaHU3AIIHSIX
cpeaHero npohecCUOHAIIBHOTO U BBICIIET0 00pa30oBaHuUs.

OO0s13aTeIBHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaroMMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPENENSIeTCs y4YUTeJIeM Ha OCHOBE HWMEIOUIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-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. JlapBuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX 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, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKW3HB Kak ¢opMa CyIlecTBOBaHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIEPUMEHT, CUCTeMaTh3alusl, MegaHain3. [loHsaTue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOU. IlnaHupoBanue »skcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenosy, «buocdepa», «Merombt
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KIJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEareHTra, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapUbl U MOTUCAXaPUIbIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me CBOKWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNl. Moodenuposanue
CmpyKmypbol U QYHKYull OUOMONEKY U Ux Komniekcos. KomnvromepHulii ouzatin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

[narpammer:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXHUBOM
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbD», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHre mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOIIEHO3aX.



Crpoenue u (byHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3maTtuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHCHOpT BEIIECTB Yepe3 IIa3MaTUUYECKYI0 MEMOpaHy: MacCUBHbBIN
(muddy3us, obmeryénnas auddysus), akTUBHBIM (IMIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKINH KICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Murorasma. [{urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kieTku. OnHoMeMOpaHHBIE OpPraHoOUIbl KIETKU: JHAOIJIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (GyHKIHMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJiIeTKH. CTpOoeHHUE TpaHYJSIPHOIO PETHUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssIpHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius ammnapata ['onsmku. Moougurkayus 6enxos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kiterounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenune W (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXKHBIE  TJIACTUIBI  (DOTOCHHTE3UPYIOIIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIINX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocompr. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmsol. MBIIIEUHBIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
neHtp. CTpoeHHWE U JBWKEHHE OIKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTHH, KapuoIIa3Ma, SIAPBIIIKH, UX CTPOCHHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBL. /{unamuka s0epHoU 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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



Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKApUOTUUECKON KIETKI.

O6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTrbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlaGopaTtopnass pabora «l3ydyeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpTaHU3MOBY.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENIbHBIX KIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  LUTOIUIA3MbI B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BellecTB M NPeBpallleHUE JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIN. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIM XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsr. Otnuune pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peaKkiuii OT pa3IM4HbIX (DAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
NUSMeHMbl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJI0pOIUIacToOB B IpoLEecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsHue pa3nuuHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHbIN TaN. [ TMKOIN3 — OECKUCIOPOHOE PACHIETUIEHUE TITHOKO3bI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mporiieccax omosorndeckoro okucieHus. [{uknmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaJTUTUYECKOWM  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monrexynapusie mexanusmvl 3KCNpeccut 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u amaruz donvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunaTe3 Genkay, «l eHeTnueckuii Koa», «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbii cunre3 JAHK — permmkanwpa. [lpuanuner permmkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel  XpoMocoM. ['oMonormunsie xpomocombl. I[lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO34.

Perymsinus MUTOTHYECKOrO IUMKIA KIeTKH. I[IporpamMmmupyemas KietodHas
rudesnp — anomnTos.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAJIbHASI TECHOMUKA.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocomy, «Pemmmkamus JHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIILIKA JTyKay».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTpOEHMSI W JKM3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMoCBsA3p 4YacTEM MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uesnoe. ['omeocras.



Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYyHKIMI 1 pacioIoXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUMBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranm3moB. Kapkac pacreHuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOUYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblieyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranuzmoB. Ilorjomienne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMH. lIuTanue XMBOTHBIX. BHyTpumonoctnoe u
BHYTPUKIIETOUYHOE TNuleBapeHue. lIuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB uepe3 MOBEPXHOCTh KieTKH. KoxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TIO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTeMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius nqpixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum kpoBooOpaiiieHus. DBOJIOIMOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenwe y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbeigeneHus. DunbTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJECICHHUS.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHONW cucTeMamu. Briienenue y
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u (pyHKIIMOHMPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.



3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpbI
OakTepuil M UUCThl MNPOCTEMINMX. 3alnUTa Yy MHOTOKJIETOYHBIX pAaCTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3Ma oT OojnesHeil. MimmyHHas cucrema yenoBeka. Kiierounsiii u
TYMOPAJIbHBIA MUMMYHUTET. BpoXIEHHBIH H TPHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pasgpaxkxumocts M peryisinus |y  oprauusmoB. PasapaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PazgpakumMocTe W perymanus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexkc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cHCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmunpl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opraibl LBETKOBBIX PACTEHUIN,
«CucremMbl  OpPraHoOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

cucrema», «HepBHas  cucrema», «Koxa», «MpllmieuHnas  cucteMay,
«BpigenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIBDY,
«Ummynurtery,  «KuiieuyHomonocTtHele»y, «CxemMa  TNUTaHUS  PACTECHUNY,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHne maHapun», «BHyTpeHHee CTpOEHHE HOKIEBOro uepss», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaomuX», «HepBHas cucrema yenoBekay, «Peduexc.

OOopynioBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu



pacTeHHMil pa3HbBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

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

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJIALMS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3zmHoOkeHue. [lonoBbie KIEeTKH, WM rametbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B meno3se. KpoccnHrosep. buosornyecknii cmMpici
M€i03a M IIOJOBOro mporecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpPTraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnogaoTBOpeHHE U AMOpPUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jasarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opooaenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJECHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIUCTKH
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATbHAS WMHAYKIHSA).
3akiaJKka TUIaHa CTPOCHUSA JKMBOTHOTO Kak  pe3ysibTaT HEPapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE€ 3HAYEHHE MPSMOr0 W HEMPSIMOIo
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
PETYISAIUU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [leprnopl oHToreHesa uenopeka. CTapeHue u cMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM [uKJIe pacteHud. OOpa3oBaHMe CIOp B IIpolecce Meio3a.
I'ametorenes y pacreHuid. OTIJIOJAOTBOPEHHWE U Pa3BUTHUE PACTUTEIIbHBIX
OpraHu3MoB. J[BOIIHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHu3MBbl pEryJAluyd OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JdeMoHCcTpaIMuA

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

Tabnmuupl u cxembl: «BereraTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAAbI», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHue TUApb», «Mehosy, «XpoMocoMbl», «l'ameroreHes», «CTpoeHue
SAUIEKIETKH U criepMaTo3oujiay, «OCHOBHBIE CTaJAuMU OHTOreHe3ay, «lIpsiMoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Yy ILBETKOBBIX PACTEHUN,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN IIUKIT COCHBI».

OOopynioBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUEKJIETOK U
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenapaTax.

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSA BBICHIUX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mennens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Paboter H. K. Komemosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE TMOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE TE€HbI, AJbTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJbl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdeMoHCcTpauu



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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Tema 12. 3aK0oHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH
ennHoo0pa3us THOPUIOB nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMHUHUPOBAHKH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOI0
HACJIEIOBAaHUS  IIPU3HAKOB. [{uTonornueckue  OCHOBBI ~ JTUTUOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHHUS MEXJIy TeHaMH. XPOMOCOMHAs
TE€OpHUs HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CHETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TIPOIIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIHMA.
['eHeTHUYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Ta6nuiel u cxemsl: «IlepBblit U BTOpoil 3akoHB Menaens», « TpeTuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CreryieHHOE HacleIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm mnTuiby,
«MHOXECTBEHHBIN AIUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
TUOpUIIOB TIEPBOTO TOKOJCHHWS W PACHICIUICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAHUSA NPU3HAKOB, MOJEIb JJIs



JIEMOHCTPAllMK CLEIJICHHOTO HACIEIOBAHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoseiicTBue reHOTHMIA W cpenbl npu  (GopMUpoBaHUU (EHOTHIIA.
N3MeHYnBOCTh TIpU3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIC NMPU3HAKU. BUab
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MonmudukannonHass HW3MEHYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Mo u(UKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuarnonHas kpuBas (B. HMoranncen). CoiicTBa MoaU(PHUKAIMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAas W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOHMHATHBHOM M3MEHUYNBOCTHU. POJIb KOMOMHATHBHON N3MEHYMBOCTH B CO3JaHUH
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUHPOBAaHHbICE MyTalMHh. SoepHble U
HUTOIUIa3MaTuYeckue mytanuu. ComMaTHYeCKUe M TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJIeCTBEHHOCTb.

JemoHcTpanuu

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

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTLY, «Meiiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Buabl myTammii.

OO6opynoBaHue: XUBbIE W TepOapHBIC DK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOW».

Tema 14. I'eHeTHKA YeJIOBeKA

Kapuotun uyenoeka. MexayHapoaHas IporpaMMa HMCCIEIOBaHUS T€HOMA
YyejaoBeKa. MeToabl  M3YYEHMsI TE€HETUKM  4YEJOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIOBBIH, LIMTOr€HETUYECKUH, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE FeHOTHUIA;
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHble 3a00JIeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC



O0O0J€3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacloyiOKEHHOCTHIO.
3HayeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKUX
3a001eBaHUN 4YenoBeka. MeauKOo-TeHETUYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpesl. ['eneTnueckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToabl U3yuyeHUS T€HETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMsI UETTOBEKAY.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUUs. 3apOXKICHUE CEIEKIMH U JIOMECTHUKALMH.
VYuenue H. W. BasunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KyJBTYPHBIX pacTeHU. Ponp cemekuuy B CO3JaHMM COPTOB PACTEHUN M TOPOJ
*KnBOTHBIX. CopT, mopoma, MmMTaMM. 3aKOH T'OMOJIOTUYECKHX PSAIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnsiTanue
OpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHIy C TOMOILIBIO OICHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX
dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTHPOBAHUA WU METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoIHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MOJIUTIOU]IOB. BuyTtpuBuaoBas rHOpUIN3AIINSL.
brnu3kopoACTBEHHOE — CKpelluMBaHWe, Wid  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTEHUN U )KUBOTHBIX. «3e1éHas
DEBONIOYU).

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEHd I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIBCKOXO3SIICTBEHHBIX KYIBTYP.

JleMoHCTpanun

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



Tabmus! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJIOTMYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Metoppl cenekuumn», «OtaanéHHas rudpuauzanus», «MyrareHes».

Tema 16. buoTexHoJI0TMs U CHHTETHYECKAs OMOJIOTHS

OOBEKThI, MCHOJb3yeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKaHEBBIC
KYJbTYPBI, MUKpPOOPTaHU3MBI, 1754 XapaKTEpUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIEOONMEUYEeHHEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJENMe. Mukpoouonoruueckuii cunte3. OOBEKTbl MHUKPOOHOJOTUYECKUX
TexHoJsoruid. [Ipon3BoACcTBO O€nKka, AMUHOKUCIOT U BATAMUHOB.

Co3taHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounast unxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW pAacCTEeHHU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHYECKUN
smOpuorenes3. Mcnonp3oBaHue ramionioB B CENEKIMHU pacTeHui. MckyccTBeHHOe
OIUIOJOTBOPEHUE. PEKOHCTPYKIMS SAMIEKIECTOK W KIOHUPOBAaHUE IKUBOTHBIX.
Merton TpaHCIUIAHTaUMM SAEP KIETOK. XPOMOCOMHAs W TE€HHAs WHXXEHEPUS.
HckyccTBeHHBI CHUHTE3 TeHa M KOHCTpywpoBaHue pexomoOuHanTHbix JIHK.
Co30anue mpanceeHHvlx 0opeanu3mos. JJOCTKEHNS U IEPCTIEKTUBBI XPOMOCOMHOM
W TEHHOM WHXEHEepUH. OKOJOTHUYECKHE U OTUYECKHE NpoO0JeMbl T€HHON
WHXCHEPUH.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JTarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YeJI0BEKa I OLICHKM COCTOSIHMSA €ro 370poBbs. VCrosb30BaHKME CTBOJIOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus s pa3paOOTKU
(GyHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHH TPEXMEpHOTro OMompwHTHHTA W cKaddonaunara
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEAULINHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-conepkamiyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoab30BaHe MUKPOOPTAHU3MOB B NMPOMBIIIJIEHHOM
MPOU3BOJICTBEY, «KileTouHast nHkeHepus», «I'eHHast HHKEHEPUs».

IIpakTuyeckas padora «llosyueHre MOJIOYHOKUCIBIX TPOTYKTOBY.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue  NpPasoOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY U IPAaBOMOPSAKY, YEJIOBEKY TPY/Ja U CTapLIEMy IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 0OYJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUHM YYEOHBIX U TMO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoauwHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUUCKHX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cynb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, brochepsr);

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



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOT0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM MNPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH poOsIemM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJIEMBbI  pPa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTUYECKUX 3HAHUN B IENIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh [OJy4yaeMble 3HAHUS I aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JUIsI (OPMHUPOBAHHS MHUPOBO33PECHHS OOYJarOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLMAJbHOM KOMIIETEHUMH OOYyYalolUXCs; CIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEro OOLIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHWM MPUEMBI JIOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMU  PA3HOrO  pOJAA,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U MPOEKTHOM ESITENIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETALMH, MNPEeoOpa30BaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BATEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHBbIE B XOJE PEIICHHUS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIE€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHeTe), aHaIM3upOBaTh



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJIHEHUS y4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, Tpaduku, AUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCcTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOICH, MPOSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOTO 4JIeHA KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXIOI'O0 YYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHWUH II€JEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUpPOBATH COOCTBEHHBIEC 33J]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciMpsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTCHUI;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

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 oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMM Hay4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydeOHOro mpeamera «buomorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHIEHUU TMPOoOJeM  PaIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYJISIUS, 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 — o0 1meHTpax
MHOTOOOpa3usi W TPOUCXOKICHUS  KYJIbTYPHBIX  pPACTEHUM),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: OOMEHA BEUIECTB (METa0O0JIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUS T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUAMH, MEXAY CHCTEMaMH OPraHoB M HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMYHUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH IPUUNHHO-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 U Ja00paTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOILIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHe TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SMCTBa, MUILEBOI MPOMBIIIICHHOCTH, YTIIyOIsITh MO3HABATEIbHBIN
MHTEpeC, HalpaBJIEHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
IPOJOJDKEHHE OHOJOTHYECKOr0 O0pa3oBaHUS B  OpPraHM3ALUAX  CPEIHETO
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
buonorus xak Hayka 2 1
XUMHUYECKasi OpraHu3aIus KICTKH 9
Ctpoenue u GyHKINH KIETKU 10 1
OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 7 1
KJIETKE
Hacnencteennas uadopmarus u 7 1
peanu3anus e€ B KIeTKe
Bocnpounssenenre OMOIOTHYECKUX CUCTEM. 12 1
OcHOBHBIE 3aKOHOMEPHOCTH 20 1
HACJIE/ICTBEHHOCTH
OcCHOBHBIE 3aKOHOMEPHOCTH U3MEHUNBOCTH 14 1 1
I'eHeTnyecakue OCHOBBI WHANBHYATBHOTO 4 1
pa3BUTHSA
I'eneruka yenoBeka 8 1
Cenexuys ¥ OMOTEXHOIOTHS 8 1
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No Tema ypoka Koua-Bo Konrpoabubie | IIpakTuyeckue
4acoB padoThbI padoThI
1 | IloBropeHue maTepuana 3a 9 kiacc. 1
2 | buonorus - Hayka o ku3HU. KpuTepuu >KUBBIX CUCTEM. 1
3 YPpOBHM OpraHU3alvU )KUBOK MaTepun. MeToIbl UCCIEA0BAHNS KUBOU
HIPUPOJIBIL. 1
4 XHWMHMYECKUH COCTaB KJIETKU. Makpo- 1 MUKpO3JeMeHThl. BxoaHas
KOHTpOJIbHAs paboTa. 1 1
5 | Heopranuueckue BemiecTna KJICTKH. 1
6 | Oprannueckue MOJIEKYIbI - YIIIEBOJBI. 1
7 | Oprannueckue MOJIEKYIbI - JIUIUAbL. 1
8 | buonormueckue mosuMepsI - OSJIKH. 1
9 | ®ynkumm Genkos. 1
10 | buosornyeckue noauMepsl - HyKJICHHOBBIE KUCIIOTHI. 1
11 | PubonyknenHoBble KucioTbl, AT® u apyrue opraHndeckue BeIecTBa. 1
12 | 3ager mo Teme XuMusI KJICTKH'". 1 1
13 | Huronorus - Hayka o kietke. KileTounas Teopust CTpOeHHs OPraHU3MOB. 1
14 OykapuoTudeckas KHe”ﬁKa. [Muromnazma. JIP "Ilna3smonus u nennazMons B
KJIETKAX KOYKHIIbI JTyKa'. 1 1
15 | OqnomemOpaHHbBIE OPTaHOUIBI. 1
16 | JIBymeMOpaHHbIE OPTaHOU/IbI. 1
17 | HememOpaHHbIe OpraHOUIbI. 1
18 | Kirerounoe siipo. XpOMOCOMBI, XpOMOCOMHBINH HA00P. 1
19 | OcobeHHOCTH CTPOCHUS PACTUTENHHON U TPHOHON KIIETOK. 1
20 | IIpokapuoTHueckas KJIeTKa. 1
21 | Bupychsl. 1
22 | 3auer o teme "Kierounsle CTPYKTYpbI ¥ UX QYHKIHAA'. 1 1




23 | OOMEH BelecTB | MpeBpalieHNe YSHEPTHH B KIIETKE. 1
24 | ®orocunTes. 1
25 | XemocuHTes. 1
26 | DHepreTuyeckuii 0OMeH. 1
27 | BpoxxeHue u JIbIXaHHE. 1
28 | 3ager mo teme "ObecnieueHne KIETOK dHeprueit” 1
29 | 'enernveckas naHpopManus B KICTKE. TpaHCKPUIIITHSL. 1
30 | 'emeTnueckuii Kox. 1
31 | buocunres 6enka. Tpaucsms. 1
32 | Perynsinys TpaHCKPHITIMU M TPAHCIISALINH. 1
33 | CoBpeMeHHOE MPECTaBICHUE O TeHE. 1
34 | Pemenue 3amay Ha OnocuHTE3 OEIIKA. 1
35 | 3auer mo Teme "HacniencTBeHHas nHGOpMAIHS W peasin3anus ee B KIeTke' . 1
36 | becrnosoe 1 oJI0BOE pa3MHOKEHUE. 1
37 | Mutos. 1
38 | Meiio3, da3bl Meiio3a. 2
39 | O6pazoBanue MOJOBBIX KIIETOK. 1
40 | OmnogoTBOpEHHE y IBETKOBBIX PACTEHHIA U TIO3BOHOYHBIX )KUBOTHBIX. 1
41 | OHTOorenes. OMOPHOHAIBLHOE pa3BUTHE. 1
42 | OMOpuoreHes: racTpyJisilus U OpraHOTreHes. 1
43 CxoncTBo 3apoapliieil 1 aMOpuoOHanbHas AuddepeHuanis Npu3HaKoB.

[TpuunHbBI HapyIIEHUS Pa3BUTHSI OPraHU3MA. 1
44 | TlocTaMOpHOHAIBHBIN NEPUOJT PA3BUTHUSL. 1
45 | 3ager no Teme "BocnpousBeneHne OMOJIOTMUECKIX CUCTEM" . 1
46 | I'enernka. OCHOBHBIE TIOHATHUS TCHETUKH. | eHeTHYECKasi CHMBOJIUKA. 1
47 I'uOpuponoruueckuii METO U3yUeHUs HAClIeJOBaHUSI PU3HAKOB

I".Menpens. 1
48 3axonbl I.Menaens. [lepBblii 3aK0H - 3aK0H eAMHO00pa3us ruOpuI0B

MIEPBOTO MOKOJICHHS. 1
49 | Bropoii 3akoH [.MeH e - 3aKOH pacleIUICHNS. 1
50 | Huronoruyeckre oCHOBBI 3aKOHOB I'.MeHniens. ' umore3a 4ucToTh raMeT. 1




51 | Pemenue 3aa4 Ha MOHOTHOPHIHOE CKPEIIMBAHUE. 1
52 | Ananusupyromiee ckpemuBanne. HemomHoe JOMUHUPOBaHHE. 1
53 Jurubpuanoe ckpemmBanue. Tperuii 3akoH I.MeHnens - 3akoH

HE3aBUCHUMOI'0 HACIEAOBAHUS. 1
54 | CratucTuueckuii XapakTep 3aKOHOB HACJIEICTBEHHOCTH. 1
55 | Pemenue 3amay Ha AMTHOPUAHOE CKPEIIMBAHHE. 1
56 | XpomocoMHas TeopHsi HACJIeICTBEHHOCTH. 1
57 | CuennenHoe HacnenoBaHue reHoB. 3akoH T.Moprana. 1
58 | Pemenue 3a1a4 Ha CLIETUICHHOE HACJICIOBAHHE. 1
59 I'eneruka nona. Onpenenenue nona. HaciaenoBanue npru3HaKos,

CUEIJICHHBIX C IIOJIOM. 1
60 | Pemrenue 3ama4 Ha HacIeIOBAHUE, CIEILNIEHHOE C IIOJIOM. 1
61 | I'enotun kak menoctHas cuctema. BzaumoeiicTBue aienbHbIX TEHOB. 1
62 | B3aumozeiicTBre HeaJUIEIbHBIX TEHOB. 1
63 | PenreHne reHeTHYECKUX 3a/1a4 HA B3aMMOJICHCTBIE HEAUICIbHBIX TCHOB. 1
64 | 3ader 1o penmeHUI0 reHETHYECKHX 3a7ad. 1
65 | 3ader o Teme "OCHOBHBIC 3aKOHOMEPHOCTH SIBJICHUI HACIICJCTBEHHOCTH".
66 | M3MeH4YnBOCTH MPU3HAKOB OPTaHU3MOB. 3aKOHOMEPHOCTH U3MEHUHNBOCTH. 1
67 3aBUCUMOCTD TIPOSIBIICHUS T€HOB OT YCJIOBHIA BHEITHEH CpeIbl

(peHoTHTIMYECKAS] H3MEHYUBOCTB). 1
68 | MoaudukannonHas U3MeHUYNBOCTh. Hopma peakium. 1
69 S:TaTI/ICTI/I‘{eCKI/Ie 3aKOHOMEpPHOCTHU Mozm(pHKauI/IOHvHoﬁ H3MEHIMBOCTH. JIP

ITocTpoeHre BapuaIioHOTo psijia ¥ BAPUAITMOHHON KpUBOH'. 1

70 | HacnencrBenHas (reHOTUIIMYECKAsl ) N3MEHYHBOCTb. 1
71 | Bungsl myranmii. 2
72 | 3akOH TOMOJIOTHYECKUX PSIOB B HACJICCTBEHHOW N3MEHUNBOCTH. 1
73 | O606matomuii ypok rno teme "3aKOHOMEPHOCTH H3MEHYUBOCTH . 1
74 | 3auet o teme "OCHOBHBIE 3aKOHOMEPHOCTH SIBJIEHUI N3MEHYUBOCTH" 1
75 | OcHOBHbIE 3aKOHOMEPHOCTH (QYHKIIMOHUPOBAHUSI T€HOB B X0JI€ OHTOT€HE3a. 1
76 | IIposiBieHne reHOB B pa3BUTHU. [IeOTpomHOE NeiicTBHE TeHOB. 1
77 | JleranbHble MyTaIMH. 1




ITocnencTBus BAUSAHUSA MyTarcHOB Ha OPraHu3M. Mepsl 3aIuThI

8 OKpYIKarolIed Cpeibl OT 3arpsi3HEHNs MyTareHaMH. 1
79 | OcobeHHOCTH M METO/Ibl N3yUEHUSI TeHETUKU YeJIOBEKa. 1
80 | XpoMOCOMHBIE U TEHETHYECKHE KAPThI YEIIOBEKA. 1
81 | I'eneTnyeckuii METOM ¥ aHAIIU3 POJIOCIOBHBIX. 1
82 | Ilpaktrueckas padota "CocTaBiIeHHE CXEM POJIOCITOBHBIX . 1
83 | Hacnencreenusie 00I€3HM YETOBEKA. 1
84 | Mepsl nporyIaKTUKK HACIIEICTBEHHBIX 3a00JICBAaHUH YeI0BeKa 1
85 | Pemenue 3ama4 Ha Hacie0BaHKUE pe3yc - GhakTopa. 1
86 | O6o6menue Temsl "['eHeTrka yenoBeka'. 1
87 | Cenekuus u ee 3a1a4u. 1
88 MeTo/IbI CeNEeKINH, UX TeHETHIEeCKHEe OCHOBEI. LleHTpsl MHOTOOOpA3Hs 1

MIPOUCXOKICHUS KYJIbTYPHBIX PACTCHHI. 1
89 | Co3nanue mopo1 )KUBOTHBIX U COPTOB PACTCHUH. 1
90 | Mertoapl ceneKIMK PacTCHUH. 1
91 | Metoapl CeNeKIMH KUBOTHBIX. 1
92 | Cenekiust MUKpOOPTaHHU3MOB. 1
93 buortexHonorusi, ee HampaBiIeHHs. DTUUECKUE aCIEKThl Pa3BUTHUS HEKOTOPHIX

MCCIEA0BaHUN B OMOTEXHOJIOTHH. 1
94 | 3ager no teme "Cenexius 1 OMOTexXHONIOTHUSA". 1
95 | IloBTopenue Tembl "MeTobI HcCcIe0BaHUS KIETKH" 1
96 | [loBropenue tem "CTpoeHHe U XUMUYECKUN COCTAB KICTKH" 1
97 [ToBTOpenue TeM "OOecneueHue kineTok 3ueprueit” u "Peannzanus

HaCJIeICTBEHHOM nH(OpManuu B KieTke" 1
98 | [loBropenue Tembl "Pa3MHOKEHNE U pa3BUTHE OPTaHU3MOB" 1
99 | INoBropenue Tembl "OCHOBBI T€eHETHKH" 1
100 | I'onoBast kKoHTpOJIBHAS paboTa. 1




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

A .K.benses, II.M.bopoaun, I'. M. Ipimiun «buonorus. 10 kinace» - M., [Ipocsemienue,
2017

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

AxumoB C.U. u ap. buonorus B Tabnunax, cxemax, pucyHkax. Y4eOHO-00pa3oBaTebHas
cepus. - M: Jluct-Horo, 2004

B.M.Koncrantunon. Obmas 6uosiorusi. Meroaudueckoe nocooue ajis yaurens. - M.:
Benrana-I"pad, 2008

T.A.Cyxosa, B.1.Ctporanos, .H.Ilonomapea. buonorust B 0CHOBHOM HIKOJIE:
[Iporpammel. M.: Benrana-I'pag, 2005. — 72 c.

T.JI.bornanosa buonorus. 3aganus 1uist noctynatomux B BY3e1 — M.: «Bpicias mxkomnay,
1991

N.P.MyxamemxanoB TecTbl, 3a4€Thl, OJIMIIONPOCHI 110 0011e#t 6uonoruun.10-11 kmacesr —M.:
«Bakoy, 2007
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HNHTEPHET

bu6nmoreka [IOK

- JJaGoparopusiii mpaktukym. buosorust 6-11 kinacce (yueOHOE 2JIEKTPOHHOE U3IaHKE),
PecnyOnukanckuii MynbTuMeua uentp, 2004;



