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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueO6HOMY mipeamery "buonorus" (manmee - Owomnorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnojoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOECIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM NpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTaIMEeld OO0ydYarolUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér mpeacraBieHUE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaM, paclpelielieHHe II0 KiaccaM,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C HM3y4Y€eHHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONMIee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO- HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUN O 370pOBOM 00pa3e >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOT0 OTHOIICHUS K OKpyXKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIbHOM  JEATEIbHOCTU
oOyJaromuxcss MO0 OCBOCHHUIO COAEpX aHHUS OMOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0I1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLIUOHHOIO YUYEHHUS U 3KOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacimMpeHbl U yriayOJaeHbl OWMOJIOTUYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takke HHTErpanusi OMOJOTMYECKHMX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TpPHU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 3BOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTMU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarlMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI DKOJIOTUH U yUeHHue 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYeCcKUX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOrO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B pPELIEHUE BAXKHEUIINX OMOJOTHYECKUX U IKOJOTUYECKUX MPOOIeM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU HMHTEpEca K ONpeAeséHHON obnactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, mim K BbIOOpY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUW, MHOTOOOpa3uH U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJeOHTOJIOTHH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUM, MpaBuia MOBEICHUS B NMPUPOAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYaIbHBIX 1 TBOPUYECKUX CHOCOOHOCTEM
B IMpOIlECCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JOrHei
OMOJIOTHYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAECIUPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXAIOIIUX  Jrojie  (CoOmogeHuss Mep NpoPUIaKTHUKA  3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWe  YCIOBHH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJIeytoemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero oodiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COJAEp)KaHWs W HaAIlpaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po(eCCHOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXcsl B BBITOJTHCHUH TPOSKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE KW TMOUCKOBBIC HAYYHBIC HWCCICHOBAHUS B
OHMOJIOTHH.

3HadeHure OMoJOoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MMPAKTUYECKON JEATCIIbHOCTA 4YEJOBEKA: MEIAUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeii, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMH C JpYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOUYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccol, HpoUcXoAsdIINE€ B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [lonarue o 3aBucuMou u
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanue »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas runotesa. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUA Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHW >KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOJAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUONOTHHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHTra, yd4acTue B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKA. buonormyeckue mnonuMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OeinkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qpynkium 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinast cnmpans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JTHK.
Bunel PHK. ®yuknnu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuuu AT®. BoccTaHoBieHHbIE IEPEHOCUUKH, UX (QYHKIIUU B
kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpyktypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
Opeanuyeckull cuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XMMHUYECKMX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MONEKyNb», «CTpoeHHuE MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHE: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TTOMOIIbIO KaU€CTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas cTeHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKyt0 MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLUTO3, (haroruTo3. Dk3ouuTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. [[Buxxenue nurorsazmbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (GYHKIUHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHM,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIMHW MHUTOXOHIpuM u ruiactul. [lepBuunsie,
BTOPUYHBIE U CIIOKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M PyHKUMH HEeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTouynslit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKHn
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mparcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHrue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHs  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHbIi. YuacThe Kuciaopoaa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTalau3atopoB. benku-
aKTUBATOPbl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll omocunme3 )y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dborocunTeza. CBeroBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwi
gdomocunmesa. [lponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTESA.

XEeMOCHHTE3. Pa3noob6paszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
mpoiieccax ouonorndeckoro okucienus. [{uknnueckue peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHME JJI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpManus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cunresa. [IpuHUINN KOMIUIEMEHTAPHOCTU B PEAKIMAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KileTouHbIi romMeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u anaiuz donvuwiux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 0ocmasku 1eKkapcma.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knetounsi mukmn, ero mnepuoiasl u perymauus. Watepdaza u MuTO3.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JHK — perumkanumsa. [Ipunnuner perumkanuu JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u

TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOISAIINE B HUX

npouecchl. Tumnbl MuTo3a. KaproknHe3 M IUTOKKMHE3. brojgorndyeckoe 3Ha4YeHUE
MHTO3a.

Perynsinus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudeb — anomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabnuipl U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: «K MHUTO3 B KJIETKaX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmoneHrne MUTO3a B KJIeTKaX KOHYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MEI.

OCOOCHHOCTH  CTPOCHHUS M KU3HEACATEIBHOCTH  OJHOKICTOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOYHBIC TPHUOBI, OJHOKJICTOUHBIC
BOJIOPOCIH, Apyrue nmpoTUcThl. KoJloHUAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pPACTUTENBHBIX TKaHEW: o0Opa3oBaTebHad,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcOOEHHOCTH CTpOCHUS, (PYHKIUN U
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE Opranbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOKIJIETOYHBIX JXHUBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsMU. llutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBHOIO TpakTa. IllnmeBapurenbHble kenesbl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MIIeKonuTaromux. Perynsimus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHMW3MOB. TPAHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DOuiabTpanus,
CEKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl PaObOThI OPTAHOB BBIJICICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHONW cucTeMamu. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuii M UUCTHI MPOCTEHIIMX. 3almuTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpoXIE€HHBIM W TPUOOPETEHHBIM crerupUIecKuit
UMMYyHUTET. Teopust KIOHaNIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y  OpranusmoB. Pazgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MOB. Takcuchel. Pa3zgpakuMocTh W perymanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIE€NbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHast perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KXMBOTHBIX», «CKEIET 4YelIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynononoctusle», «CxeMa  MUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue maHapun», «BHyTpeHHee CTpoeHHe O0KAEBOTO 4epBs», «HepBHas
cuctema peioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKPOIpPENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIECKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUI, MOJIEIIH T'OJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoOB: Oecrionoe (BKIIOYas BETeTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lomoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B Meito3e. Kpoccunrosep. buonornduecknii cMbici
Melo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y uBOTHBIX. [10J10BBIE KeENE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUL.
Konyenyuss mopgocenoe u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOMIUX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIBIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIE mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiorMyeckoe 3HaueHHE TPSMOTO U HEMPSIMOTO



pa3BUTHUS, UX PACHPOCTPAHEHUE B MpUpoje. THUlbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Mehosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3A Y PACTEHUN U JKUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pas3BuTHe», «Pa3BuTHEe ManCKOro xyka», «Pa3Buthe capaHumy»,
«Pa3Butne nArymkw», «J{BOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX PACTECHUIY,
«CTpoeHue ceMsiH OJTHOJOJIBHBIX U JBYIOJIBHBIX pAacTeHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <«JKWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEnapaTax.

IIpakTuuyeckasi padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

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

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. @ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHTI.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTHYECKHM,  IMTOJIOTUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPETIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoOH

ennHoo0pa3ust THOPUIOB nepBoro nokojeHus. [Ipasuno nomunupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pacUICIUICHUs NPU3HAKOB. L{UTOsIOrMyeckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmzupyronee ckpemmBanue. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHHUS.
Pacuierienre npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemyBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HAcJEeNOBaHMUS  TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [lneiioTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajulenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX WM 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TPOILIECCOB, TMOBEJACHUSI M KOTHUTUBHBIX (YHKIIUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3axoH
Mennens», «AHanu3upyoliee CcKpeluBanue», «HemomHoe aOMUHHUpPOBaHHEY,
«CrerieHHOe HacleIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuorum nTUIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUSA y TPO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnas u3MeHYUMBOCTb. Ponb cpenpl B (popMupoBaHumM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(MUKAITMOHHOU
W3MEHYMBOCTH.

['eHoTHNMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAasI.

KomOnHaTuBHAas W3MEHYMBOCTH. MeK0O3 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesax OJTHOr0 BUA.

MyTanmonHasi M3MEHYMBOCTh. BuHIBI MyTanuii: TEHHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMd. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKHUX PSJI0B B
HaciencTBeHHo u3MenunBoct (H.M. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmumet u  cxeMbl: «Bugel  u3mMeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. I[locTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiHas mporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIN3HEIIOBHIN, LIMTOTCHETUYECKUIA, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHuUs YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacioioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOT UsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTObl U3ydYeHHs] TEHETHUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTuKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenue H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJT
*KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

MeTonbl cenekuMOHHON paboThl. McKyccTBeHHBIM OTOOp: MAacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIIbio aHanu3a JJIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEeJEKIMOHHOM  paboThl.
PanuaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIU3AITHS.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojactBeHHoe
CKpellliBaHue, WM ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHUE U U3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU PecypCcamu CelbCKOXO3AUCTMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAyHueHus Cyuecmayrouux u co30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM uuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NePCneKmu8HbLX MexHON0ULL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKRypeusi «OCHOBHBIE METOAbI W JOCTHKEHHS CEJIICKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJENHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUSI U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMaTHYECKUN
sMOpuorene3. lcnonb3oBaHuEe Tramiou0B B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocThka. MeTaOOoJOMHBIM aHanu3, TEHOIEHTPUYECKHI aHaau3 mIpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOT0 OMONPHUHTUHIA U cKaQoJauHra
JUISL peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkuonnpoBanus PHK-coneprkamumx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KiteTounas nHkeHepus», «I eHHast UHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHH.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWINAash IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHUS
OoOydJarolmMUMHUCs TPOrpaMM CpeaHero oOlmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTaIpeIMETHBIC U TIPEIMETHEIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOIOTHN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OOYYAIOIIMMUCS POCCUHCKOMN



IrpakIaHCKON UJAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haaiuyue Mmomusayuu K OOy4eHHUIO  OHMOJOTHH,
yenenanpaenienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUUECKUX TPAAUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IIPUCYIIMMU CUCTEME
OMOJIOTMYECKOTO  00pa3OBaHMs, Haauyue  NpagoCoO3HAHUs — SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI MO OUMOJIOTMH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBLHON JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMH
NOBEJIEHUSI U CHOCOOCTBYIOT IpOILIECCaM CaMOINO3HAHUSA, CAaMOBOCIIUTAaHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY W IMPABOIOPSAIAKY, YEJIOBEKY TPyZa U CTapLIEMy MOKOJIEHHIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoin denepanuu, nTpupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mnpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O0OYYarOIINXCsl pyKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIUEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJIULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pPacIIUPEHUE >KU3HEHHOI'O
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOr0 BOCIUTAHMA:

c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3J1aHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN y4e€OHBIX W TO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yUYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMH IIEHHOCTSMHU U
COLMAJIBHBIM ITOJI0KEHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/1ad, YBaXXKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTbh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpa)X JaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUA K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauiusMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAaHHUE YMOITMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuueckoro BocnuTaHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHUE U peain3alusi 3J0pOBOTO M 0O€30MacHOro ooOpa3a >KU3HU
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryspHas ¢uzndeckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;



MOHMMAHUE 1EHHOCTU TMPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIINUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTpEOICHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K AaKTUBHOW JAESTEILHOCTH TEXHOJIOTUYECKOM W COIMaIbHOU
HaIPaBJIECHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cepaMm NnpodhecCHOHANIbHON ACSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U peaqTn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOE OTHOIICHHE K TMPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYPhI: TMPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTUU
3HAHMST W YyMEHUS TIPU PEIICHUH TMpoO0JIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOJICHUE  TpaBWwil  TOBEACHUS B MPUPOJIE,
HAaIMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX BpEd  OKPYXKaKOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;



COBEPIIICHCTBOBAHUE SA3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKIY JIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE CrHenupuKd OWOJIOTUM KaK HAyKd, OCO3HAaHUA €€ pOoJu B
(GbopMHpPOBaHUN PALMOHAIBFHOTO HAYYHOT'O MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
o0miecTBa, B IMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodieM
COXpPaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUSA MEAMUIMHBI, CO3/aHHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 II00ANBHBIX YKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHATIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUU B MEJIX
MOBBIIIICHHUSI  OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOi
IpU U3Y4EHUH OUOJIOTUHY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOy4YaeMble 3HAHWA [Js aHajdu3a u
OOBSICHEHHSI SIBICHUN OKPYXKAIOMIETO MUPA M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUA IS
peleHus mpoosieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IIEHHOCTH HAy4YHOW AESITeIhbHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHHUIO M|
caM000pa30BaHUIO, K AKTHBHOMY TOJYYEHHUIO HOBBIX 3HAHWA TO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHBIC MOHITHUS, OTPaKAIOUINe
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHenu@uKy MeTOJ0B IO3HAHMS,
UCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, HAy4YHBIN (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccileoBaHue,  HaAOMIOJNEHHWE, W3MEpPEHUE, OKCIEPUMEHT U JpYrue);



YHUBCPCAJIbHBIC y‘-Ie6HBIe I[@ﬁCTBH?I (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETECHIIMH OOYYaloUIMXcs; CIIOCOOHOCTD
o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
ITO3HABATEJIHON U COLMAIIBHON MTPAKTUKE.

B pesynprare wu3ydyeHus OHOJOTHMM Ha YPOBHE CpPETHEro O0OIIero
oOpasoBanust y oOyuwatouierocss OyayT cQOpMUpPOBaHbl I103HABATEJIbHBIC
YHHUBEpCaJbHbIC yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJISITUBHBIE YHHUBEpPCAJbHbIE YYEOHbBIE JIEHCTBUS, COBMECTHAs
NEeATEIbHOCTb.

MeTtanpeamMeTHbIe pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJIHpOBaTH W aKTyaJIU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHUS, KiiacCu(pUKaUK, 0000IIEHUS ), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SIBJICHUIM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHIAYKTUBHbIC, JAECIyKTUBHBIE, 110
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

PUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea  JuId PEICTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IJIaH pEUIeHUs MPOoOJeMbl ¢ Y4ETOM aHaIM3a MMEIOIIMXCS
MaTepHabHbIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PELICHUN KU3HEHHBIX MPOOIeM.

2) 0a30BbBI€E HCCJIEA0BaTEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  pa3pellieHusi MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJIBl JACATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlMH, MPEeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUE€OHBIX M COLMAJIBHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHHUsS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKHA OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yYMETh IEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO U MPAKTHYECKYIO 00JacTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
UHGOPMALIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/icTaBICHUS, KPUTHUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIUKM, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TNpEACTABICHUS
Oouonornueckoil HHPopMauu (CXxembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H IpyTroe);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KAyecTBE CpeAcTBa NpU pabdoTe C
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aO0peBHATYpY, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISIIHOCTH;

BJIAJ€Th  HaBbIKAMM  paclo3HaBaHWUs W 3allUThl  MH(OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeliCTBUSIMM:

1) o0menne:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHM IO CYILIECTBY OOCYK/1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXACHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaracMon
3aJa4M, YIYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMajora Wik JUCKYCCUN);

pacrno3HaBaThb HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHUS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MOHUMATh M MCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThI U pelIeHUU OUOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHS TPYMIOBLIX (HOpPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOU 3a/1a4H;

BBIOMpaTh TEMATUKYy W METOJbIl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OPUHUMATh L€ COBMECTHOM  JIeATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXIOrO0 yYyaCTHUKAa KOMaHAbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HUAEH C TMO3UIMH HOBHU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;



OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXeHHE, ObITh HMHUIIMATUBHBIM.

OBilaieHHe YHUBEPCAJIbLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX U MOCTYNKaxX MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 37J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JIE€ATEIbHOCTD, BBISBISATH
po0JIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEIOYTEHUIH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTb OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHONM  pedJeKCHud KaK  OCO3HAHMS
COBEpIIAEMBbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQuieKCUM IJsi OLEHKU CUTyalluu, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLIEHWBAaTh PHUCKH U CBOEBPEMEHHO NPUHMMATH PEIICHUS M0 HX
CHU)KEHMUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX MpU aHaJIU3€ pe3yibTaToOB
JeSITeIIbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATK! U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX MpU aHalu3e pe3yJbTaToB
JeSITENIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMS COJEP)KaHUS Y4EeOHOro IpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npoduibHOoro  oOydeHust  oOydaromuxcst  Owonmorud. OHHM  BKIIIOYAIOT:
cneruuyecKkue i OMOJIOTHH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJBI NEATCILHOCTH TI0
MOJIYYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpenMeTHbIe pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  peIIeHHH TpobjieM  paruoHaIbLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOITOJIAraoNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJsiusi, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAcCTEHUM),  3aKOHBI
(eaHOOOpa3Usi TOTOMKOB TEPBOrO TMOKOJICHHS, paCHICTUICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Menzaens, TOMOJIOTUYECKHX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Baswusosa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HWCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMUCAHUE, HW3MEpPEHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPTaHOB U CUCTEM
OpraHOB pACTCHMM, J>KMUBOTHBIX, 4YEJIOBEKa, TMPOILIECCOB KU3HEAEITEIHLHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEmIecTB (MeTabonIn3M), MPEeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoPHOro TUMOB MUTAHMS, (POTOCUHTE3A U XEMOCHHTE3a,
MHUTO3a, Melo03a, TaMeTOTeHe3a, IMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,



pPa3MHOXEHUS,  MHAMBUAYAJBHOTO  pPa3BUTHUA  oOpraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3M MEXKIy OpPTraHOWJAMH KIETKH W HX
(GYHKIUSAMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd W CHCTEMaM{ OpTraHOB y pPACTCHMI, >KHBOTHBIX M 4YEJIOBEKa U UX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OPTraHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEHa BEIIECTB, ATaraMH KJICTOYHOTO ITMKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
dTamamMu SMOPHUOHATLHOTO Pa3BUTHS, TEHOTUIIOM WU (EHOTUIIOM, (DEHOTHIIOM H
(dhakTOopamMu cpebl OOUTaHUS;

YMCHHE BBISBIISITh OTIUYUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIC
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE AaPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pemaTh OMOJIOTHIECKUE 3aa91, BBISBIISITh IPHYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKIMHU TIPOIECCAMU U SBIICHUSIMHU, JI€TIaTh
BBIBO/IBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencTtBamu, GOPMYIHpPYS IEJIb WCCICIOBAHUSA, AHATU3UPOBATH IOTYUYCHHBIC
pe3yibTaThl U JeaTh BHIBOIBI,

YMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYEHWYECKHX

KOH(epeHUusX;
yMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B
obmacti  OWONOTMM W MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIIPABICHHOE W3MEHEHHME T€HOMa M CO3JaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyaymied MmpodeccuoHaIbHON
JeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBOM MPOMBIIIIICHHOCTH, YIIyOIsTh MO3HABATENIbHBIHI
WHTEpEC, HANIPaBJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH npodeccuu u
NPOJOJDKEHHE OMOJOrHYeckoro oOpa3oBaHMs B OpraHu3alUsX CpeaHEero
PO eCCUOHATILHOTO U BHICIIETO 00pa30BaHUA.

[TpenmeTHbIe pe3yibTaThl OCBOEHHUS yueOHOro npeamera «buonorus» B 11
Kaacce NOJDKHBI OTPaXKaTh:



cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYECKUX
npoOjeM 4YelnoBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOIOTIOIH30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, SKOCHCTeMa, Ouocdepa), OHOIOTrHYECKHE TEOPUH
(aBostoniuoHHas Teopus Y. JlapBuHa, CUHTETHYECKAs. TEOPHUS SBOJIIOIUMN), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boatouun, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTMYECKON THUpaMubl IHEpPTuM), rumnores3bl (rumoreza «vupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMM  HAy4YHOTO  IO3HAHMA,
UCIIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOITOTCHHBIX H3MEHCHU B IPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOUIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIONAaTPUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYITUX CHJI SBOJIONUU HA T€HO(OH]T TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHus, YepeIOBaHUsl HaNpaBIeHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YyMEHUE YCTaHABIMBATh B3aMMOCBS3U MEXIY TMPOIECCaMU HBOJIOINUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIC  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTUYECKUX U OHMOTHYECKHUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME apTryMEHThl, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JIOKQ3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHMUS, CAUHCTBA
YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHS MHOTooOpa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEUYECTBA;



YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISBISATH MPUUUHHO-CIICICTBEHHBIE
CBSI3M MEXAY UCCIIEyeMbIMU OUOJIOTMYECKUMHU MPOIIECCAMH U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE pPadOThI, COOIIOAATH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOopMyIupys Leidb HCCIEIOBAHMS, aHaJIU3UPOBATH IOJIYYCHHBIC
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUM W METUIIMHE, MPOBOJMMON Ha 0aze IIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJdMYHO  TPEACTABIATH  MOJYYEHHBIE  PEe3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEeHIINSX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpalLeHUs
r00albHBIX U3MEHEHU B Ouocdepe;

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJIBCKOIO XO3AHCTBA, MUILEBOU
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI WHTEPEC, HaAIpaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICILIETO 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKU 8 2
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3anys e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoxa Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
| buosiorus kak KOMILIEKCHAas HayKa U 1 05.09.23 bubnuorexa [JOK
KaK 4acTh COBPEMEHHOIO 00LIECTBA o https://m.edso0.ru/863e7c98
2 JKuBbl€ CUCTEMBI I UX CBOMCTBA 1 07.09.23
bubmuorexa [JOK
YpoBHEBas OpraHu3aIus KUBBIX
3 cHCTeM 1 08.09.23 https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢
4 Hcropus OTKpBITHA U U3Y4EHUS | 12.09.93 bubnnorexka [JOK
kietku. Kierounast Teopus o https://m.eds00.ru/863¢7c98
Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
«3y4eHune MeTo10B KJIIETOYHOU
5 yi s 1 0.5 140023 | DPnomiorexa IOK
Oouosioruu (xpomarorpadus, https://m.edsoo.ru/863e6e88
anekTpodopes, AuddepeHnnaibHoe
uentpudyruposanue, [TLP)»
bu6mmorexa [IOK
6 XUMUYECKUN COCTaB KIETKU 1 15.09.23
https://m.edsoo0.ru/863e7c98
MuHepanbHbIE BEIIECTBA KIETKH, UX
7 P N ’ 1 19.09.23
Ouosoruyeckas poiib
Oprannueckue BenIecTBa KJIETKH —
8 P . 1 0.5 210023  puomorera [JOK

oenku. JlaboparopHas pabota

https://m.edsoo.ru/863e6ff0




«O0bHapyxeHue OCJIKOB C ITOMOIIBIO
KAueCTBEHHBIX PEAKLUIN»

https://m.edsoo.ru/863e716¢

9 CsoiicTBa, Kinaccuduxaiys u 22.09.23 bubnmoreka [JOK
GyHKLIUY OENIKOB o https://m.eds00.ru/863e7c¢98
10 Oprannueckue BenecTBa KJIETKH — 26.09.23 bubnnoreka [HOK
YIJI€BOBI R https://m.edsoo.ru/863e6870
11 Oprannyeckue BenIecTBa KJIETKH — 28.09.23 bubnnoreka [JOK
JIUIIH 1B R https://m.edsoo.ru/863e6122
Hyxnennossie kucnotsl. JIHK nu PHK.
JlaGopaTtopHnas pabota Eub OK
12 «HMccnenoBanne HyKJIE€MHOBBIX 0.5 29.09.23 nbnnotexa 11
https://m.edsoo.ru/863e7c¢98
KHCIIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY
Crpoenue u ¢pyukiuu ATO. [Ipyrue bubmorexa [TOK
13 bocdh (HTD) 03.10.23 https://m.edsoo.ru/863e6ff0
HYKICOSHATPHOOCHATET https://m.edsoo.ru/863e716¢
CexsennpoBanue [JHK. Metozs
bu6mmorexa [IOK
14 T€HOMHUKH, TPAHCKPUIITOMUKH, 05.10.23
https://m.edsoo0.ru/863e7c98
MPOTEOMUKH
bu6mmorexa [IOK
15 MerTtonbl ¢ oif 6uoo 06.10.23
TOART CTPYICTYPHOM DHOTOTHH https://m.edsoo.ru/863e6122
16 Tuns! knetok. [IpokapuoTnueckas 10.10.23 bubnuoreka [IOK
KJIETKA o https://m.eds00.ru/863e6e88
Crpoenune 3yKapuOTUYECKON KIIETKH.
17 IT I;KTqucmyaI; pa60Ta «3yuenue 0.5 12.10.23 bubmotexa [TOK
P . P o i ' o https://m.eds00.1ru/863e7c98
CBOMCTB KJICTOYHOU MEMOpaHBI»
18 [ToBepxXHOCTHBIN amnmapar KIeTKU 13.10.23
19 OxHOMEMOpaHHBIC OPTaHOUIBI 0.5 17.10.23 bu6mmoreka [IOK




kietku. [IpakTuueckas padbota
«3ydyeHue IBM>KEHUS IIUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX)»

HOJ'IyaBTOHOMHHe OpraHoOn bl

KJICTKH: MUTOXOHIPUH, TUTACTHIBI.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/863e6e88

bubmuoreka [JOK

20 JlceneTopamie Ia3MOI3a Il 0.5 19.10.23 https://m.eds00.ru/863e6£f0
A https://m.edsoo.ru/863e716¢
JIETIa3MOJIN3a B PACTUTEIbHBIX
KIIETKAX»
bubmuorexa [JOK
21 HemeMmOpaHHbIe OpraHOUIBLI KIIETKH 20.10.23
P P a https://m.edsoo.ru/863e7c¢98
22 Crtpoenue u GyHKIIH s1Ipa 24.10.23
CpaBHUTENIbHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JJabopartopHas b K
23 yKap paTop 0.5 26.10.23 nomorexa O
pabota «/3ydyeHue CTpoeHHs KIETOK https://m.edsoo.ru/863e6e88
Pa3IMYHBIX OPTraHU3MOBY
ACCUMMIALIAA U JUCCUMMIISALINAS —
JIBE CTOPOHBI MeTaboau3Ma. Turbl
bu6mmorexa [IOK
oOMeHa BemiecTB. JlabopaTopHas
24 ABoTa W3VHerHe KATaTHTHICCKON 27.10.23 https://m.eds00.ru/863e61f0
p M https://m.edso00.ru/863e716¢
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTajaasbl)»
DepMEHTaTUBHBIN XapaKTep PeaKLUn
KJIETOYHOI'0 MeTa0OIN3Ma.
JlaGoparopHag pabora «3yueHue
25 paTopHasd p y4 05 07.11.23 bubnmoreka [JOK
(bepMeHTaTHBHoro paciiemieHus https://m.edsoo.ru/863e7c¢98
MepoKcuaa BOAOPOJa B PACTUTEIbHBIX
1 )KUBOTHBIX KJIETKaX)
26 Benku-akTuBaToOphI U OENKU- 09.11.23 bubnmoreka [JOK




UHTHOUTOPBI https://m.edsoo.ru/863e6e88
27 ABTOTpOGHBIN TUTT OOMEHA BEIIECTB 10.11.23
28 DoTOCHHTE3 141123  Dubmmorexa LIOK
https://m.eds00.ru/863e7c98
Xemocuntes. Jlaboparopras pabota Eu6 OK
29 «CpaBHeHHE po1IecCcOB (POTOCHHTE3A 0.5 16.11.23 nommoreka [
https://m.eds00.ru/863e6870
U XEMOCHHTE3a)
AHa’poOHbIe OpraHu3Mbl. Busl
bu6mmoreka [IOK
opoxenus. JlabopatopHas pabora
30 «CpABHEHIE DOLCCCOB GDOSKEHIA I 17.11.23 https://m.eds00.ru/863e6ff0
p port p https://m.edsoo.ru/863e716¢
JIBIXAHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 11123 bubnnoreka [JOK
SHEPreTHYECKOro 0OMeHa o https://m.edso00.ru/863e6e88
DHeprusi MeMOpaHHOTO TpaJrueHTa
b K
32 npoToHoB. Cunte3 AT®: pabota 23.11.23 nommorexa IO
. https://m.edsoo.ru/863e7¢98
npoToHHON AT®-cuHTa3bI
bu6mmoreka [IOK
33 Peakuuu matpuyHor 24.11.23
" PHAHOTO CHITES https:/m.edso00.ru/863¢6870
34 Tpanckpunuus — MaTpUYHBIA CHHTE3 28.11.93 bubnnorexka [JOK
PHK o https://m.eds00.ru/863e6122
35 Tpancasus u e€ Tanbl 30.11.23 bubmorexa [JOK
https://m.edsoo.ru/863e6122
K bu6mmorexa [IOK
OJIMPOBaHNE aMUHOKHCIOT. Poib
36 160coM B BrocHHTese Benka 01.12.23 https://m.eds00.ru/863e6ff0
p https://m.edsoo.ru/863e716¢
37 Opranuzanus reHoma y npokapuor u 05.12.23 bubnmoreka [JOK
3YKapUOT o https://m.eds00.ru/863e6e88
38 MouekynsipHble MEXaHU3MBI 07.12.23 bubnuoreka [IOK




9KCIIPECCUH T€HOB Y 3YKapHOT

Bupycsl — BHeKs1eTOUHBIE (POPMBI
KHU3HHU U OOJIUTaTHbIE apa3UThl.

https://m.eds00.ru/863e6870

bubmuorexa [JOK

39 0.5 08.12.23
[IpakTruueckas pabora «Co3nanue https://m.edsoo.ru/863e7c98
MOJIETU BUPYCa»
40 BupycHsle 3a00s1eBaHNs YellOBeKa, 121223 bubmumoreka [IOK
JKUBOTHBIX, PACTCHUHN o https://m.edsoo.ru/863e6e88
41 Hanotexnonoruu B Ouojgoruu u 14.12.93 bubmuorexa [JOK
MEIMIINHE https://m.edsoo.ru/863e6122
bubmuorexa [JOK
42 JKy3HEeHHBIN UKIT KJISTKH 15.12.23 https://m.edso0o.ru/863e6ff0
https://m.edsoo.ru/863e716¢
N bub6 OK
43 Martpuussiii cuate3 JJTHK 19.12.23 nosmotexa I
https://m.edso0o.ru/863e6122
XpomocoMmsl. JTaboparopHast padbota
44 «§3 €HHE X OMocI:)M H}; FOTlf)BbIX 0.5 21.12.23 bubmorexa HOK
ya p ' o https://m.edsoo.ru/863e7c98
MUKpOIIpenaparax»
bu6mmoreka [IOK
4 _ 22.12.23
> fleneiine KICTKA — MHTO3 https://m.eds00.ru/863e6870
Tunsl knerok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota bubnuotexa [JOK
46 «HabmoieHre MUTO3a B KJIETKaX 0.5 26.12.23 https://m.eds00.ru/863e6ff0
KOHUYMKA KOpeIIKa JTyKa (Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MUKpOIIpenaparax)»
bubmuorexa [JOK
47 P 28.12.23
CTYJALIA FKUSHCHHOTO THITA KICTOK https://m.edsoo.ru/863e6e88
b K
48 OpranusMm Kaxk eJMHOE LIEJI0e nosmorexa LO

https://m.edsoo.ru/863e7c¢98




Tkanu pacrenuid. JlTabopatopHas

bu6mmoreka [IOK

49 . . 0.5 29.12.23
pabora «3yueHue TkaHel pacTeHUN» https://m.edsoo.ru/863e6122
TkaHM )KUBOTHBIX U YEJIOBEKa. Eub 10K
noIMoTEKA
50 JIab 0 N3yuenue 0.5 09.01.24
e OI?,aTOpHa}I paboTa €sysend https://m.edsoo.ru/863e7c98
TKaHEH )KUBOTHBIX)
Opransl. CucTeMbI OPraHoB. bubnuoreka [IOK
51 JlaGopatopHnas pabora «3yueHue 0.5 11.01.24 https://m.edsoo.ru/863e6ff0
OpPraHoB I[BETKOBOTO PACTEHUSD) https://m.edsoo.ru/863e716¢
bu6mmoreka [IOK
52 Ornopa Tena opraHu3Mo 12.01.24
110pa TEJIa OpramsMos https://m.eds00.1ru/863e6870
53 JIBr>KeHHEe OpraHu3MOB 16.01.24
bubmuorexa [JOK
4 1I 18.01.24
> HTAHHE OpratsMon https://m.edsoo.ru/863e6e88
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. 19.01.24 bubmuorexa [JOK
[MIeBapuTENbHAs CUCTEMA YETIOBEKA R https://m.edso0.ru/863e¢7c98
56 JIpIxaHue opraHu3MoB 23.01.24
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U 55 01.24 bubnnoreka [JOK
4eJI0BEKa https://m.edso00.ru/863e6e88
58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 26.01.24 https://m.edsoo.ru/863e6d5¢
bu6mmorexa [IOK
KpoBeHocHas cucteMa mo3BOHOYHBIX
59 30.01.24 https://m.edsoo.ru/863e6ff0
PRUBOTHBIX H AeIoBeka https://m.edsoo.ru/863e716¢
bu6mmorexa [IOK
60 Brinenenue y opranuzmo 01.02.24
BUICICHHE J OpranisMos https://m.edsoo.ru/863e6dSc
bu6mmorexa [IOK
61 3 02.02.24
atiiTa y opratusmon https://m.edsoo.ru/863e6dSc
bu6 OK
62 HNMMmyHHas cuctema 4enoBeka 06.02.24 nosmotera Il

https://m.edsoo.ru/863e6e88




Pa3npaxxuMocTh 1 perynsuus y

bu6mmoreka [IOK

63 08.02.24
OpraHHU3MOB https://m.edso0o.1ru/863e6870
I'ymopaiibHast perynsuus u

64 31¥M OIE) WHHAas (I:)HcZeMa JKUBOTHBIX U 09.02.24 bubmoreia HOK

HAOKD R https://m.edso00.ru/863¢7c98
YyeJoBeKa
65 ®opMbl Pa3MHOKEHUSI OPTaHU3MOB 13.02.24
bubmuorexa [JOK
66 [TonoBoe pazMHOXKEHKE 15.02.24
P https://m.edsoo.ru/863e6e88

67 Meiio3 16.02.24
["amerorenes. O6pazoBanue u
pa3BUTHE IOJIOBBIX KIIETOK. bubnnorexa [HOK

68 JlaboparopHnas pabota «3yuenue 0.5 20.02.24 https://m.edso0.ru/863e6ff0
CTPOEHUS MOJOBBIX KIIETOK Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax»

69 WNHauBuayanbHOE pa3BUTHE 99.02.94 bubnnoreka [JOK
OpraHu3MOB — OHTOTCHE3 R https://m.eds00.ru/863e6870
3akiajka opraHo aHei u3

70 KJIaJIKa OPTaHOB U TKaHEH u 23.02.24 bu6mmoreka [JOK
3apOBIIIEBLIX JINCTKOB https://m.edsoo.ru/863e7c98
Poct u pazButne XKMBOTHBIX.

71 JlaGopaTtopHnast pabota «BI)IS[BJ'IevHI/Ie 05 27.02.94 bubnnoreka [JOK
MIPU3HAKOB CXOJCTBA 3apOAbIIIEH https://m.edsoo.ru/863e6e88
MO3BOHOYHBIX KUBOTHBIX»

PasMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas paborta «CtpoeHue bubmorexa [JOK
72 OPEAHOB DASMHOKCHIA BEICIIIX 0.5 29.02.24 https://m.edso0.ru/863e6ff0
p up https://m.edsoo.ru/863e716¢
pacTeHui»
Hcropus ctaHOBIEHUS U pa3BUTHUSA
73 p p 01.03.24 bu6mmorexa [IOK

TCHCTUKHU KaK HAYKH

https://m.edso00.ru/863e6870




OCHOBHBIC TIOHSTHS ¥ CHMBOJIBI
reHetuku. Jlaboparopuas pabota

bu6mmoreka [IOK

74 0.5 05.03.24
«/po3oduina kak 00ObEKT https://m.edsoo.ru/863e6e88
TeHETHYECKHUX MCCIICIOBAHUI
3aKOHOMEPHOCTH HaCJIeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanne. [IpakTnyeckas padbora
75 pent p p 05 07.03.24 bubmuoreka [JOK
"N3y4yeHue pe3yapTaToB https://m.edsoo.ru/863e7c98
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oh s
WTOJIOTHYECKHE OCHOBBI
76 I 08.03.24 bubaroreka [JOK
MOHOTHOPHUAHOTO CKPEIIUBaAHUS https://m.edsoo.ru/863e6870
AHanM3upyolee CKperuBaHmne bubnmnorexa LIOK
77 HerOmHOe TOMIHIDOBAIE ) 12.03.24 https://m.eds00.ru/863e6£f0
T 8 p https://m.edsoo.ru/863e716¢
JurnbpuaHoe cKpemmnBaHue.
IIpa eckag pabora «3yueHue
78 parctiecicas pabot YHeHH 0.5 14.03.24 bubmorexa HOK
pe3yibTaTOB JUTHOPUIAHOTO https://m.edsoo.ru/863e6e88
CKpEIIUBAHUS Y TIPO30(UITBD)
UTOJIOTUYECKHE OCHOBEI
79 H 15.03.24 https://m.edsoo.ru/863e6d5¢
JTUTHOPUTHOTO CKPEITUBAHUS
bubmuorexa [JOK
CrenneHHoe HacJIeJOBaHNE
80 OUAHAKOR 19.03.24 https://m.eds00.ru/863e6ff0
PH3HAKO https://m.edsoo.ru/863e716¢
XpoMocoMHas TEOpHs
31 p P 21.03.24 bu6mmorexa [IOK
HACJIEICTBEHHOCTHU https://m.edsoo.ru/863e6e88
82 I'emeTnka momna 22.03.24
Bbubaunoreka [IOK
83 I'emoTun kak mejIoCTHas cUCTEMA 02.04.24 a

https://m.edso00.ru/863e6870




24 ['eneTruecKkuii KOHTPOJIb PA3BUTHUS 04.04.24 bubnunoreka [JOK
pacTeHul, KUBOTHBIX U YEJIOBEKA o https://m.edso0.ru/863e7c98

25 N3meHunBOCTh MpU3HAKOB. Buibl 05.04.24 bubnmoreka [JOK
U3MEHUYUBOCTU o https://m.edsoo.ru/863e6e88

86 MonudukarmonHas 3MEHIHBOCTh 09.04.24 https://m.edso0o.ru/863e6d5¢
BapuanuoHHblii psl 1 BapraldoOHHAast
kpuBas. JJaboparopHas pabota
«ccnenoBanue 3aKOHOMEPHOCTEH

87 A ) P 0.5 11.04.24 bubnmnorexa LIOK
MOTM(PUKAITMOHHOW N3MEHUYUBOCTH. https://m.edsoo.ru/863e7¢98
ITocTpoenne BapualMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

28 I'eHOTHIIMYECKAsd U3BMEHUYHUBOCTD. 12.04.24 bubmuorexa [JOK
KomOuHaTuBHAS N3MEHYUBOCTh o https://m.edsoo.ru/863e6e88
MyTanuoHHasi U3BMEHYUBOCTb.

[TpakTnyeckas padora «MyTtanuu y bubmorera [JOK

89 030(pHEI (Ha FOTOBHIX 0.5 16.04.24 https://m.edsoo.ru/863e6ff0
Ap https://m.edso00.ru/863e716¢
MUKpOIIpenaparax )»
3aKOHOMEPHOCTH MYTAI[MOHHOTO

90 nporecca. DMUreHeTUKa U 18.04.24 bubmorexa HOK

poriecea. o https://m.edsoo.ru/863e7c98
SMUTCHOMUKA
I'enetnka yenoseka. [IpakTuueckas Eub 1IOK
nOIoTeKa

91 abota «CocTaBiieHre U aHAIN3 0.5 23.04.24
p . https://m.edsoo.ru/863e6e88
POAOCTOBHO

92 MeTo1pl MEIUITMHCKON T€HETHKHU 26.04.24 https://m.edsoo.ru/863e6d5c
3HayeHUe MEAUITMHCKON TeHETHUKH B bu6mmorexa [IOK

93 IPEIOTBPALICHUH U JIEUEHUHN 30.04.24 https://m.edsoo.ru/863e6£f0
TEHETHYCCKUX 3a00JICBaHUH YelIoBEKa https://m.edsoo.ru/863e716¢

94 OCHOBHBIE TIOHATHS CEJIEKIIHH. 0.5 02.05.25 bu6mmoreka [IOK




JlaGopaTtopHnas pabora «3yueHue
COPTOB KYJIbTYPHBIX PaCTEHUN H
MOPOJI TOMAIITHUX KUBOTHBIX)

MeTopl CEeNeKIIMOHHON pabOoTHI.

https://m.edsoo.ru/863e7¢98

bu6mmoreka [IOK
5 JIab 0 {4 1 0.5 03.05.25
’ abopatopHai pabota (3yACHHE https://m.edsoo.ru/863e6870
METOJIOB CEJICKIIMH PACTCHUI»
JlocTr>KEeHMS CeJIEKIMU PACTECHUM U
96 JKUBOTHBIX. [IpakTrueckas pabota 1 07.05.25 bubmorexa HOK
P . p A https://m.edsoo.ru/863e6e88
«IIpuBuBKa pacTeHUI»
CoxpaHeHnue, U3y4eHue u bubnuoreka [IOK
97 HCIIOJIb30BAHUE TEHETUYECKUX 1 09.05.25 https://m.eds00.ru/863e6ff0
pecypcoB https://m.edsoo.ru/863e716¢
buotexHosiorus Kak Hayka u 0Tpaciib
08 npou3BojcTBa. [IpakTuueckas pabora | 05 10.05.25 bubnunoreka [JOK
«M3y4yenne 00bEKTOB https://m.edso0.ru/863e7c98
OMOTEXHOJIOTHI
99 OcHoBHbIE Hal'ipaBJ'IeHI/IH 1 14.05.95 bubnuoreka [IOK
CHHTETHYCCKOU OMOJIOTHH https://m.edsoo.ru/863e6e88
bu6mmoreka [JOK
100 XpOMOCOMHas U T€HHasi HHKEHEPUs 1 17.05.25 https://m.edsoo.ru/863e6£f0
https://m.edsoo.ru/863e716¢
101 Memumnuackiue OMOTEXHOIOTUN 1 21.05.25
. bubmuorexa [JOK
PesepsHnbiit ypok. [ToBTOpenue,
102 606 . 1 24.05.25 https://m.edso0.ru/863e6ff0
0DODIIEHHE, CHCTEMATH3AUA SHAHHH https://m.edsoo.ru/863e716¢
OBUIEE KOJIMYECTBO YACOB I10
1 102 13.5

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus. 10 kmacc. Yrinyonéunsiii ypoBenb ABTop(bl): [Taceunuk B. B.,

Kamenckuii A. A., Py6rioB A. M. u np. / Ilox pen. I1aceunuxa B. B.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
buonorus. [loypounsie pazpadotku. 10-11 k. YriiyOsieHHbIH YpOBEHb

Astop(sbl): [laceunuk B.B., IlIBenios I'.I'., E¢umona T.M.

buonorus. Paboune nporpammel. 10-11 1. YrinyGneHHbINH ypOBEHb
Astop(pl): [laceunuk B.B., IlIBenios I'.I'., E¢umona T.M.

buonorus .5-11 knaccel. Pa3BepHyTOE TEMAaTHYECKOE IUNIAHUPOBAHUE.
YMK « Jlunus xu3an» non penakuueit B. B.ITaceunuka

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.ebio.ru/index-1.html

http://biologylib.ru/catalog/

http://www.virtulab.net

http://biologylib.ru/catalog/
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