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MNOACHUTEJIBHASA 3AINIMCKA

[Iporpamma mo ywyeObHoMy mnpenmery "buonorus" (nmanee - Ouosiorusi) Ha
ypOBHE CpeaHero odiiero oOpa3zoBaHus pa3padoTaHa Ha ocHOBe dDenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit deneparnuny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenHus (10-11
KJIACChI) SIBJISIETCS OJTHUM M3 KOMIIOHEHTOB MpeIMETHON o0yiactu «EcTecTBEHHO-
HayuyHble mpenMerb». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbIC
ydeOHbIE TPEIMEThI, W3ydaeMble Ha YIUIYOJEHHOM YPOBHE, SIBJISIFOTCS CIIOCOOOM
muddepeHimanu  O0Oyd4eHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHus U
MPU3BaHBl 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o0uwM, cpeHUM NpodeCcCUOHANBHBIM U BBICHIUM O0Opa3zoBaHueM. B To ke Bpems
KOKIBIH W3 OTUX YYEOHBIX TMPEAMETOB JOKEH OBITh OPHEHTHPOBAH Ha
MIPUOPUTETHOE pPEIIEHHE O00pa30BaTENbHBIX, BOCIHUTATEIBHBIX M PAa3BUBAIOLIUX
3a/la4y, CBS3aHHBIX C MpodopHeHTaIel o0yJaromuXcss W CTHUMYJIHMPOBAHHEM
WHTEpeca K KOHKPETHON 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIULIUHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpenMery "buonorus" ma€r mpencraBlieHHE O
eI U 3ajadax M3ydeHus ydeOHoro mpenmera «buomorus» Ha yriryoJ€HHOM
ypOBHE, ONpeesieT 00s3aTeibHOE (MHBAPHAHTHOE) MPEIMETHOE COJIep KaHHe, €ro
CTPYKTYpUpPOBaHHE [0 pa3fenaM ¢ TeMmaMm, paclpelereHue Mo Kiaccam,
PEKOMEHIYeT MOCJIEeIOBATEILHOCTh M3Y4YEHUs Y4eOHOro Marepuajia ¢ y4d€ToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme 1o Ouosoruu
peann30BaH MPUHITUIT TPEEMCTBEHHOCTH C HU3yYE€HHEM OHWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHms, Omaromaps 4YeMy MPOCMaTpPUBACTCS
HaIllpaBJICHHOCTh Ha  TMOCJEAYIIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze >KW3HU, Ha
BOCIUTaHUE OEpeKHOro OTHOIIEHWS K OKpyXkarouleil mnpupoaHoii cperne. B
nporpaMMe Mo OHOJIOTMHM Take IMOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeaMera
«buonorusiy B peamuzauuu TpedboBanuit PI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M MPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
GbopMHUpPOBaHUM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIHLHOU  JEATEIHLHOCTH
0o0ydJarommxcs MO OCBOCHMIO COJACPKAHUS OuOJornueckoro oOpa3oBaHUs Ha
YPOBHE CpeJIHEero 0011ero o0pa3oBaHusI.

VYueOHbiii npenmer «buonorus» Ha ypoBHE CpeHEro o0IIero oOpa3oBaHUs
3aBepiaeT OuoJIoTHYecKoe o00pa3oBaHME B IIIKOJIE H OPUCHTUPOBAH Ha
pacimpeHue U yriyolieHne 3HaHUN OOYyJaronIuxcs O >KMBOWM MPHUPOJE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOM OWOJIOrMH, SMOPHOJIOTMM U OHOJIOTMH Pa3BUTHS,
TCeHETHKH, CEIeKIIUU, OMOTEXHOJIOTHH, IBOJIOIIMOHHOTO YUYEHUS U DKOJIOTHH.



N3ydyenne yueOHoro mpeamera «buonorus» Ha yriiyOJIEGHHOM YPOBHE
OPHEHTHPOBAHO HA TOATOTOBKY OOYYAIOUIMXCA K TOCIEAYIOMIEMY MOIY4EHHUIO
OMOJIOrMYecKoro  oOpa3oBaHUMsT B By3aX W OpraHU3alMsIX  CPEIHEro
npogeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABISAET CUCTEMA
OMONOTMYECKUX  3HAHWK, TONYYEHHBIX TPH HU3YYCHUU  OOyJarOIIMMHUCS
COOTBETCTBYIOLIUX CUCTEMATUYECKUX Pa3esioB OMOJIOTUU HA YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciupeHbl W yriayOneHbl OWOJIOTHYECKHE 3HAaHWUS O PACTCHUSAX, XUBOTHBIX,
rpubax, OakTepusx, OpPraHU3MEe YeJOBEKa, OOIIMX 3aKOHOMEPHOCTAX IKU3HH,
JIOTIOJTHUTENILHO BKITIOYEHBI OMOJIOTMYECKHUE CBEACHUS MPUKIIATHOTO U TIONCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIbh30BaTh KaK OPUEHTHUPHI ISl MOCICIYIOIIETO
BeIOOpa mpodeccun. Bo3moxkHa Takxke HHTErpamus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMH OOYYAIOIIUMUCS MPU HU3YYECHUU
$u3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa nporpamMmsl 1o ydyeOHOMy mpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOLMOHHBIN TOAXOAbl K HW3YYEHHUIO OUOJOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIs JKUBBIX
CHCTEM Pa3HOT0 YPOBHS OpraHU3aIMH, IBOJIOIUU OPraHNYeCKOro Mupa Ha 3emiie,
COXpaHEHHUs OHOJIOTUYECKOro paszHooOpasus TutaHetel. Tak, B 10 kiacce
M3y4alOTCSl OCHOBBI MOJIEKYJSIPHOM M KIJIETOYHOM OHOJIOTMHM, SMOPHOJIOTUM U
OMOJIOTUU PA3BUTHUS, T€HETUKU U CEJICKIMU, OMOTEXHOJOTMM U CHUHTETUYECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOYYArOIIUXCS 110 OOTaHUKE, 300JI0THH,
aHaromuu, (Quinonoruu uenoBeka. B 11 kiacce u3ydarOTCS HSBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMH U yUeHHE 0 Oruocdepe.

VYuebusiii mnpeamer  «buomorums»  mpus3BaH  00ECHEYUTH  OCBOCHUE
00 y4aIOITUMUCST OMOJIOTUYECKUX TEOPUI M 3aKOHOB, HIEH, MPUHITUTIOB U TIPABUII,
JIEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHUU, MHOTO00pa3ud U OCOOCHHOCTSX KIIETKH, OpraHHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOIINXCS HAYYHBIX JOCTUKEHUAX, COBPEMEHHBIX
MCCIIEIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX aCIIeKTaX OMOJOTHYecKuX 3HaHuU. J[is
pa3BUTHUS W TOJJEPKaHUS HHTEepeca oOydarouuxcsi K OHWOJOrMu Hapsay co
3HAYUTEIHLHBIM 00BEMOM TEOPETUYECKOTO Marepuaja B COACPKAHUU MPOTrpaMMBbl
1Mo OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS U Pa3BUTHUS
TOM WM MHOW o0yacTh OWOJOTMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyOECKHBIX
y4EHBIX B PEIICHHE BAKHEHIIINX OMOIOTUYECKUX U SKOJIOTHYECKHUX MPOOIeM.

Lens n3yuenus yuedbHoro npeamMera «buosorus» Ha yriyOn€HHOM ypOBHE —
OBJIQJICHWE  OOYYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHW3allid JKUBBIX CHUCTEM pAa3HOr0 paHra U MPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUU MHTEpPEca K OMpefeiaEHHONW 001acTH
npodecCUOHATBHON JACSATENbHOCTH, CBA3aHHOW C OWOJOTHEH, WIH K BBIOOPY
y4eOHOr0 3aBEICHUS JJIs1 TPOJIOJDKEHUST OMOJIOTMYECKOr0 00pa30BaHUsI.

JocTikenne 1enu  u3ydeHus ydeOHoro mipenmera «buosnorus» Ha
yrIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIIEAYIOMNX 3aau:
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OCBOCHHE OOYYAIOMIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHSIX, KOHIEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IPaBUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOT000pa3uh M OCOOEHHOCTSIX OWOJIOTMYECKHX cUcTeM (KIIETKa,
OpraHu3M, MONyJIsALUs, BUJ, OMOreoLeH03, Onocdepa); 0 BELAAIOIINXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIICIOBAaHUSX B OMOJIOTHY;

O3HAKOMJICHHE OOYJaromMXCsi C METOJaMU TIO3HAHUS IKUBOW TMPHUPOJIBL:
UCCIIEIOBATENbCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOU W
KJIETOYHOM OWOJOTUH, HSMOPHUOJOTHM U OHOJOTHUU pPa3BUTHS, TEHETUKH W
CeNeKIUY, OWOTEeXHOJOTUU W CHHTETUYECKOW OWONIOTHH, TMajJeOHTOJIOTHH,
DKOJIOTMH);  METOJaMHU  CaMOCTOSTEIBHOTO  TMPOBEACHHS  OMOJOTHYECKHX
uccienoBanuii B jabopatopum W B mpupone (HaOmIOaeHWEe, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHHUE);

OBJIQJICHHE OOYYAIOUIMMUCS  YMEHHSIMHU: CaMOCTOSITEIbHO  HAXOAMTb,
aHAJIM3MPOBATh U HCIIOJIb30BaTh OMOJOTMYECKYI0 HMH(OPMAIINIO; MOIb30BATHCA
OMOJIOTUYECKON TEPMUHOJIOTME U CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHM ¥ COLUAIbHO-)KOHOMUYECKUMU U  IKOJIOTUYECKUMU
npobieMaMu 4YeJOBEYECTBA; OICHUBATh IOCICACTBHUS CBOCH ACSITEIHLHOCTH IO
OTHOILIEHUIO K OKpY)Kalollled MNPUPOAHON Cpelle, COOCTBEHHOMY 3[0pOBBIO U
3[I0POBBIO  OKPYXKAIOIIUX  JIIOJeH; OOOCHOBBIBATH U  COOJIIOAATh  MEphI
npodunakTUKu UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBuUiia MOBEICHUS B MPUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOW >KM3HEEATETLHOCTH B UPE3BBIYAHBIX
CUTYyallUsiX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTeph30BaTh
COBPEMEHHbBIC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOUINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TIPOIIECCE 3HAKOMCTBA C BBINAIOIIUMHUCA OTKPHITHSIMH M COBPEMEHHBIMU
UCCIICZIOBAHUSAMHU B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOJIeMaMH, METOIO0JIOTHEH
OMOIOTUYECKOTO W CCIIeTOBaHMS, IPOBECHMSI AKCIIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM, pellieHNs OMOJIOTMYECKHUX 3aj/lay, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MPOLECCOB,;

BOCHUTAHUE y 00Yy4aroUuXcsl IEHHOCTHOI'O OTHOILIEHUS K JKUBOW MPUPOE B
IIEJIOM U K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUECKOM,
TEeHETUYECKOM TpPaMOTHOCTH, OOIIEHl KyIbTypbl TIOBEJEHUS B IPUPOJIE;
MHTErpalliy €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuodpeTeHre  O0YyJalOMMMUCA  KOMIIETEHTHOCTH B PallMOHAIBLHOM
MPUPOAOIIOIb30BaHUN (COOMIOIEHUE TMpPaBHJI MOBEACHUS B MPHUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OHOoCchephl), COXpaHEHUHU COOCTBEHHOT'O 37I0POBBSI U 370POBBS
OKpyXaroumx Joael (cobmoaeHuss Mep NpopUIakTUKU — 3a00JI€BaHMM,
obecrieueHne O€30MaCHOCTU KU3HEACSITEIbHOCTH B UYPE3BBIYANHBIX CHUTYaLUAX
OPUPOJHOTO W TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHWW U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3MIaHM€  YCJOBHM  JJII  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VH/IMBU1yaJIlbHOU o0Opa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH
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NocJeyIomeMy MnpodecCHOHATBEHOMY CaMOOTPEACIICHHUI0, B COOTBETCTBHH C
WHIWBHUTYAJIbHBIMU HHTEPECAMH M TIOTPEOHOCTSIMH PETHOHA.

OO611ee YncI0 YacoB, OTBEJEHHBIX HAa U3y4eHUE OMOJIOTMH Ha YIITYOJIEHHOM
YpOBHE cpeqHero oodmiero oopaszoBanus, coctapisieT 204 gyaca: B 10 ximacce — 102
yaca (3 gaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HEJEIO).

Ot60op opraHu3alMOHHBIX (OPM, METOAOB M CPEICTB OOYyUECHHS OMOJIOTUU
OCYIIECTBIIIETCS C YYETOM CHEIU(PUKH €r0 COACpPKAHWUS W HAIPaBIICHHOCTH Ha
IPOJOJDKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMsSIX CPEIHETO
poheCcCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUs.

OO0s13aTeIbHBIM YCIOBUEM MPU 00YYEHUHN OMOJIOTUU HA YIITyOJIEHHOM YpOBHE
SIBIIICTCS TIPOBEJICHUE Ja0OpPaTOPHBIX M MpaKTHUeCcKuX pador. Takke ydacTue
O0OyJaroMMXCs B BBIOJTHEHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTHKa KOTOPHIX OIpEAENSeTCs y4YUTeNeM Ha OCHOBE  HMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBHUH.

COIAEPXAHUE OBYYEHUSA

10 KJIACC

ConepxaHue mporpaMMmbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHoM utorooit arrecranuu (I'MA).

Tema 1. buosiorust Kak HaykKa

CoBpeMeHHasi Ouoorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Ouonornu.  buojornueckue HaykM W W3y4aeMble HUMH  NPOOJIEMBL.
OyHIaMEHTalbHbIE, TPUKIAJAHBIE W TOUMCKOBBIE HAY4YHbIE HCCIEAOBAaHUS B
OuoJIoruu.

3HavueHne OMOJOTMU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun, cBsizanHple ¢ Ouonorueil. 3HaueHWe OWOJIOTUU B
IPAaKTUYECKON JIEATEIbHOCTH YEJNOBEKAa: MEAULMHE, CEIbCKOM XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCcTpanuun

[Toptpersl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeu, I'. Mengens, B. 1. Bepuanckuii, W. I1. IlaBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, . Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiper u cxembl: «CBS3b OMOJOTMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

KuBble cucTeMbl Kak MNpeaMer u3ydeHusi Ouonorun. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTb,
CIOXXHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBIL, OTKPBITOCTb, CaMOOpIraHU3aLMs,
CaMOBOCIPOMU3BEJCHUE, PAZIPAKUMOCTb, U3BMEHYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3alvy KUBBIX CHCTEM: MOJEKYJSPHBIA, KJIETOYHBIN,
TKAHEBbIN, OpraHW3MEHHBI, MOIYJISILMOHHO -BUI0BOM, AKOCHUCTEMHBIN



(buoreonieHoTHueckuii), Ounocdepupiii. Ilporieccrl, mnpoucxoasue B KUBBIX
cucreMax. OCHOBHbIE MNpu3HAKU KkuBOro. JKu3Hb Kak QopMa CylllecTBOBaHUS
Marepuu. Hayku, n3zydaronye xuBble CUCTEMbBI Ha pa3HbIX YPOBHSAX OpraHU3aIUU.

N3ydenue kuBbIX cucteM. Mertoasl Ouonormdyeckoil Hayku. Habmonenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alNsl, MeTaaHanu3. [lonsTre 0 3aBucuMon u
He3aBUCUMOW mnepeMeHHou. [lmanupoBanue »skcnepumenra. IloctaHoBka u
npoBepka rumnore3. Hynesas rumnores3a. [loHsitie BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3dbpoc B Ouosornueckux pAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [IpuyuHBI UCKaXKEHUsI pe3yNbTaTOB d3KcrepumeHTa. [loHsiTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanun

Tabmumer 1 cxembl: «OCHOBHBIE TIpHW3HAKH KU3HW», «buonorndeckue
cucrteMbl», «CBOWCTBa JKMBOM Marepum», <«YPOBHM OpraHHU3alUHA KUBOU
npupoab», «CTpoeHue >KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJIIOBEYECKOro opranmsmay, «buoreoreHos», «buocdepa», «Metosl
U3YYEHUSI )KUBON TPUPOIBI».

O6opynoBanue:  jgabopaTopHOoe  OOOpyIOBaHWE  IJIT  TIPOBEIACHUS
HaOI0IeHNH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcrnonp30oBaHUWE pA3IUYHBIX METOAOB IIpHU
M3YyYECHHUU )KUBBIX CUCTEM.

Tema 3. buosiorust KJieTku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS e€IMHHIIA KUBOro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LBans,
M. Hlneinen, P. BupxoB). OCHOBHBIC IOJIOKEHHS COBPEMEHHOM KIIETOUHOMN
TEOPHH.

Metoasl  MOJIGKYJIIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIHS,
xpomatorpadusi, 3JIeKTpodope3, METOJ MEUEHBIX aToMoB, auddepeHInamIbHOE
HEHTPU(PYTUPOBaHKUE, KYJIbTUBUPOBAHUE KJIETOK. M3yuenue @uKrcuposanHvix
K1emoK. DIEKTPOHHass MUKpockonusi. Kougokanvnaa mukpockonus. Bumanvhoe
(npusicuzHenHoe) uzyyenue Kiemox.

JdeMoHCcTpanuun

IToptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabmuier 1 cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTHS METOJ0B MUKPOCKOITUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpENaparbl PAaCTUTENbHbIX,
KUBOTHBIX U OAKTEPUATILHBIX KJIETOK.

IlpakTuyeckas padora «/3yueHue METOAOB KJIETOUYHOM OHOJIOTUU
(xpomarorpadus, osnekrpodopes, audpdepeHraIbHOe IeHTpUPyrupoBaHue,
TTLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKDPOIJIEMEHTHI.
Bonma m e€ ponb Kak pacTBOpUTENS, peareHTa, y4acTHE B CTPYKTYPUPOBaHUU

6



KJIETKU, TEIUIOperyyisiiui. MuHepallbHble BEIIeCTBa KIETKH, UX OHOJOruyecKas
poJib. Posib KATUOHOB M aHUOHOB B KJIETKE.

Opranuueckue BeHIECTBA KIETKU. buomorndeckue mnoauMepsl. benku.
AMMHOKHCIIOTHBINA cocTaB 0enkoB. CTpykTypsl O6enkoBoM Mosekynbl. [lepBuunas
CTPYKTypa Oenka, TeNnTuaHas CBA3b. BTopuuHas, TpeTU4Has, 4YETBEPTUUHAs
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kimaccudukamuss  Oenkos.
buonornueckue pynkunn 0enkoB. /lpuonsi.

VYrneBoasl. MoHOCaxapuabl, UCaXapuabl, OJTUTOCAXapH bl U MOJIMCAXAPUTIBIL.
O6mmii mmaH cTpoeHus U (UBUKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonorunueckue GpyHKIMH YTrIIE€BOJOB.

Jlunuael. I'mapodunsHo-ruapodobHbIe cBOlicTBa. Kiaccudukanus Iunuios.
Tpurnunepuasl, (HocPoaunuabl, BOCKH, CTEpouIbl. buomornueckue (GyHKIHH
munuaoB. O01Me cBoMCTBAa OMOJIOrMYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYIPOHULIAEMOCTb.

Hyxkneunossie kucnorsl. [JHK um PHK. CTpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komruiementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpanb. MectoHaxoxaenue u ouonorndeckue Gyakmuu J[HK.
Buner PHK. ®yuknnu PHK B kietke.

Crpoenue monekyinbsl AT®. Makpospruueckue cBsizu B moiiekyine ATO.
buonornueckue ¢pynkuuu AT®P. BoccTraHOBIIEHHBIE EPEHOCUUKU, UX (PYHKIIMH B
kinetke. [Jlpyeue Hyxneozuompugocgamer (HT®). CexsenupoBanue JIHK.
Memoowi eenomuku, mpanckpunmoMuKuy, npomeoMuKi.

CrpykTypHasi OUOJOTHs: OMOXUMHYECKUE U OMOPU3UYECKUE HUCCIICTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTyphl Ouomonekyn. Mooeruposanue
CMpPYKmMypol U QYHKYUL OUOMONEKYNL U UX KOMNIeKcos. Komnviomephuiil ouzaun u
OpeauHuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpan UM

IToptpetsr: JI. Tlonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Courep, C. IIpy3unep.

Hunarpammer:  «PacnpeaeneHne XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B dKUBOW IPUPOJIEN.

Tabmuer u cxembl: «llepuonuueckas Tabiuiia XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyJbl BOAbl», «BemiecTBa B cocraBe opraHu3sMoBy, «CTpoeHue
MOJIEKYJIBl Oenka», «CTpyKTypbl O€JIKOBOW MOJEKYIbD», «CTpoeHHE MOJEKYI
yrieBoJoB», «CTpoeHue MOJEKysl JUnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexynsl ATO».

O6opynoBanue: XUMUYECKas 1Mocyia 1 000pya0BaHuUE.

JlaGopaTopHas padora «OO0HapyKeHHEe OCJIKOB C MOMOIIBIO Kau€CTBEHHBIX
pEAKLIUID.

JlaGoparopHass  pabora  «lccrmemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUHBIX OPraHU3MOBY.

Tema S. Ctpoenne u GyHKIMH KICTKH



Tunsl  kJeTOK: HsyKapuoTHYeckas U mpokapuoruueckas. CTpPYKTYpHO-
(yHKIMOHAJIbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapruoTuueckon kieTku. Kinerounas crenka OakTepuii u apxeu.
OCOOEHHOCTH CTpPOEHUsI TeTepOoTPOdHON U aBTOTPOPHOM MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJsib MPOKAPUOT B OMOIIEHO3aX.

Crpoenue u (G YHKIIMOHUPOBAHKE AYKapUOTUYECKOU KJIETKHU.
[Inazmarnyeckas wmemOpana (mnazmanemma). CrTpykrypa IJIa3MaTU4YecKOn
MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTUYECKyI0 MeMOpaHy: MacCHBHBIN
(muddysus, obneru€nnas auddy3us), aKTUBHBIA (TIEPBUYHBIA W BTOPUUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts meMOpanbl. Pabora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJAOLMTO3: MUHOIUTO3, (paronurtos. Dk301uTo3. KierouHas
crenka. CTpykTypa U QyHKIMH KJIETOYHOW CTEHKU PACTEHUI, TpUOOB.

Huronnazma. [lutozons. Lurtockener. JIBuxkeHne nuromnazMbl. OpraHouabl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIbBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapat ['oabmku, TU30COMBI, UX CTpOEHUE W (PyHKIHMH. B3anuMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KJeTKU. CTpoeHHE TPAHYJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enrkos ¢ IIIC. Cunte3 pacTBopuMbIx OenkoB. CHUHTE3
KIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA)  HIOIIA3MATUYECKUIN
petukynym. CekpetopHas QpyHkius anmnapara ['onbmxu. Moougukayusa 6enkos 6
annapame [onvoocu. Copmuposxka 6enxos 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIeTKe. Bakyonu pacturensHbix kietok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWMJBI  KIETKH:  MHTOXOHJPHH,  IIJIACTH]BI.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUA MUTOXOHApUN u TuiacTuia. llepBuunsle,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOMIMX  DYKApHOT.
XJIOPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpPTraHOHIOB KJICTKH. Pubocomsl. IIpomescymounvle Gunamenmol.
MukpodunameHTbl. Axkmunosvle Mukpoguiamenmol. MBpIIICUHBIE  KJICTKHU.
Axmunogvlie KOMHOHeHmbl HemblueyHblx Kiemok. Mukporpyoouxku. Knetounsiii
neHtp. CrpoeHue U JBUKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTpyOOUKH
nuTomiasmbel.  LleHTtpuons. benku, accoyuuposanuvie ¢ MuKpouiamenmamu u
muxpompyboukamu. Momopnvie 6eaxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapHoIia3Ma, SAPBIIIKH, UX CTPOCHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTEp(azHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL /J[uHamuka s0epHOU 000104KuU 6 Mmumosze. AHoepHvlil
mpancnopm.

Krnerounsie BmoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKAPUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JleMOHCcTpanuu

[Toprpetsl: K.C. MepexkoBckuii, JI. Maprynuc.



Tabmuiet u cxembl: «CTpoeHHE HSYKapUOTHYECKOM KIETKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CrpoeHne  pacTuTenbHOM — KIeTKm», «CTpoeHue
MUTOXOHJIpUNY, «Aapo», «CTpoeHne MPOKapUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTMpENnapaThl OaKTepUabHbIX KIETOK.

JlaGopaTtopHas pabora «J/I3ydyeHWe CTpOEHUS KIETOK  Pa3JIMYHbBIX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yueHne cBOMCTB KIETOUHOW MEMOpaHBD».

JlaGopaTropHas pabora «MccienoBaHue miasmMoiin3a W JIeMjIa3MoJid3a B
PacCTUTEIBHBIX KIETKAaX).

IIpakTnueckass  padora  «l3yuyeHue  JBUKEHHS  LUTOILUIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMPeBPallleHNE JHEPTUH B KJIETKe

AccUMIITATINS ¥ JUCCUMUJISIITUS — JIBE CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPO(dHBINA. YdacThe KHUCIOpPoJa B OOMEHHBIX
mporeccax. JHepreruueckoe oobecrieueHue KieTku: mnpeBpanieHne ATD B
0oOMeHHBIX Tpoleccax. DEepMEHTATUBHBIA XapakTep peakiuid KIETOYHOTrO
Merabonmusma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXAaHHW3M JCHCTBHS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPraHWYECKUX KaTalIn3aTopoB. benku-
AKTUBATOPbl M OEIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (HaKTOPOB.

IlepBuuHBI CHHTE3 OPraHMYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcUuceHHblll U OKcuceHHblll Gomocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHMbvl peakyuoHHo2o yeumpa. Poiab XJI0poIuiacToB B mpouecce
dorocunTe3a. CeroBast u TemHOBas (pa3bl. Pomoosixanue, Cz., Cs- u CAM-munsi
gdomocunmesa. 1IpoayKTUBHOCTh (POTOCHMHTE3a. BiusHue pa3nuyHbIX (PaKTOPOB
Ha CKOpOCTh (DOTOCHHTE3a. 3HaueHHE (POTOCUHTE3A.

XEMOCHUHTES. Pa3znooOpasue OpPraHu3MOB-XEMOCUHTETUKOB:
HUTpUUIIUpYIOIIKE OaKTepuH, Keae300aKTepruu, cepoOaKTepUH, BOJIOPOIHBIE
OaxTepuu. 3HaYECHHE XEMOCHUHTE3A.

AHa’poOHble opranu3mbl. Buaesl Opoxenus. [IpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTENTH OOJIE3HEH.

AspoOHBIe OpPraHU3MBlI. Orarbl AHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETIIICHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, UM KJIETOUHOE JbIxaHue. Pojib MUTOXOHIpUN B
nporeccax ouonorudeckoro okucienus. [ukmmaeckue peakiuu. OKUCIUTETHHOE
dbochopuwpoBanune. DHepeus memoOpannoz2o 2epaduenma npomonos. Cunmes
ATD: paboma npomounnoit AT®-cunmaser. IlpenmyiiecTBa a’poOHOr0 MyTH
oOMEHa BeIeCTB nepe aHadPoOHbIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMOHCcTpanuu

[Moprpersr: k. IIpuctiou, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.
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Tabmuiet U cxembl: «POTOCUHTE3, «IHEPreTUYecKuii oomen», «buocunTes
oenka», «CtpoeHue hpepmMeHTa», «XeMOCUHTESY.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBAaHUE IJIsl MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENApPaTOB.

Jlaboparopnass  pabGora «M3ydeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WM KaTalla3bl).

JlaGopaTtopuas padora «l3yyenue (epMEHTATUBHOrO paCIICIICHUS
NIEPOKCUA BOAOPOJA B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX.

JladopaTtopHas pabGora «CpaBHeHHe TmporieccoB (OTOCHMHTE3a W
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U JBIXaAHUS.

Tema 7. HacsiencreeHHass MH(pOpMAaLUs M peajn3anus eé B KiIeTKe

Peakunn matpudHOro cuHres3a. [IpHHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacineACTBeHHOM mHpopMmanuu. ['eHeTnueckuii
KOI, ero cmBoucrBa. Tpanckpunuumsa — Marpuulbld cuHTe3 PHK. IlpuHiummnsr
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnopTsix PHK B GuocunTese Oenka.
VYcnoBust Ouocunresa Oenka. KogupoBanue amuHokuciaor. Pomp pubocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApHOT U AYKApUOT. Perymnsiuusi akTUBHOCTH T'€HOB Yy MpPOKapvoT. ['mmoresa
onepona (®. XKakoo, XK. Mano). Mozexynaprvie mexaHuzmovl IKCHPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuusi 0OMEHHbIX
MPOILIECCOB B KJIeTKe. KitleTouHbIl roMeocTas.

Bupycel — HeksieTouHble POpMBI KU3HU U 00JMraTHbIe apa3uthbl. CTpoeHue
IPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproharoB. /KusHenHblll YUk
JIHK-cooepocawux supycos, PHK-cooepocawux eupycos, baxmepuogpaos.
Obpamuas mpaHckpunyus, pegepmasa, unmezpasa.

BupycHbie 3a0oneBanusi dyenoBeka, *KUBOTHbIX, pactenuil. CIIN, COVID-
19, counanbHbie U MEAUIIUHCKHE MTPOOIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMPYKMYpPHbIX Ouor02udeckux oannvix. Hanomexunonozuu 6 buonocuu u meouyume.
lIpoepammupyemvle pynkyuu 6eakos. Cnocodowvt 00cmasKu 1eKapcms.

JleMoOHCcTpanuu

IToprpetsr: H. K. Konbios, /1. . UBanoBckuii.

Tabmuupl 1 cxeMbl: «buocunTe3 Oenka», «['eHeTnueckuit Koay, «Bupyce»,
«bakrepuodarn».

IIpakTuyeckas padora «Co3iaHue MO BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounslii 1muki, ero mnepuoasl u perymsanus. WMutepdaza u MHUTO3.
Oco0OeHHOCTH TPOLECCOB, MpoTeKawmux B HHTepdaze. [logroroBka KiIeTKu K
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neneHuto.  IlpecuHTeTnueckuid  (MOCTMUTOTHYECKHI), CHUHTCTHYCCKUM U
MMOCTCUHTETUUECKU (MMPEMUTOTUYECKUI) TTepUOIbl UHTEP(DA3BI.

Marpuunbii cunre3 JJHK — pemnmukanus. Ilpunnuner perummkannu JIHK:
KOMIUUJIEMEHTAPHOCTh,  ITOJIYKOHCEPBAaTUBHBIM  CUHTE3, aAHTUIIAPAIIIECIBHOCTD.
Mexannsm penmkanuu JIHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TeJoMepasa. XPOMOCOMHBIM HAO0Op KIETKH — KapuoTull. JIUIJIOMIHBIA W
rariouAHbld - Habopbl  xpoMocoMm. ['oMonoruusnsie xpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HUX
npouecchl. Tunbl mMuto3a. KapnoknHes n 1muTokuHes3. buosornueckoe 3HauYeHUE
MHTO3a.

Perynsiuuss mutorndeckoro uukiaa kiaetku. [Iporpammupyemast kietouHas
rubesb — anomnTos.

Knerounoe sapo, XpoMocoMbl, (yHKIHOHalbHAsE Te€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u eudenu kiemox. «lL{ugposas
K1emKay — buourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCcTpanuu

Tabmuier 1 cxembl: «OKW3HEHHBIN MUK KIETKH», «Mwuto3y», «CtpocHHE
xpomocom», «Permukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenapaThl: «MHUTO3 B KJIETKaxX
KOpELIKa JIyKay.

JlabGoparopHas padora  «l3yuyeHMe  XpOMOCOM  Ha  TOTOBBIX
MHKpOIpEnapaTax».

JladopaTopHas padora «HaGmonenre MuTo3a B KJIETKaX KOHUYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax)».

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpaszue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIC OPraHWU3MBl.

OCOOEHHOCTH  CTpOEHUST U SKU3HEAESTEIbHOCTH  OJHOKJIETOYHBIX
opranm3MoB. bakTepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJOPOCJIH, APYTUe NpOTUCThI. KOJTOHMAIbHBIE OPraHU3MBI.

B3anMoOCBs3b 4acTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cUCTEMBI opraHoB. Opranusm Kak e1nHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTEIBHBIX TKaHeH: oOpaszoBaTelbHas,
MTOKPOBHAsI, MPOBOJAIIAsA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHMUS,
(YHKUUN 1 pacoIOXKEeHUsl TKAaHEW B OpraHax pacTeHHIl.

TkaHM XKUBOTHBIX M YEJIOBEKA. THUIBI KMBOTHBIX TKAHEH: 3MUTENHAIIbHAS,
COCIMHUTENbHASA, MblIIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUSA, (DYHKIUN U
PACIIOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbBIE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBbI OPraHOB KUBOTHBIX U 4esioBeKa. DyHKIIMM OPraHOB U CUCTEM OpPraHOB.
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Onopa tena opranusmoB. Kapkac pacrenuil. CkeneTbl OJHOKIIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbll u BHyTpeHHuU ckener. CTpoeHune u
THUIIBI COCAUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
amME0OUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPOIIM3MBI M HACTUU. JIBMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKMCIOTO Tra3a U
MHHEPAJIBHBIX BEUIECTB pAacTeHUAMHU. [IuTaHue KMBOTHBIX. BHYTpHUIIONOCTHOE U
BHYTPHUKJIETOYHOE nuIIeBapeHne. [IuTaHue MO3BOHOYHBIX JKMUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOIO Tpakra. [lumeBapurenvHble »kene3bl. lIumeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacreHuil. Jlpixanue >xuBOTHBIX. uddys3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. [[prxarenpHas NOBEPXHOCTb.
XKabepHoe u nérounoe ApixaHue. J{pIxaHue MO3BOHOUYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IIO3BOHOYHBIX IKUBOTHBIX.
JIpIxaTtenpHass cHUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIIUMH JETKUX Yy MTHLl U
MJIeKonuTaomuX. Perymsmus npixanus. JlpixarenbHbie 00BEMBI.

Tpancnopr BemIeCTB y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI DPACTEHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHOocHass cucremMa u €€ OpraHsbl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX JKMBOTHBIX M dyenoBeka. Cepaue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru kpoBooOpaiieHusi. OBOIIOIUOHHbBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbl MO3BOHOYHBIX KHMBOTHBIX. Pabora
cepana u e€ peryisus.

Brinenenne y oprann3moB. BeigeneHue y pacreHuid. Beinenenune y
KUBOTHBIX. CokpatuTenbHble Bakyond. Opranel BblaenaeHus. PuiapTpanus,
CeKpelrs U 00paTHOE BCAChIBAaHHE KaK MEXaHH3Mbl pabOThl OpraHOB BbIICICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCcTeEMaMU. Briienenue y
MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii ¥ I[MCTHI MPOCTEHINMX. 3alldTa y MHOTOKJIETOUYHBIX pacTeHUH.
Kyrukyna. Cpencra macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M WX TPOU3BOJHBIE.
3ammTa opraHu3Ma ot OosesHell. MIMMyHHasi cucrtema denoBeka. KieTouHbld u
TYMOPAJIbHBI MUMMYHHUTET. BpOXIEHHBII M TPHOOPETEHHBIA crenupuyecKuii
UMMYHHUTET. Teopusi KIOHaNbHO-cenekTuBHOro ummynurera (I1. Dpmux, ©. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOXKIAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00€BaHUM.

Pazmpaxumocte u  peryisinusa |y opranu3moB. Pasnpaxumocts y
OHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pasapaxxumocts ©  perymsnus y
pactenuii. PocToBbI€ BelleCTBA U UX 3HAUYCHUE.
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HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
CHUCTEMA M €€ OTHEJbl. DBOIOIMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y ®KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >XKMBOTHBIX. Pediexc u
peduiektopHas nyra. bezycioBHbIe U ycia0BHbBIE pedIeKChI.

['ymOpanbHass peryisanus U dHIOKPUHHAs CHCTEMa KMBOTHBIX M YEJIOBEKA.
JKene3pl SHAOKPMHHOM CUCTEMBI M WX TOPMOHBL. [[eiCTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unoramamo-runodusapHas
cucrema.

JlemoHcTpan UM

IToprper: U. I1. I1aBnos.

Tabmuupr 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bozopocim», «baktepum», «llpocteitime», «OpraHbl LBETKOBBIX pPaCTEHHID,
«CucreMbl  OpPraHOB  TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIx», «Tkanm pacreHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIIS»,
«CTpoeHue JNHCTOBOM IIACTUHKW», «TKaHM >KUBOTHBIX», «CKENET 4YeIOBEeKay,
«ITumeBapurensHass cucreMa», «KpoBeHocHas cucremayn, «JlpIxaTenbHas
CHUCTEMAY, «Hepnas CUCTEMAY, «Koxa», «MpIeuHast CHUCTEMAY,
«BpigenurenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynuTer»,  «KumeyHononoctHele», «CxemMa  NUTaHUS  PACTECHUN,
«KpoBEeHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMUBOTHBIX», «CTpPOCHHE THUJIPBI»,
«CtpoeHue miaHapun», «BHYTpEeHHee CTpOEHHUE HOXKIEBOro uepBs», «HepBHas
cuctema poidb», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIEKOMUTAarONX», «HepBHas cucrema uenoBekay, «Pediekcy.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKpOINpENnapaThl OJHOKIETOUYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJJIEKIHH
HACEKOMBIX, WTJIOKOXKMX, JKMBBIC JK3EMIUISIPhl KOMHATHBIX PAacTeHHM, repOapuu
pacTeHuWil pa3HbIX OTHEJOB, BJIAXHBIE MPENAPAThl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJJIEKIMH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHHe sl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYUTHOT'O MUTAHUS PACTEHUA,
paciernyieHus Kpaxmaina u 0elKkoB noj edcTeueM (hepMeHTOB, 000pPYI0BaHUE JIJIS
JEMOHCTpAlMU OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXaHU3Ma
JbIXaTENbHBIX ABUKCHUN, MOJICIIH TOJJOBHOTO MO3Ta Pa3jInYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3ydyeHue TKaHel pacTEHUI».

JlaboparopHas padora «/3ydyeHue TKaHel JKUBOTHBIX.

JlabGoparopHas padora «/3ydeHnue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHoKeHne U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKJIOYasi BErE€TaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHMs:  MOYKOBaHHME,  CHOPYJIALMS,
¢dbparMeHTaIys, KJIOHUPOBAHHE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeno3a. [loBenenne xpomocoM B meno3se. Kpoccunrosep. buonornueckuii cMbici
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Mel03a M TMOJOBOro mporecca. MelWo3 M €ro MeCcTO B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasimeBoe pa3Butue. ['amMerorenes y »KuBOTHBIX. [10J10BBIE kKene3bl.
OOpa3oBaHue U pa3BUTHUE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHNE U SMOPUOHANIBHOE pa3BUTHE KUBOTHBIX. (CHOCOOBI
OIUTOJIOTBOPEHMS: HApYyKHOE, BHyTpeHHee. [lapTrenorenes.

NuanBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21ABHBIX NPOoOIeM IMOPUOTOUL.
Konyenyus mopgocenos u mooenu mopghocenesa. Cramgum >MOpHOTEHE3a
KUBOTHBIX (Ha npumepe Jsarymku). JpobOnenuwe. Tunbel  apoOieHUS.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoonenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH ApPOOJICHUST MIEKOMUTAIOLIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpymsinus). 3aKiazKa OpraHOB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoipllia (3MOpUOHANbHAS WHIYKLMSA).
3akimagka TIUIAaHAa CTPOEHUsI JKUBOTHOTO KaK pe3yJIbTaT MEpPapXUUECKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha 3MOPHOHANIBHOE pPAa3BUTHE PA3IMYHBIX
(haKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbnbii nepuon. Ilpsmoe u
HempsiMoe  paszBuTHe. PaszButne ¢ wmeramopdo3oM y O€CO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DBHOJIOrMYecKoe 3HAaYEHHUE MPSIMOrO0 M HENPSAMOIO
pa3BUTHUS, UX PACIPOCTPAHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DakTopbl
PEryISLU POCTa )KUBOTHBIX M YesioBeka. CTaauu mNoCTIMOPUOHATIBHOTO Pa3BUTHS
y dKUBOTHBIX U 4yesoBeka. Ileproasl oHTorenesa yenoseka. CrapeHne U CMepTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

PasmHoxenue u pasputue pacrenuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM T1MKJIe pactenuit. OOpa3oBaHwe crmop B Tpolecce Meio3sa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHNE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISIIIUN OHTOT€HE3a Y PACTEHUIN U JKUBOTHBIX.

JdeMoHCcTpanumn

[Hoptpersr: C. I'. HaBamun, X. [HIneman.

Tabmuuer U cxembl: «BereratuBHOe pa3mMHOXKeHUE», «Turbl Oecrnonoro
pa3MHOXKEHUs», «Pa3MHOXKEHHE XJIaMUIOMOHAIb», «PasMHOXKEHUE 3BIIICHB»,
«Pa3MHOXeHue Tuapb, «Menos», «XpoMocomsel», «l'amerorenes», «CTpoeHuUe
SMIEKIIETKH U criepMaro3ousa», «OCHOBHBIE CTaauM OHTOreHezay, «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zBuTme capaHum»,
«Pa3Butue JArymkm», «/IBOMHOE OIUIOAOTBOPEHHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OJHOJOJIbHBIX M JBYAOJIbHBIX pacTeHUi», «KW3HEHHBIN UK
MOPCKOW  KamycTb», <«OKU3HEHHbIM UHKI MXa», <OKW3HEHHBIM UK
ManoOpPOTHUKAY», <« KU3HEHHBIN LUK COCHBD.
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O6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKpOMpENnapaThl SIHIEKIETOK U
CIEPMATO30UI0B, MOJENb «LIUKIT pa3BUTHS JISATYILIKI.

JlabopaTopHas padora «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIPENapaTax».

IIpakTtuyeckas padora «BbIABIEHME NPU3HAKOB CXOJCTBA 3apOABIILIEH
NIO3BOHOYHBIX JKHUBOTHBIX).

Jlaboparopnas pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoOB

HcTtopusi cTaHOBJIEHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paborer I
Menpens, I'. ne ®pusa, T. Moprana. Ponp oTeuecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KonbnoBa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MTOHATUS U CUMBOJIBL. | OMOJIIOrMYHBIE XPOMOCOMBI,
aJUICIIbHBIE TE€HBI, aJbTCPHATUBHBIE MPU3HAKW, JOMHHAHTHBIA U PELIECCUBHBIN
MpU3HAK, TOMO3UTOTa, TeTEPO3UTOTA, YUCTAasA IUHUS, TUOPUIBI, TEHOTUI, (PEHOTHII.
OCHOBHBIE ~ METOABI  TEHETHUKU:  THOPHIOJIOTUYECKUHM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuil.

Tabmuup! u cxembl: «MeTobl reHeTHKN», «CXeMbl CKPEILUBaHU .

JlaGopaTtopHasi pa6Gora «J/Ipo3odpmnaa Kak OOBEKT T'€HETHYECKHUX

HCCIICI0BaHUI.
Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnaens — 3aKoH

eauHooO0pa3usi THOPHUIOB MepBoro mokojaeHus. [IpaBuno qomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUICIUICHHs] IMPU3HAKOB. LluTomormueckue OCHOBBI
MOHOTHOPHIHOTO CKpelluBaHus. [ MmoTe3a YuCTOTHI TaMeT.

Ananusupyroniee ckpemuBanue. [IpoMeKyTodHbIN XapakTep HaclieI0BaHuUsI.
Pacmennenre npu3HakoB Mpyu HEMOJIHOM JOMUHUPOBAHUM.

JuruGpuaHoe ckpemuBanue. TpeTuii 3akoH MeH el — 3aK0OH HE3aBUCUMOT'0
HacJICJOBaHUS MIPU3HAKOB. [uTonoruyeckue OCHOBBI JTUTUOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HaclienoBanue npusHakoB. Paborer T. Moprana. CrerieHHOe
HACJIEIOBAHUE TE€HOB, HAPYIIEHUE CIEIUIEHUS MEXIy TeHaMH. XPOMOCOMHAas
TEOpHUS HACJIEICTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBI MEXaHU3M OMNpPEEICHHS MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M rereporaMeTHbiil mois. ['eHerudeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C MTOJIOM.
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['enoTun kak nenoctHas cucrema. [meloTponus — MHOXKECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelCcTBUE HEAJUICIbHBIX TE€HOB.
Komnnementaprocts. Onucras. [Tonmumepusi.

I'eHeTnyeckuii KOHTPOJIb Pa3BUTHUSl PACTCHUM, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJOTMYECKUX TMPOIECCOB, IMOBEACHUS U KOTHUTUBHBIX (DYHKIIUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— TIapa3uT» U «XO35IMH — MHUKPOOHMOM». ['@HEeTHMYEeCKHE acCleKThl KOHTPOJS U
WU3MEHEHUsI HACJIeICTBEHHON MH(OpMaIlIUK B TTOKOJICHUAX KJIETOK U OPTaHU3MOB.

JlemoHcTpan UM

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuupbl u cxembl: «IlepBriit 1 BTOpoi 3akoHbl Menaens», « Tpetuit 3aKkoH
Mennens», «AHanu3upyrollee CKpeluBaHue», «HemonHoe AOMUHUPOBaHUEY,
«CuernyieHHOe HacJieJOBaHUWE TMPU3HAKOB Y Jpo30uiibl», «l'eHeThka monay,
«Kapuotun uenoseka», «Kapuotun apozodpmiby, «KapuoTunm OTHIBD,
«MHOXXECTBEHHBIN ajlIeIn3M», « B3auMoaeCcTBHE TEHOBY.

O6opynoBanue: MojAeNb i JEMOHCTpAllid 3aKOHOB  €IMHOOOpa3us
TUOPHUIOB TIEPBOTO TMOKOJICHHSI M PACIICIUICHUS TPU3HAKOB, MOJEIb JJIs
JEMOHCTPAlMA 3aKOHA HE3aBHUCUMOTO HACJIECNOBAaHHS MPU3HAKOB, MOAEIb JJIS
JEMOHCTPAlMHd CLEIUICHHOI'0 HACJIEAOBaHMsS IPU3HAKOB, CBETOBOM MUKPOCKOIL,
MHUKponpenapat: «/po3zodpunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(PIIBD).

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaTtoB  JAUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(PIIBDY.

Tema 13. 3aKoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopelictBue reHoTUNa U cpeiabl npu  (popMupoBaHuu (¢GEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs.

MonudukanonHas u3MeH4YMBOCTh. Ponb cpeasl B (OpMHUpPOBAHUU
Moau(pukaoHHOM u3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psan u BapuanmoHHass kpuBas (B. Horanncen). CpoiictBa MoaupUKAIIMOHHON
WU3MEHYUBOCTH.

['enoTunuueckass ”3BMEHYMBOCTh. CBOMCTBA T€HOTUNTMYECKON U3MEHYMBOCTH.
Bubl reHOTUITHYECKON M3MEHUYMBOCTU: KOMOWHATHUBHAS, MyTallMOHHAS!.

KomOuHaTuBHasT W3MEHYMBOCTHb. Mei03 M TOJIOBOM MpoliecC — OCHOBA
KOMOWHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYUBOCTH B CO3/IaHUU
TeHETHYECKOr0 pa3HO0Opa3usl B IIpeiesiax OJHOro BUA.

MyranroHHass W3MEHYMBOCTb. BuHIbl MyTanuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHbBIE W  WHIAYLUPOBaHHbIE MyTaluu. SaepHble U
qUTOIIa3MaTndeckue Mytanuu. CoOMaTU4ecKue W MOJIOBble MyTanuu. [IpyuduHbI
BO3HUKHOBEHUA MyTanuii. MyTareHbl W WX BIHASHAE€ HAa OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
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HacieacTBeHHor maMmeHunBocTH (H.M. BaBuior). BHesnepHas M3MEHYMBOCTH M
HACJIEACTBEHHOCTb.

Dnuecenemuxa U DNULEHOMUKA, pOJb SNULEHEeMUYEeCKUx Qakmopos 8
HAaC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKO8 ) OP2AHUIMOS.

JleMOHCcTpanuu

IToprpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuupl u  cxembl: «Buugbl u3MeHUMBOCTHY, «MoaudukarmoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnonoTBopeHuey, «I enernyeckue 3a00JI€BaHUS YETTOBEKa», « BUIbI MyTatiuii.

O6opynoBaHue: *UBbIE M repOapHble 3K3eMIUIIphl KOMHATHBIX PACTEHHI,
puCcyHKH ((poTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMUA U3MEHUYUBOCTH.

JladopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKALUOHHON HU3MeHYMBOCTH. llocTpoeHue BapualMoOHHOTO psga W
BapUALlMOHHON KPUBON.

IIpakTnyeckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOMpernaparax)».

Tema 14. I'eHeTuka 4esi0BeKa

Kaprnorun denoBeka. MexayHaponHass NporpaMma HCCICIOBAHUS T'€HOMA
yejnoBeKa.  Meroapl  M3y4eHHMST TEHETHKHM  YeJOBEKAa:  IeHEAIOrMYECKUH,
OIM3HEIOBEIN, IIMTONCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE OIpeleJICHUE FE€HOTUIIA!
IIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[M11P-ananu3a. HacnencrBeHHble 3a00JieBaHUs UyeloBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oone3Hn uyenoBeka. bone3HW ¢ HacneACTBEHHON MpeApacioyioKEHHOCTHIO.
3HaueHrue MEAUIMHCKOW T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T'€HETHYECKUX
3a00sieBaHUil 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYyJbThupoBaHue. CTBOJIIOBbIE
kieTku. [[oHATHE «Te€HEeTUYECKOro rpys3a». ITUYECKHE ACHEKThl MUCCIEIOBaHUN B
o0JacTH peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YENOBEKa K
(Gu3nIECKOMY M XMMUYECKOMY 3arpsA3HEHHUIO OKpYyKaromel cpefpl. I 'eneTnueckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MATOJOTUSIM.

JdeMoHCTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBekay, «MeToabl U3ydeHUS TCHETHKHU
yesoBekay, «I eHeTnyeckue 3a001€BaHuUs YETOBEKaY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIU3 POJOCIOBHON.

Tema 15. Cenexkuusi opranHu3MoB

JlomecTukanuss W CeJIEKUUA. 3apOKJICHHE CEJEKUUH M JIOMECTHUKAIWH.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHui. Poib cenexkuuy B CO3JaHUM COPTOB PACTEHUM U ITOPOJ
#uBOoTHbIX. CopT, mMmOpojaa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIO0B B
HacjieAcTBeHHOM wu3MeHumBocTM H. . BaBumnoBa, ero 3Hauenue s
CEJICKITMOHHOW PabOTHI.
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Metoasl ceneKIMOHHOM paboThl. MckyccTBeHHBIH OTOOpP: MAacCOBBIM U
VHJIUBHIYaJbHbBIN. OTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
npou3BoJUTENe 1o MOTOMCTBY. OTOOp MO T'E€HOTUIy C TIOMOIIBIO OLIEHKH
¢dbeHoTHIIa TOTOMCTBA U OTOOP IO TeHOTUNY ¢ MoMotibio ananu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOW  paOoThI.
PaananroHHbI 1 XUMUUYECKUM MYTAareHe3 Kak UCTOYHUK MyTallUud y KyJIbTYPHBIX
dbopm opranusmoB. Hcronab3oBaHME TEHOMHOIO PEIAKTUPOBAHUSI M METOIOB
pexomOuHaHTHBIX JIHK 111 moimy4yeHus: nCX0JHOro MaTepuaiia sl CeleKIUU.

[Tonyuenue MOJIUILIIOU/IOB. BryrpuBnnoBas rUOpUIU3aIINS.
bnuskoponcTBeHHOE  CcKpemiuBaHue, WM WHOpuauHr.  HepoacTtBeHHoe
CKpelMBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpummsanus. [Ipeogonenue Oecruromus
MEXBUOBBIX THOPUAOB. JIOCTUKEHUS CENIEKIINN PACTEHUIN U KUBOTHBIX. «3enénast
DeBONOYUAY.

CoxpaHeHue M U3y4YEeHHE T€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PacTEHUU U
UX JUKUX poauyed A CO3JaHMsl  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JM3yuenue, coxpamenue u  YnpaeieHue
2EeHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIVHuleHUs CyueCmayiowmux u coO30anusi HO8blx NOpPooO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmuHbiX MexHOL0CUI.

JlemoHcTpanuun

[Toprpers: H. M. Basunos, . B. Munuypun, I'. JI. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmurer 1 cxembl: «LleHTpBI TPOUCXOKACHHUS U MHOTO00Opa3Hsi KyIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACJICACTBEHHOW W3MEHUYHMBOCTH,
«Mertoapl cenexuumny, «OtnanéaHas rTuOpuan3anus», «MyTtarenes.

JlabGoparopHasi padora «l3ydeHue cCOpTOB KYJbTYPHBIX PACTEHUU U MOPOJ]
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHue METOJI0B CEJIEKIIUU PACTEHU .

IIpakTnueckas padora «IIpuBrBKa pacTeHUI».

Jkckypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKIUHA PACTCHHN U
YKABOTHBIX (Ha CEJIEKIIUOHHYIO CTAHIHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIA y4acCTOK, B TEIUIMYHOE XO35SHUCTBO, B J1aOOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHoJ10rust U CHHTETHYECKast OUOJIOT UL

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KJIETOYHBIE U TKAaHEBBIC
KYJbTYPHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHUKA. TpaguunonHas
OMoTexXHONOrus: XJjeOorneueHrue, TONYYeHHE KHUCIOMOJOUYHBIX  MPOAYKTOB,
BuHOAENMe. MukpoOuonoruueckuii cuHTe3. OO0BEKTHl MHUKPOOHOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.
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Co3aHnne TEXHOJOTHI U MHCTPYMEHTOB LEJICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIBIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpXKAIllUX HE BCTPEUAOIIMECS B IPUPOJI€ OMOCUHTETUUECKUE ITYTH.

Kiierounass wnxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTCHUN U
#uBOTHBIX. Kpuobanku. Comatuueckas THOpuAM3aUUdg M COMATHYECKUU
sMmOpuoreHe3. lcrnonpb30BaHWE TaIUIONIOB B CEIEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX aumumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE. PeKoHCTpyKuHs
AVLEKICTOK U KJIOHUPOBAHUE XMBOTHBIX. MeETOX TPaHCIUIAHTALUK ANEpP KIIETOK.
Texnonoeuu 0300pO8GJIeHUs, KYTbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpomMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA W
koHcTpyupoBanue pekomOuHantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIoOCTMKEHU WM NEPCHEKTHBBI  XPOMOCOMHOM M TEHHOM  MHKEHEPHUHU.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOIEMBI FTEHHON HHKEHEPUU.

Menunuackue onorexnosioruu. [loctrenomuas mudponas meauiuna. TP -
JMarHoCcTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa Ul OLIEHKH COCTOSIHUS €ro 370poBbs. lcronp30BaHME CTBOJIOBBIX
KJIeTok. TapretHas Tepamus paka. 3D-OuommxeHepuss i pa3paOOTKu
(yHIaMEHTATbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3JaHUS KOMILJIEKCHBIX
TKaHEH COYETaHHEM TEXHOJOTMil TpEXMEPHOro OMONPUHTUHTA U cKaddonauHra
JUISL PELLICHM 3a]1a4 [IEPCOHAIN3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C IE€JIbI0 OOecredeHus: KOMOMHUPOBAHHOU
3amuThl 0T Bo3Oymuteneir OPBU, ycraHoBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakmonupoBanusi PHK-coaepskanux BHUPYCOB, BBI3BIBAIOIINX 0COOO OMACHBIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpan UM

Tabmuipl u cxembl: «Mcnonb3oBaHUE MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
IPOU3BOACTBE, «KileTouHas nHxeHepus», «['eHHass HHKEHEPUsD).

Jlaboparophnas padora «/3yuenne 00beKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llomydeHrne MOTOYHOKUCIBIX TPOTYKTOBY.

JKcKypeusi «bUOTEXHOJIOTMST — BaKHEWIIAas MPOU3BOAUTENIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KUIIACC

Tema 1.3apokaeHue M pa3sBUTHE IBOJIOLUMOHHBIX MNPEACTABJIEHHI B
Oomosioruu

OpomonmonHass Tteopus Y. JlapBuna. Ilpenmoceuikym  BO3HUKHOBEHUS
napBuHnA3Ma. JKU3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JBrokymue cuibl 3BotoIuy BUAOB 10 Y. /[apBrHY (BbICOKasi UHTEHCUBHOCTD
pa3MHOXKEHHUS OpPraHM3MOB, HACJE€ACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).
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Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
Teopuss HBomonuu. CoBpemMeHHass JBOJIOLMOHHAS  OWONOrus. 3HAYEHUE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOI KapTUHBI MUpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. JK. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. YerBepuxos, 1. U. Imaneraysen, Jx. Xonzaeitn, . K.
benses.

Tabmuubplt u  cxembl: «CucremMa sxuBod mnpupoasl (o K. Jlunhaero)y,
«JlectHuna kuBBIX cymecTtB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NpUCIIOCOOJIEHUM y pacTeHu U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyra nyremectBusa Y. lapsuna», «Haxogku Y. lapuna», «@opmbl 60ps0bI
3a cymectBoBaHuey, «llopoasl romybeit», «MHoroobpasue KyJabTYpHBIX (GopM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. HapBuny)», «(CxeMa COOTHOIIEHUS JBIXKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIO)KEHUSI CHHTETUYECKON TEOPHH 3BOJIOLIUI.

Tema 2. MUKPOIBOIIOIUA U €€ Pe3yJibTAThI

[lonynsuus Kak 3ieMeHTapHas eIuHHIA 3BOMOLMH. COBpEMEHHBIE METOJIbI
OLIEHKH TE€HETUYECKOr0 pa3HooOpasusi W CTPYKTyphl mnomymanuil. M3menenue
reHooHJla TMONYJSILUMK Kak »JIEMEHTAapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro pasHoBecus Jx. Xapnu, B. Baiin6epra.

OnemeHTapHble (AKTOPbl (IBUXKYIIKUE CHUJIBI) JBOMIONUU. MyTallmOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeitd reHoB — ciydaiiHble
HEHANPABJIICHHbIE HM3MEHEHUsS 4YacToT ajjened B momynsuusax.  O¢dekT
ocHOBaTens. JDgpgexm Oymuviiounozo copaviuka. CHudiCEHUe 2eHemU4ecKo2o
paszHoobpasus: npuuunsl u cieocmeus. Ilposisienue s¢pghexma Opeiicha ceros 6
oonvuwux u  manelx  nonynayuax.  Mwurpauuu.  V3omsuus  mOMyNSLMi:
reorpaduueckas (mpocTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHAS).

EctectBeHHBI 0TOOp — HampaBisomuii  Gaktop sBomonuu. DopMbl
€CTEeCTBEHHOr0  OTOOpa:  JABMXKYILUWA, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUN
(nm3pynTuBHbIii). [lonoBoii 0TOOp. BO3HMKHOBEHHE M 3BOJIOLMS COLMAIBHOIO
NOBEJEHUS JKUBOTHBIX.

[IprcnocoOJeHHOCT,  OPraHU3MOB  KakK  Pe3yJlbTaT  MHUKPOIBOJIOLIMH.
BosnukHOBeHHe — mpucnocobsieHuit y  opraHm3mMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl npucnocobieHuit y opraHu3MoB: MOp¢OIOrHYecKue,
¢uznonornyeckue,  OHMOXMMHUYECKHE,  MoOBeAeHUYecKue.  OTHOCUTENbHOCTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ysbTaT
MUKpo3BoMoLMKM. M3oisuus — KirodeBod ¢akrtop BUaooOpazoBaHus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: aJUIOMaTPUIECKOE (reorpaduueckoe),
cUMIaTpuiyeckoe  (9KOJOrMUYEcKoe), «MTHOBEHHOE»  (TIOJMILIONIU3AIu,
rudpuauzanus). JJnuTensHOCTh 3BOJOLUOHHBIX MTPOLIECCOB.

Mexaan3mMbl GOpMUPOBAHUS OMOIOTHUYECKOTO Pa3HOo00pasus.
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Ponp  »BOMOIIMOHHOM OWONOrMM B pa3padOTKE HaydyHBIX METOOB
coXpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
x031€B. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JleMOHCcTpanuu

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

Tabmuplr u cxeMbl: «MyTanvoHHass W3MEHUYMBOCTHY, «llomynsunoHHas
CTPYKTypa Buaa», «CxeMa nposiBiieHus 3akoHa Xapau—Baiinoepray, «JBrkymiue
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISILMS MONYISIUNA CEeBAaHCKOM (openny,
«l'eorpaduyeckass M30JSILUS  JTUCTBEHHULIBI CUOUMPCKOM M JIMCTBEHHUIBI
naypckon», «[lonynsunoHHbIE BOJTHBI YUCICHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEHCTBUSI E€CTECTBEHHOTO O0TOOpa», «®Popmbl OOpbOBI 3a CYIIECTBOBaHHEY,
«HnycTpuanbHbii Menanu3my», «KuBble nckomnaembiey, «llokpoBuTenbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaaronias OKpacka KUBOTHBIX,
«Dusznonornyeckue anantrauun», «lIpucrnocoOIeHHOCTH OpPraHU3MOB U €€
OTHOCUTENBHOCTHY, «Kputepuu Buaa», «Bunbl-nBoiHukm», «CTpykTypa BUAa B
npupoe», «Crnocodsl BuAooOpa3zoBaHus», «l eorpaduueckoe BuA00Opa3zoBaHHE
TPEX BUAOB JAHIBIIICH», «DKOJIOrMYECKOe BUA000pa30BaHUE BUIOB CHHHIDY,
«ITonumnounel pacteHuity, «KamycTHO-peIedHbIN THOPHUIY.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Yydelia NTUIl U
3Bepell ¢ MpuUMEpaMH Pa3IUYHbIX IPUCIOCOOJICHUHM, Yydela NTHULl U 3Beper
pasHbIX BHUJOB, Tepbapuu pacTeHWil OMU3KUX BUJIOB, OOPa30BABIINXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopHas paGora «BrisiBIeHHEe HW3MEHUYMBOCTH Y OCOOEH OJHOTO
BUJIAY.

JlaGopaTtopuass  pabora  «lIpucmocoOneHuss  oOpraHm3amMoB M HX
OTHOCHUTEJIbHAS 1IeTIECO00PA3HOCTHY.

JlaGopaTtopHass pabora «CpaBHeHHE BHUIOB 10 MOP(HOIOTHUECKOMY
KPUTEPUION.

Tema 3. Makpo3Bononus u eé pe3yabTaTbl

Metonbl  u3ydeHuss Makpo3Boitouuu. [laneoHTonornueckue  MeTO[bI
uzydeHus: HdBomonuu. llepexognsie GopmMbl U QUIOTEHETUYECKHE  PSIIbI
OpPraHU3MOB.

buoreorpadguueckue metronsl u3ydeHus: sBoitonuu. CpaBHeHUE GIIOpHI U
dbayHsl MaTepuKOB M OCTpoBOB. buoreorpaduueckue odnactu 3emiu. Bumsi-
SHJEMUKH U PEIIUKTHI.

OMOPHOIOTUYECKUE U CPABHUTEIBHO-MOP(OIOrUUECKUEe METO/bl U3yYEHUS
ABOMIIOIMHU. ['eHeTHueckne MeXaHW3Mbl HBOJIIOLMM OHTOI€HE3a M MOSBICHHS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPIaHBI.
PynumenTtapable  opraHbl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  SBOJIIOLUU.
['omonoruunsie reHbl. COBpEMEHHbBIE METOJIbl MOCTPOCHHUS (UIOTCHETUYECKUX
JIEPEBHEB.
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XpOMOCOMHBIE MyTaIlUU U 3BOJIOLMS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTU (MpaBwiia) BOJOUUU. [Ipunyun cmenvt QyHKYuU.
HeoOpatumocts sBomtonnu. ApanTuBHas paguainuvs. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLUH.

JleMOHCcTpanuu

[Toptpetsl: K. M. Bbap, A. O. KoBanieBckuii, @. Mrosiep, J. ['ekkens.

Tabmuupbl U cxembl: «DUITOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKC,
«3Bepo3yobie  smepb»,  «Creromedanby,  «Punnodute»,  «CeMeHHbIC
NanopoTHUKNY», «buoreorpadguueckue 30HBI 3emim», «Jlpelid KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTaguu SMOPHOHAILHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «[OMOJIOTMUHBIE ¥ AHAJOTUYHBIE OpraHe», «PyaumMeHThD,
«ATaBU3MBI), «XPOMOCOMHBIC HAOOpPHI 4YEIOBEKAa U IMUMMaH3e», «l JaBHBIC
HaIPaBIICHUS 3BOJOLNNY, «OO0IIHE 3aKOHOMEPHOCTH SBOJIOLIAN.

O6opynoBanue: KOJUICKIINH, TepOapuu, MYJSKH HMCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilponcxoxaenne U pa3BuTHE KU3HA HA 3eMJie

HayuyHble rumore3bl NPOUCXOXKACHHS >KU3HM Ha 3emie. AOHOreHe3s H
nancnepmusi. JloHayduHble MpPECTaBICHUS O 3apOXKICHUM KU3HU (KPEAIMOHU3M).
['mnore3a NOCTOSSTHHOTO CaM03apOKICHUA )KU3HU U €€ onpoBepxkeHue onbitaMu O.
Penu, JI. Cnamannanuy, JI. [lactepa. [IpoucxoxkieHue »Ku3HU U aCTPOOUOIOTHSI.

OcHOBHBIE JTanbl HEOPraHUYECKON JBOJIIOLIUU. [Inanerapnas
(reojoruyeckas) SBOJIONHUSA. XHUMHYECKas OJBOJIONUA. AOHOTCHHBIM CHHTE3
opraHmyeckux BeniectB u3 Heopranuueckux. OmbiTr C. Mumnepa u I'. IOpm.
OO6pazoBanue mnonmuMepoB U3 MoHOMepoB. KoamepBatnas rumnoresa A. .
Onapuna, runores3a nepBu4aHoro oynboHa J[>x. XomnjaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «vmmpa PHK» V. T'mnbGepra.
®opMmupoBaHuEe MEMOPAH U BO3HUKHOBEHUE MTPOTOKJIETKH.

HUcropus 3emmm u Meroapl €€ wu3zydyeHus. lcKomaemple OpPraHUYECKHE
octaTku. ['eoxpoHomorusi u e€ w™eronpl. OTHOCHUTENbHAaE M aOCOMIOTHAsS
rE€OXPOHOJIOTHS. [ €0OXpOHOIOrUecKas MIKana: 30HbI, 3Pbl, IEPUOJbI, STIOXU.

HavanpHble s3Tanbl opraHmyecko sBomounu. [losiBeHne u 3BoNOIUA
MEPBBIX KJIETOK. DBOJIOLUSA MeTa0onu3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl 1 5yKapuOTBHI.

[IpoucxoxaeHue 3ykapuoT (CHMOHOTreHe3). DBOIIOLMOHHOE TPOUCXOXKICHNE
BUpPYCOB. [IponcCX0OXIeHHE MHOTOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATambl SBOJIOIUU BBICHIUX pacTeHuil. OCHOBHBIE apomMopdo3b
pacrenui. Bpixoxm pacteHnit Ha cymy. llosgBieHne CnoOpoOBBIX pacTEHUN W
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTEeHUM.
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OcHOBHBIE 3Tamnbl 3BOJIOUUU >KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl
AKUBOTHBIX. BeHackas ¢gayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TuIoB. [lepBeie XOpnoBbIe KUBOTHBIE. JKM3HB B BOJIE. DBOMIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampuduii u pentwinil. [IpoucxoxaeHne MICKONUTAIONUX U
ntul. [lpunnun kmroyeBoro apomopdoza. OcBoeHHE OECnO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIU.

Pasutre ku3HM Ha 3eMie IO 3paM U IEPUOAAM: apXeW, IMPOTEPO30U,
najeo3oM, Me3030M, KailHo30M. OOmas  XapakTepucTHKa  Kiumara |
IeOJIOTUYECKUX mpoueccoB. llosgBieHne M pacuBeT XapakTepHBIX OpPraHU3MOB.
VYrieobpazoBaHue: ero ycaoBHUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHHSI — JKOJIOTHUYECKUE KPU3UCHI pouuioro. IIpuuuHer u
CIIEICTBUS MacCOBBIX BbIMUpaHUi. COBPEMEHHBIN 3KOJIOTMYECKUN KpPU3HC, €ro
ocobenHnoctu. [Ipobnema coxpanenus 6nopazHooOpasus Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHuunmbl Kiaccuduxauu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHCcTpanuun

[Toptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapumn, [{x. Xonnewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuup! u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
M3YyYCHHUIO CaMO3apoKIeHus xku3Hu», «Cxema ombita C. Mwmmepa, I'. HOpmy,
«JTanbl ~ HEOPraHWYECKOW  JBONIOIUN»,  «['€OXpOHOJIOTMYECKass  IIKaJay,
«HauanpHble dTanbl OPraHUYEcKoi IBOMIONUNY, «CxeMa 00pa3oBaHUS IYKAPUOT
nyréM cuMmOuorenezay, «CucremMa >KUBOU TpUPOAbI», «CTpOCHHE BUpYyCay,
«Apomopdo3bl  pacteHuit»y, «PuHHOPUTHY), «OTHOKIETOYHBIE BOIOPOCIN,
«MHOrokneTounsie Boaopocan», «Mxwuy, «llanopotHukn», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHul», «(Cxema pa3BUTHS KUBOTHOTO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocreitmmuey», «KuieuHOmoaoCcTHEBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBI», «3€MHOBOJTHBIEY,
«IIpecmbikarommecs», «lItume», «Mnekonuraroume», «Pa3BuTue XU3HH B
apXencKou 3pe», «Pa3BuTHe XKU3HU B NPOTEPO3OMCKON 3pe», «Pa3Burne Xu3HU B
IIAJICO30UCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU dpe», «Pa3BuTue KU3HU B
KatHO30MCKOM 3pe», «COBpeMEHHAs CUCTEMA OPraHUYECKOTO MUPaAy.

OOGopynoBanue: repbdapuu pacTEHUN pPaA3IUYHBIX OTJIENIOB, KOJJICKIIMU
HAaCEKOMBIX, BJIaXHBIE MIPEeNapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMU
WTJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yyyeja MNTULl WU 3BEPEH,
KOJUIEKIIMM OKaMEHEJOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKM OpPraHUYECKUX
OCTAaTKOB OPraHU3MOB.

BupryanbHas Ja0oparopHass padora «MopenupoBaHuUE — OIBITOB
Munnepa—tOpu 1o n3ydeHnio abMOreHHOTro CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NEPBUYHON aTMOChepe».

JlaboparopHass pabora «/3ydeHue M ONMCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.
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IlpakTuyeckass pabdora «l3ydeHue OCOOCHHOCTEH CTPOCHMS PACTEHUM
pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue yeJa0BeKa — AHTPONOT eHe3

Pasnensl 1 3a1a4n aHTPOITOJIOrMU. METOBI aHTPOIIOJIOT U H.

CraHOBJIEHHE MPEICTABICHUN O MPOMCXOXKACHUHM YeJoBeKa. Pemuruno3Hbie
B033peHusa. COBpEeMEHHbIE HaAYyYHbIE TEOPHUH.

CX0JIIcTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBujerenbcTBa  CXOACTBA  YENOBEKa C  JKUBOTHBIMHU:  CPAaBHMTEIIBHO-
MOP(OJIOrHIECKHE, AMOpPHOJIOTHYECKHE, (hU3M0JI0r0-OMOXUMHUYECKHE,
noBeAeHueckue. OTINYUS YEIOBEKa OT )KMBOTHBIX. [IpAMOX0XKIEHHE U KOMILUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxymue cuibl ((hakTOpbl) aHTPOIOreHe3a: OMONIOTUYECKUe, COlUaIbHBIE.
CooTtHonieHre OMOTOTHYECKUX M COLUATIBHBIX (DaKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaguu aHTpoIoreHeza. PanHuMe dYenmoBekooOpa3Hbie 00E€3bSIHBI
(TPOKOHCYJIBI) ¥ pAaHHUE TTOHTUIBI — OOIIIHE MPEIKHA YETI0BEKOOOPa3HBIX 00€3bsH U
JTrOAEH. ABCTPAJIONIUTEKH — JBYHOTME NPEIKH JTrOAcH. YenoBeK yMenblid, IEpBbIE
M3TOTOBJIEHUS OpYAUM Tpyaa. YemoBeK MPSMOXOMSIIMN U MEPBbIM BBIXOM JIOAEH
3a  mnpenensl  Adpuku. YenoBek redaenbOeprckuii  — OOmMUNA  TIPEOK
HEaHJEPTaIbCKOrO YEJI0BEKAa M YeJIOBEKa pa3yMHOro. YenoBek HeaHAEepTalbCKUN
KaK BUJ JIIOJIEH XOJIOAHOTO KiauMmara. YemoBeKk pa3yMHbIH COBPEMEHHOI'O THIIA,
JCHUCOBCKUI 4YEJIOBEK, OCBOCHME KOHTMHEHTOB 3a Impenenamu Adpuxu.
[TaneoreHeTuka U MajgeoreHOMUKa.

OBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISLIUSIX
yenmoBeka. MyTanmoHHbIN Tiporiecc U nonumopdusm. [lonmynsiuoHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEIS» B MOMYISIIUIX COBPEMEHHOTO
YEJI0BEeKa.

Yenoseueckue pachkl. Ilomatne o pace. bompmme pacel: eBporeouaHas
(eBpasmiickas),  aBcTpajo-HerpouaHas  (dKBaTOpHAJIbHAs]),  MOHTOJIOMJHAS
(a3maTcko-amMepuKaHckas). Bpemss u myTu pacceneHus 4eloBeKa IO IIJIaHETe.
EnuacrBO  yenoBeueckux — pac.  Haydnas  HECOCTOATENBHOCTH  pacHU3Ma.
[Iprcnoco0IeHHOCTh YeOBeKa K Ppa3HbIM YCIOBHUSIM OKpYXKalollehd Ccpepbl.
Binusgnue reorpaduueckoil cpenpl U apedda TeHOB Ha MOpP(DOJIOTHI0 U
(PU3HONOTHUIO YEIOBEKa.

MexauciuiuinHapable  MeToAsl B (u3udecko  (OMOJIOTHYECKON)
AQHTPOIIOJIOTHUH.  OBOJIOUMOHHAS ~ AHTPONOJOTMSA W IAJCOAHTPOIIOJIOTHS
YEJIOBEYECKUX MOIMYJSINui. bruoconuanbHble MCCIEIOBaHUS MPUPOABI YEIIOBEKA.
HccnenoBanne KOABOMOLMY OMOJIOTMYECKOT0 U COLIUATIBHOTO B YEJIOBEKE.

JleMOHCcTpanuu

[Toprpetsr: Y. lapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.
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TaOmuiel U cxembl: «MeToabl aHTPOIONIOTHN», «I 0JIOBHOM MO3T YelloBEKay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT 4YelloBeKa W CKEJIET IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbD», «JIBUKYIIINE CUIIBI aHTPOIIOT€HE3a», «DBOIOIMOHHOE
IpEBO  4YEJIOBEKa», «ABcCTpajonuTek», «YenoBek  ymenslid», «YenoBek
NpAMOXOAAIINNY, «JleHncoBckuil uenoBek» «Heanaepranbub», « KpoMaHbOHIIBD,
«IIpenku yenoBekay», «ITarbl H3BOIIOLNH YeJIOBEeKay, «Packl uenoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHENIOCTEe, MpEeAMETOB  MaTepualbHOU
KyJIbTYpbl MPEIKOB YeEJOBEKa, penpoaykuuu (dortorpaduu) KapTUH C
MudororuaeckuMu U OUONEHCKUMH CIOKETaMH TIPOUCXOXKJICHUST UEJIOBEKa,
dotorpaduu HaX0JJOK MCKOIMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEIIb
yeperna 4esoBeKa M 4Yeperna IIUMIAaH3e, MOJENb KHUCTU 4YeloBeKa U KUCTU
LIMMIIaH3€, MOJENIH TOpCa MPENIKOB YEIOBEKA.

JlaGopaTtopHass pabGora «M3yueHue ocoOEHHOCTEH CTpPOCHHUS CKejeTa
YEJI0BEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue 73KOIOrHUeCKUX ajanTaluii 4eJI0BEKay.

Tema 6. Jkonorusi — HayKa O B3aMMOOTHOLICHHMSIX OPraHM3MOB U
HAIOPTAaHU3MEHHBIX CHCTEM C OKPYKaKLeil cpeaoi

3apoxx/ieHHe U pa3BuTHE 3Koyorud B Tpyaax A. ['ymGomeara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
sKoJioruu. CBsI3b IKOJIOTHH C APYTUMU HayKaMH.

Mertonbr sxosoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTHUH:
IpUpOIHbIE H JabopaTopHbie. MopenupoBaHHE B OSKOJOTHMH. MOHUTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, pErHOHATBHBIN U TJI00AIbHBIN.

3HAaYEHHWE DKOJIOTMYECKUX 3HAHUW U1 4YeJIOBEeKa. JKOJIOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3€H 4YeoBeuecTBa ¢ mNpupojgon. dopmupoBanue
AKOJIOTMYECKON KYJIbTYPbl U AKOJIOIMYECKOW IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanumn

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxeMbl: «Pasmensl skoiorum», «MeToasl 3kojorum», «Cxema
MOHUTOPHHTA OKPYKAIOLIEN CPEIbI».

JlaGoparopHas padora «3yueHue METOJ0B AKOJIOTHYECKUX
HCCIIEOBAHUI.

Tema 7. Opranu3msl U cpea 00UTAHUA

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Knaccudukanus
AKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTUYECKUE, AaHTPONOreHHbIe. O01mue
3aKOHOMEPHOCTH JEUCTBUS dKoJornyeckux ¢axropos. [IpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOHOHTHBIE
OpraHU3MBlI.

AbGuotnueckue (aktopel. CBeT Kak dKojorudeckuit Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHUd M JKUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CHUrHajgbHas poJib CBETA.
doTonepuoansm.
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Temmneparypa kak skojormueckuii ¢akrtop. [lelicTBue TeMmeparypsl Ha
opraHu3mbl. [IOMKAIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonorudeckui daktop. IlpucnocobneHus: pacreHuid K
noJJepKaHuio BogHOro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
BoJie. [Ipucnocobienus sKMBOTHBIX K MU3BMEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUSI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3YILHAs, IOYBEHHA,
rNIyOMHHAas  TMOAMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3UMKO-XUMUYECKUE
OCOOCHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucmocoOJeHUsT OpPraHu3MoB K
KU3HU B Pa3HbIX cpefax.

buonornueckue putMmbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOUHBIE H
rOANYHbIE PUTMBL. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennoie Qopmbr opranuzmoB. Ilonatue o ku3HEHHOU (opme.
XKuznennsie popMbI pacTEHHIl: 1€PEBHs, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJICTHHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a3pOOHOHTE. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HHU.

buornueckue (axkTopHI. Bunrsr OMOTHYECKUX B3auMOJEHUCTBHIL:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTYaJu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxyieOHn4ecTBO). Herpoduueckue
B3auMojelcTBUsl  (Tomuueckue,  (opuyeckue, (pabpuueckue).  3HaUEHHUE
OMOTHMYECKMX B3aUMOAECMCTBUM [JIs1 CYIIECTBOBAHMUS OPraHU3MOB B Cpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JemoHcTpanuun

Tabmuubr u cxembl: «OKojJoruueckue ¢GakTopbl», «CBETOBOM CHEKTpPY,
«IKOJOrMYeCcKUe TPYIIbl )KUBOTHBIX 1O OTHOIIEHUIO K CBETY», «TemioKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE KUBOTHbIE», «DU3MOIOrMYECKUE alanTaluu
KUBOTHBIX», «Cpenpl oOUTaHUSI OpPraHU3MOBY», «DBHOJIIOrMYECKHUE PHUTMBDY,
«Kuznennole  Gopmbl  pacteHuid», <«KuzHeHHble  (OPMBI  JKUBOTHBIXY,
«9KocucTeEMa IHUPOKOJIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOIO Jecay, «llenu
NUTaHus», «XuuHudecTBo», «llapazutuzmy, «Konkypenuus», «CumMOno3»,
«KomMeHcanmzmy.

O6opynoBanue: repbapuu pacTEHUHW W IKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX HKOJIOTMYECKUX (HaKTOpOB, repOapuu CBETOIIOOMBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOMBBHIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSA, IrepOapuu U KOJUIEKIIMU TEIUIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTeHM, dydesla NTHUI] U 3BepeH, repbapuu
pacTeHuii, OTHOCSIIUXCSA K TUrpopuram, kcepoduram, me3zopuram, KOMHATHBIC
pacTeHHsl JAaHHBIX TPYIII, KOJJICKIIUU >KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repbapur U KOJUICKIIMM PACTEHWH U JKUBOTHBIX, OOJANAIOIMIUX YepTaMu
OPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HHU, TepOapuu H
KOJUIEKIIMM PACTEHWW W >KUBOTHBIX PA3IMYHBIX >KHU3HEHHBIX (POPM, KOJUIEKIIHH
KUBOTHBIX, YIACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHX B3aMMOJICHCTBHSIX.
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JlabopaTtopHas pabGora «BblsBIeHHE MPUCIOCOONICHUN OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JladopaTtopHas pabora «BpIsiBIEeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JlaGopaTtopHass padora «AHATOMUYECKHME OCOOCHHOCTU PpACTCHUU U3
Pa3HBIX MECT OOMTAHUSY.

Tema 8. Jxos1orust BUA0OB U NOMYJIALNH

DKOJOTUYECKUE XapaKTEPUCTUKHU MONYJISALINH. [omynsius Kak
Ouonoruyeckas cucreMa. Poiib HEOMHOPOHOCTH Cpefbl, (pU3ndecKkux 0aphepoB U
0COOEHHOCTEM OUOJIOTuY BUAOB B (GOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuuii. OCHOBHBIE TMMOKA3aTed NOMNYJSUMH: YHCIEHHOCTh, IUIOTHOCTb,
BO3pACTHAast W TIOJIOBAasi CTPYKTYpa, POKIAAEMOCTb, HIPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUT paLUS.

DKoJIoruveckasi CTpykrypa nonyssiuu. OneHKa YUCIEHHOCTH TOMYJISIUU.
JlnHaMuKa MOMyJSIUU U €€ peryisuus. bUoTHYecKui MOTEeHIUANl MOMYJISIHH.
MopenrpoBanue JUHAMUKH ONyasiuny. KprBble pocTa YMCIEHHOCTH MOIYJISLUH.
KpuBbie BbDKHMBaHUA. Perynsius YWCICHHOCTH TOMYJSAIUNA: poiib (HaKTOPOB,
3aBUCAILIUX U HE 3aBUCAIINUX OT IJIOTHOCTHU. DKOJOTUUECKUE CTpATEruu BUIOB (I- 1
K-cTparerun).

[lonsitue 00 3KoNOrMYecko Huile Buaa. MecrooOutanue. MHoromepHas
Mozenp dKojmorndyeckor HumM Jx.M. XarumHcona. Pa3Mmepsl 3KOJIOrMYecKoun
Huiu. [ToTeHuManbHas U peain3oBaHHAs HUIIN.

Bua kak cucrema monyrmAnud. Apeansl BUAOB. BuIbl M MX >KU3HEHHBIE
CTpaTeruu. JKOJIOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEACHUS W MHUIpaluid >KUBOTHBIX. buHonormyeckue
WHBA3UU YYKEPOIHBIX BUIOB.

JlemoHcTpan UM

IToprper: k. Y. XaTdnuHCOH.

Tabmupt 1 cxeMmbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISILIUN,
«IIpocTpancTBeHHass  CTpykTypa nonyasanuu», «Bo3pacTHble  nuUpaMuibl
nonyysanuny», «CKOpPOCTh  3acelieHHs] TOBEPXHOCTH 3€MJIM  Pa3JIMYHBIMU
opranuzMmammn», «Mogenp skonorndeckor Humu />x. M. Xatunnconay.

O6opynoBaHue: repdapuu pacTeHUM, KOJUICKIIUH >KUBOTHBIX.

JlaGopaTtopHass  pabora  «llpucnocoGneHus ceMsH  pacTeHHH K
PacCEIECHUION.

Tema 9. Jkosrorust cood1IECTB. IKOJIOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsA3uM MEXIy
OpraHu3MaMu B OMOLIEHO3€.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B OKOCHUCTEME: TMPOJYIICHThl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u cerd. AOUOTHUECKHE OJIOKU
skocucteM. [1ouBbl U Wbl B 3KOCcUcTeMax. KpyroBopoT BelIeCTB ¥ OTOK SHEPIUU
B DKOCHCTEME.
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OcHOBHBIE  MOKa3aTelaW  JKOCHCTEMBl. buomacca ©  HOpOAYKIUSL.
DKOJIOTMYECKHE MTUPAMUIbI YUCEN, OMOMACChl U SHEPTIUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Daykmyayuu.
HanpasnenHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM W HUX TMPUYMHBL. AHTPOIOI€HHbIE BO3JICUCTBHUS Ha
cykneccuu. Knmnmakcunoe cooOmiectBo. buopaznoodpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIE 3KOCUCTEMBI. JKOCUCEMbl 03Ep U peK. DKocucmembl Mopeu U
oKkeanos. Ikocucmemvl MyHOp, 1eco8, Cmenetl, NYCMbiHtb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucreMa. ArpoueHos3. Pazmnuns
MEXKy aHTPOIIOT€HHBIMU Y MIPUPOJHBIMU IKOCHCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOolakocucteM. ['opojckas
dnopa u dayna. CunanTponuzauusi Topojckod (ayHel. buonoruueckoe u
XO035IUCTBEHHOE 3HAYECHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
aKkocuctemax. Ponv kackaomozo sghghexkma u 6ud08-30upuxamopos (Kirouesvix
8U008) 6 hyHKyuonuposanuu dxkocucmem. IlepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MTOMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICVCTBUM.

Mexanusmol 8030elcmausl 3aepA3HEeHUU  PA3HbIX Mmunoe Ha
CYOOP2aAHUIMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMBUS.
MeTononorusi MOHUTOPUHTA €ECTECTBEHHBIX M aHTPOIIOT€HHBIX YKOCUCTEM.

JemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuupl U CXEMBI: «CTpykTypa  OWoleHO3a»,  «DKOCHUCTEMa

MIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIMOHATHHBIC
Ipynnbsl OPraHu3MoOB B 3KocucrteMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macrOuuHAs, IETPUTHAS)», «DKOJIOrHYecKass MUpaMuia YUCEID,
«IKonorudeckasl nmupamuia OMOMacChDy, «IKOJOTUUYECKAss MUpaMUia YHEPTUN,
«O0pa3zoBanue 6oisota», «llepBuunas cykueccus», «BoccranoBienue seca nocie
noxkapay, «JKocucTemMa o03epa», «ArpoueHo3», «KpyroBopoT BelIECTB U MOTOK
SHEPTUHU B arporieHo3e», «[Ipumepsr ypOoskocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOUIEKIIMM HACEKOMBIX, Yy4delia MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM Kak MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBD.

JlaGopaTtopuas pabora «l3yueHue pazHOOOpa3uss MENKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCUCTEMAX).

IKCKypcusi «DKCKYpPCHUsl B TUIMYHBIN OWOreorieHo3 (B ayOpaBy, Oepes3HsK,
€IbHUK, Ha CyXOJI0JIbHBIN WM TOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

JKcKypeusi «IKCKypCUsl B arpo’KocucTeMmy (Ha Moje WM B TEIUIMYHOE
XO35IUCTBO)».
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Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocepa — oOmemnanerapHas o000j04ka 3eMiiM, A€ CYIIECTBYET WU
CyIIIECTBOBaJA KU3Hb. PazBuTHe mnpejcTaBienuii o ouocdepe B Tpynax 3. 3rocca.
VYuenne B. U. Bepnaackoro o 6mochepe. O6mactu 6uocdeps 1 e€ cocran. JKupoe
BelIecTBO OUochepsl U €ro PyHKIUH.

3aKOHOMEpHOCTH cylnecTBoBaHusl 6nocheprsl. OcodbeHHocTH OMochephbl Kak
rJ100abHOM dKocucTeMbl. JJuHaMuueckoe paBHoBecue B buocdepe. KpyroBoporsl
BEIIECTB U OMOr€OXUMHYECKUE LUKIIbI (Yriepoaa, a3oTa). PUTMUYHOCTD SIBICHMI
B Onocdepe.

3oHanbHOCTh OWochepsl. [lonarne o Ouome. OCHOBHBIE OHUOMBI CYIIU:
TYHJIpa, XBOWHBIC JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MYCThIHU, TPOMUYECKUE JIECA, BBICOKOTOphs. KiluMaT, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (HYHKIIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHITAa 1
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toptpersr: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eocheprr 3emmm», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepoga B mnpupone», «KpyroBopor Kuciopoga B MpPUPOIE»,
«KpyroBopot Boabl B mpuponae», «OcHOBHblE OMOMBI cymmny, «Knumarudeckue
nosica 3emian», «TyHapay, «Taitray, «CMemanubiii jec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IIycThiHY, « TponmuyecKkuii 1ecy.

O6opynoBanue: repdbapru paCTeHUHN pa3HbIX OMOMOB, KOJUJIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeK U OKpY:Ka0IIas cpeaa

OKOJIOTMYECKHE KPU3HChI M WX NpUUMHBL. Bo3zaeiicTBue uenoBeka Ha
ouochepy. 3arpszHeHHE BO3MYIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOW cpenpl. OxpaHa BOIHBIX pecypcoB. Pa3zpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTEIBHBIN M KUBOTHBIN Mup. OxpaHa
pPaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJBI.
Kpacupie kHuru. Oco0o oxpansembie mnpupoanbie Tepputopuun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPHUPOBI.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emusd. OOImIKME 3aKOHOMEPHOCTH TIJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €ro BEPOSTHBIC MOCIEACTBHUS.

Pa3Butrie METOJIOB MOHUTOPHUHIA Pa3BUTUSI OIMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedogauus nepexooa K pecypcocoepezaiowei U
KOHKYPEHMOCHnOCOOHOU dHepeemuke. buonocuueckoe pasnooodpasue u buopecypchoi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaiowjue OOCMyn K
uHgopmayuu noO  COCMOSAHUIO OMOEeNbHbIX 6U008 U 3Ikocucmem. (OcHoBbl
sKopeabuumayuu dKocucmem u cnocobos 6opvOLL ¢ OUONOBDENHCOCHUSIMIUL.
Pexoncmpyxkyusa mopckux u HazeMHbIX IKOCUCTEM.
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JdeMoHCcTpanumn

Tabmuupr u  cxeMbl:  «3arpsi3HeHue  atMocgepb»,  «3arps3HeHue
runpochepsl», «3arpszHeHue mnouBb», «llapHukoBbeii 3ddekT», «Ocobo
OXpaHsieMble IPUPOJHBIE TEPPUTOPUN», «MOIENIHN YIIPABIIEMOIO MUPaA».
O6opynoBanue: ¢dotorpadguu OxXpaHseMbIX pacTeHUU U >KUBOTHBIX KpacHoit
kHuru Poccurickon @enepanuu, KpacHoM KHUTH peruoHa.

IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
OOy4arolMMUCST TPOrpaMM CpEeAHEro OOLIero OoOpa30BaHMs: JIMYHOCTHBIE,
METANPEIMETHBIE U IPEIMETHBIE.

B cTpyKkType JTMYHOCTHBIX pe3yJabTaTOB OCBOEHUS IPOrpaMMBbI 110 OMOIOTUU
BBIJICJIEHBI CJIEIYIOIINE COCTABISIOLINE: OCO3HAHUE OOYYarOIIMMUCS POCCUHCKOM
I'PAKIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACNIECHUI0, Hanuuyue momuseayuu K OOydyeHUI0  Ouosoruw,
yenenanpasieHHoe pazeumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEW M MCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMM, NPUCYLIIUMH CHCTEME
OMONOrMYecKoro  oOpa3OBaHUsl, Haauyue  NpPAasoCO3HAHUS  SKOJOTHYECKOM
KYJIbTYPBL, CHOCOOHOCMU CMA8UMb TENU U CTPOUTD KU3HEHHBIE TIIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMbl MO OMOJIOTUH JOCTUTAIOTCS
B €IMHCTBE Yy4eOHOM U BOCHUTATENIbHOM JIE€ATEIbHOCTH B COOTBETCTBUHU C
TPaAULMOHHBIMUA POCCUUCKUMM COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMHU, IIPUHATHIMU B OOLIECTBE MpaBUJIAMH M HOpMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHHS H
CaMOpPA3BUTHSA, PAa3BUTHA BHYTPEHHEW IIO3MLIUU JIMYHOCTH, NAaTPUOTHU3MA H
YBO)KCHUS K 3aKOHY M IIPaBOIOPAJKY, YEJIOBEKY TpyAa M CTaplIeMy IIOKOJICHMIO,
B3aMMHOI0 YBaXEHHUS, OEpPEKHOI0 OTHOWIEHHA K KYJIbTYpPHOMY HACJIEIHIO H
TpaauLMsAM MHOTOHAUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOIIIEH CpeJIE.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA Yy4yeOHoro mnpeaMmera «buonorus»
JOJKHBI OTPa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUarOIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHON BHYTPEHHEH IIO3MIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIeCTBa, PACIIUPEHHE KU3HEHHOrO
OIBITA U OINBITA AEATEIBHOCTH B IPOLIECCE peaM3allii OCHOBHBIX HAIIPABICHUN
BOCIIUTATEJIbHOW JIEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1)rpaxaaHcKoOro BOCIUTAHHUSA:
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c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUMUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIbHBIX 3aj/1ay, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENEsATh COOCTBEHHYIO TMO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBAaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIECHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIICHUSI K MHEHUIO OIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM AEATEIHHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh poccuiickon IPaKIaHCKOMN UJIEHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponunoi, ropmoctu 3a CBOM Kpail, CBOWO PoOauHy, CBOWM S3BIK U KYJIbTYpY,
IPOILIJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIICHHUE U
pa3BuTHE OWOJIOTUM, TOHUMAHMsS 3HA4YEHUs OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUIO0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €r0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE yXOBHBIX IEHHOCTENW POCCUUCKOTO HAPOAA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO IMOBEICHHUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OyayIIero;

OTBETCTBEHHOE OTHOIIEHNUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS L[IEHHOCTE CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHUE YMOIMOHAIBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ [IEHHOCTH;
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TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTanus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
3MOIMOHATBHOr0 0J1arONmoJIy4us:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro oopasza >KHU3HU
(3mO0poBO€  MHUTaHWE, COOJIOJEHWE TUTUECHUYECKUX TpaBUI W HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHSATAW M OTAbIXa, peryisipHas ¢usndeckas
AKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHUMAaHUE I[IEHHOCTH TIpaBUJ HWHJAUBUIAYAJBHOTO M  KOJJICKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJICACTBUI M HENMPUSTHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpynoBOro BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

TOTOBHOCTh K AKTUBHOW JESTEIbHOCTH TEXHOJOTMYECKOM U COLUUAIBHOU
HaIpaBJIEHHOCTHU, CMIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATh U CaMOCTOSITEIHLHO
BBITIOJIHSITh TAKYIO €SI TEIbHOCTD;

HMHTEpPEC K pa3NuyHbIM cdepaM MpoPeCcCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiell mnpodeccun H  peaaru30BbIBAThH
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHUSA :

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIIIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYphl: TMPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TOCTYNKOB M OIICHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYXKAIOIIEH CPEMBI;

OCO3HAHHE TJIO0AIBHOTO0 XapakTepa JKOJOTHUECKHX MpoOIeM W MyTed ux
peuieHus;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUH OUOJIOTUU
3HAHUS W YMEHHUSI TpPU pEHICHUU TPOoOJeM, CBSI3aHHBIX C pallMOHATLHBIM
IPUPOJIONOJIb30BaHUEM  (COOJIIOJICHUEe  MpaBWJI  TOBEAEHUS B MPHUPO/IE,
HalpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B DKOCHUCTEMaX, OXpPaHy BHJIOB,
AKOCUCTEM, Orochephl);

aKTUBHOE HENPUSATHE JEWUCTBUM, NPUHOCIIIMX Bpel  OKpY)KaroUIEH
MPUPOJITHON Ccpelie, YMEHHE IPOTrHO3UPOBATh HEOJArOMpPUSITHBIE SKOJOTUYECKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATH UX;

HaJM4Yue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS], SKOJIOTHYECKOU KYIbTYPHI,
OTbITA NEeATeNbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCA MMHU B IO3HABaTEIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
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PAKTUKE, TOTOBHOCTU K YYACTHIO B IIPAKTUUYECKON JEATEIHHOCTH SKOJOTHYECKOM
HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

C(POPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHMTATENbCKOW KyJIbTYphl KaK CpeICTBa
B3aMMOJICHCTBHUS MEXKY JIFOJIbMU U TTO3HAHUS MUPA,

MOHMMAaHUE CHenu(pUK OMOJOTUM Kak HayKH, OCO3HaHUsS e€ poil B
(GOPMHUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINIJICHHUSI, CO3JIaHUU IEJIOCTHOTO
NPEJCTaBJICHUsI 00 OKPYKAlOIIeM MHUpPE KaK O €IMHCTBE MPUPOJBI, YeJOBEKa U
o0miecTBa, B MO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHHHd MpolseM
COXpaHEeHUs] TPUPOJTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU ISl COBPEMEHHOM IMBUIIU3AIUU:
o0ecrieueHnsi HOBOTO YpPOBHS pa3BUTHA MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJOTUN, CHOCOOHBIX pelaTh  pPecypcHble  MpOoOJeMbl  Pa3BUTHUSA
YeJI0BeUECTBa, MOMCKA MyTel BhIX0/a U3 TJI00ATbHBIX SKOJOTHUECKUX MpOoOJeM U
o0ecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAIlMOHATHHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTaH/IApPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKMX 3HAHMM B LEIsX
NOBBIINICHNUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-Hay4YHOH T'pPaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAJIBHOM TIPaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
IpU U3y4eHUU OUOJIOTHH;

NOHUMAaHHE CYIIHOCTH METOAOB MO3HAHUS, HCIOJNb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIONb30BaTh IIOJNIydaeMble 3HAaHUS IJIs aHamu3a |
OOBSICHEHUSI SBJICHUI OKPY)KAIOLIEro MUpa U MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOUEHUS HAa OCHOBE HAyYHBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C 1IeJIbI0 TOTYyYEHHUs TOCTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS IS
pelieHus NpooJieM B peabHBIX )KM3HEHHBIX CUTYaIUAX;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESTENbHOCTHU, TOTOBHOCTHb OCYILECTBISATH
MPOEKTHYIO M UCCIEI0BATENIbCKYIO JESTEIbHOCTh HHIMBUIyalbHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUIO U
camMo00pa30BaHUIO, K aKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHWUW MO OHMONOTHU B
COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUSA y4yeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s  (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUYaAOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTPaXKaroIlne
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PHUKY METOJOB IO3HAHUS,
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HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHUs, SBJICHHE, IPOIIECC,
cUCTEeMa, Hay4dyHbIH (DaKT, MPUHILMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCeOBaHMe,  HaAOMIOJEHHE, HW3MEpeHHe, OKCIEPUMEHT U JpYyrue);
YHUBEpCaJbHbIE Yy4eOHble JEeUCTBUS (MO3HABaTeIbHBIC, KOMMYHHUKATHBHEIE,

PEryNATHBHBIE), o0ecreynBaroIue dbopmupoBaHue (yHKIMOHAIBHOM
rPaMOTHOCTM M COLUUAJIBHOM KOMIETEHUHWH OOydJaroluxcsi; CHoCOOHOCTH
o0yuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIMCUUIIITNHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHHUS W  YHUBEpCAJIbHbIE y4yeOHbIE JIEUCTBHUS B
IM03HABATEJIbHOW M COLMAIIbHOM TTPAKTHUKE.

B pesynbrare wu3ydeHuss OHOJOTMM Ha YPOBHE CpPEOHEro OOILEero
oOpazoBaHusi y oOydaromierocss OyayT cpopMHUpOBaHbI — IMO3HABATEIbHBIC
YHUBEpCaJbHbIE YueOHbIE eCTBUS, KOMMYHUKATUBHBIEC YHUBEPCAIbHbBIE yIeOHbIE
NEUCTBUSI, pETYJIATUBHBIE YHUBEPCAJIbHbIE YueOHBbIE JECHCTBUS, COBMECTHAas
NEeSATENbHOCTb.

MeranpeMeTHbIE pPE3yJAbTaThl OCBOEHHUS MPOrpaMMBbl CpPEIHEro OOIIEro
00pa30BaHUs JOJHKHBI OTPAXKATh:

OBaagenne YHHBEPCATbHBIMH y4eOHBIMH NMO3HABATeJIbHbIMH
AeCTBUAMMU:

1)0a30Bble JJorn4eckme AecTBHSA:

CaMOCTOSITEIbHO  (OpMYyJIMpOBaTh M aKTyaJIM3UPOBATh  MpOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPH OCBOEGHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kilaccuukanuu, o000IIEeHUs), pACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATHM (BBIIEISATh UX XapaKTEpHbIE NMPU3HAKH, YCTAaHABIMBATH
CBSI3U C APYTUMU NOHATUSIMH);

ONpEeAeNATh WU JACSITENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTH PE3YJIbTAThl I€ATEILHOCTH C MIOCTABJICHHBIMU 1IEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS i1 OObSICHEHUS! (PaKTOB U SBJICHUIM
YKUBOW MIPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, II0
aHaJIOTUM), BBIABIATH 3aKOHOMEPHOCTHM M IMPOTHBOPEUYUS B PacCMaTpPUBAEMBbIX
ABJICHUSX, (DOPMYIUPOBATH BBIBO/IBI M 3aKIHOUECHUS;

NPUMEHATD CXEMHO-MOJIETIbHBIE cpeacTtea Ui pe/ICTaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTHUBOPEYMH  Pa3HOTO  poOJa,  BBIABICHHBIX B Pa3jM4HBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pelIeHUs NpoOJeMbl ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTepHalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb W  BBIIOJIHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.
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2)0a3oBble HCCIIe0BATEIbCKUE TeHCTBHSI:

BJIaJIETh HABBIKAMU Y4€OHO-MCCIIE0BATEIbCKON U MMPOCKTHOM JESITebHOCTH,
HaBbIKaMHM  pa3pelieHuss MpoOieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJTbHOMY MOMCKY METOJ/IOB PEIICHHS PAKTUUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB MMO3HAHUS;

WCIIOJIb30BaTh Pa3IUYHbIC BUIBI JCSITEILHOCTH IO MOJYYEHUIO HOBOIO
3HaHWs, €ro WHTEepPIpeTalud, MPeoOpa3oBaHUI0 W TMPHUMEHEHHIO B Yy4YEOHBIX
CUTYaIUsX, B TOM YKCJIE TIPU CO3aHUH YU€OHBIX M COIIMATBHBIX MTPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUT MBIIIJICHUS, BIaJCTh HAYYHONH TEPMHUHOJIOTHEH,
KITIOUEBBIMU TTOHATUSMH U METOAMHU;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
NESITENHbHOCTH U KU3HCHHBIX CUTYAIUSX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W U aKTyaJIM3UpPOBATh 3ajauy,
BBIIBUTATh THUNOTE3y €€ pEIICHHs, HAXOIWUTh apryMEHTHI ISl JT0OKa3aTeIhCTBa
CBOWIX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJaydl  pPe3yJbTaThl,
KPUTUYECKH OIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIEJICHANIPABICHHBIM TOUCK TIEpEeHOCa CPENCTB M CIOCOOOB
JeMcTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTH 3HAHUS B TMO3HABATEIIHYIO M MPAKTUYECKYIO 00JIaCTH
KHU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE HJCH, MpEJIaraTh OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3ITMYHBIX UCTOUHHUKAX MH(MOpMALNK (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTepaType, OMOJIOTMYECKUX CIOBApAX W
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax maHHbIX, B MHTepHETE), aHaIM3upOBaThH
UH(OPMALIMIO Pa3JIMYHbIX BUIOB U (POPM IPE/ICTABIICHUS, KPUTUUECKH OLIEHUBATh
e€ I0OCTOBEPHOCTb U HEMIPOTUBOPEUUBOCTD;

(bopMyIMpOBaTh 3aMPOChl U MPUMEHSITh PA3IWYHBIE METOABI TIPH TOUCKE U
orbope Ouojoruueckor MHGOpPMAIIUA, HEOOXOIUMON ISl BBIMOJHEHUS YIEOHBIX
3ajay;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MIPEACTABICHHUS
Oouonorudyeckoil nHopMauu (cxeMbl, TpaduKH, AUArpaMMbl, TaOJIUIIbI, PUCYHKA
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIM $3BIK B KAdeCTBE CpeAcTBa Tpu padoTe C
Ouonorudyeckoil uMHpOpMaNUel: TPUMEHSATh XUMHYECKHe, (U3NUYECKue W
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MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (OpMYJbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HarJIsIJHOCTH;

BJIQJICTh ~ HABbIKAMHM  PACIO3HABaHUST U 3alUThl  WHQOpMaIuw,
UH(OPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHU AeHCTBUSIMM:

1)o0menne:

OCYILIECTBJIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMajJOre WM AUCKYCCHU IO CYIIECTBY 00CyXIaeMoil TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpesiaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTH MO3WMLUNA APYTMX Y4aCTHHUKOB
JMaora Wiv JUCKYCCHH);

pacrno3HaBaTh HeBepOaJIbHbIE CpEICTBa OOUIECHUS, IMOHUMATh 3HAYEHUE
COLMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CUTYalluH,
YMETh CMST4aTh KOH(IIUKTBI U BECTU MIEPETOBOPBI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJCHCTBHUS, TMOHUMATh
HaMEpPEHUs APYruX JIIOJIeH, MPOSBIISATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme (HopMyIHpoOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C MCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2)coBMecCTHAasA AeSITeJIbHOCTD:

MIOHMMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYyaJIbHON
paboThI MPU pelIeHUH OMOJIOTUYECKOM MPoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUs TPYIIOBBIX (OPM B3aUMOAECHUCTBUS MIPU PEIIEHUN YyUeOHOU 3a1auH;

BbIOMpAaTh TEMaTUKy U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0Tr0 YiIeHA KOJIJIEKTUBA;

NPUHUMATh L€  COBMECTHOW  JIESTENBHOCTH, OPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacnpenensaTh poiad ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOMW pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
001 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKThI, OLIEHUBAThb HJIEW C TIO3ULIHA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE TOBEJACHHE B PA3NUYHBIX
CUTYaLHsIX, TPOSBIISATh TBOPUECTBO U BOOOpAXKEHUE, ObITh MHULIMATUBHBIM.

OBJaeHne YHMBEPCAJIbHBIMY PEryJIATHBHBIMHU ACHCTBUSIMH:

1)camoopranuszauus:

UCIOJb30BaTh OHMOJOrMYECKHE 3HAHUS Ul BBIABICHUS MpoOJeM M UX
pellIeHus B )KM3HEHHBIX U YUEOHBIX CUTYaLIMSIX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUU LIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSAX W MOCTYIKAax IO OTHOLIEHHUIO K JKUBOW MHPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAFOIINX;

36



CaMOCTOSITEJIbHO OCYILIECTBIIATh IO3HABATENbHYIO JEATEIBbHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaAMOCTOAATEJIbHO ~ COCTAaBJIATH IIaH peHIeHUs NpoldJeMbl ¢ y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupsATh paMKHi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLIEHNE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO IIMPOKON HSPYyAHUIIMH B
pa3HbIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KyJbTYPHBIA YPOBCHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTHb KOPPEKTHUBBI B AESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  [O3HABATENLHOM  pedieKCHu  KaKk  OCO3HAHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCHOJIB30BaTh NMPUEMBI peduieKCUU NJIsl OLIEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIECHUS 10 HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

3)npunsaTue ceds U APyrux:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

NPUHUMATh MOTHBBI WM apryMEeHTBl APYIMX I@pPH aHaJIM3€ pe3yibTaToB
NeSITENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYIMX Ha OIIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUU APYTrOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTHBIE pPE3yJabTATHl OCBOCHUS COACPXKAHUA YUEOHOTO TIpeIMeTa
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npodmibHOro  oOydeHuss  oOydaromuxcs  Ouomornu. OHHM  BKJIIOYAIOT:
cnenupuyeckue sl OMOJIOTUY HAYYHbIE 3HAHUS, yMEHHS U CIIOCOOBI AEMCTBUI 110
OCBOCHHIO, HHTEPIIPETAIIMA U TIPEOOPA30OBAHUIO 3HAHWUM, BUIBI JIEATECIHHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUM M MX MPUMEHEHUIO B PA3IMUHBIX YU4E€OHBIX, a TAKXKE B
pCATbHBIX KU3HCHHBIX CUTyanusX. [IpeaMeTHbIe pe3yabTaThl MPEACTABIICHBI 110
rojiaM U3y4eHHsI.

[IpenmeTHbIe pe3ynbTaThl OCBOSHUs ydeOHOro mpenmera «buonorus» B 10
Kacce NOKHBI OTPaXKaTh:
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chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJIOTMH B CHCTEME
€CTECTBEHHBIX HAayK, B (D)OpPMHpPOBAaHUU €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B
NO3HAHUM  3aKOHOB  NPUPOABl W  pPEUIEHUH MpoOJeM  PpaluOHAIBLHOIO
IPUPOIOIIOIB30BAHUS, O BKJIA/IE POCCUMCKHUX U 3apyO€KHBIX YUEHBIX B pPa3BUTHE
OMoIOrNH;

BJIQJICHHE CHUCTEMOW OHWOJIOTMYECKMX 3HAHWH, KOTOpas BKIJIIOYAET:
OCHOBOINOJIararouue OUOJOrMYeCKHe TEPMUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJALMs, CaMOBOCIPOU3BEIACHUE,
HACJIe/ICTBEHHOCTh, M3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(xnerounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas Teopust
HacnenctBeHHoctd T. Moprana), ywyenuss (H. M. BaBumoBa — o ueHrtpax
MHOrooOpasusi U  NPOUCXOXKAECHHS  KyJIbTYpPHBIX  PAacT€HWil),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOrO IMOKOJEHMS, PACHICIVICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanus [. Mengens, TOMOJIOrMYECKUX PSIOOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. n. Basuiiona), MIPUHLMIIBI
(KOMILJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJaMHM HAyYHOTO NO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHE,
HaOJII0/ICHHE, SKCTICPUMEHT);

YMEHHE BBIIETATH CYIIECTBEHHbIE TPU3HAKKU: BUPYCOB, KIETOK IMPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OaxTepuii, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPIaHOB U CUCT €M
OpPraHOB pAaCTEHUM, KUBOTHBIX, YEJIOBEKa, IPOLECCOB KUZHEIEATECIbHOCTH,
OPOTEKAIOMIMX B OpraHU3Max pPacTeHM, >KUBOTHBIX U YEJIOBEKa, OMOIIOTHYECKUX
pOIecCOB: 0OMEHa BemecTB (MeTadoM3M), MpEeBpaIeHUs] YHEPTUU, OPOKEHHS,
aBTOTPO(GHOr0 U TeTepoTPOPHOro TUIIOB MUTAHUS, (DOTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, M€W03a, TaMeToreHe3a, AMOprUoreHe3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHHS,  MHAUBUAYAJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBUS I€HOB, T€TEPO3UCa, HICKYCCTBEHHOT0 0TOO0PA;

YMEHHUE YCTaHABIMBATHh B3aHMOCBS3U MEXAY OpPraHOMJAMM KIETKH W HX
(GYHKIMAMHY, CTPOCHHMEM KIETOK pa3HbIX TKaHEH U UX (DYHKUUIMH, MEXITY
OpraHaMM M CHUCTEMAaMHU OpPraHOB Yy pPAaCTEHUMW, JKUBOTHBIX M YEJIOBEKa U HX
(GYHKIUSAMHU, MEXAY CHUCTEMaMH OpPraHOB M HUX (DYHKUHUAMH, MEXKIY 3TalaMu
0OMEHa BEIIECTB, ATarlaMy KJIETOUHOIO IIUKJIA U KU3HEHHBIX IUKJIOB OPraHU3MOB,
ATanaMy AMOPUOHAIBHOIO Pa3BUTHs, F'€HOTUIOM MU (DEHOTUIIOM, (PEHOTHUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

YMEHHUE BBIABIATh OTIIMYNTEIbHBIE MTPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa;

YMEHHE UCHOJb30BaTh COOTBETCTBYIOIIME AapPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JUIsl TOKA3aTeJIbCTBA POJICTBA OPraHW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIL;
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YMEHHUE pelIaTh OMOJIOTHICCKUE 3aa9H, BBISBISTh TPUINHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJOTHISCKUMH MPOTIECCAMU U SIBJICHUSIMH, JEJIaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUH TOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOIHATH JIA0OpAaTOPHbIE U MpPaKTUYECKUE PaOOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIBUTATh THUIIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (HOpPMYJIHpPYS IETb HCCICAOBAHUS, aHATU3UPOBATH TOTyYEHHBIC
PE3yNbTaTHl U ACNIAaTh BEIBOBL;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON padoTe Mo OHMOJIOTHH,
SKOJIOTMM W MEIWIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
NyOJMMYHO  MPEACTABIATh  TOJYyYCHHBIE  pe3yibTaThl HAa  yYEHWYECKHUX

KOH(EpEHIIUX;
YMEHHUE OILIEHWBATh JSTHYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  OuomorMu ¥ MEOUIUHBI  (KJIOHHPOBAaHME,  HCKYCCTBEHHOE

OIUTOJIOTBOPEHKE, HAMPaBICHHOEC W3MEHEHHWE Te€HOMAa W CO3JaHHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mpodeccruoHaIbHOMI
JESTENHPHOCTH B 00J1aCTH OMOJIOTHH, MEAHWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIM
MHTEpEC, HAIlPaBJICHHbIA Ha OCO3HAHHBIM BbIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOJOHKEHUE  OUOJIOTHYECKOTO O00pa3oBaHUsI B OpPraHU3alUsIX CPEIHEro
poheCCUOHATBHOTO M BBICIIIET0 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buosorus» B 11
Kacce TOKHBI OTPAXKATh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OHOJOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHWH COBPEMEHHOM €CTCCTBECHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH DSKOJOTHYSCKUX
npoOJieM YeIIOBEYECTBA, a TAaKXKE B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOIONIOJIb30BAHUS, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apPYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIJIAJIETh CHCTEMOW OHMOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET
OTIpE/ICIICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOMOJATaONuX OWOJIOTHYIECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTema, Oumocdepa), OHMOIOTHYECKHE TEOPUU
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAS TEOPHSI DBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 myTsx U HarpablieHusiX sBoitoruu, B.W. Bepnaackoro — o
ouocdepe), 3aKkoHbl (TeHeTHUYeckoro paBHoBecus Jx. Xapau u B. BaitaOepra,
3apopsiimieBoro cxoiacra K. M. bopa), npaBuna (mMunummyma FHO. JIubOuxa,
AKOJIOTHYECKOM TMHUpaMUJIbl DHEPruM), rumnore3sl (rumoresa «vupa PHK» V.
['unGepra);

YMEHHE  BIaJeTh  OCHOBHBIMH  METOJAAaMH  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3yeMbIMU B OMOJIOTMYECKUX UCCIICOBAHUSIX JKUBBIX 00BEKTOB M SKOCUCTEM
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(onmucanue, U3MepeHue, HabIoJIeHue, IKCIEPUMEHT), CIoco0aMM BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIACIATh CYIIECTBEHHBIE TIPU3HAKU: BHJIOB, OHOTEOIICHO30B,
AKOCUCTEM H Ouochepsl, CTAOMIM3UPYIOIIEro, MBIXKYIIETO MU Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJTOTIATPUYECKOTO u CUMIIaTPHIECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYIIIMX CHJI DBOJIIOIIMU HA TEHO(OH/ MOMYIISIIHH,
PHUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpefiec OOWTaHMs, YepeOBAHMS HAIIPaBICHHM
ABOJTIOITMH, KPYTOBOPOTA BEIIIECTB M MIOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXKAY TMPOIECCAMHU  DBOJIOIHUH,
JBIDKYITUMHA CHUJIAMHU aHTPOIIOTeHE3a, KOMIIOHCHTAMH Pa3IMYHBIX 3KOCHUCTEM H
PHUCITIOCOOJICHUSIMHU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKA  JKUBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BUJOB K Cpelie OOUTaHUs, aOMOTHYECKMX U OHMOTHUYECKHUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€H  OpPraHW3MOB B  COOOIIECTBAX,
AHTPONOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOUIME AapryMEHThI, OHOJOIHMYECKYIO
TEPMHUHOJIOTHIO W CUMBOJIMKY JUTSI TOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U CpeAbl OOUTAHUS, EAUHCTBA
YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasus BHUIOB H
AKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOIOrMYeCKUe 3a/1a4u, BBISBIISTh MPUYUHHO-CJICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMbIMU OHOJIOTHYECKUMHU MPOIIECCAMU U SIBJICHUSIMU, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTyYE€HHBIX PE3YIIbTaTOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBwiia pH padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX OSKCICPUMCHTATHLHBIMHU
cpenctBamu, (HOpMyIHpys 1eTb WCCIEAOBAHUS, aHAJIU3UPOBATH TOTYyYCHHBIC
pE3yNbTaTHl U JACNIaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B yue€OHO-HCCIIEOBATEIbCKON padoTe 1Mo OHOJIoruw,
AKOJIOTUU W MEIWIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  MPEACTABIATh  MOJYYEHHbIE  pe3yibTaTbl HA  YYEHHUYECKHUX
KOH(EpEeHITUSX;

YMEHHE OIICHUBATh THIOTE3bl M TEOPUHU O MPOUCXOKICHUH KU3HH, YEIOBEKA
U 4YeJIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSIX U CIOCO0aX MPeloTBpAILECHUS
100abHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBHIOOp Oymymied mpodecCHOHaTbHOM
JESITENHbHOCTH B 00JaCTH OMOJIOTUH, SKOJIOTUH, IPUPOAOIIOIb30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETECPUHAPUH, CEIHCKOTO XO35SHCTBA, MHIIICBOM
IPOMBIIIEHHOCTH, YIAyOJsTh TO3HABATENbHBIN HWHTEPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYMIOIIECH  Tpodeccun W TPOAODKEHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHU3ANMAX CPEIHEr0 MPOo(EeCcCHOHATBHOTO U
BBICITIETO 00Pa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoJsinyecTBo yacoB 1eKTPOHHbIE
HaunmeHoBaHue pa3aesoB H TeM (uugposbie)
Ne i/ Kourposbubie | IlpakTuyeckue
NMPorpamMmabl Bcero paGoThI paGoThi ggf;);;(c):?mnbﬂme
1 buonorus kak Hayka 1
2 JKuBbIe cucTeMbI U X U3yYEHUE 2
3 buonorus kieTku 2 0.5
4 XUMHYECKasi OpraHu3anusi KIETKU 10 1
5 Crpoenue U QyHKIUU KIETKU 8 2
6 OOMeH BelIecTB U MpeBpalleHue SHEPTUU B 9 1
KIIETKE
7 HaCJ'IeIICTBeHI:I'aSI uHbopMaLus U 9 05
peanuzanus e€ B KJIETKE
8 JKM3HEHHBIN [IUKJT KIETKU 6 1
9 Ctpoenne u QyHKIIUU OPTaHU3MOB 17 15
10 Pa3MHOXXEHHE U pa3BUTHE OPraHU3MOB 8 15
11 ['eHeTHKa — HayKa O HACJIEACTBEHHOCTH H 2 05
W3MEHYNBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIECTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTH U3MEHYMBOCTU 6 1
14 ['eHeTHKa yenoBeKa 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTHYECKast OMOIOTUs 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13
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11 KVIACC

KounuecTBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (undposbie)
Ne i/
NMPOrpaMMbI Bcero K06H Tpobubie HpﬁaKanecm[e o0pa3oBaTeIbHbIE
padoThI padoThI pecypesI
1 3apoXKaeHNE U Pa3BUTHE IBOJTOIIMOHHBIX 4
MPEACTABICHUN B OMOJIOTHH
2 MuKpo3BOITIOLHS U €€ pe3yJIbTaThI 14 2
3 Makpo3Boonus U €€ pe3yJIbTaThl 6
[TpoucxokeHue 1 pa3BUTHE KU3HU HA
4 P A P 15 15
3emiie
5 [TpoucxoxaeHne 4yenoBeKa — aHTPOIOTreHe3 10 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’KaIOIleH Cpeon
7 OpraHusMebl U cpea OOUTaHHS 9 15
8 DKOJIOTHSI BUIOB M TTOMYJISIITHI 9 0.5
OKonorus coooUIecTB. DKOJOTNYECKHUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobasipHas sKocucTEMA 6
11 YenoBek U OKpyKaromas cpena 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5
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ITIOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KosinuecTBo 4yacoB DJIeKTPOHHbIE
° ara u¢poBsI
JI:[;H Tema ypoxa Beero KonTpoabubie | IlpakTuyeckue llalsyqennﬁ 263);;?)1”:%“[”‘3
padoThI padoThI pecypeb

1 buonorus kak KOMIIeKCHast HAyKa 1 1 bu6moTteka [JOK
KaK 4acTh COBPEMEHHOT0 00IeCTBa https://m.edsoo.ru/7f41c292

2 JKuBbIE CUCTEMBI U UX CBOMCTBA 1 bubmiorexa [IOK

https://m.edsoo.ru/7f41c292

3 YpoBHEBast OpraHu3aus K1UBbIX 1 bubmmorexa [IOK
CHCTEM https://m.edsoo.ru/7f41¢c292

4 Hcropust OTKPBITHS U U3Y4YEHUS 1 bu6muorexa [IOK
kietku. Knerounas Teopus https://m.edsoo.ru/7f41¢c292
MeTonbl MOJIEKYJIIPHON U KJIETOYHOU
6uonoruu. [lpakTnueckas padota

5 «M3yuenre MeTo10B KJIETOYHOMN 1 05 bubmmorexa [JOK
ouonoruu (xpomarorpadus, ' https://m.edsoo.ru/7f41¢c292
anekrpodopes, muddepenmansHOe
nerTpudyruposanue, I111P)»

6 XUMHYECKUN COCTaB KJIETKU 1 bubmiorexa LIOK

https://m.edsoo.ru/7f41¢c292

7 MuHepanbHbIE BEIECTBA KIETKH, UX 1 bubmotexa IIOK
Ouonoruyeckas posb https://m.edsoo.ru/7f41c292
OpraHudeckre BeIeCcTBa KIETKH —

8 6enku. JlabopaTopuas pabora 1 05 bubmorexa [IOK
«OOHapyxeHne 0eJIKOB ¢ TOMOIIBIO ' https://m.edsoo.ru/7f41¢c292
KaYeCTBEHHBIX pPEaKIUi»

9 CaoiicTBa, Ki1accupuKaIus u 1 bu6moreka [IOK
(byHKIMM GEIKOB https://m.edsoo.ru/7f41c292

10 Oprannueckre BeniecTBa KJIETKU — 1 bubmoreka [IOK
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YTJIEBOJIBI

https://m.edsoo.ru/7f41c292

11

OpraHI/I‘IGCKI/Ie BEUICCTBA KIICTKH —
JIMTIN IbI

bubmmoreka [IOK
https://m.edsoo.ru/7f41c292

12

Hyxnennossie kucnotsl. JJHK u PHK.
JlabopaTopHas pabora
«HccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IUYHBIX OPraHU3MOB»

0.5

https://m.edsoo.ru/7f41c292

13

Crtpoenne u pynkuu ATO. [Ipyrue
nykineosuarpudocharer (HTD)

https://m.edsoo.ru/7f41c292

14

Cexsenuponanue JJHK. Metozbl
F€HOMHUKH, TPAHCKPUIITOMUKH,
POTEOMHKH

https://m.edsoo.ru/7f41c292

15

MeTonbl CTPYKTYPHOM OMOJIOTUU

https://m.edsoo.ru/7f41c292

16

Tune! knerok. [Ipokapuornueckas
KJIETKa

https://m.edsoo.ru/7f41c292

17

Crpoenne 2ykapuOoTHUECKON KIIETKH.
[IpakTnueckas pabota «M3yuenune
CBOMCTB KJIETOYHOM MeMOpPaHbI»

0.5

https://m.edsoo.ru/7f41c292

18

IToBepXHOCTHBIN anmnapar KJIETKU

https://m.edsoo.ru/7f41c292

19

OnHomeMOpaHHBIE OPTaHOUIbI
kieTku. [Ipaktnyeckas pabora
«V3ydenne IBM>KEHUS IUTOIIAa3MbI B
PACTUTEINIbHBIX KJIETKAX»

0.5

https://m.edsoo.ru/7f41c292

20

HOHyaBTOHOMHBIe OpraHou bl KJICTKHU:

MUTOXOHAPHHU, ITIACTUABIL.
JlabopaTopnas pabora
«HccnenoBanue miasMonusa u
ACIIIa3MOJIM3a B paCTUTCIIbHBIX
KIICTKaX»

0.5

https://m.edsoo.ru/7f41c292

21

HememOpaHHbIe OpraHOUIbI KJIETKH

https://m.edsoo.ru/7f41c292

22

Crpoenue u QyHKIUU siApa

https://m.edsoo.ru/7f41c292
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23

CpaBHUTENbHAS XapaKTePUCTHUKA
KJIETOK 3yKapuoT. JIabopaTopHas
pabota «3ydueHue cTpoeHus KIETOK
pazIUYHBIX OPraHU3MOBY

0.5

https://m.edsoo.ru/7f41c292

24

AcCUMUIISIUSA U TUCCUMUIIALIUAS —
JIBE€ CTOPOHBI MeTabonu3ma. Tumnsl
obOmeHa BemiecTB. JlabopaTopHas
pabota «/3ydueHne KaTaJIUTUYECKOM
aKTUBHOCTU (DEPMEHTOB (Ha pUMepe
aMUJIa3bl MM KaTajaas3bl)y

https://m.edsoo.ru/7f41c292

25

DepMEHTAaTUBHBIN XapaKTep peakiun
KJIETOYHOT0 MeTabonm3ma.
JlabopaTopHas pabota «3ydeHue
(hepMEeHTaTUBHOTO PACILIETIIICHUS
IIEPOKCHUAA BOJOPOA B PACTUTEIBHBIX
Y KUBOTHBIX KJIETKAX)

0.5

https://m.edsoo.ru/7f41c292

26

benku-aktuBaTopsl U OenKu-
MHTUOUTOPBI

https://m.edsoo.ru/7f41c292

27

ABTOTpOGHBIN THIT 0OMEHa BEIIECTB

https://m.edsoo.ru/7f41c292

28

doTocunTe’

https://m.edsoo.ru/7f41c292

29

XemocuHTe3. JlabopaTopHas pabota
«CpaBHeHue nporeccoB (OTOCHHTE3a
Y XEMOCHHTE3a)

0.5

but6moreka [JOK
https://m.edsoo.ru/7f41c292

30

AHa’poOHbBIE OpraHu3Mbl. Busl
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TIPOLIECCOB OPOXKEHUS U
JIBIXAHUSDY

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

31

AdpoOHBIE OPraHU3MBbI. DTaIlbl
SHEPreTUYECKoro ooMeHa

bubmumoreka [IOK
https://m.edsoo.ru/7f41c292

32

DHeprust MeMOpPaHHOIO I'paJIieHTa
npotoHoB. CunTte3 AT®: padota
npoToHHON AT®-cruHTa3bI

bubmmoreka [IOK
https://m.edso00.ru/7f41¢c292
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Bbu6morexa IIOK

33 Peakium MaTpHIHOr0 CHHTE3A https://m.edsoo.ru/7f41c292

34 TpaHCKpUIIUS — MAaTPUYHBINA CHHTE3 bubmmorexa [{OK
PHK https://m.edsoo.ru/7f41c292

35 Tpancnsius u €€ dTansl bubmaorexa TIOK

https://m.edsoo.ru/7f41c292

36 Konuposanue amuHokucnor. Posb bu6mmoreka [JOK
pubocom B GrocuHTE3€e OeKa https://m.edsoo.ru/7f41c292

37 Opranuzanys reHoMa y mpokapuoT U bu6moreka [IOK
9YKapuoT https://m.edso00.ru/7f41c292

38 MouJiekynsipHbI€ MEXaHU3MBI bubmmoreka [IOK
SKCITPECCUU TE€HOB Y DYKApUOT https://m.edso00.ru/7f41¢c292
Bupycbl — BHEKJIETOUHbBIE (OPMBI

39 JKU3HU U OOJIMTATHBIC MMapa3uThI. 05 bu6mmotexa [IOK
[Ipaktuueckas padota «Co3nanue ' https://m.edsoo.ru/7f41c292
MOJIEIT BUPYCa»

40 BupycHuble 3a0051eBaHUS YellOBEKa, bu6mmoreka [IOK
YKUBOTHBIX, PACTEHUU https://m.edsoo.ru/7f41c292

41 Hanorexnonoruu B 6Mo0ruu u but6moreka [JOK
MEIULIUHE https://m.edsoo.ru/7f41c292

42 JKHW3HEeHHBIH UK KIIETKH https://m.edso0.ru/7f41c292

43 Matpuunsiii cuates JJHK https://m.edsoo.ru/7f41c292
Xpomocomel. JlabopatopHast pabota

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41c292
MHUKpOMpenapaTax»

45 Jlenenune KIETKH — MUTO3 https://m.edsoo.ru/7f41c292
Tuns! knerok. Kapuokunes u
nuTokuHes. JlaboparopHas pabora

46 «Habmonenrne MUTO3a B KJIETKax 0.5 https://m.edsoo.ru/7f41c292

KOHYMKa KOpellKa Jiyka (Ha TOTOBBIX
MHUKpoIpenapaTax)»
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47 Perynsuus >ku3HEHHOTO IIUKJIA KIIETOK 1 https://m.edso0.ru/7f41c292
48 OpraHusm Kak €JuHOE 11€710€ 1 https://m.edsoo.ru/7f41c292
49 g:ggg%;gﬁg;gigggzgogiiimﬁ» 1 0.5 https://m.edsoo.ru/7f41c292
TxaHU )KMBOTHBIX U YEIIOBEKA.
50 Jlabopatopnas padora «M3yuenue 1 0.5 https://m.edso00.ru/7f41c292
TKaHEH KUBOTHBIX»
Opransl. CucteMbl OpraHoB.
o1 JlaGopaTtopHas pabora «/3yuenue 1 0.5 https://m.edso0.ru/7f41c292
OPraHoB IIBETKOBOTO PACTCHHSDY
52 Ormopa Tena opraHu3MoB 1 https://m.edsoo.ru/7f41c292
53 JIBr>xeHHe OpraHu3MOB 1 https://m.edsoo.ru/7f41c292
54 [IuTanue opraHu3MoB 1 https://m.edsoo.ru/7f41c292
55 IInTaHne MO3BOHOYHBIX JKHBOTHBIX. 1 bubmumoreka [IOK
[IumeBapuTenpHas cucTeMa YEJI0BEKa https://m.edsoo.ru/7f41c292
56 JIbIXaHUE OpPraHu3MOB 1 Eggﬁ%fg:oggﬁ £41c292
57 JIpIxaHue mM03BOHOYHBIX JKUBOTHBIX U 1 bu6moreka [IOK
YeJoBeKa https://m.edsoo.ru/7f41¢c292
58 TpaHcnopT BelecTB y OpraHM3MOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41c292
59 KpoBeHocHas cucrteMa o3BOHOYHBIX 1 bubmotexa IIOK
JKUBOTHBIX M YeJIOBEKa https://m.edsoo.ru/7f41¢c292
60 Briienenue y opranu3mMoB 1 Egggﬁ%fgfoggﬁ £21c292
bubmmorexa [IOK
61 3amwTa y opranu3mos 1 mps://m.edsog ru/7f41¢c292
62 NmMmyHHas cucteMa denoBeka 1 Ei:gg;%fg:oggﬁ £41c292
63 PaznpaxumocTs u perynsuus y 1 bubmmoreka [IOK

OpraHU3MOB

https://m.edsoo.ru/7f41c292
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I'ymopanbHas peryanus u

bubmumoreka [IOK

64 SHJOKPUHHAS CUCTEMA KUBOTHBIX U https://m.edsoo.ru/7f41c292
YyeJloBeKa
65 @DopMbI pa3MHOXKEHUS OPraHU3MOB bubmaorexa TIOK
https://m.edsoo.ru/7f41c292
66 [TonoBoe pa3sMHOXKEHUE Eubmiorexa L[JOK
https://m.edsoo.ru/7f41c292
. bubmmoreka [IOK
67 Meitos https://m.edso0.ru/7f41c292
I'amerorenes. O6pa3oBanue u
pa3BUTHE MOJOBBIX KIETOK.
bu6moreka [IOK
68 JlabopatopHas pabora «3ydueHue 0.5 https://m.edsoo.ru/7f41c292
CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBunyanbHOE pa3BUTHE bu6morexa [IOK
OpraHU3MOB — OHTOI'€HE3 https://m.edsoo.ru/7f41c292
70 3aKia/ia OpraHos  TKAHEH u3 https://m.edsoo.ru/7f41c292
3apOJIBIIIEBBIX JJUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
71 Jlabopatopras pabora «BH’IBHGEI e 0.5 https://m.edsoo.ru/7f41c292
MIPU3HAKOB CXOJ/ICTBA 3apOJIbIIICH
MM03BOH OYHBIX KUBOTHBIX)»
Pa3smHOXEHME U pa3BUTHE PACTEHUM.
72 Jlabopatopnas pabora «Crpoerne 0.5 https://m.edsoo.ru/7f41c292
OpPraHoOB Pa3MHOXKEHHUS BBICIIUX
pacTeHUI»
73 Vcropus CTaHOBICHNUA 1 PAsBHTHSA https://m.edsoo.ru/7f41¢c292
TeHETHKU KaK HAYKU
OCHOBHBIE TTOHSTUS U CHUMBOJIBI
74 renctuiu. Jlabopatopuaz padora 0.5 https://m.edso0.ru/7f41c292

«/Ipo3oduna kak 0ObEKT
TC€HETNUYCCKUX HCCHCHOB&HHﬁ))
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3aKOHOMEPHOCTH HACJIET0BAHUS
MPpU3HAKOB. MOHOTHOPHIHOE
ckpemuBanue. [Ipaktuyeckas padora

75 " 0.5 https://m.edso0.ru/7f41c292
N3yuenue pe3ynbTaToB
MOHOTHOPUTHOTO CKPEITUBAHUS Y
npo3oduier”
76 Lunronoririeckie 0CHOBHI https://m.edsoo.ru/7f41c292
MOHOTHOPHUTHOT'O CKPEITUBAHUS
77 AHAIH3HPYIOLIEE CKPCLIHBARHC. https://m.edsoo.ru/7f41c292
Henomxnoe nomuHupoBanue
JuruOpuiHoe CKpeluBaHue.
78 Tpaxruueckas pabora «Msyuenne 0.5 https://m.edsoo.ru/7f41c292
pe3yJIbTaTOB TUTMOPHIHOTO
CKPEIIMBaHUA Y JPO30(DUIBI»
79 Huronorieckie ocHoBb! https://m.edsoo.ru/7f41c292
JTUTHOPUTHOTO CKPEIIUBAHUS
80 (uerneHroe HacnenoBaue https://m.edsoo.ru/7f41c292
TIPU3HAKOB
81 XpoMOCOMHasi TeOpHUst bu6moreka [IOK
HACJIEeOCTBEHHOCTU https://m.edsoo.ru/7f41c292
bu6moreka [JOK
82 T'enernia nona https://m.edsoo.ru/7f41c292
83 I'eHoTHIT KaK IIEJIOCTHAS CHCTEMA bubmiorexa [IOK
B https://m.edsoo.ru/7f41c292
84 I'eHeTHuEeCKU KOHTPOJIb PA3BUTHSA bu6muotexa LIOK
pacTeHUH, )KUBOTHBIX M Y€JIOBEKa https://m.edsoo.ru/7f41¢c292
85 N3meHunBOCTH IpU3HAKOB. BHbI bu6motexa LIOK
W3MEHYMBOCTU https://m.edso0.ru/7f41c292
Bbub6morexa IIOK
86 Mo puiaionnas H3MeHIMBOCTS, https://m.edso0.ru/7f41c292
87 BaprannoHnHbIil pa1 1 BapuallnoHHas 05 bu6mmoteka [IOK

kpuBas. JJabopaTtopnas paboTa

https://m.edsoo.ru/7f41c292
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«MccnenoBanue 3aKOHOMEPHOCTEMN
MOJIM(PUKAIIMOHHOW U3MEHYUBOCTH.
[locTpoenue BapualiuOHHOT O psAja U
BAPUALMOHHON KPUBOID)

T'emoTunumueckass I3MEHYHUBOCTD.

bu6moreka [JOK

88 KoMOunatuBHas ”3MEHYHUBOCTh https://m.edsoo.ru/7f41¢c292
MyTaroHHast ©3MEHYHUBOCTb.

89 [IpakTueckas padbora «MyTtanuu y 05 bu6moteka [IOK
Ipo30¢uIIbI (Ha TOTOBBIX ' https://m.edsoo.ru/7f41c292
MUKpOIIpenapaTax)»

o | s oo BuGmorea 10K

pott ' https://m.edsoo.ru/7f41c292
SMUTEHOMHKA

91 | padoms «Coctammemc n amss 05 Butmiotexa LIOK
P . ' https://m.edsoo0.ru/7f41¢c292
POIOCIIOBHOM »

92 MeToabl MEAUIIMHCKON T€HETHUKU bubmorexa [IOK

AR MET https://m.eds00.ru/7f41c292
3 o
o | e remcet e BuSorea 10
berloTEparit . https://m.edsoo0.ru/7f41¢c292
TeHETHYECKUX 3a00JIEBaHMI YenoBeKa
OCHOBHBIC TTOHSATHS CETICKIIUH.

94 JlabopaTopHas pabora «M3yueHue 05 bu6motexa [IOK
COPTOB KYJIbTYPHBIX PACTEHUUN 1 ' https://m.edso00.ru/7f41¢c292
MOPOJ TOMAITHUX KUBOTHBIX)»

MeTonbl CeIeKIIMOHHOM paOOTHI.
95 Ha6o§aTopHaﬂ I;32160Ta «I]j)lsyquHe 0.5 bubmorexa LIOK
. https://m.edsoo.ru/7f41c292
METOJIOB CEJICKIIMH PACTCHUI»
OCTHIKEHUS CEJICKIIUU PACTEHUH U
96 iI/IBOTHLIX. HpaKTI/IIfleCKI;.}I pabora bubmmorexa LIOK
. https://m.edsoo.ru/7f41¢c292
«IIpuBHMBKa pacTeHUI»
97 CoxpaHeHue, u3yueHue u bubmoreka [IOK
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HCIIOJIb30BAHUE TEHETHYECKUX
pecypcoB

https://m.edsoo.ru/7f41c292

buotexHosiorus Kak Hayka U oTpaciib

98 npou3BojcTBa. [Ipaktuueckas pabora 1 05 bu6mmoteka [IOK
«M3yuenmne o0beKTOB https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTUI

99 OcHOBHbIE HaMpaBJICHUS 1 bubmmoreka [JOK
CHHTETUYECKON OMOJIOTHH https://m.edsoo.ru/7f41¢c292

100 XpoMOCOMHAs ¥ T€HHAs! HHKEHEPHSI 1 bubmorexa LIOK

https://m.edso0.ru/7f41c292

101 MenuuuHackre OMOTEXHOIIOT MU 1 ng;;r?]T:é(:ogg% £416292

102 Pesepubiii ypok. [IoBTopenue, 1 bu6mmoreka [TOK
000011IeH1Ee, CHCTEMATH3AIIMs 3HAHUH https://m.edsoo.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB I10 102 0 135

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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