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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuebOnslit npeamer «buonorusy yrmyonéanoro yposss uzydenus (10 xmace)
SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB MpeAMETHON oOnactu «EcTecTBeHHO-HAy4YHbBIE
npeametb». CornacHo mnonoxenussMm DPI'OC COO mnpodunbHble yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHUM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouMxcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax U3y4yeHus yuyeOHoro npeamera «buonorus» Ha yriyOJEHHOM YpPOBHE,
ompefeNnsieT o0s3areqbHOe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT TMOCIE0BATEIbHOCTh HM3YyYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTUE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHHUS, IPEICTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel nNpupoHoil cpeae. B mporpaMme mo 6MOJIOrMU Takke
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHOM JESITENIbHOCTH OOyYaroUuIuXxcsi MO OCBOCHHUIO COJAEpKaHUs
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUM 00y4aroluxcs 0 dKUBOU NPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLEMY MOIYyYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuoHanbHoro oopazoBanus. OCHOBY €ro COJepkKaHUs COCTABIIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIMX CUCTEMATHUECKUX pa3fesioB OMOJIOTMM Ha YPOBHE OCHOBHOI'O
obmero oOpa3zoBaHus, B 10 Kkiacce 3TW 3HaHUS NOJY4yalOT pa3BuTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKU, XUMHH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM PA3HOI'0 YPOBHS OPTaHU3aLMH, YBOJOLNH OPTaHUYECKOrO MUpPA Ha 3eMIIe,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHSA, TEHETHUKU U CEJIEKLUU, OMOTEXHOJOIMH M CHUHTETUYECKOM OMOIOruu,
aKTyaJU3UPYIOTCS 3HAHMUS OOydaroIIuxcs 1Mo OOTaHWKE, 300JIOTMH, aHATOMUH,
(U3HONOrUY YEIOBEKa.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€H, IPUHIUIIOB U MPaBUJI,
JIeKAIMX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCIIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTUS M TOJJEpXKaHUS HHTEepeca oOydaroumxcs K OWOJIOrMM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAECPKaHUU MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAaHOBJICHHSI U PA3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEILLIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPooIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHH



UCIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECa K ONMpeAeNEHHON oOnactu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosorumeil, Wi K BbBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTmxkeHne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00ECTIEUMBACTCS PELIEHUEM CIIENYIOIIMNX 3a1a4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IIpaBUiIax, COCTABIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHMHM, MHOT0O0Opa3MM U OCOOEHHOCTSIX OMOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaroMIMXCsA C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTUH Pa3BUTHUS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTUM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJAMH CaMOCTOSITEILHOTO TMPOBEACHUSA OHOJIOTMUYECKUX HCCIEAOBaHUN B
naboparopun uW B nOpupone (HaOmOJaeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJIETTUPOBAHUE);

OBJIaZIcHMEe OOyYaloIMMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHAIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIIMBAaTh CBS3b MEXAY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKUMHU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJIe; OOOCHOBBIBAaTH W COOJIONATh  MEPHI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHbBIE HAyYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00YYAIOIIMUXCS MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JoTruei
OMOJIOrMUYECKOT0 HCCIe0BaHNUs, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIEI0BaHUH,
peuieHus: OMOJIOTMYECKUX 3a/lad, MOJAEIHUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIHUTAaHUE Yy 00yYarOIMXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (JOPMUPOBAHHUE IKOJIOTHUECKOH,
TeHETUYECKOM IPaMOTHOCTH, 0011IeH KyJIbTYphl TOBEACHUS B IPUPO/IE; HHTETPALIUN
€CTECTBEHHO-HAYYHbIX 3HAHUU;



npuobpereHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOIOTIOIB30BAHUH (COOIOIEHUE TTPABIII TOBEJCHHUSI B IPUPO/IE, OXPaHbl BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 370POBBbS ¥ 3J0POBBS
OKpYXKaIOIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHne 0€30MaCHOCTH KU3HENEATEIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOTHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMUCS
WHIUBUyaIbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
nocyeayonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHMBUTyaIbHBIMA UHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA U3y4YE€HHE OMOJOTUHM Ha YTriayOJIeHHOM
YpOBHE cpeaHero obmiero oopazoBanus, coctapisgeT 102 ygaca: B 10 kimacce — 102
yaca (3 4aca B HEJIEJO).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBISIETCS C y4E€TOM CHEeUU(PHUKU €ro Coaep)kKaHdus W HAMpPaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPAaTOPHBIX M MpakThudeckux pabor. Taxxe ydactue
0OyJaromuxcs B BHITIOJHEHUH MPOCKTHBIX U y4EOHO-MCCIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAENACeTCS yUUTEIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Owosnorueil. 3Ha4YeHHWE OWOJOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb W IE€JOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUAOBOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yyenue xuBbIX cucteM. MeTtoasl Ononoruueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHbIX. OTEHKa JOCTOBEPHOCTH MMOTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alMH KABOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buocdepa», «Merombl
W3Y4YECHUS KUBOU IPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosp30oBaHuEe pas3IMYHBIX METOJAOB IIPU
V3YYECHUH )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. HlneiaeH, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTUA METOLOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boga u € poJib Kak paCTBOPUTEIIS, peareHTa, y4acTUE B CTPYKTYPUPOBAHHUHU KIIETKH,
TEIUIOperyisiuuu. MUuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypauus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pyukunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. /[pyaue nykneosuompugocpamol (HTD). Cexkenuponanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJNEKyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptperst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinnn, O©.
Conrep, C. [Ipy3unep.

Huarpammel: «PactipeeneHne XuMHUECKUX 3JIEMEHTOB B HEXKHUBOU TPUPOJIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKynbl BOJb», «BemectBa B coctaBe opranusmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
peaKIUii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa Iia3MaTH4eckol MeMOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatuueckas cetb (JI1C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi) SHAOIIA3MATUUYECKUN PETUKYITYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUIACTUIBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI POTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHwe W JBWKEHUE JKITYTHUKOB U pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIM MaTpuKc. IIpocTpaHCTBEHHOE pacCIONOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTETBHOM, JKUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IJI1a3MoNIM3a W JAEIUIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHue IBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3Ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcucenHbIll U OKCcuceHHbIl pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlpogykTHBHOCTH oTOCHHTE3a. BriusHue pa3nuvHbIX (aKTOPOB HA
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxxenus. I[IpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKUCIEHHE, WK KIETOYHOE AbIXaHue. Poap MUTOXOHIpHUii B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyriecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepes aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenkay», «CtpoeHue hepMeHTa», « XEMOCUHTESY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTtopnas pabora «U3ydeHue (¢GEepMEHTATUBHOTO pacCILEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peajin3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAUICILHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTese Oernka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YenoBeka, »KkMBOTHbIX, pacteruil. CITMJ, COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapuoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsiuuss murornueckoro uukiaa kierku. [Iporpammupyemass KieTtodyHas
ru0esb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GpyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco00EHHOCTH CTPOEHUS U )KU3HEACATEITHHOCTA OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNIOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm kak enuHoe uesnoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PACIIOJIOKEHUS TKAHEW B OPraHax PACTCHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIIHUTEIIMAJIbHALA,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. ODyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellleCTB  pacTeHusAsMu.  [Iutanme  KuUBOTHBIX.  BHyTrpumosoctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [Ipixanue pacteHuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonuTaomuX. Perynsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbel BbiaelieHud. PuiabTpanus, CeKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTts M perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOUHBIX OpraHu3MoB. Takcucsel. PazapakxuMocCTh U peryisiuus y pacCTeHUN.
PocTtoBbie BeliecTBa U UX 3Ha4EHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbie U yCIOBHbBIE PE(IICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: . I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOeHUE
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cuctembly, «CTpoeHHE CTEOIs»,
«CTpoeHue JNHCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucrema», «HIAOKPUHHAS cHCTeEMa», «CTpOeHHE MBIIIIBIY,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OHOKIECTOYHBIX
OpPraHu3MOB, MHKpPOIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU



HACEKOMBIX, WTJIOKOXHUX, XUBBIE K3EMIUTIPhl KOMHATHBIX PAcTEHUH, repdapuu
pacTeHU! pa3HbIX OT/AEJOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  0Oecrnonoro  pa3MHOXKEHHS: [OYKOBaHUE,  CHOPYJISLIMS,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes3 y JKUBOTHBIX. [10JI0BBIE JKETe3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OILIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbl  apoOreHwus.
Jemepmunupoeannoe u HedepmMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpHUOHANBHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusiHue Ha 5SMOpPHOHANIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButne ¢ MetamMopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [leprnosl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpa3oBaHue crop B mpolecce Meiosa. ['ameTorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MOB. J[BoiHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabmuupbr u cxembl: «BereratuBHoe pazMHOxkeHHUE», «Tumbl Oecroyioro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3zmHOxeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Manickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsIBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6ots H. K. Konsiiosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JleMmoHcTpanuu



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

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/[po3oduna kKak OOBEKT TI'E€HETUYECKUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pACIICIUIEHUS NPHU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

Ananuzupytoniee ckpemuBanue. [[poMeKyTOUHbINH XapakTep HacleI0BaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJieJJOBaHUs TPU3HAKOB. [[uToNornyeckrie OCHOBBI JUTMOPUIHOTO CKPEIIBaAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosa. XpoMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA MOJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucremMa. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaemns», « Tpetuii 3akoH
MeHnnens», «AHanuM3upyoollee CKpelmuBaHue», «HemomHoe QOMUHHUPOBaHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun npozodwib», «Kapuotunm mnTUILBDY,
«MHOXECTBEHHBIN allJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JIA



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPHU3HAKOB, CBETOBOM MHKPOCKOII,
MuKpornpenapar: «Jlpozodumnay.

IIpakTuyeckas padora «lI3ydyeHne pe3yabTaTOB MOHOTMOPUIHOTIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas U3MEHUMBOCTh. Pomnb cpensl B (OpMUPOBAHUU
MoauduKaMoHHOW M3MeH4YnBocTH. HopMa peakumu mpusHaka. BapuanmoHHBINH
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUNIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTH. Mei03 M TMOJIOBOM TMpOIECC — OCHOBA
KOMOMHATHBHON U3MEHUYMBOCTHU. POJIb KOMOMHATUBHOM U3MEHUNBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJHOrO BU/IA.

MyTanuoHHass W3MEHYMBOCTb. BHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HHAYUMPOBAHHBIE MyTalMU. SnepHble W
nuToIuIasMaTuueckue Myranuu. CoMaTudyeckre W IMojoBble MyTanuu. lIpudnHbL
BO3HUKHOBEHUs MyTanui. MyrareHsl M HMX BIHWSHUE Ha OPIraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pPSIOB B
HaciencTBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl u3mMeHunBocTH», «MoaudukanuoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeIoBeKay, « Buasl MyTammii.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadguu) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MoaU(UKAIIMOHHOW W3MEHYMBOCTU. llocTpoeHne BapHallMOHHOTO psiia U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myrtanuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4yesioBeKka

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUCHUH T€HETUYECKUX
3a001eBaHUN 4YenoBeka. MeauKOo-TeHETHYECKOe KOHCYJIbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnyeckue 3a00JI€BaHUsI YETTOBEKaY.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JomecTuKanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNM COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OILEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanyanMOHHBIN U XUMUYECKAW MYTAareHe3 Kak UCTOYHUK MYTalUui y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoacTBEeHHOE — CKpemmBaHue, wid  MHOpuauHr.  HeponcTBeHHOE
CKpelIMBaHue, Wid ayTOpuAuHT. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmsyomux U co30aHus HOB8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. Bopnoyr, /I. K. bexnses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHrne copTOB KyIbTYpHBIX PACTEHUN U TOPOL
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWUCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEepUCTHKA. TpaguumronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOjeNe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
TexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3anus W COMATHYCCKUM
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJlCKUMH pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumein. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METO/ TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHuUs, KyITbmusupo8aHus U MUKPOKIOHATILHO20 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOW ¥ TEHHOW MHXKEHEPUN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VCIONb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COUETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OMONMpPUHTHHTA U cKaddonauHTa
JUIS PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHXEHEpUs».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llomydeHre MOTOYHOKUCIBIX IPOTYKTOBY.

IKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTENIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OHOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE pEANM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIIEHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/ad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLLIEHHE K MIPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJAUTEISM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINYHOCTH;

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

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3nyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUSI K COOCTBEHHOMY (pr3nyeckoMy U
MICUXUYECKOMY 370pPOBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HaIpaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSATEILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HMU;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJIEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMUSI
W yMEHUS TPU  PEHICHHH TMpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJNIOICHUE  MpaBW  TOBEICHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKON JESITEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/aHUM IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUSA MEAMIIMHBI, CO3/aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommxcs, GopMupyemon
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIIOYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAYYHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYaROIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PHKYy METOIOB TO3HAHUSA,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JehCTBUA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEILHON M COIIMATBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICITEIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOTHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OPMYJIMPOBATH W aKTyaIM3UPOBaTh  MpoOJeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX TOHATHH (BBIACIATh UX XapaKTCPHBIC MPHU3HAKH, YCTaHABIMBATH
CBSI3H C APYTUMU TOHSATHSIMH);

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIYYCHHBIE B XOJE PELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX IIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HUCHOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHUS MPHU PEIICHUN YIeOHOH 3a/1a4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrpenenatb pojid ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pPe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUSA [UIsl BBISIBICHUA MpoOJIeM U UX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBIABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh 0CO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th  HABBIKAMHM  TIO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBUM U MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:
IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE MIPABO U IPABO JAPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHmst  oOydaroruxcst  Owoyornu. OHH — BKIIIOYAFOT:
cneruuyecKkue it OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUHIeHMH TOpoOJIeM  palMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
MMOTOMKOB TE€PBOr0 IMOKOJEHHUS, PAaCHICIUICHUsI, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3meHunBoctu H. Y. BaBuiioa), mpuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUe,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOMIAaMHU KIETKH M HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
JTamaMu SMOPUOHATBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYCHHBIE  Pe3ylbTaThl HA  YUYEHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTy GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHu3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpOoAODKeHHEe OMOJIOTMYECKOro 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
KJacce NOJIKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloOUMX ONOJIOTMYECKUX
TEPMHHOB W TOHATUN (BHI, 3KocucTeMa, Omocdepa), OHMOIOTHYECKUE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIubOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIOMATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMS,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBaTh B3aUMOCBSA3M MEXAY MPOIECCAaMH HBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasus BHUAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI U YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJTyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpYs Ielb HCCICIOBaHMS, AaHATU3UPOBATH IOIYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TOPEIACTaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHMYECKHX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUIIOTE3bI M TEOPHH O TMPOUCXOKICHUH KU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JESATEIIbHOCTH B 001acTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BaHUS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  MNpodeccuu U MPOJOJIKEHUE
OMOJIOTMUYECKOro 00pa30BaHusl B OpraHU3aLUAX CPEIHEr0o MpOo(ecCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbusie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1 0 0
2 JKuBble crucTeMbl M UX H3Y4YECHUE 0 0
3 buosnorus xinerku 0 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 0
) Crpoenrnie u GyHKINHU KICTKU 8 0
5 OOMeH BelecTB U NPeBpalleHne YHEPTUHU B 9 0 1
KJIETKE
5 HacneHCTBeH}fas{ uHpopMalus u 9 0 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 0 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 0 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
1 I'enetnka — HayKka 0 HaCJIEICTBEHHOCTH U 5 0 0.5
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0
14 ['eneTrka yemoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0
16 buotexHonorus u cuHTeTHYECKas OMOIOTUs 4 0 0.5
17 PesepBHOE Bpems 1 0 0
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HOYPOYHOE IINTAHUPOBAHHUE

0EJIKOB

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoabubie IIpakTuyeckue Aara unpporsIe
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI pecypenr
1 buonorus kak KOMIUIEKCHasI HayKa U Kak 1 0 0
9acTh COBPEMEHHOTO O0IIEeCTBa
JKuBble cucTeMbI M X CBOMCTBA 0 0
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 0 0
4 HcTopust OTKPBITHS U U3YYEHUS KIIETKH. 1 0 0
Krnerounas Teopust
MeTo1bl MOJNIEKYISIPHON U KIIETOYHOH
ouonorun. [Ipaktuueckas padbora
5 «M3yueHne METOIOB KIETOYHOMN 1 0 05
Ouosioruu (xpomarorpadus, '
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruposanue, [1LP)»
6 XHUMUYECKUH COCTaB KIETKH 1 0 0
7 MuHepanbHble BEIECTBA KIETKH, UX 1 0 0
Ouosoruyeckas poib
Oprannyeckue BEIECTBA KIETKU —
3 6enxu. JlabopaTopHas pabora 1 0 05
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO '
KaueCTBEHHBIX pPEaKIIUii»
9 CoiicTBa, KnaccupuKays u QyHKIUNA 1 0 0




10

OpFaHI/I‘-I€CKI/Ie B€IICCTBA KIICTKHU —
YIJI€BOAbL

11

12

13

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —
JIMITNU I bI

Hyxkneunossie kucnorsl. JJHK u PHK.
JlaboparopHas padorta «/ccnenoBanue
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuun ATD. Ipyrue
nykineosuarpudocharsr (HTD)

0.5

14

CexBenupoBanue JIHK. Meroabt
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMUKH

15
16

MeTob1 CTPYKTYpHOM OHONIOTHH

Tunel KJIETOK. HpOKapI/IOTI/I‘-IeCKaSI KJICTKa

17

18

19

CrtpoeHue 3yKapuOTHIECKON KIIETKH.
[IpakTuueckas padbora «M13yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

[ToBepXHOCTHBIN anmapar KJIETKU
OnHoMeMOpaHHBIE OPTaHOUIBI KIICTKH.
[IpakTuyeckas padora «M3yueHue

ABUKCHUS HUTOIIa3MbI B paCTUTCIIbHBIX
KIJIETKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIpUH, TUIacTU b, JJabopaTopHast
pabota «VccnenoBaHue mia3Moin3a u
JIETIIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

0.5

21

HememOpanHbie opraHou/IbI KJIETKU




22

Crpoenue u GyHKIUH sIpa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KJICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHne CTpOCHUS KIETOK Pa3IMYHbIX
OpPraHU3MOBY

AccuMuisnvs 1 JUCCUMMIIALUS — JBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemiectB. Jlaboparopuas pabora
«M3ydyeHne KaTaIuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WIH
Kartajasbl)»

0.5

25

depMeHTATHUBHBIN XapaKTep PeaKiuii
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas
pabota «3y4yenue hpepMeHTaTUBHOTO 1
paciierieHust MePOKCHIa BO0PO/Ia B
PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX»

0.5

26
27

benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

dortocuHTE3
XemocunTes. JlabopaTopHas pabora

«CpaBHeHuUe mpoleccoB poTocuHTE3a U 1
XEMOCHHTE32»

0.5

30

AnHaspoOHBIE OpraHu3Mbl. Buisr
Opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE TPOILIECCOB OPOXKEHUS U
TBIXaHHSD»

31

AspoOHBIE OpraHU3MbI. DTaIlbl
SHEPTEeTUYECKOr0 OOMEeHa




DHeprust MEMOPaHHOTO IPATUCHTA

32 npotoHoB. CuHTe3 ATD: paboTa 0
npoToHHON AT®-cuHTa3bI

33 Peakium MaTpuyHOTrO CHHTE3a 0

34 Tpanckpuniys — MaTpUYHbIA CUHTE3 0
PHK

35 Tpancsiiust u e€ 3Tarbl 0

36 KoaupoBanue amunokucnor. Ponb 0
pubocom B OmocuHTE3e Oenka

37 Opranu3zaiys reHoma y IpokapuoT u 0
3yKapuoT

38 MornexyssipHbIe MEXaHU3MBbI SKCTIPECCUU 0
TCHOB Y 2YKapHOT
Bupycbl — BHeKJIeTOUHbBIE (POPMBI KUZHU

39 u oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «CoziaHue MoJesy BUpyca»

40 BupycHrbie 3a0601eBaHMs YeI0OBEKa, 0
KUBOTHBIX, PACTEHUN

41 Hanorexnonoruu B 6u0ja0ruu u 0
MEIUIIHHE

42 JKu3HEHHBIN UK KJIETKU 0

43 Matpuunslii cunte3 JJHK 0
Xpomocomsl. JITaboparopHast pabota

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOITpernaparax»

45 Jlenenve KIeTKH — MUTO3 0

46 Tunel knetok. KapruokuHes U IUTOKUHES. 05

JlabopaTtopHas pabora «Habmronenue




MHUTO3a B KJIETKaX KOHYMKA KOPEIlKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisanus :KM3HEHHOTO LIUKJIA KJIETOK 0

48 Opranu3M Kak eHOE 11e10€ 0

49 Txanu pacrenuii. JlJaboparopuas pabota 05
«M3ydyeHne TKaHEH PaCTCHUI» '
TkaHu )KMBOTHBIX U Y€IOBEKA.

50 Jlaboparopnas pabota «/3yueHue Tkanen 0.5
KUBOTHBIX)»
Opraunbl. CucTeMbl OpraHoB.

51 Jlaboparopnas pabota «3yuenue 0.5
OpraHoB I[BETKOBOT'O PaCTEHUS

52 Omnopa Tena opraHu3MoB 0

53 JIBr>KeHHE OpraHu3MOB 0

o4 [Intanue oprann3zMoB 0

55 ITuTaHne NO3BOHOYHBIX )KUBOTHBIX. 0
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB 0

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX H 0
9eoBeKa

58 TpaHcnopT BemecTB y OpraHu3MoB 0

59 KpoBeHocHas crucreMa Mo3BOHOYHBIX 0
KUBOTHBIX U YEIOBEKa

60 Brinenenue y opranu3zmMoB 0

61 3amura y OpraHu3MoB 0

62 NMmyHHas cuctema yeinoBeka 0




PazgpakuMocTs U peryisuus y

63 0
OpraHW3MOB

64 ['ymopanbHast peryasius 1 SHI0KpUHHAs 0
crcTeMa KUBOTHBIX M YeJIOBEeKa

65 DopMBI pa3MHOKEHHSI OPTaHU3MOB 0

66 [TooBOE pa3MHOKEHNE 0

67 Meiio3 0
I'ameTorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas padora 05
«M3yyeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIIpENapaTax»

69 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB 0
— OHTOTEHE3

70 3akJazika OpraHoB M TKaHeH U3 0
3apOJIBIIIEBHIX JINCTKOB
Poct u pa3BuTHE JKUBOTHBIX.

7 JlaGopatopHnas pabota «BelsiBieHue 05
MIPU3HAKOB CXOJICTBA 3apO/IbILIeH
MIO3BOHOYHBIX KUBOTHBIX»
PasMHOkeHME U pa3BUTHE PACTEHMIA.

79 JlaGopatopnas pabora «CtpoeHue 0.5
OpPraHOB Pa3MHOXEHHUS BBICIINX
pacTeHui)

73 HcTopus CTaHOBJICHUS B Pa3BUTHS 0
TCHETHKH KaK HAyKH

74 OCHOBHbBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopatopHas pabora




«/lpo3oduina kak 0OBEKT reHETUYECKIX
HUCCIIEIOBAHUI )

3aKOHOMEPHOCTU HACEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas padbora

75 " 1 0 0.5
N3yuenue pe3ynbratoB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo30¢uib"
76 HuTosornyeckrue 0CHOBBI 1 0 0
MOHOTHOPHUIHOTO CKpPEIINBAHUS
77 AHanuzupyroniee CKperuBaHue. 1 0 0
Henonnoe nomunupoBaHue
JlurubGpuiHoe CKperBaHue.
78 [IpakTuyeckas padora «M3yueHue 1 0 05
pe3yabTaTOB JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUIBI»
79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1 0 0
CKpEIIUBaHUS
80 CrerieHHOE HaclleJIOBaHUE TTPU3HAKOB 1 0 0
81 XpOMOCOMHAsl TEOPUSI HACJIEICTBEHHOCTU 1 0 0
82 I'eneruka mona 1 0 0
83 I'enoTun kak meIoCcTHas CUCTEMA 1 0 0
84 FeHeTI/I'-IfCKI/Iﬁ KOHTPOJIb Pa3BUTHUSL 1 0 0
pacTeHuil, )KUBOTHBIX U YEIOBEKa
85 N3MeHuUnBOCTH NpU3HAKOB. Buibl 1 0 0
M3MEHYHUBOCTH
86 MoundukaoHHas U3MEHYNBOCTD 1 0 0




87

88

BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlaboparopHas padora
«HMccnenoBanne 3akOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPUALIMOHHON KPUBON»

I'enoTunuyeckas U3MEHYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYHNBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTnueckas padora «Myrtauuu y
Ipo30¢G bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAIl[MOHHOTO
npoiiecca. JNUTeHETHKA U STTUTCHOMHKA
I'enetnka yenoseka. [IpakTuyeckas
pabota «CocTaBlieHHE U aHAJIU3
POIOCIOBHON»

MeTtoasl METUIIMHCKON T€HETUKH

0.5

93

94

95

3HayeHne MEIUIIMHCKON T€EHETUKH B
MPEIOTBPALICHUH U JICUEHU U
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

OCHOBHBIE MOHATHUS CEJEKIUH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIbTYPHBIX PACTECHHUH U TIOPOJT
JOMAITHUX KUBOTHBIX)»

MeTob! ceneKIIMOHHOM paboThI.
JlaGopatopnas pabora «3yuenue
METOJOB CEJIEKL[UU PACTCHUI»

0.5

0.5




JIOCTHIKEHMSI CENIEKIIUU PACTCHUN U

96 KUBOTHBIX. [IpakTnueckas pabora 1 0
«IIpuBHUBKa pacTeHU»

97 Coxpanenue, n3yueHHe 1 UCIOJIb30BaHUE 1 0
TCHETUUYECKUX PECypCOB
buoTtexHonorus kak Hayka U OTpaciib

98 npou3BojicTBa. [IpakTueckas pabora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOIOTUIY

99 OcHOBHbIE HAMPaBJICHHS] CHHTETUYECKOU 1 0
Oouonoruu

100 XpoMOcOMHasi M TeHHAsE HH)KEHEPUs 0

101 Menunuackue OMOTEXHOJIOTUU 0

102 PesepsHnbiii ypok. [IoBropenue, ) 1 0
000011IeHHEe, CHCTEMATH3allMs 3HAHUH
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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