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INOACHUTEJIBHASA 3AIINCKA

Mporpamma no yye6HoMmy npeameTy "buonorus” (ganee - 6Monorns) Ha ypoBHe cpefHero
o6Lero obpasoBaHmMs paspaboTaHa Ha ocHoBe PeflepasibHOro 3akoHa 0T 29.12.2012 Ne 273-®3
«O6 o06pa3oBaHuM B Poccuiickoli ®epepauyumn», ®rOC COO, KoHuenuun npenofgaBaHus
yyebHOro npegmerta «broNOrusa» N OCHOBHbIX MOMIOXEHWUI (hefepasibHON paboyein Nporpammbl
BOCNUTaHWUA.

YuebHbIin npegmeT «buonorusa» yrny6neHHoro ypoBHa u3ydeHus (10 knacc) sBnsieTcs
OAHVM 13 KOMIMOHEHTOB MPeaMeTHOW 061acTu «ECTeCTBEHHO-Hay4Hble MpeAMeTbl». CornacHo
nonoxennsm ®roC COO npodunbHble y4ebHble MPeaMeTbl, U3yvaemble Ha Yray61eHHOM
YPOBHe, ABMAKTCA CrOCO60M AuddepeHUMaUmMm 00y4yeHUs Ha YPOBHe CpeaHero o6Luero
06pa3oBaHMsi U NpuU3BaHbl 06eCNeYnTb MPEEMCTBEHHOCTb MEXAY OCHOBHbIM OOLLMM, CpefHUM
06LLMM, CpefHUM NPOMECCUOHA/IBHBIM U BbICLLIMM 06pa3oBaHneM. B TO e Bpems KakAblid 13
3TUX YYeOHbIX MNPeAMETOB [O/MKEH OblTb OPUEHTUPOBAH Ha MPUOPUTETHOE peLleHme
06pa3oBare/ibHbIX, BOCMUTATE/IbHbLIX W Pa3BMBAIOLMX 33aady, CBA3aHHbIX C MPOoopueHTaLmel
obyyvaromxca 1M CTUMYNMPOBaHWEM WHTEpeca K KOHKPETHOM 06/1acTM Hay4yHOro 3HaHus,
CBAI3aHHOrO0 C 6uonorven, MeauLUHON, 3KOMOTUer, MCUXONOrMeRn, CropTOM WAN BOEHHbLIM
[enom.

MporpaMma no y4yebHoMy npeaMeTy "buonorus” gaeT npeacTasBieHne O Len U 3agadax
N3y4eHns yyebHOro npegmerta «brnonorus» Ha yrny61eHHOM YpoBHe, onpefensieT 06s3aTe/lbHoe
(MHBapraHTHOE) NpeAaMEeTHOE COAepXKaHWe, ero CTPYKTYpMpOBaHWe MO pasgenam K Temawm,
pacrpefeneHue no Kiaccam, peKoMeHAyeT rnocneoBaTe/lbHOCTb U3YYeHUs y4ebHOro matepuana
C YYETOM MEXMNPEeAMETHbIX W BHYTPUMPELAMETHbIX CBA3eW, NOMMKU Y4eGHOro npoLecca,
BO3paCTHbIX 0CO6eHHOCTe obyyvatowmxcs. B nporpamme no 6monorMm peasnioBaH MpUHLAN
MPEeMCTBEHHOCTM C M3y4YeHMeM OWOMIOrMY Ha YPOBHe OCHOBHOrO 006Llero o6pasoBaHus,
Gnarogapa  4eMy MPOCMaTPMBAETCH  HaMpaB/IEHHOCTb  Ha  MOC/eAytloLee  pasBuTUe
OMONOrNYECKMX 3HAHWIA, OPWEHTUPOBAHHBLIX Ha (HOPMUPOBaHME ECTECTBEHHO-HAY4YHOro
MVPOBO33PEHNS, 3KOIOMMYECKOr0 MbILLEHNS, NPeACTaBNeHWin 0 340POBOM 00pase >XM3HU, Ha
BOCMUTaHME OEpPeXXHOro OTHOLLUEHUS K OKpYXKatoLlel npupoaHol cpege. B nporpamme no
Ovonornm TaKxXe MokasaHbl BO3MOXHOCTU Yy4yebHOro npeameta «buonorus» B peanvsayumu
Tpe6oaHuit ®FOC COO K nnaHWpyembIM SIMYHOCTHbLIM, MeTanpegMeTHbIM W MPeAMETHbLIM
pesynbTtataM O06y4YeHuss M B (POPMMPOBAHWUM OCHOBHBLIX BWAOB Y4eOHO-NO3HaBATEbHOW
[eATeNbHOCTN 06YyYatoLWMXCA MO OCBOEHWMIO COAepXXaHus OMONOrMyeckoro 06pa3oBaHUA Ha
YPOBHE CcpefHero obLero o6pazoBaHus.

Y4ebHbIli NpegmeT «bronorus» Ha YpoBHe cpefHero obuiero o6pasoBaHWUs 3aBepLuaeT
6ronornyeckoe o6pasoBaHue B LLKOME Y OPUEHTUPOBAH Ha pacLUMpeHne 1 YrnybneHne 3HaHui
obyyvaroLMxca 0 HKMBOM MPUPOAE, OCHOBaX MOMEKYNSIPHOM W KAETOYHOW  6ronoruu,
3MOPUONOrN 1 BUONOTUN Pa3BUTUS, TEHETUKW, CENeKuumn, 61OTEXHONOMNM, 3BOMOLUOHHOMO
YUYEHUS 1 3KONOT UK.

N3yyeHne yye6HOro npeameta «brMonorus» Ha yrny61eHHOM YPOBHE OPUEHTMPOBAHO Ha
MOArOTOBKY 06YYalOLIMXC K MOCNedytoLeMy MonyyYeHUo 610N0rMyeckoro 06pasoBaHus B
BY3aX W OpraHM3aLusax CpefHero npogeccroHanbHOro o6pasoBaHus. OCHOBY €ro CofiepXKaHus
COCTaBNSIET CUCTEMA GMONMOTMYECKMX 3HAHWUIA, MOMYYEHHbIX MPU W3YUYeHUM O0BYdatoLMMMCS
COOTBETCTBYIOLLMX CUCTEMATMYECKUX Pa3feNioB GMOMOMM Ha YPOBHE OCHOBHOrO OO6LLEro
o6pas3oBaHus, B 10Knacce 3TV 3HaHWUS MOMyYatoT pasBuTMe. Tak, pacluMpeHbl U Yray6GreHsi



6MONOTNYECKME 3HAHWS O PACTEHMSIX, XXMBOTHbIX, rpubax, GakTepusx, OpraHM3Me YenoBeka,
06LMX 3aKOHOMEPHOCTAX YKWM3HW, [OMOMHUTENbHO BK/OYEHbI OGMONOTMYECKNE CBEAEHNS
MPUKNAAHOIO 1 MOMCKOBOrO XapakTepa, KOTOPble MOXHO WCMO/Mb30BaTh KaK OPWUEHTUPbI ANs
nocneaytoLLero Boibopa npogeccun. BoaMoXKHa TakKe MHTErpaums 61onornyecknx 3HaHuii c
COOTBETCTBYIOLLMMU 3HAHWSIMM, MOMYHEHHBIMI 0BYYaOLLMMUCA NPU U3YUEHUN DUSVKUA, XUMIMK,
reorpagmm n MaTemaTuKu.

CTpyKTypa nporpammbl Mo y4debHOMY npeameTy "Buonorua™ oTpaxaeT CUCTEMHO-
YPOBHEBbLIN Y 3BOMOLMOHHBIA NOAX0Abl K U3y4YeHWU0 6uonornn. CornacHo UM, M3y4varoTcs
CBOICTBA N 3aKOHOMEPHOCTU, XapaKTepHble A5 XXMBbIX CUCTEM PasHOro YPOBHSA OpraHu3aumu,
9BONIOLMN  OpPraHN4Yeckoro mupa Ha 3emse, COXpaHeHUs OMOorMYecKoro pasHoobpasns
nnaHetbl. Tak, B 10 knacce u3y4yatoTCA OCHOBbI MONEKYNISPHOM W KNEeTOYHOW 6uonorum,
3aM6pMoNOrnM 1 GUONOrMK PasBUTUS, FTEHETUKU N CeNneKkumum, BUOTEXHOMOMMU U CUHTETUYECKOW
6vonornn, akTyasm3mMpyroTcs 3HaHUA obydalolmxca no 60TaHWKe, 300/10TMM, aHaTOMUU,
(humsnonormm yenoseka. YuebHbIi npeameT «Buonorus» npu3BaH 06ecneynTb OCBOEHME
06yyaroLWmMMmnca 61ONOrNYeCKNX TEOPUIA N 3aKOHOB, MAENA, NPUHLMUMOB M NPaBw, Nexawmnx B
OCHOBE COBPEMEHHON  eCTEeCTBEHHO-HayYHON KapTUHbl MUpa, 3HaHWA O CTPOEHMMU,
MHOroobpasvn 1 0COBEHHOCTAX KNeTKW, opraHu3ma, nonynsuuun, 6uoueHo3a, 3KOCUCTEeMbI, O
BblAAOLLMXCA HAYUYHbIX LOCTUXKEHMSAX, COBPEMEHHbIX UCCMEA0BAHNAX B B1OMN0MMW, NPUKNALHbIX
acrektax 6MO0M0rMyYecKnX 3HaHWn. ONa pasBuTUA 1 NOALEPXaHUA MHTepeca 00yvaroLmxca K
6vonornm Hapsgy co 3HauuTeNbHbIM OOBLEMOM TEOPETUYECKOro martepuana B COAepXXaHuu
nporpaMmMbl no 6uonorMn nNpesycMOTPEHO 3HAKOMCTBO C MCTOPWEN CTaHOBNEHUS U Pa3BUTUSA
TOW MM MHOI 06/1aCTW BUONMOTNN, BKNALOM OTEYECTBEHHbIX U 3apyOeXHbIX YYEHbIX B peLleHmne
BaXKHENLLMX BUOMTOMMYECKUX M 3KOMIOTMYECKUX MPO6Iem.

Llenb n3yyeHms yyebHoro npegmeta «bnmonorus» Ha yrny6/1eHHOM YpoBHe — OB/afeHue
06yYyaroLWMMMCA 3HAHUAMU O CTPYKTYPHO-(YHKLMOHAMBbHON OpraHM3auuMm >KMBLIX CUCTEM
pasHOro paHra u NprobpeTeHne YMEHWIA NCNOMb30BaTb 3TV 3HaHUS B JOPMMPOBaHMI UHTepeca
K orpegeneHHoM o6nact NpoeccuoHasIbHOM [eATeNlbHOCTW, CBA3AHHON C Guonorven, nnn K
BblGOPY Y4e6HOro 3aBefieHns Ans NPOAO/HKEHNS B1ONOrMYecKoro 06pasoBaHus.

[OCTVXKEHWE LieNN U3yUYeHns yuebHOro npeameta «5MONOrus» Ha yrny6néHHOM ypoBHe
06ecneynBaeTCs PeLLleHeM CneayroLImMx 3aaay:

OCBOEHME  00y4YaloLMMMUCA  CUCTEMbl  BMONOTMYECKMX  3HAHWIA: 06  OCHOBHbIX
OMONOrNYECKMX TeopusX, KOHUENUMSAX, rmrnoTesax, 3akoHaX, 3aKOHOMEPHOCTAX W MpaBuax,
COCTaBMISIOLWMX  COBPEMEHHYHD  €CTECTBEHHO-HAyYHYH) KapTUHY Mupa;, O CTPOEHUM,
MHOroo6pasnv 1 0CO6EHHOCTAX GMONOrMYecKNX cUCTeM (KeTKa, OpraHu3M, nonynsauus, Bug,
buoreoueHo3, 6uoctepa); O BbIAAKOWMXCA OTKPbITUAX WM COBPEMEHHbLIX WCCMEefOBaHUAX B
oronoruu;

O3HaKOM/eHVMEe  0by4yallmMxcd € MeToAaMu  MO3HaHWA  XXMBOW  NPUPOAbI:
nccnesoBaTe/IbCKMMU MeToAamMu 61OOrMyYecKUX Hayk (MOMEKYNSAPHOW U KNEeTOYHOM G1onoruu,
3M6puonornm 1 BUoNorMn PasBUTUSA, FTEHETUKN N Cenekummn, BUOTEXHONOTUN N CUHTETUYECKOM
ovonornn,  MaseoOHTONONMK,  3KOMOTMKU);  MeTofamMu  CaMOCTOATENIbHOro  MpOBefeHUs
fuonornyeckmx wuccnefosaHWin B nabopatopum M B npupode (HabnwogeHve, U3MepeHMe,
9KCMEPVMEHT, MOZE/NIMPOBaHMe);

oBnageHne 06yqarom,vnv||/|c;1 YMEHUAMMN. CaMOCTOATE/IbHO HaxXOoAuUTb, aHa/IN3NPOBaTb W
MCMnoJib30BaTb 6VIOI'IOFI/I‘-I€CKy}O IAHCbOpMaLI,I/IIO; Mo/b30BaTbCS GONOrMYECKON TGpMI/IHOI'IOFIAGVI n
CUMBOJNKO; yCTaHaB/MBaTb  CBA3b  MEXAY  Pa3BUTUEM ovonorum  n coumnasnibHO-
9KOHOMUYECKMN W 3KOOTMYECKNMA I'IpO6I'I€MaMVI yenoseyvecTtsa, ouUeHMBaTb [MMOCAEACTBUA



CBOENM [eTeNlbHOCTM MO OTHOLLEHUHD K OKpPYXKatolleil NPUPOAHOI cpefe, COOBCTBEHHOMY
300POBbI0 U 3[0POBLI0  OKPYXAaOLWMX N0Aein; 060CHOBbIBATb W CO6GMOAATL  Mepbl
NPOUNAKTUKN NH(EKLMOHHBIX 3a60/1eBaHWI, NpaBuia NoBeAeHNs B NpMpoLe U obecneyveHns
6e30MacHOCTV COBCTBEHHON >KM3HEAEATENIbHOCTU B Ype3BblYaiHbIX CUTYaLMsX NPUPOAHONO W
TEXHOrEHHOr0 XapakTepa, XapakTepu3oBaTb COBPEMEHHble Hay4Hble OTKPbITUA B 061acTu
oronorum;

PasBKTME Y 06YYAOLMXCS VHTENNEKTYalbHbIX 1 TBOPYECKMX CMOCOGHOCTE B MpoLecce
3HaKOMCTBA C BbIJAIOLMMUCS OTKPbITUSIMUA U COBPEMEHHBIMW WCCMEA0BaHMAMU B 6UONOTIN,
pellaeMbIMK et Mpo6ieMami, MeTogonorveli 61onorMYeckoro MccnefoBaHus, MpPoBeAeHUs
9KCMEPUMEHTANbHbIX  UCCNEA0BaHWIA, peLleHnst 6GUONMOrMYecknx 3afad, MOAENMPOBaHMS
61OMOrNYecKX 06LEKTOB 1 NPOLIECCOB;

BOCMWTaHME Y 06y4aroLMXCA LEeHHOCTHOrO OTHOLLUEHUS K XKMBOW MpUpoAe B LEOM U K
OTAeNbHbIM €& 00bekTaM W ABNEHUAM; (OPMUPOBaHME 3KOMOMMYECKOW, TeHETUYECKOA
rPaMOTHOCTW, 06LWel KynbTypbl MOBEAEHUS B MPUPOAE; WHTErpauum ecTeCTBEHHO-Hay4HbIX
3HaHWIA;

nprobpeTeHrie 00yYarOLLMMMNCA KOMNETEHTHOCTU B paLOHa/IbHOM NPUPOAONO0/b30BaHNN
(cobnofeHne npasus MOBELEHWA B TMPUPOLE, OXpaHbl BWAOB, 3KOCUCTEM, 6GUOCHEpHI),
COXpaHeHU COBCTBEHHOrO 3[0POBbS U 3[0POBbA OKPYXAKOLMX Mofeit (cobnopeHns mep
npouNakTK  3aboneBaHnii,  obecneyveHve  6e30MaCHOCTU  XKWU3HEAEATENbHOCTM B
4pe3BblYaHbIX CUTYaLMAX MPUPOLAHONO Y TEXHOreHHOr0 XapakTepa) Ha OCHOBE MCMO/b30BaHNS
OMONOrNYECKMX 3HAHWI 1 YMEHWIA B MOBCEAHEBHOM XMN3HU;

co3fjaHne YCMOBWIA AN  OCO3HAHHOro Bbl6Opa O0YyYaOWMUMUCSH  WMHAMBUAYaIbHOW
obpa3oBaTe/lbHOM  TPaekTopun, Cnoco6CTBYHOLWE nocnefyowemy  npogeccmoHaibHOMY
CaMOoOnpeseneHnto, B COOTBETCTBUM C WHAMBUAYAbHBIMUA WHTEpPecamyu M MNOTPeOHOCTAMU
pernoHa.

OO6Lyee YMCNO YacoB, OTBEAEHHbIX Ha W3y4veHWe OMONOrUKM Ha Yrayb6reHHOM YPOBHE
cpegHero obulero obpasosaHus, coctaensfeT 204 vaca: B 10 knacce — 102 vaca (3 vaca B
Heaento).

OT60p OpraHU3auyMoHHbLIX  (HOpM, METOAOB W CPeAcTB  0by4veHus  Guonorum
OCYLLECTB/SAETCSA C YY4ETOM CMeunuKN ero CoAepXKaHus 1 HampaBNeHHOCTU Ha MPOLO/MKEHMe
61oN0rMyeckoro 06pasoBaHNs B OpraHM3auusax cpefHero npoecCUOHaIbHOrO U BbICLLErO
06pa3oBaHus.

O6#s3aTe/IbHbIM YC/IOBMEM NPU 0BYYeHUU 6UONOrMKM Ha Yrny6neHHOM YPOBHE SIB/SETCS
npoBefeHVe NabopaToOpHbIX W NPaKTUYEeCKUX paboT. Takke ydacTme o6yvarowmxcd B
BbIMOMIHEHUM  MPOEKTHbIX U y4ebHO-UCCnefoBaTeIbCkMX — paboT, TemaTMka KOTOpbIX
OMpeaensieTcs y4yumTeneM Ha OCHOBE WMEIOLIMXCA MaTepuasibHO-TEXHUYECKMX PECYPCOB U
MECTHbIX MPUPOAHBIX YCIOBUA.

COJEPKAHUE OBYYEHUA

10 KJIACC



CogepXaHue  nporpaMMbl,  BbIAENEHHOE kypcusom, He  BXOAUT B MPOBEPKY
rocyfapcTBeHHoOM ntoroson attectauum (MCAA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHasl 61onorns — KoMniaekcHas Hayka. KpaTtkas uctopusi passutus 6uonorum.
Buonornueckne Hayku v u3yvaemble UMK Npobnembl. PyHAaMeHTa/lbHble, MPUKNaAHbIE 1
MOMCKOBbIE HAY4YHbIE NCCMEA0BAHMSA B GUONOTNN.

3HauyeHue 6KonorMM B (POPMMPOBAHUN COBPEMEHHON ECTECTBEHHO-Hay4YHOM KapTWHbI
mupa. [lpodeccumn, cBsA3aHHble C 6uoNOrveid. 3HavyeHWe OUONOTMM B NPaKTUYECKON
[eATeNbHOCTU  YeNloBeKa: MeAMUMHE, CeNbCKOM  XO35IMCTBE, MPOMbILLIIEHHOCTH, OXpaHe

npupoabl.
JdeMmoHcTpanmun

MopTpeTbl: ApucToTens, TeotpacT, K. SinHHel, XK. b. lamapk, Y. [apsuH, Y. apseil,
. MeHgens, B. W.BepHaackuid, W. T1.TMasnos, WN. W. MeuHnukoB, H. . Basunos, H.
B. TumodheeB-PecoBckuit, K. YOTcoH, @. Kpuk, . K. benses.

Tabnuupbl 1 cxembl: «CBA3b GUONOTUM C APYTMMM HayKaMu», «CucTema 61onornyeckunx
HayK».

Tema 2. ’KuBble cucTeMbl 1 X H3YYEeHHUE

YKUBble CUCTEMbI Kak NpeaMeT U3yueHus 61onorum. CBoNCTBa XXMBbIX CUCTEM: eHCTBO
XMMUYECKOTO COCTaBa, [UCKPETHOCTb U LIEMOCTHOCTb, CNOXHOCTb W YNOPS0YEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb,  CamMOOpPraHu3aLus, CaMOBOCMPOM3BEAEHME,  Pa3apPaXUMOCTb,
M3MEHUMBOCTb, POCT 1 PasBUTHE.

YPOBHM OpraHu3auun >KUBLIX CUCTEM: MONEKYNSAPHbLINA, KNETOUHbIA, TKaHEBbIN,
OpraH13MeHHbI, nonynsUMOHHO-BUA0BOM, 9KOCUCTEMHbIA (6roreoLeHOTUYECKNIA),
6uocdepHbIi. Mpouecchl, NPOMCXOAALLME B XMBbIX cucTeMax. OCHOBHble MPU3HAKW XKUBOTO.
YKn3Hb Kak (hopma CyLLecTBOBaHMS MaTepun. Hayku, nsyyatoLyme XnBble CUCTEMbI Ha PasHbIX
YPOBHSAX OpraHm3aumm.

3yyeHne »xuBbIX cucteM. MeToabl 6MONOrMYecKoin Hayku. HabnrogeHve, n3mepeHve,
9KCMEepUMEHT, cucTematusauus, MeTaaHanm3. [lOHATME O 3aBUCUMOM U HE3aBUCUMOM
nepemeHHoi. [naHVWpoBaHWe 3KcrnepuMMeHTa. [locTaHoBKa W nNpoBepka runotes. Hynesas
runoTesa. MoHATVE BbIOOPKM 1 ee [JOCTOBEPHOCTL. Pa3bpoc B 6MOMOrMYECKNX AaHHbIX. OLeHKa
[0CTOBEPHOCTY MOJTYHYEHHbIX Pe3ynbTaToB. [PUUMHBI UCKXKEHWUA Pe3Y/bTaToB 3KCMepUMEHTA.
[MoHATWE CTATUCTUYECKOrO TecTa.



JdemoHcTpauuu

Tabnmubl 1 cxembl: «KOCHOBHblE MPU3HAKM KU3HU», «Buonornyeckme CUCTEMbI»,
«CBOWCTBA XXMBOW MaTepun», «YPOBHN OpraHu3aLum XX1UBo Npupobl», «CTPOeHMe XXNBOTHOW
KNeTKn»,  «TKaHW  XKUBOTHbIX», ~ «CUCTEMbl  OpraHoB  Ye/lOBEYECKOro  OpraHn3ma,
«BbunoreoueHo3», «broctepa», «MeTofbl M3YUYEeHNS XXMBOI NPUPOAbI».

O6opynoBaHve: nabopaTtopHoe  06opyfoBaHWe  ANA  MPOBeAeHWs  HabNofeHWH,
N3MepPEHWNIA, IKCNePYMEHTOB.

Ipakruueckas padora «/ICNOMb30BaHNE Pa3IMYHbIX METOAOB MPU WU3YUEHUN XKMBbIX
CUCTEMD.

Tema 3. BuoJiorus KiIeTku

KneTka — CTPYKTYPHO-(hYHKUMOHabHAsA efUHMLA XMBOr0. CTOPUSA OTKPbITUA KNETKN.
Pabotbl P.Tyka, A.JleBeHryka. KnetouHas Teopus (T. LUBaHH, M. LLneiigeH, P. Bupxos).
OCHOBHbI€e MOI0XEHNA COBPEMEHHO KNETOYHOW TEOPUMN.

MeToAbl MOMIEKYNISIPHOM U KNETOYHOM GMONOrMU:  MUKPOCKOMUS, XpomaTtorpadus,
3N1EKTPO(OPe3, MeTOJ  MeueHblX aToMOB, AUDMEpPeHLManbHOe  LIEHTPURYrMpoBaHme,
KYNbTUBMPOBaHWe KNeTOK. M3yuenue QuxcuposanHvix KIemoK. ONeKTPOHHas
MUKPOCKOMUSA. KongokanvHas mukpockonus. Bumanvnoe (npusicusnennoe) uzyienue Kiemox.

JdeMoHcTpamun

MoptpeTbl: P. I'yk, A. NleBeHryk, T. LLIsaHH, M. LUneigeH, P. Bupxos, K. M. Bap.

Tabnuubl 1 cxembl: «CBETOBOM MUKPOCKOM», «INEKTPOHHbIA MUKPOCKOM», «McTopus
pasBMUTWS METOA0B MUKPOCKOMUM.

O6opyaoBaHve: CBETOBON MMKPOCKOM, MUKponpenapaTbl pacTUTENbHBIX, XUBOTHbLIX W
GaKTepuabHbIX KNETOK.

IMpakTuyeckass padora «/13yyeHne METOLOB K/IETOYHOW Guonoruy (Xpomarorpagus,
aneKTpogopes, AvdhepeHLanbHOe LeHTpUdyrposaHue, MNLP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMUYECKUIt COCTaB KNeTKMU. Makpo-, MUKPO- U YNbTPaMMUKpPO3NeMeHTbI. Boaa 1 eé ponb
KaK pacTBOPWUTENs, peareHTa, y4yacTue B CTPYKTYPUPOBAHWWM KNETKU, Tennoperynsauum.
MuHepa/bHble BELLECTBA KNETKU, UX 610M0rMYecKast posib. Posb KAaTVOHOB U aHNOHOB B KNETKE.

OpraHunyeckue BeLlecTBa KNeTKU. bruonornyeckue nonmmepsl. benkn. AMAHOKUCIOTHBIN
coctaB 6enkoB. CTpPyKTypbl 6enKoBOM MOfeKynbl. [epBuUYHas CTPyKTypa 6enka, nentugHas



cBAi3b. BTOpuYHas, TpeTuyHas, YeTBepTUYHAA CTPYKTYpbl. [eHatypaums. CBoicTBa OE/IKOB.
Knaccnukaumsa 6enkoB. bronornyeckue gyHKUMN 6enKoB. Ilpuornet.

Yrneogpl. MoHocaxapuabl, Avcaxapuipbl, onuMrocaxapuapl v nonucaxapuabl. O6LLWIA
nnaH CTPOEHMSt U (M3MKO-XMMUYECKMEe CBOICTBA YrAeBOAoB. Buonoruyeckve (QyHKLUK
YrNeBO/OB.

Nvunuabl.  TuapogunbHO-rmapogobHble  cBoiicTBa.  Knaccudmkaums — nvMnugos.
Tpurnuuepunabl, ochonmnugpsl, BOCKK, cTeponibl. brionornyeckue @yHkuum nnnugos. O6Lme
CBONCTBa OMONMOrMYECKMX MembpaH — TeKy4yeCTb, CMOCOGHOCTbL K CaMO3amblKaHWIo,
MoNynpPOHNLLAEMOCTb.

HyknenHosble Kucnotbl. IHK n PHK. CTpoeHne HYKNemHoBbIX KUCNOT. HyKneoTuibl.
MpuHUMN KoMnneMmeHTapHocTw. Mpasuno Yapragda. Ctpyktypa OHK — fBoiHas cnvpasis.
MecToHaxoxaeHue 1 buonorunyeckne hyHkumm AHK. Buabl PHK. ®yHkumm PHK B KneTke.

CTtpoeHune monekynbl AT®. Makpoapruyeckue ceasn B monekyne AT®. buonornyeckme
(yHKumn  AT®. BoCCTaHOB/IEHHbIE  MEPEHOCUMKW, WX  (YHKUUW B KNETKe. /pyeue
HYKIeo3uompugocgamul (HT®). CekBeHNpoOBaHue OHK. Memoow 2EHOMUKLU,
mpaHCcKpunmomuKku, nponeomuKu.

CTpyKTypHaa 6uonorusa: 6uoxmMmmyeckne n Grodusnyeckme 1ccnefoBaHns coctasa U
MPOCTPAHCTBEHHOW  CTPYKTYpbl  6MOMONEKYN. Mooderuposanue —cmpykmypol u  yHkyuil
OuomMoneKyn u ux Komniekcos. Komnvromephwiti Ou3aiin U Opeanuyeckutl Cunmes OUOMONEKY U
ux Henpupodezx AHAJl102086.

JdeMoHcTpamun

MopTpeTbl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. ¥YnnkuHc, P. ®paHkiuH, ®. CaHrep,
C. lMpysunHep.

[Avarpammbl: «PacnpefieneHne  XMMUYEeCKUX 37IEMEHTOB B HEXWBO  npupoae»,
«PacnpefieneHne XMMUYECKMX 3/1EMEHTOB B XWBOI Npupoae».

Tabnuupl 1 cxembl: «lepnognyeckas Tabnnua XMMUYECKUX 3M1EMEHTOB», «CTpoeHue
MOJIEKY bl  BOAbl», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MOMeKy/bl 6enkay,
«CTPYKTYpbl 6e/IKOBOW MONEKY/bl», «CTpPOeHNe MONeKyn YrneBoAoB», «CTPOeHUe MOSeKYn
NNNUAoB», «HYKNenHoBbIE KNCNOTbI», «CTpPoeHNe MoneKynbl AT®».

Ob6opyaoBaHve: XMmmnyeckas nocysga n 06opyaosaHue.

JIa6oparopuas pa6ora «O6Hapy>KeHne 6e/1IKOB C MOMOLLbIO KaYECTBEHHbIX PeaKLii».

JlaGopaTopnas padora «/IccnefoBaHNe HYKNENHOBbLIX KUCMOT, BbIAENEHHbIX U3 KNETOK
Pa3NINYHbIX OPraHU3MOB>.

Tema 5. CTpoenune u pyHKIMH KIETKH



Tunbl KNETOK: 3yKapuoTmhyeckas U npokapuoTuyeckas. CTPYKTYPHO-(YHKLIMOHA/bHbIE
06pasoBaHUs KNETKM.

CTpoeHVe MpOKapMOTMYECKO KneTkW. KneTouHas CTeHka OakTepuil 1 apXxeil.
OC0BOEHHOCTM CTPOEHUS reTepoTPOHOM M aBTOTPO(HON MPOKAPUOTUYECKNX KIETOK. MecTo ©
PO/b MPOKAPMOT B 61OLIEHO3aX.

CTpoeHre 1 PYyHKLMOHMPOBaHME 3yKapnoTUYeCKOn KNeTku. Mna3maTnyeckas MemopaHa
(nnasmanemma). CTpyKTypa MnasmMaTMyeckom MembpaHbl. TpaHCMOPT BeLEeCTB  4epes
NNasmMaTUYecKyro MemMbpaHy: MaccuBHbIV (auddysus, obneryeHHas Audgysmns), aKTUBHbIN
(NepBUYHbIA N BTOPUYHBIA aKTWMBHbLIA TpaHCMopT). MonynpoHULaeMocTb MembpaHbl. PaboTa
HaTpUIA-KanneBoro Hacoca. HAOLMTO3: MUHOLMTO3, (haroumMTo3. IK30LMT03. KneTouHas cTeHKa.
CTpyKTypa 1 QPYHKUMW KNETOUYHOWN CTEHKN pacTeHWIA, rpru6oB.

Lntonnasma. Luto3ons. LiuTtockeneT. [BwkeHue uuTonnasmbl. OpraHouibl KNeTKW.
OfHomembpaHHble opraHouabl KIeTKW: aHfonnasmatnyeckas ceto (AMC), annapat onboxu,
NIN30COMbI, UX CTPOEHWE U (PYHKUMK. B3aMMoCBs3b OAHOMEMOpPaHHbIX OPraHOMAOB KETKU.
CTpoeHMe TrpaHynspHoOro petukynyma. Mexanusm wnanpasnenuss 6eakog 6 OIIC. CUHTE3
pacTBOpPUMbIX  6e/IKoB.  CKMHTe3  KNeTouHbIX  MembpaH. [agkuili  (arpaHynsipHbli)
3HAOoNMa3MaTUYeCKnin peTukynyM. CekpeTopHas (hyHKUMS annapata [Fonbmkun. Moougpuxkayus
oenxos 6 annapame I onvooicu. Copmuposxa benkos 6 annapame I onv0xcu. TPAHCNOPT BELLECTB
B KNeTKe. Bakyonu pacTutenibHbIX KNeToK. KneTouHblid cok. Typrop.

[MonyaBTOHOMHbIE OpraHoMAbl KNeTKWU: MUTOXOHAPWUW, nnacTuabl. Ipoucxoocoenue
mumoxouopuui u naacmuo. Cumbuocenes (K.C. Mepesckosckui, JI. Mapaynuc). CTPOeHUE U
(YHKUMM  MUTOXOHAPUIA U nnacTug. [lepBUYHbIE, BTOPWUYHBLIE W CNIOXHbIE MAACTMAbI
(OTOCUMHTE3NPYIOLMX  3YKApUOT.  X/I0POMacTbl, XPOMOMIACTbl, NEAKONNAcTbl  BbICLINX
pacTeHWiA.

HemeM6paHHble opraHouabl KNeTku CTpoeHre U PYHKLMM HEMEMOPaHHbIX OpraHoMAoB
KNeTkn.  Pubocombl. Ilpomesxcymounvie  punamenmor.  MUKPODUNAMEHTbI. AkmuHosble
MUKpogunameHmul. MbILLEYHbIE  KNETKWU. AKmunogvle ~ KOMNOHEHmMbl  HEeMbIUEYHbIX
kemox. MUKPOTPYB6OUKN. KNeToUHbI LeHTP. CTPOEHME U [ABUXKEHUE XXIYTUKOB U PECHUYEK.
MuKpOTPYyOOUKM umToNNasMbl. LIeHTPUONb. benku, accoyuuposarnvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopnvie 6enxu.

Aapo. O60M04Ka A4pa, XPOMATUH, Kapuoniasma, SAPbILKA, UX CTPOEHWE U (YHKLWMN.
AnepHblii 6eNKOBbIA MATPUKC. MMPOCTPaHCTBEHHOE PAcMONOXEHNE XPOMOCOM B UHTEP(hasHOM
aape. Syxpomamun u cemepoxpomamur. BENKN XPOMATUHA — TUCTOHbI. [Junamuka s0epHOl
06010uyKU 8 Mumo3ze. H0epHulil mpancnopm.

KneTouHble  BKMtOYeHWs.  CpaBHWTENbHas — XapakTepucTUKa  KNeTOK  3yKapuoT
(pacTuTeNbHOM, XXMBOTHOW, rPUBHONR).

JdemMoHcTpanuun
MopTpeThbl: K.C. MepexkoBckuid, J1. Maprynuc.
Tabnmupl 1 cxembl: «CTPOEHME 3YKapUOTUYECKON KNeTKu», «CTPOEHUe >XMBOTHOM

KNeTku», «CTPOeHMe pacTUTENbHON KNeTKN», «CTPOEHNEe MUTOXOHAPUWY, «HAapo», «CTpoeHue
MPOKAPNOTUYECKOIN KNETKM».




O6opyaoBaHKe: CBETOBOWA MWKPOCKOI, MuUKponpenapatbl PaCcTUTE/IbHbIX, XWBOTHbIX
KNETOK, MUKpOnpenaparsbl 6aKTepVIaJ'IbeIX KNETOK.

JIaGopaTopnas pa6ora «/I3y4YeHne CTPOEHMS KNETOK Pas/IMYHbIX OpraH1U3MOoB».
IpakTuueckas padora «/13yyeHne CBONCTB KNETOYHOW MeMOpaHbI».

JlaGoparopHasi padora «/IccnefoBaHve NnasMonnsa U AennasMoni3a B PacTUTENbHbIX
KNeTKax».

IpakTuueckas padora «/13yyeHune AB/KEHUS LIMTON/IA3Mbl B PACTUTENbHBIX KNETKaX».

Tema 6. O0MeH BelecTB M NpeBpaLlieHNe JHEPTHH B KJIEeTKe

Accumnunauma n GUCCUMUNALMA — Be CTOPOHbI MeTabonmsma. Turnbl 06MeHa BeLLECTB:
aBTOTPOPHLIA M TeTepOTPO(IHbIA.  YuacTve Kucnopoja B OOMEHHbIX — MpoLeccax.
OHepreTnyeckoe o06ecrneyeHne KeTKU: npespawieHne ATP B 06MEHHbIX MpoLEeccax.
depMeHTaTVBHbIN XapaKTep peakuuil KNeTouyHoro Metabonu3ma. PepmeHTbl, UX CTPOEHWUE,
CBOWCTBA U MexaHu3M peictsua. KodepmeHTbl. OTIMuMAa (epmMeHTOB OT HeOpraHW4ecKmx
Katanm3atopoB.  benku-aktmeatopbl U GENKU-UHTMOUTOPBLI.  3aBUCMMOCTb  CKOPOCTY
(hepMEHTATVBHbIX pPeakLmMii OT pasINYHbIX PaKTOPOB.

MepBUYHBIA CUHTE3 OPraHMYeCKUX BELLECTB B KNeTKe. POTOCUHTE3. AnoKcuceHHblll U
oKcucennvlli  pomocunmes y  b6axmepuii. Ceemocobupaiowue NnuCMeHmvl U NUSMEHNbL
peaxyuonnozo yenmpa. PONb XOPOMNAACTOB B Mpolecce (hoTocuHTe3a. CBeTOBas M TeMHOBas
(asbl. @omoovixanue, Cs., Cs u CAM-munvr pomocunmesa. TTPOJYKTUBHOCTb (POTOCMHTE3A.
BnAHME pa3fiMyHbIX (haKTOPOB Ha CKOPOCTb POTOCUHTESA. 3HaUeHMe (HOTOCMHTE3A.

XeMocuHTe3.  Pa3Hoo6pas3ve  OpraHu3MOB-XEMOCUHTETUKOB:  HUTpUQULMPYHOLLIME
BaKTepum, XenesobakTepun, cepobakTepuit, BOAOPO/AHbIE GaKTepUN. 3HAUEHNE XEMOCKHTE3A.

AHa3pobHble opraHu3mMbl. Bugbl 6poxxeHns. MpoayKTbl 6POXKEHNUS 1 UX NCMONb30BaHNE
4e/I0BEKOM. AHa3PO6HbIE MMKPOOPraHM3Mbl Kak OO0BLeKTbl OGMOTEXHOMOrMM 1 BO3ByaUTENn
6one3Hel.

A3p06HbIE OpraHU3Mbl. 3Tanbl 3HEPreTMyYeckoro o6meHa. MOAroTOBUTENbHbIN 3ITar.
7IMKONN3 — GeCKMCNOPOAHOE PacLLENeHNE TOKO3bI.

Bronornyeckoe OKUCNEHWE, NN KNETOYHOE AblxaHne. Pofb MUTOXOHAPWIA B npoLieccax
610N0rNYecKoro OKMCNEHMS. Linknnyeckme peakuuu. OKucnnTenbHoe
(hocopunnpoBaHve. duepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou  ATD-cunmaser. NpenMyLLLeCTBA  a3pO6HOr0 nytM o0OMeHa BeLWecTB Mepeq,
aHasPOo6HbIM. IPPEKTUBHOCTb IHEPrETUYECKOTO 06MeEHa.

JdemMoncTpanuu

Moptpetbl: K. Mpuctan, K. A. Tummpsazes, C. H. BuHorpaackuii, B. A. SHrensrapAr,
M. Mutyenn, I'. A. 3aBap3uH.



Tabnmubl 1 cxembl: «POTOCUHTE3», «IHEPreTUHECKUn 0OMeH», «BMOCMHTE3 Genka,
«CTpoeHmne hepmeHTa», «XeMOCHUHTE3».

O60pyaoBaHyvie: CBETOBO MUKPOCKOM, 060pyA0BaHNE ANS MPUTOTOBAEHWS MOCTOSAHHbIX
1 BPEMEHHBIX MKPOMNpenapaTos.

JlaGoparopuasi padora «/13ydeHne KaTa/IMTUYECKON aKTUBHOCTU (hepMeHTOB (Ha
nprYMepe amMmuiasbl UK KaTaiasbl)».

JlaGopaTopuasi pabora «/13yyeHne (hepMeHTaTMBHOIO  paclUenneHns nepokcuaa
BOA0PO/A B PaCTUTENbHbIX M XXUBOTHbIX K/ETKaX».

JlaGopaTopnas pa6ora «CpaBHeHVE NPOLIECCOB (HOTOCUMHTE3a U XEMOCUHTE3a».

JlaGoparopuas padora «CpaBHeHVE NMPOLECCOB OPOXKEHUS U AbIXaHUSA».

Tema 7. HacieacrBennasi uHpopMalus U peaju3anus eé B KJIeTKe

PeaKLWIVI MaTPUYHOIo CUHTE3A. |_|pI/IHLI,VII'I KOMIMNEMEHTAPHOCTU B peaKumnax MaTpmuyHoOro
CuHTe3a. Peanmsauma HacnefCTBEHHON WHMOpMauMn. [eHeTUYeCKWin Ko, ero CBOMCTBA.
TpaHcKpUNUUa — MaTpUUHbIA crHTe3 PHK. FpUHUMNbLI TPAHCKPUMLUUK: KOMMIEMEHTapPHOCTb,
aHTUnapannenbHoCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kremke. Hexooupyrowue PHK.

TpaHcnAums 1 ee atanbl. Y4acTue TpaHCnopTHbIX PHK B 6MoCKMHTe3e Genka. YCnoBus
6rocuHTesa 6enka. KoguposaHue aMMHOKMUCNOT. Ponib prbocom B GUOCUHTE3E GenKka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3almsa reHoma y npokapuoT v
3yKapuoT. Perynsums akTMBHOCTU TEHOB Yy MpoKapuoT. lmnoTtesa onepoHa (. XKako6,
XK. MaH0). Monrexynsipnvie mexanuszmvl sxcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 8
peaynayuu pabomoi 2enos. Perynaumns 06MeHHbIX NPOLLECCOB B KNeTkKe. KNeTouHbIi roMmeocTas.

Bupycbl — HEKNETOUHbIE POPMbI XKU3HU 1 06MMUraTHbIE NapasuTbl. CTPOEHMe MPOCTLIX W
CNOXHbIX BUPYCOB, PETPOBMPYCOB, 6GakTepuotaroB. JKusnennviti yuxn JJHK-codepacauux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHble 3aboneBaHus UYeNnOBeKa, >KMBOTHbIX, pacTeHui. Crn4, COVID-19,
coumanbHble N MeAULUHCKME MPO6IeMbI.

Bbuoungpopmamuxa:  ummeepayus u  ananuz  oonvwux — maccueos  («bigdatay)
CMPYKMYPHLIX — Ouonocudeckux  OauHvlx. Hanomexnonoeuu 6  Ouonocuu u  Mmeouyume.
Ipoepammupyemvle pynkyuu d6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JdemMoncTpanuu

MoptpeTbl: H. K. Konbuos, 4. . iBaHOBCKWIA.



Tabnmubl 1 cxeMbl: «bMOCUMHTE3  Genka», «leHeTUu4Yeckuii  Koga», «Bupycbi»,
«bakTepuoarm».

IIpakTnyeckas padora «Co3gaHNe MOAeNN BUPYCa».

Tema 8. JKu3HeHHBIH UK KJIETKH

KneTouHbli UMK, ero nepuofbl u perynaums. NHTepdasa v mMuto3. OCobeHHOCTM
MpoLLeccoB, NPOTeKalLWMX B UHTep(ase. NOAroToBKa KNeTkn K AeneHuto. MpecuHTeTUYecKmia
(NOCTMUTOTUYECKMNIA), CUHTETUYECKUIA W MOCTCUHTETUYECKUI (NMPEMUTOTUYECKMIA) Nepuospl
NHTepgasbl.

MaTpuuHbin  cuHTes [AHK - pennukaums.  MpuHumnbl  penavkauuy  OHK:
KOMM/IEMEHTApPHOCTb,  MOMIYKOHCEPBATMBHbLIA ~ CUHTE3,  aHTUMapaieflbHOCTb.  MexaHu3Mm
pennaukaumn  OHK. Xpomocombl. CTpoeHMe XpoMOcOoM. Tenomepbl W Tefomepasa.
XPOMOCOMHbIA Habop KNEeTKN — KapuoTun. AuMnnaounaHbIA U raniongHblii Habopbl XPOMOCOM.
["omMO/I0rnYHbLIE XpOMOCOMbI. [10/10Bble XPOMOCOMBbI.

[JeneHvie knetkn — muto3. Ctagum MUTO3a U MPOUCXOAALLME B HMX MpPOLecChbl. Tunbl
MUTO3a. KapnoKkmHes N LNTOKNHE3. Bronornyeckoe sHavyeHne MMTo3a.

Perynsums MUTOTMYECKOTO LMKNa KeTKW. porpaMmupyeMast KneTtouHas rmbenb —
anonTos.

KneTouHoe 5/po, XpOMOCOMbI, PYHKLIMOHAIbHAA TeHOMUKA. Mexanuszmbl nponugepayuu,
oughghepenyuposku, cmapenust u eubenu kremox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemoncTpanuu

Tabnmupbl U cxembl: «KU3HEHHbIA UMK KNeTKn», «MuTto3», «CTpoeHne XPOMOCOM,
«Pennnkauma JHK».

O6opy/0BaHwe: CBETOBOW MMUKPOCKOM, MMKpornpenapaTtbl: «MWT03 B KneTKax KopeLuka
nyKa.

JlabopaTopnasi pa6ota «/13yyeHre XpOMOCOM Ha FOTOBbIX MUKpOMpenapaTax».

JlaGoparopnasi padora «HabntofeHNe MUTO3a B KeTKax KOHUMKa Kopellka fiyka (Ha
rOTOBbIX MUKpOMpenapaTax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

Buonornyeckoe  pasHoobpasve  opraHusmoB.  O[HOK/IETOYHbIE,  KOJIOHWa/IbHbIE,
MHOTrOK/1eTOYHbIE OPraHn3Mbl.



OCO6EHHOCTY CTPOEHMS N XKN3HEAEATENbHOCTU OAHOK/IETOUYHbIX OPraHU3MoB. bakTepuu,
apxen, O|HOK/NETOUHbIe FPUBbI, OAHOKNETOUHbIE BOAOPOC/N, APYrie NPOTUCTbI. KONOHWanbHbIe
OpraHu3Mmbl.

B3anmocBsi3b yacTeli MHOrOKNeTOYHOro opraHuamMa. TKaHW, opraHbl U CUCTEMbI OpPraHoB.
OpraHu3m Kak eauHoe Lienoe. FomeocTas.

TKaHM pacTeHWil. Twnbl pacTUTENbHbIX TKaHei: o06pa3oBaTefibHas, MOKPOBHas,
MPOBOASLLAS, OCHOBHasl, MexaHunyeckas. OCOBEHHOCTM CTPOEHUS, PYHKLMIA U pacnonoXeHus
TKaHel B OpraHax pacTeHWiA.

TKaHU OKMBOTHbIX U YenoBeKa. TWMbl OKMBOTHLIX TKaHeld:  anuTenunanbHas,
COeVHNTENbHAS, MbllleyHasi, HepBHas. OCOGEHHOCTM CTPOEHWS, PYHKLUMIA 1 PaCcrONOXeHNs
TKaHei B opraHax >XUBOTHbIX 11 Ye/loBeKa.

OpraHbl. BeretaTuBHble W reHepaTMBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI
OpraHoB XXMBOTHbIX 1 YenoBeka. PYHKLMM OpraHoB 1 CUCTEM OPraHoOB.

Onopa Tena opraHn3amoB. Kapkac pacTeHuidi. CKeneTbl  OAHOKNETOYHbIX U
MHOTOK/ETOYHbIX XXMBOTHbIX. Hapy»XHbIi U BHYTPEeHHWUIA ckeneT. CTpoeHMe U TUMbl COeANHEHWS
KOCTei.

[BXEHNE OpraHWamoB. [BUXEHME OfHOKMETOYHbIX OpraHM3MOB: amMeGOMHOE,
XI'YTUKOBOE, PECHWYHOE. [BVKEHVME MHOTOKMETOUHbIX PacTEHWIA: TPOMW3Mbl U  HACTUMW.
[1BUXKEHNE MHOTOK/IETOUHBIX YXMBOTHBIX U YeNOBEKa: MbllliedHas cucteMa. Pedinekc. CKeneTHble
MbILLLBI U 1X paboTa.

MuTaHre opraHn3moB. MornoLeHre BOAbl, YIEKUCIOrO rasa U M1HepabHbIX BELLECTB
pacTeHusMU. [MUTaHUE >KMBOTHbIX. BHYTPWUMONOCTHOE W BHYTPUKIETOYHOE MULLEBAPEHNE.
MTaHVe NO3BOHOYHbLIX XXMBOTHLIX. OTAENbl MULLEBAPUTENLHOIO TpakTa. MuweBapuTenbHbIe
enesbl. MyweBapuTenbHas CUCTeMA YeoBeka.

[bixaHne opraHuM3mMoB. [bixaHve pacTeHWi. [pbixaHue >KMBOTHbIX. Auddysns rasos
yepe3 MOBEPXHOCTb K/eTKU. KOXxHOoe [fbixaHue. [bixaTesibHas MoBepXHOCTb. »KabepHoe w
NEroyHoe AblXaHue. [biXxaHWe MO3BOHOYHbLIX >KMBOTHLIX W YesioBeKa. IBOMHOLMOHHOE
YCNOXHEHWE CTPOEHWUA NErkKUX MO3BOHOYHbIX XXMBOTHBIX. [bIXxaTe/bHad CUCTEMa YenoBeKa.
MeXaHu3M BEHTUNALMUN NEFKNX Y MTULL U MIEKONUTAIOLWMX. Perynaumna apixaHus. [bixatenbHble
06bEMBI.

TpaHCMOPT BeLLECTB Y OpraHM3MoB. TPaHCMOPTHbIE CUCTEMbl PacTeHWii. TpaHcnopT
BELLECTB Y >KMBOTHbIX. KpoBeHOCHass cuctema U eé opraHbl. KpoBeHoCHas cucTema
MO3BOHOYHbIX >XMBOTHbIX K uenoBeka. Cepfle, KPOBEHOCHble COCYyAbl M KpoBb. Kpyru
KpoBOOOpaLLEHNS.  DBO/MIOLMOHHbIE  YCMOXHEHWSI  CTPOEHWUS  KPOBEHOCHOW  CUCTEMBb
MO3BOHOYHBIX XMBOTHbIX. PaboTa cepaua v e perynsums.

BblgeneHne y opraHu3MoB. BblgeneHvne y pacTeHMil. BblgeneHune Yy >XMBOTHbIX.
CokpatuTenbHble Bakyonu. OpraHbl BblgeneHus. ®unbTpauus, Ccekpeuns u  obpaTHoe
BCaCbIBaHVe KakK MexaHW3Mbl paboTbl OpraHoB BblAeneHns. CBa3b NOMOCTM Tena ¢ KPOBEHOCHOM
M BblAeNNTENbHON cuCTeMamu. BbigeneHne y Mo3BOHOYHBLIX XMBOTHbIX W 4esioBeka. Mouku.
CTpoeHue 1 PyHKLUMOHMpOBaHKe HedppoHa. Obpa3oBaHMe MOYM Y YeloBeKa.



3aWmTa y opraHusMoB. 3alMTa Y OfIHOKMIETOYHbIX OpraHvM3MoB. Cropbl GakTepuit u
UMCTbI NPOCTEALLIMX. 3allyTa y MHOFOKNETOUHbIX pacTeHuid. KyTukyna. CpeAcTBa NacCyBHOM W
XMMUYECKOV 3alLUThbl. PUTOHLWADI.

3awmTa y MHOrOK/IETOUHBbIX XXMBOTHbIX. [MOKPOBbI M WX NPOW3BOAHbIE. 3awiuta
opraHusma oOT 06onesHeil. VIMMyHHas cucTema uYenoBeka. KETOUHbIA M ryMOpasbHbIid
UMMYHUTET. BPOXAEHHBIV 1 NPUOGPETEHHbIN CNeLnMUUEcKnii UMMYHUTET. Teopus KNOHa/IbHO-
cenekTuBHoro ummyHuteta (M. Spnnx, ®. M. bepHet, C. ToHerasa). BocnanuresibHble OTBETbI
OpraHun3moB. Posnb BPOXAEHHOI0 UMMYHMTETA B PasBUTUIN CUCTEMHBIX 3a00/1eBaHWA.

Pa3fpaXnMOCTb U PErynsuus y OpraHu3MoB. PasfpaXuMOCTb Y OHOKNETOUYHbIX
opraHm3moB. Takcucbl. Pa3apaXXuMocTb U perynsums y pacTteHuid. POCTOBble BELLECTBA U KX
3HaueHue.

HepsHasa cuctemMa M peleKTOpHas perynaums y >XUBOTHbIX. HepBHasa cuctema u ee
OTZeNbl. BO/MOLMOHHOE YCMOXHEHNE CTPOEHUS HEPBHOW CUCTEMbI Y XXMBOTHbIX. OTAesbl
rO/I0BHOTO MO3ra MO3BOHOYHbIX XWMBOTHbLIX. Pediiekc 1 pethnekTopHas ayra. besycnosHble u
YCNOBHbIE pedrieKchbl.

FymopanbHas perynsauus v 3HAOKPUHHAs CMCTEMA >KMBOTHBIX M uYenoBeka. Kenesbl
9H[IOKPUHHOW CUCTEMbI WM WUX TOPMOHbI. [lelicTBME TOPMOHOB. B3aMMOCBSi3b HEpBHON W
3H[O0KPVHHOIA cucTeM. MMnoTasaMo-runogmsapHas cucTema.

JdemMoHcTpanuu
[MopTpeT: W. I1. MNaBnos.

Tabnuubl 1 cxembl: «OfHOKNETOUYHbIE BOAOPOCAN», «MHOrOK/METOYHbIE BOLOPOCN»,
«bakTepumn», «lpocTeliwme», «OpraHbl LUBETKOBbIX pacTeHuii», «CUCTEMbl OpraHoB
MO3BOHOYHBLIX )KMBOTHbIX», «BHYTpPEHHee CTPOEHME HAaCeKOMbIX», «TKaHW pacTeHUi»,
«KopHeBble cUCTEMbI», «CTpoeHue cTebnsi», «CTPOeHMe NINCTOBOM NNACTUHKM», «TKaHu
XUBOTHbIX», «CKeneT 4enoseka», «[lulleBapuTenbHas cuctema», «KpoBeHOCHas CUCTEMA,
«[blxaTenbHaa cucTteMa», «HepBHaa cucteMa», «Koxa», «MbIlWeyHasa CUCTeEMa,
«BblgenntensHasa cuctema», «3HLOKPUHHaA cucteMa», «CTPOEHME MbIWLbI», «AMMYHUTET»,
«KKMLIEYHONONOCTHbIE», «Cxema MUTaHWs pacTeHuin», «KpPOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX
XXUBOTHbIX», «CTpoeHne rungpbl», «CTpoeHne nnaHapnumn», «BHYTpeHHee CTpoeHWe [0XAEeBOro
yepss», «HepBHas cucTema pbib», «HepBHasa cucTeMa nArywku», «HepsHas cuctema
npecMbIKaloWnxca», «HepBHad cucteMa nTUL», «HepBHadA CUCTEMa MIEKOMUTAKOLLNX»,
«HepBHas cuctema Yenosekay, «Pedexc».

OG6opy/0BaHwe: CBETOBOW MMUKPOCKOM, MMKpornpenapatbl 0OAHOK/IETOYHbIX OpraHWU3MOB,
MUKpoMnpenapaTbl TKaHei, pakoBMHbI MOJIIFOCKOB, KOMMEKLMM HAaCEKOMbIX, UTNIOKOXWX, XKUBble
3K3eMN/Pbl KOMHATHbIX PaCTeHWiA, repbapun pacTeHWi pasHbIX OTAENOB, BNAXHbIe Npenapatbl
YKMBOTHbIX, CKE/IETbl MO3BOHOYHbIX, KONMEKLMN GECMO3BOHOYHBIX XXUBOTHBIX, CKENET Ye/0BEKa,
060opyfoBaHMe [ AEMOHCTPauMu MOYBEHHOrO U BO3AYLUHOTO MNUTaHUS  PacTeHWiA,
pacllenneHnst Kpaxmana W 6enkoB nog AeiicTBveM (hepMeHTOB, 060pyaoBaHue  [Afis
AEMOHCTPaLMM OMbITOB MO N3MEPEHNIO XKU3HEHHOW EMKOCTY NErKMnX, MexaHm3Ma AblXaTebHbIX
ABVKEHWIA, MOAENM TO/IOBHOTO MO3ra Pa3/INYHbIX XUBOTHBbIX.

JlaGoparopnas pagora «/13yyeHvie TKaHel pacTeHN».

JlaGoparopuas padora «/13yueHvie TKaHe XXNBOTHbLIX».



JlabopaTopnasi pa6ora «/13yyeHre OpraHoB LiBETKOBOI0 PacTEHUSA».

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPraHM3MOB

®opMbl Pa3MHOXEHMSI OpraHU3MoB: Gecrnosnoe (BK/ouas BereTaTWBHOE) W MOJIOBOE.
Buabl 6ecronoro pasMHOXeHUs:: MoYKoBaHWe, Cnopynauus, parMeHTauus, KNoHUPOBaHME.

MonoBoe pa3mMHOXeHue. [lonoBble KNeTKW, WM rameTbl. Meiio3. CTtagum Mmeliosa.
MoBefeHVe XPOMOCOM B Meito3e. KpoccuHroBep. BMONOrMYeckunii CMbIcn Meiio3a 1 MofoBoro
npouecca. Meiio3 1 ero MecTo B XXU3HEHHOM LMK/ OpraHWU3MOB.

MpeazapopllieBoe  pasBuUTMe. [ameToreHes Y XKMBOTHbIX. [10M0Bble  XKENe3bl.
OGpasoBaHuMe W pa3BWTME MOMOBLIX KMETOK. CrnepmaToreHe3 v ooreHes. CTPOeHWe MOMOBbIX
KNETOK.

OnnoaoTBopeHre U 3MOGPUOHANILHOE PasBUTKE YKMBOTHBLIX. Crnoco6bl OMI0A0TBOPEHMS:
Hapy)XHOe, BHYTpeHHee. MapTeHoreHes.

WHameuayansHoe pasBuTue opraHM3MoB (OHTOreHes). AMOPMONOrna — Hayka 0 pasBuTum
OpraHn3MoB. Mopgoecenes — 00na uz enasuvix npodiem smopuonocuu. Konyenyus mopgoeernos
u mooenu mopghocenesa. CTagun aMOpUOreHesa XMBOTHbLIX (Ha Npumepe NaryLwKku). pobneHue.
Tunbl apobneHns. [Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munvi
oracmyn. OCOOEHHOCTV APO6NEHUA MIEKOMUTAOWMX. 3apoAblLeBble IMCTKU (racTpynsaums).
3aknagka OpraHoB W TKaHeid W3 3apofbllleBblX JIACTKOB. B3aumHOe BAWsHME uYacTei
pasBMBaIOLLErocs 3apofblla (3MOpPUOHaIbHAs WHAYKUWSA). 3aknafka nnaHa CTPOeHWUs
XXMBOTHOIMO Kak pe3ynbTaT  MepapXMYeckux  B3aMMOLEMCTBMIA  reHOB. BnusHue Ha
3MOPUOHA/IbHOE Pa3BUTVE Pa3/INYHBIX (PAKTOPOB OKPYXKatOLLEN Cpeabl.

PocT 1 pa3BuUTUE XXMBOTHBIX. [MOCTAMOPMOHANbHBIN Mepuofd. Mpsamoe U Henpsamoe
passuTue. Pa3BuTMe C MeTaMop(io30M Y 6eCro3BOHOYHBLIX U MO3BOHOYHBIX >KUBOTHbIX.
Bronornyeckoe 3HayeHme MPAMOro M HenpsMOoro pasBuTUSA, UX PacrnpocTpaHeHWe B NMPUPOJE.
Tunbl pocTa XXMBOTHbIX. DaKTOpbl Perynauum pocTta >XMBOTHLIX W YenoBeka. Craamm
MOCTAMOPMOHAILHOTO PasBUTUSA Y XXMBOTHbIX W 4efioBeka. lMepuofbl OHTOreHe3a 4esioBeKa.
CrapeHue 1 cMepTb Kak 61MON0rnyeckme npoLecehbl.

Pa3MHOXeHVe 1 pa3BUTUE pacTeHuid. MameTouT 1 cnopoduT. Melio3 B XU3HEHHOM
umkne pacteHnii. O6pa3oBaHMe CMop B Mpolecce Meiosa. [ameToreHes y pacTeHui.
OnnofoTBOPeHE W pa3BUTUE PaCTUTENbHbIX OpPraHW3MoB. [lBOMHOe OMNAOAOTBOPEHUE Y
LIBETKOBbIX pacTeHnin. O6pa3oBaHme 1 pa3BUTNE CEMEHMN.

MexaH13Mbl PerynsaumMm OHTOreHesa y pacTeHUn U XXMBOTHbIX.

JdemMoHcTpanuun

MopTpeTsbl: C. . HaBawuH, X. LLInemaH.

Tabnuubl 1 cxembl: «BeretatuBHoe pasMHOXEHME», «TUMbl GECMOMOro Pa3MHOXEHU»,

«Pa3MHOXEHME  X/NIaMULOMOHAAbI», «Pa3MHOXEHWe 3Br/IeHbl», «Pa3MHOXEHWE TUapbI»,
«Meino3», «XpoMOCOMbI», «lameToreHes», «CTpOeHMe SANLEKNETKM W  CrnepmaTo3oma,




«OCHOBHble CTaguu OHTOreHe3a», «lpsmMoe U Henpsamoe pas3BUTUe», «Pa3BUTWE MaCKOro
XyKa», «Pa3BuTue capaHum», «Pa3BuUTue NArYLKN», «[BOMHOe OMI0L0TBOPEHME Y LBETKOBbIX
pacTeHuii», «CTpoeHne CeMSIH OLHOAOMbHbLIX U ABYAONbHbLIX PAaCTEHUA», «KWU3HEHHbIA LMK
MOPCKOW  KanycCTbl», <«XKU3HEHHbIA UMK  MXa», <« KWU3HEHHbIA LMK  NanopoTHMUKay,
«KN3HEHHBIN LMK COCHbI».

O6opy0BaHKe: CBETOBOA MUKpOCKOM, MUKponpenaparbl ANLEKNETOK 7
CMepMaTo301/10B, MOAENb «LIMKN pa3BUTUS NATYLLIKW».

JlaGopaTopuasi paGora «/I3yyeHe CTPOEHMS TOMOBbIX KNETOK Ha  TOTOBbIX
MUKponpenapaTax».

IpakTuyeckass padora «BbifiBfeHWe NPU3HAKOB CXOACTBA 3apPOAbILLIe MO3BOHOYHbIX
YKNBOTHbIX».

Jla6oparopuas pagora «CTPOEHME OPraHOB PasMHOXXEHUS BbICLUMX PACTEHUMN.

pacTeHMin 1 XXMBOTHbIX KpacHoi KH1rn Poccuiickoin ®epepaumm, KpacHom KHUIA pernoHa.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®roC COO ycraHaBnMBaeT TpeboBaHMS K pe3y/nbTaTaM OCBOEHUS 06y4vatowmmimncs
nporpaMm cpefHero o6Lero 06pas3oBaHns: MIMYHOCTHbIE, MeTanpeAMeTHbIE U NPeAMETHbIE.

B CTPYKTYpe NMYHOCTHBIX pe3y/nbTaToB OCBOEHUS MPOrpaMmbl MO 6MOMOTUN Bbie/eHbl
cnefyloliMe  COCTaBMSIOLLME:  OCO3HaHWE  06Y4aloLMMUCS  POCCUIACKONA  rpakaaHCKol
NAEHTUYHOCTY - rOTOBHOCTU K CaMOpasBUTHIO, CamMOCTOSTENLHOCTM "
CaMOOHpe.qeﬂeHMl‘O, Haiuvue momueayuu K 06y‘-|EHV||‘0 6VIO}'IOFVIVI, yeirenanpaeileHHoe
paseumue BHYTPEHHNX YOEXKAEHWIA MMYHOCTM Ha OCHOBE K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKIX
TpaAuUMIA Pa3BUTKS BUOMOTMYECKOTO 3HAHWSI, 20mosHocmy U cnocobHocmb 0BYUatoLLMXCS
PYKOBOACTBOBATbCS B CBOEW  [eATENbHOCTM  LIEHHOCTHO-CMbIC/IOBbIMMA  YCTaHOBKaMU,
NPUCYLLMMI CUCTEMe GKOMOrMYECKOro 06Pa3oBaHUs, naruuue npasocosnarnus IKONOTMUYECKON
KYNbTYpbl, cnocobrocmu cmagums LENN U CTPOUTb XKN3HEHHbIE M/1aHbI.

JINYHOCTHbIE pe3yNbTaTbl OCBOEHMSI NPOrpaMmMbl MO 6MONOTUM AOCTUMAKOTCA B eJUHCTBE
y4yebHOIN 1 BOCMMTATENbHOW AesTeNbHOCT B COOTBETCTBUW C TPAAMLIMOHHBLIMU POCCUACKMMM
COLIMOKY/bTYPHBIMU, UCTOPUYECKUMUN W [YXOBHO-HPABCTBEHHbIMU LIEHHOCTSIMMW, NPUHSATLIMUA B
o6LLecTBe NpaBuMaMy 1 HOPMaMK MOBEAEHWUS M CMOCOGCTBYHOT MpoLeccam Camono3HaHus,



CaMOBOCMMTaHMS U CaMOPa3BUTUS, Pa3BUTUS BHYTPEHHEW MO3NLMK IMYHOCTU, NAaTPUOTM3MA W
YBaXEHUS K 3aKOHY ¥ MpaBOMOPSAKY, YeNoBeKY Tpyda U CTapluemy MOKOMEHWHO, B3aIMHOTO
YBaKEHNS,,  GEPEeXHOro  OTHOLUEHWS K  KyNbTYpHOMY — Hacieaumto U Tpaguuusm
MHOFOHaLMOHaNbLHOTo Hapoga Poccuiickoil deaepauym, NPYPOAE 1 OKPYXKatoLLel cpese.

JINYHOCTHbIE pe3y/nbTaTbl 0CBOEHNSA Y4eOHOro npeamMeTa «bronorusy» JOMKHbI 0TpaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 06Y4atoLMXCS PYKOBOACTBOBATLCS CHOPMUPOBAHHOW BHYTPEHHEN
no3numMen IMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTALUM, MNO3UTUBHLIX BHYTPEHHUX
y6eXXeHN,  COOTBETCTBYIOLUMX  TPaAMLUMOHHLIM  LEeHHOCTSM  POCCUIACKOTO  O6LLECTBa,
pacLUMpeHVe XXM3HEHHOTO OMbITa W ONbITa LeATelbHOCTU B MPOLecce peannsauny OCHOBHbIX
Hanpas/ieHNA BOCNUTATE/IbHON AeATeIbHOCTH, B TOM YMC/IE B YaCTU:

l) I'PaKAAHCKOI0 BOCIIMTAHUSA:

ChOPMMPOBAHHOCTL  FPaXKAAHCKOM NO3MUMM  0Oy4atoWerocs Kak aKTMBHOMO U
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 06LLECTBE;

OCO3HAHME CBOMX KOHCTUTYLMOHHBLIX MpaB U 00653aHHOCTEN, YBaKEHWE 3aKOHa U
MpPaBoMNopsiAKa;

rOTOBHOCTb K COBMECTHOW TBOp‘-IECKOI7I [EATENBHOCTU NMpU Co34aHNN y‘-IE6HbIX MPOEKTOB,
peLlueHnn y‘—IEGHbIX M MO3HaBaTe/IbHbIX 3a4ayY, BbIMO/IHEHNN O6MONOrNYeCKnNX 9KCMNEPNMEHTOB,

CMOCOBGHOCTL  OMpesfenaTb COOCTBEHHYK MO3ULMIO MO OTHOLIEHUO K SAB/IEHUAM
COBPEMEHHOW XXMN3HN 1 0OBACHATD €e;

YMEH/ME YuMTbIBaTb B  CBOMX  [AEACTBUSX  HEOGXOAWMOCTb  KOHCTPYKTMBHOIO
B3aIMOJENCTBUS NHO/EN C PasHbIMU YBEXAEHUSMM, KYNbTYPHbIMU LIEHHOCTSMU U COLManbHbIM
MOMOXKEHNEM;

FOTOBHOCTb K COTPYAHMYECTBY B MNPOLECCE COBMECTHOIO BbIMOMHEHMS YUeOHbIX,
Mo3HaBaTe/lbHbIX W  WCCNef0BaTe/IbCKMX 3afad, YBaXWTENbHONO OTHOLUEHWSI K MHEHMIO
OMNMOHEHTOB NPU 06CYXXAEHNM CMOPHbIX BOMNPOCOB GV10M0MMYECKOro ColepXKaHUs;

FOTOBHOCTb K N'yMaHWUTapPHOIN 1 BOIOHTEPCKON AeATeNIbHOCTY;

2) IaTPUOTHYECKOT0 BOCTTUTAHMSI:

ChOpMMPOBAHHOCTb POCCUINCKOW TPaXXAaHCKON MAEHTUYHOCTY, NATPUOTU3MA, YBAKEHNS
K CBOEMY Hapogy, YyBCTBa OTBETCTBEHHOCTM nepef PoanHOW, ropfocTu 3a CBOW Kpaii, CBOH

POAMHY, CBOIA S13bIK 1 Ky/bTYPY, NPOLL/IOE U HAacTOosiLLiee MHOTOHALIMOHaIbHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLWEHME K TMpUpoaHOMY Hacneanto wn naMATHUKaM  Mpupoabl,
[JOCTMXKeHNsAM Poccum B HayKe, UCKYCCTBE, CMopTe, TEXHONOTUAX, TPYAE;

CMOCOBHOCTb oueHunBaTb BK/aj pOCCI/II\/'ICKl/IX y‘-IéHbIX B CTaHOBJ/IEHWE W pPa3BUTKUE
6ronornn, NOHNMaHMa 3Ha4eHnss GLONOrNN B MO3HAHWUM 3aKOHOB npunpoabl, B XXU3HW YENOBEKa U
COBPEMEHHOIO O6LLI,9CTBa;

naeliHas  yB6eXOEHHOCTb, TOTOBHOCTb K  CAYXeHuo U 3awmte  OTeuyecTsa,
OTBETCTBEHHOCTb 3a €ro Cyaboy;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
0CO3HaHWMe AyXOBHbIX LLEHHOCTEN POCCUIACKOTO Hapoag;
CthOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 NOBEAEHNS;

CMOCOOHOCTb OLEHMBATb CUTYaALIMKO N NMPUHMMATb OCO3HaHHbIE PELUEHNA, OPUEHTUPYACH
Ha MOpPaJ/ibHO-HPaBCTBEHHbLIE HOPMbI N LLEHHOCTU;

0CO3HaHWe NINYHOrO0 BKNaja B NOCTPOEHNe YCTONYMBOIO 6yaAyLLero;

OTBETCTBEHHOE OTHOLUEHMe K CBOUM pPOAMTENAM, CO3[4aHUI0 CemMbW Ha OCHOBE
0CO3HAHHOI0 MPUHATUA LIEHHOCTEN CEMENHOW XWN3HM B COOTBETCTBMM C TPaguLMsSMN HapOoB
Poccuum;

4) ICTETHYICCKOTO BOCIIUTAHUA

3CTETUYECKOe OTHOLLUEHME K MUPY, BKIOYas 3CTETUKY GbiTa, HAyYHOTO U TEXHUYECKOrO
TBOPYECTBA, CNOPTa, TPY/AA, 00LLIECTBEHHbBIX OTHOLLEHMWIA;

NOHVMaHMe 3MOLMOHa/IbHOT 0 BO3AENCTBUSA XXMBOW NPUPOAbLI U €€ LIeHHOCTH;

FOTOBHOCTb K CaMOBbIPaXXEHMKO B pPasHbIX BuAax WCKYCCTBa, CTPEM/IEHWE NMPOABAATb
Ka4yecTBa TBOpLIeCKOVI JIMYHOCTWH;

5) puzuueckoro  BocnuTaHusl, (OPMHPOBAHHS  KYJbTYpPbl  310POBbS H
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

MOHUMaHWe 1 peasin3auuns 340p0OBOro 1 6e30MnacHoOro obpasa >XM3HU (340pOBOE NUTaHWe,
cobnofeHne TMrMeHNYecKUX NpPasun 1 HOPM, cOanaHCUPOBAHHbLIN PEXUM 3aHATUIA U OTAbIXa,
perynsapHas (u3nyeckass akTUBHOCTb), GEPEXHOro, OTBETCTBEHHONO W KOMMETEHTHOrO
OTHOLLIEHMS K COGCTBEHHOMY (hU3NYECKOMY U NCUXUYECKOMY 3L0POBbIO;

MOHUMaHWe LIEHHOCTX TMpPaBU/  MHAMBUAYANbHOIO W KOMNEKTMBHOFO (6e30MacHoro
MOBefIeHNSA B CUTYaLIMSX, YIPOXKAIOLLIMX 3[10POBbHO M XKMU3HU NOMEN;

0CO3HaHWEe MOCNEeACTBUIA U HENPUATUS BPEAHbIX MPUBbLIYEK (YNOTPE6GNEHUs anKorons,
HAPKOTVKOB, KypeHus);

6) TPy10BOr0 BOCIIMTAHUSI:

FOTOBHOCTb K TPYy/Y, OCO3HaHMe LieHHOCTV MacTepcTBa, TPYAON00ONE;

FOTOBHOCTb K  aKTMBHOW  [A€ATENbHOCTM  TEXHONMOTMYECKOA U COLManbHON
HanpaB/fIeHHOCTW, CMOCOOHOCTb WHMLMMPOBATb, MaHMPOBaTb M CaMOCTOSITENIbHO BbIMOMHATbL

TaKylo 0eATENIbHOCTb;

VHTEPEC K Pas3/IMyHbIM ctepam NPOogecCMOHaNbHOWM AesTENbHOCTU, YMEHNE COBEpLLATh
0CO3HaHHbIVi BbIGOP ByAyLLeli NPOeccUi 1 Pean3oBbiBaTh COBCTBEHHbIE XU3HEHHbIE NaHbI;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3OBaHI/IIO n caM006pa30|3aH|/uo Ha MPOTAXXEHNN BCel
XU3HW,



7) 3KOJIOTHYECKOTO BOCTIUTAHUSI:

3KO/I0rMYeCKM LienecoobpasHoe OTHOLLIEHME K MPUPOAE KaK MCTOYHMKY XXU3HK Ha 3emre,
OCHOBE €€ CYLLIeCTBOBaHWS;

MOBbILLIEHNE YPOBHSA 3KO/IOMMYECKON KyNbTypbl: NMProGpeTeHMe OMbiTa MAaHWPOBaHMA
MOCTYMKOB W OLIEHKW UX BO3MOXHbIX MOCNEeACTBUIA /11 OKPY>KatOLLe cpeabl;

0CO3HaHWe rnobanbHOro Xapakrepa 3KOM0rMYecknx Npobsiem 1 NyTein NX peLleHuns;

CMOCO6HOCTb NCMO/b30BaTh NPUOBpeTaeMble Mpu N3y4eHN GUONOTUN 3HAHUA Y YMEHUS
npy pelleHny npobniem, CBA3aHHbIX C pauMOHaIbHLIM NPUPOAOMNO/b30BaHMEM (COBNtOLeHMe
Mpasun MOBeeHWA B MPUPOJe, HamnpaBleHHbIX Ha COXpaHeHWe pPaBHOBECWS B 3KOCUCTEMAX,
OXpaHy BM1A0B, 3KOCKUCTEM, Brocgepsl);

aKTMBHOe HenpuAaTue [elCTBMIA, MPUHOCALLMX BPeS OKpY>KatoLlell NPUPOSHON cpese,
YMeHWe MporHo3unpoBaTb HebnarornpuAaTHbIE 3KONOrMYecKUe MOCNeACTBUA NPeanpuHUMaeMblX
[EeNCTBUIA N NpefoTBPALLATb UX;

Ha/inyme pasBUTOro 3KOJ/IOFMYECKOro MbILLUIEHNA, 3KO/TIOMMYECKOWA KYNbTYypbI, OnNbITa
[eATENbHOCTA 3KO/IOrMYECKOWA HarpaB/EHHOCTW, YMEHWA PYKOBOACTBOBATbCA UMW B
no3HaBaTe/lbHOM, KOMMyHVIKaTI/IBHOVI n COLI,I/I&J'IbHOI7I MNpakKTnkKe, rotToBHOCTM K Y4YaCTUKO B
ﬂpaKTMLIeCKOVI LEeATENbHOCTU 9KO/IOMMYECKOW HarnpaB/IEHHOCTU;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

C(hOPMUPOBAHHOCTb ~ MIPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY  YPOBHHO
Pa3BUTMS HaykM W O6LUECTBEHHO/ MPaKTVKKM, OCHOBAaHHONO Ha [uanore KynbTyp,
CMOCOGCTBYHOLLLEr0 OCO3HAHWI CBOErO MEeCTa B MOIMKY/bTYPHOM MUPE;

COBEpLUEHCTBOBAHME  SI3bIKOBOW UM UMTATENbCKOM  KynbTypbl  Kak  CpefcTsa
B3aUMOZENCTBIS MeXAY NOALMM 1 NO3HAHUS MUPA;

NMOHWMaHMe CrneunguKn BUONorMN Kak HayKu, OCO3HaHWsA ee posv B (hOPMUPOBaHUM
paLMOHaNbHOMO HayYHOro MbILNEHUA, CO34aHUN LIENIOCTHOMO MpPeACcTaBneHns 06 OKpyXaroLLem
MMpe Kak O eAMHCTBEe TNpupoAbl, 4YenoBeka W 0OLLeCTBa, B MO3HAHWM  MPUPOLHBIX
3aKOHOMepHOCTel 1 peLLeHnn NpobieM CoXpaHeHUs NPUPOAHOTO PaBHOBECUS;

YO6EXAEHHOCTb B 3HAYMMOCTW BGMOMOTMN A5 COBPEMEHHON LMBMAM3aLMA: 06ecnedeHms
HOBOIO YPOBHS Pa3BUTUA MeAWLMHbI, CO3JaHNe MepCreKTUBHbIX GUOTEXHOMOIMI, CMOCOBHBIX
peLlaTb pecypcHble Npo6seMbl pasBUTUA Ye/lOBEYeCTBa, NomncKa NyTei BbiIXoAa U3 rnobaibHbIX
9KO/I0rMYecknx Npo6siem 1 obecrneyeHns rnepexoa K yCToM4MBOMY pa3suUTUIO, paLMoHa/IbHOMY
CMONb30BaHMIO NPUPOAHBIX PECYPCOB M (DOPMUPOBAHUIO HOBbIX CTAHAAPTOB XU3HW;

3aMHTEPeCOBaHHOCTb B MOYyYeHUW BUONOTNYECKNX 3HAHWIA B LIeNSX MOBbILLEeHNS 00LLei
KY/IbTYpbl, €CTECTBEHHO-Hay4YHON rpamMOTHOCTM, KaK COCTaBHOW 4acTh (YHKUMOHAIbHOM
rPaMOTHOCTM 06YyYaroLLMXCS, POPMUPYEMOI MPK N3YyHeHUN BUONOTNN;

NMOHUMaHMe CYLLHOCTVM METO[OB MO3HAHWS, UCMOMb3YeMbIX B €CTECTBEHHbIX HayKax,
CMOCOGHOCTM WCMOMb30BaTb MOMyYyaeMble 3HAHWA [/11 aHaM3a U OOBACHEHWUS SIBNEHWIA
OKPY)KAloLLEro mMupa M MNPOMCXOAALMX B HEM W3MEHEHWId, yMeHue fAenatb 0OGOCHOBAHHbIE



3aK/Il04eHNA Ha OCHOBE Hay4HbIX CbaKTOB n MMEWUXCA AaHHbIX C LUEbK0 MNOoJIy4YeHUA
[OCTOBEPHbLIX BbIBOAOB;

CMOCO6HOCTb CaMOCTOSATENIbHO WCMO/b30BaTh OMOMOTNYECKE 3HAHWS ANS  peLleHus
Npo6/ieM B peasnbHbIX XU3HEHHbIX CUTYaLUAX;

0CO3HaHMWE LeHHOCTW Hay4HOI AeATeNbHOCTU, FOTOBHOCTb OCYLLECTB/SATh MPOEKTHYIO U
MCCNEAO0BATE/bCKYHO AeATeNbHOCTb UHAVBUAYaANLHO U B Tpymne;

FOTOBHOCTb M CMOCOGHOCTb K HenpepbIBHOMY 00pa3oBaHWMI0 M CaMo06pa3oBaHuio, K
aKTVBHOMY MOSTlYYEHUIO HOBbIX 3HaHWIA MO OMOMOTMM B COOTBETCTBUM C XKM3HEHHbLIMU
NOTPeBHOCTAMM.

METAINPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS Y4YeGHOro npeamMeTa «BMONMOrus» BKIOYAIOT:
3HauMMble Ans  (DOPMUPOBAHMS  MMPOBO33PEHUS  OOYYAIOLUMXCS  MEXAUCLMMIMHAPHbIE
(MeXnpeMeTHbIe) 06LLEHaYYHbIE MOHATYS, OTPaXKAtOLLME LieNOCTHOCTb HayYHO KapTUHbI Mypa
1 cneuuduKy MeToIoB NMO3HAHUS, UCMOMb3YEMbIX B CTECTBEHHbIX HayKax (BELLECTBO, SHEpPrus,
SIBNEHNe, MPOLECC, CMCTEMa, HayuHblii (haKT, MPUHLMM, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UccneaoBaHue, HabMOAEHVE, U3MepeHUe, IKCMEPUMEHT U [pYrie); YHUBEpCalbHbIe
yuebHble AeincTBMA (no3HaBaTeNbHble, KOMMYHUKATUBHbIE, PErynsTUBHbIE), 06GecneumBaroLLme
(hopmmpoBaHMe (YHKLMOHaIbHOW TPaMOTHOCTU U COLMANbHOW KOMMETEHLMM 06YUatOLLVIXCS;
CMoco6HOCTb 06yyatoLLmMXCs CMOMb30BaThb OCBOEHHble MEeXAVCLMMANHAPHbIE,
MUPOBO33PEHYECKNE 3HAHUS W YHUBEPCAIbHbIE YuebHble [EACTBMS B MO3HABATE/IbHOW M
couanbHO NpaKTyKe.

B pesynbTaTte u3yyeHWs OWMONOrMM Ha YpPOBHe CpeaHero o6uiero o6pa3oBaHus Y
obyvatoulerocs 6yayT chopmmpoBaHbl No3HaBaTe/IbHble YHMBEPCA/bHbIE Y4YebHble AeNCTBUS,
KOMMYHMKATMBHbIE YHMBEpPCA/bHbIE Yy4YeOHble AENCTBUSA, pPerynsTuBHbIE YHUBEPCA/bHbIE
yuebHble [eiCTBUSA, COBMECTHAA AeATeIbHOCTb.

MeTanpeaMeTHble Pe3y/bTaTbl OCBOEHWSI MPOrpamMMbl CPEAHEro O6LIEro 06Pa3oBaHMS
L0/MKHbI 0TpaXKaTb:

OBi1aieHne YHHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:
1) 6a30BbIe JIOTHYECKHE e CTBUS:

CaMOCTOSTENIbHO (hOPMY/IMPOBATb U aKTyanu3upoBaTb Mpo6nemy, paccMarpuBath ee
BCECTOPOHHE;



CMO/b30BaTb MPU OCBOEHUM 3HAHWIA NPUEMbI NIOTMYECKOTO MbILW/IEHNS (aHann3a,
CWMHTE3a, CPaBHEHWs, Knaccudukaummy, 0606LLEHMS), PacKpbiBaTb CMbICA OGMONOrMYECKUX
MOHATUI (BbIAENATL UX XapaKTepHble NMPU3HaKW, YCTaHABNMBATb CBSA3U C APYTMMM NOHATUAMMU);

onpenenAaTb uUenn AOeATENIbHOCTW, 3afaBad MapaMeTpbl U KPUTEPUN UNX OOCTVXKEHUA,
COOTHOCUTb pe3ynbTaTtbl AeATENBHOCTU C MOCTaBAEHHbIMU LIENTAMU,

CMOMb30BaTb GMOMOrMYecKMe MOHATUA ANS 06BACHEHWS (HAaKTOB W SBMEHWUIA KMBOI
npupogsl;

CTPOMTb NIOTMYECKUe paccyXaeHns (MHAYKTUBHbIE, [eAyKTWBHbIE, MO aHanorum),
BbISIBNISTb 3aKOHOMEPHOCTM W MPOTMBOPEYMS B pacCMaTpMBAEMbIX SIBIEHUSX, hOPMYNMpPOBaTb
BbIBO/bI W 3aK/HOUEHNS;

MPUMEHSATL CXEMHO-MOAENbHbIE CPeACTBA AN1S1 NPeACTaBNEHNS CYLLECTBEHHbIX CBA3el U
OTHOLLEHWIA B U3y4YaeMbIX OMOMOrMYECKMX 06bEKTax, a TakKe MPOTUBOPEYMiA PasHOro poja,
BbISIBNIEHHbIX B Pa3/IMYHbIX MHDOPMALMOHHbIX UCTOYHUKAX;

paspabaTbiBaTb MMaH peleHWs Npo6remMbl C  YYETOM aHanM3a MMeEHoLLMXCS
MaTepuasbHbIX U HemMaTepuabHbIX PECYPCOB;

BHOCUTb KOPPEKTVBbI B [1€ATENIbHOCTb, OLIEHWBATb COOTBETCTBME PE3Y/bTAaTOB LIENsM,
OLiEHMBATb PUCKMN NOCNEACTBUIA AeATENbHOCTY;

KOOPAMHMNPOBaTbL W BbIMO/HATL pa60Ty B YyCNnoBuMAX peasibHOro, BUPTYa/IbHOro W”
KOM6I/IHVIpOBaHHOFO B3&VIMO,U.€I7ICTBVIH;

pa3BmBaTb KpeaTBHOE MbILLIEHNE MPU PELUEHNN XKN3HEHHBIX r|p06neM.

2) 6a30Bble HCCIE0BATEIbLCKHE IEHCTBHSI:

BNnageTb HaBblKaMW y‘—le6HO-I/ICC]'Ie,EI|OBaTEI'IbCKOI7I n I'IpOGKTHOI7I LeATEeNbHOCTU, HaBblKaMu
paspeLwieHnd npo6neM, CMOCOBGHOCTLIO M FOTOBHOCTLIO K CaMOCTOATE/NNbHOMY MOUCKY METOA0B
peLlleHna npakTnyecKmnx 3agay, NpUMEHEHNIO Pa3/IMYHbIX METOA0B NMNO3HaAHUA;

CMO/b30BaTb Pa3/INYHbIE BUAbI AESTENbHOCTU MO MOMYYEHNHO HOBOTO 3HaHWS, €ro
MHTEpMpeTauun, NpeobpasoBaHN0 U NPYMEHEHNIO B YUYEOHbIX CUTyauusix, B TOM Yucne npw
CO3[aHNMN Y4eBHbIX 1 COLMaNbHBIX NPOEKTOB;

(hOpPMMPOBATL HayUHbIV TUM MbILLNEHNS, BNAAETh HAyYHO TEPMUHONOTEN, KHOUEBLIMM
MOHATUAMU N METOAAMMU;

CTaBMTb M (POPMYNMpPOBaTb COOCTBEHHbIE 3afayy B 06pa3oBaTeNbHOW AeATeNIbHOCTU U
YKM3HEHHBIX CUTYaLUAX;

BbISBNATb MPUYMHHO-CMEACTBEHHbIE CBA3M W aKTyaIM3vMpoBaTh 3adadvy, BblABUraTh
rUnoTesy ee pelleHusl, HaxoaWTb apryMeHTbl [N [0Ka3aTeNbCTBa CBOMX YTBEPXAEHUNA,
3a/1aBaTb NapamMeTpPbl Y KPUTEPUN PELLIEHUS;



aHa/IM3npoBaTb TMOJIYYEHHbIE B XOA4e PpPeleHnAa 3ajayvyl pe3ynbTaTbl, KPUTUYECKN
oueHmBaTb X AOCTOBEPHOCTL, MPOrHO3MpPOBaTb USMEHEHWE B HOBbIX YC/TOBUAX;

[aBaTb OLEHKY HOBbIM CUTYaLMsIM, OLeHUBATb NMPUOBGPETEHHBIN OMbIT;

OCYLLECTB/ATL Lie/leHanpaBeHHbIA MOMCK MepeHoca CPefcTB M CNocob0B AeiCTBUSA B
MPOMeccUoHaIbHYIO Cpeay;

YMeTb  MEPEeHOCUTb 3HaHWS B MO3HABATENIbHYHD U MPAaKTUYECKYlD  061acTu
XKN3HEAeATeNbHOCTY;

YMETb VHTErPUPOBaTh 3HaHNS U3 Pa3HbIX NPEAMETHbIX 06N1acTel;

BblABMraTb HOBble WAEW, MpefiaraTb OPUTMHa/IbHbIE MOAXOAbl W PELLEHUs, CTaBUTb
npo6iemMbl 1 3a4aui, A0NycKatoLMe anbTepHATVBHbIE PELLEHNS.

3) pabora ¢ uHpopMaIHeii:

OPUEHTMPOBATLCS B Pa3INUHbIX UCTOYHUKAX MH(opMauumn (TeKCTe y4eGHOro nocobus,
Hay4HO-TONYNSAPHOI NTepaType, GUONOTMYECKUX CMOBAPSX M CMPaBOYHMKAX, KOMMbHOTEPHbIX
6asax [AaHHbIX, B VIHTepHeTe), aHaM3MpOBaTb WMHAOPMALMIO Pa3NYHbIX BUAOB W opM
npeacTaBneHuns, KPUTUYECKI OLEHIBATb €€ [IOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;

(hopmynupoBaThb 3anpocbl U MPUMEHATb Pa3/IMYHble MEeTOAbl NPW MOuUCKe 1 oTHope
GMONOrNYeCKOo MH(OPMALLMK, HEOOXOAMMON 415 BbIMOHEHUS YYeOHbIX 3a4ay;

npuobpeTaTb OMbIT MCMNOb30BAHWA MHHOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOMOTWA,
COBEPLLEHCTBOBATb KY/bTYpY aKTUBHOIO UCMO/b30BaHUSA Pa3/INYHbIX MOMCKOBLIX CUCTEM;

CaMOCTOATENIbHO  BbIGMPaTb ONTUMaNbHYKO (OPMY NpescTaBleHUs BUOMOr1MYecKou
NHopMaLMn (CXembl, rpaurKm, uarpammbl, TabanLbl, PUCYHKN 1 APYroe);

MCMONb30BaTb Hay4HbI A3blK B KayecTBe CpeAcTBa Npu pabote € OMONOrMYeCcKoid
NHopMaLmeli: NPUMEHATb XUMUYECKME, (PU3NYECKMe Y MaTeMATMYECKMe 3HaKU U CUMBOJIbI,
(hopmynbl, abbpeBmaTypy, HOMEHKNATypy, WCMOMb30BaTb W Mpeobpa3oBbiBaTh 3HAKOBO-
CUMBO/IMYECKMNE CPeACTBA HarNSA4HOCTH;

BNafieTb HaBblKamMu pacrnosHaBaHWsi U 3alWyTbl  MHMOPMaLWK, UH(OPMaLMOHHON
6e30MacHOCTW IMYHOCTW.

OBJ]aI[eHl/Ie YuuB€EpCaJIbHBIMH KOMMYHHKATUBHBIMU HeﬁCTBHﬂMH:
1) o01enume:

OCYLLIECTB/ISITb KOMMYHMKaLIMI BO BCEX Chepax XU3HM, aKTUBHO y4acTBOBaTh B Auanore
WA [UCKYCCUM MO CYLLIECTBY 06CYK/Aaemoli TeMbl (YMEHME 3a/1aBaTb BOMPOCHI, BbICKAa3bIBaTh



CYXIEHNS OTHOCUTENbHO BbIMOMIHEHWSI MNpeanaraemoli 3afaull, Y4YuTbiBaTb WHTEPECHI W
COr/laCOBAHHOCTb MO3ULMIA APYTUX YYaCTHUKOB AManora uan AUCKyccum);

pacrosHaBaTb HeBep6aanb|e CpeacTea O6LL|,€HVIFI, MOHMMaTb 3HayeHWE CouUaIbHbIX
3HaKoB, NPeANoChbI/IOK BO3HNKHOBEHNA KOHCbJ'IVIKTHbIX cmyau,vlﬁ, YMETb CMAryaTb KOHCbJ'IVIKTbI n
BECTW MePeroBopsbl;

BNafieTb PasNYHbLIMK CnocobamMi OBLLEHNS N B3aMMOAEACTBMS, NOHUMATb HaMepeHUs
APYrUX Ntoaeld, NPosBNATL YBAXKMTE/IbHOE OTHOLLIEHME K COGeCeHUKY 1 B KOPPEKTHOW thopMe
(hopmynMpoBaTb CBOM BO3PAKEHNS;

Pa3BEPHYTO U NOTMYHO M3NaraTb CBOK TOYKY 3PEHUS C WCMOMb30BaAHMEM SI3bIKOBbIX
cpeacTs.

2) COBMECTHaAA N1eATCJIbHOCTD:

MOHMMaTb 1 UCMO/b30BaTh NPENMYLLECTBA KOMaHLHON N UHAMBUAYaIbHON paboTbl Npu
peLleHny 6ruonornyeckort NpobaemMbl, 060CHOBbIBaTL HEOOXOANUMOCTb NMPUMEHEHUS TPYMNOBbIX
(hopM B3aUMOAENCTBMS NPU PeLLEHNN Y4e6HOI 3aauu;

BbIGMpaTb TEMATUKY U MeTOAbl COBMECTHbIX [AECTBUM C YYETOM OO6LLMX MHTEPECOB U
BO3MOXHOCTEN KaX[0ro YneHa KOJNeKTuBa,;

NPUHMMaTb LENM COBMECTHON [eATeNlbHOCTU, OpraHu3oBbIBaTb M KOOPAMHMPOBATb
[ENCTBMA MO €€ [OCTMDKEHWIO: COCTaBMsTb NAaH AENCTBWIA, pacrpefensTs PonnM C Yy4YeToM
MHEHWIA YYaCTHMUKOB, 06CYXKAaTb pe3y/bTaTbl COBMECTHOIN paboThl;

OLIeHMBATb Ka4YeCcTBO CBOEr0 BKaJa M KaX/A0ro y4acTHMKA KOMaHAbl B 06LLMIA pe3ynbTaT
Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBbIE MPOEKTHLI, OUEHMBATL NAEN C NO3ULWN HOBU3HLI, OPUTMHATbBHOCTMN,
I'IpaKTI/Il-IeCKOVI 3Ha4YMOCTH,

OCYLLECTBNATb MO3UTUMBHOE CTpaTerm4eckoe noBeaeHne B pPas/inyHbIX CUTyaluax,
NnpoAB/ATb TBOPYECTBO U Boo6pa>KeH|/|e, ObITb MHNLUNATUBHbIM.

OBJ1aIeHHe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J€fiCTBUIMU
1) camoopraHu3anus:

NCMNONb30BaTb OMONOrMYecKe 3HaHUA Ana  BbIABNEHUA ﬂpOﬁﬂEM N X peleHna B
XXU3HEHHbIX U y'~|86HbIX CUTyaLnAX;

BbIGMPATb Ha OCHOBE GMOMIOTMYECKMX 3HAHWIA LIENEBbIE U CMbIC/IOBbIE YCTAHOBKM B CBOMUX
[EVCTBMAX M MOCTYMNKax Mo OTHOLLEHWIO K XXMBOI Npupoe, CBOEMY 3[10POBLIO M 3/10POBbIO

OKPY>XKaHOLLMX;



CaMOCTOSITe/IbHO OCYLLECTBATL MO3HABaTe/bHYHO [eATENIbHOCTb, BbISBNSTL NPOG/IEMSI,
CTaBUTb W (hopMynMpoBaTb COGCTBEHHblE 3aJauM B 06pa30BATeNbHOW [AESTeNbHOCTU W
YKU3HEHHbIX CUTYaLNSIX;

CamMOCTOSITe/IbHO COCTaB/SATb NJaH peLleHnst NPo6aemMbl C YYETOM UMEHOLLIMXCS PECYPCOB,
CO6CTBEHHbIX BO3MOXKHOCTEW 11 MpeanoyYTeHui;

[aBaTb OLEHKY HOBbIM CUTYyaLUsM;

pacLLUMpATbL pamKy y4ebHOro npeAmMeTa Ha OCHOBE NIMYHBIX MPeANoYTEHNR;

[ienatb 0CO3HaHHbIN BbIOOP, apryMeHTUPOBaTh ero, 6parb OTBETCTBEHHOCTb 3a PeLLEeHME;
OLeHMBATb NPUOOPETEHHBIN OMbIT;

Croco6cTBOBaTh  (POPMUPOBAHUIO W MPOSBNIEHUIO LUMPOKOWA 3pYyAULMU B pasHbIX
0651acTAX 3HaHWIA, NOCTOAHHO MOBbILLIATL CBOM 06pa30BaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYaLMsIM, BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLEHMBATbH
COOTBETCTBYE Pe3y/bTaToB Lie/sM;

BNafleTb HaBblKaMy NO3HaBaTENbHON pedieKCUM Kak 0CO3HaHWS COBEPLLIAEMbIX AENCTBMIA
W MbIC/INTENbHBIX MPOLLECCOB, MX Pe3y/bTaToOB M OCHOBAHWIA, UCMO/b30BaTb MPUEMbI pediiekchm
ANs OLEHKMN CUTYyaLMK, BbIGOPA BEPHOTO PeLLEHNS;

YMETb OLUEHMBATb PUCKN N CBOEBPEMEHHO NMPUHNUMATb PELLEHNSA MO NX CHXKEHNIO;

NPUHNMATb MOTUBbI N apPryMEHTbI APYTX NpY aHa/1n3e PE3yNbTaToB AEATE/IbHOCTU;

3) npuHsITHE CeOsl M APYIHX:

MpUHUMAaTbL cebsl, MOHUMas CBOM HEJOCTATKMN U JOCTOMHCTBA;

MPUHUMATb MOTMBbI 1 apryMeHTbI APYTUX NPY aHa/IM3e pe3ynbTaToB AeSTeNbHOCTY;
Mpu3HaBaTb CBOE MPaBo ¥ NPaBo APYrMX Ha OLIMOKY;

pa3BnBaTb CNOCOGHOCTb NOHMMATb MMp C NO3nunn Apyroro YenoBeka.

HHPEAMETHBIE PE3YJIbTATHI



MpeaMeTHbIE pe3ynbTaTbl OCBOEHUS COAEPXKaHWs ydeGHOro npeameta «buonorus» Ha
yrny6néHHOM YPOBHE OPUEHTNPOBAHbI Ha o6ecneyeHve MPOQUILHOTO
06YyueHns 06yvaroLLmxcs 61uonorun. OHU BKIKOUAKOT: creuudnyeckme ans 61MONoruM HaydHble
3HaHUs, YMEHUs U Crocobbl fAelCTBMIA MO OCBOEHWIO, WHTEPRpeTaLuy U npeobpasoBaHuio
3HaHWi, BUAbI AEATENLHOCTY MO MOMYYEHUIO HOBbIX 3HAHWIA Y UX MPUMEHEHUIO B Pa3/IMUHbIX
yuebHbIX, a TaKkKe B pealbHbIX JKU3HEHHbIX CUTyauusX. [lpeAMeTHble pe3ynbTaTbl
npeAcTaB/eHbl M0 rofamM U3yyeHus.

MpeaMeTHble  pe3ynbTaTbl  OCBOEHMs ydeGHOro npegmeta  «bBuonorus» B 10
Kaacce [ONKHbI OTPaXKaTb:

CHhOpMMPOBAHHOCTb 3HAHUIA O MECTE ¥ POSIN BUONOTNN B CUCTEME ECTECTBEHHBIX HayK, B
(hOPMUPOBAHMM ECTECTBEHHO-HAYYHOW KapTUHbl MUPa, B MO3HaHUWM 3aKOHOB MNPUPOAbI Y
peLleHnn Npo6bnem paLyoHaIbHOro NPYPOLOMNO0/b30BaHNS, 0 BKIaZLe POCCUNCKMX U 3apyBeXKHbIX
YYeHbIX B pa3BuTUE GUONOrnu;

BflafleHne CUCTeMON BMONIOrMYECKUX 3HAHWIM, KOTOpas BK/IKOYAeT: OCHOBOMO/araroLLme
ouonornyeckme TepMUHbI U MOHATUA (KU3Hb, K/IETKa, OpraHu3M, meTabosivM3Mm, romeocTas,
camoperynauus, camoBoCMnpon3BefeHne, HacNeACTBEHHOCTb, N3MEHYMBOCTb, POCT U PasBUTKE),
ouvonormyeckne Teopum (KnetouHas Teopusi T. LlBaHHa, M. LUneigeHa, P. Bupxosa,
XPOMOCOMHas Teopus HacneacTeeHHocTn T. MopraHa), ydeHnus (H. V. BaBunoBa — 0 LeHTpax
MHOroo6pasns 1 NPOUCXOXKAEHUA KYNbTYPHbIX PacTeHWit), 3aKOHbl (eAMHO06pas3ns MOTOMKOB
MepBOro rNoKOo/IeHWs, pacLLenieHns, YACTOThbl rameT, He3aBMCUMOro HacnefosaHusa . MeHpens,
rOMOMIOrMYECKMX PSALOB B Hac/neACTBEHHOW W3MeHumBocTM H. W. BaBwuniosa), MNpUHUMMbI
(KomnsieMeHTapHOCTW);

BnajeHne OCHOBHbIMW METOAAMMN Hay4YHOro no3HaHWA, UCMob3yEMbIX B OV0N0rNYECKNX
MNCCrefoBaHNAX XUBbIX 06bEKTOB (OI'II/ICB.HI/Ie, N3MEPEHNE, Ha6mo,qu|/|e, SKCI'IepI/IMEHT);

YMeHUWe BblfeNAaTb CYLLECTBEHHbIe MPU3HAKWU: BUPYCOB, KMETOK MPOKApUOT U 3yKapuoT,
OAHOK/IETOYHBIX U MHOTOK/IETOYHbIX OPraHW3MoB, B TOM 4mcie 6akTepuid, rprbos, pacTeHuiA,
YXVBOTHBIX M YenoBeKa, CTPOEHWS OpraHoB U CUCTEM OpPraHOB PacTEHWIA, XXMBOTHBIX, Ye/I0BEKA,
MPOLIECCOB  XKM3HELEATENIbHOCTM, MNPOTEKaloWmMX B OpraHn3Max pacTeHWid, >KUBOTHbLIX 1
yesioBeka, 61OMOrMYECKNX NPOLIECCOB: 0OMeHa BeLLECTB (MeTaboM3M), NpeBpaLLeHns 3Hepruu,
OpoXkeHns, aBTOTPO(HOrO M reTepoTPOPHOro TUMOB MUTaHUA, (POTOCUHTE3a U XeMOCUHTE3a,
MUTO3a, Mein03a, raMeToreHesa, ambpuroreHesa, NOCTaMOPUOHa/ILHOTO Pas3BUTUSA, Pa3MHOXEHNS,
WHAMBUAYANbHOTO Pa3BUTUA opraHu3Ma (OHTOreHesa), B3aMMOLEWCTBUSA TFEeHOB, reTeposuca,
MCKYCCTBEHHOIO 0T60pA;

YMEeHVe YCTaHaBNMBaTb B3aVMOCBS3M MeXAy OpraHoMAamn KeTKn 1 ux QyHKUUSMU,
CTPOEHMEM K/NETOK PasHbIX TKaHel 1 1X QYHKUMSMU, MeX[Y opraHamu 1 CUCTeMaMU OpraHoB Y
PACTEHWIA, XXMBOTHBIX W YeMoBEKA W UX (YHKLMAMU, MeXAy CHUCTEMAMU OpraHOB U UX
(YHKUMAMM, MeXAy 3Tanamum o6MeHa BELLEecTB, 3Tanamy KNETOUHOrO LMKAA U XKUZHEHHbIX
LUMKOB OPraHK3MoB, 3Tanamyi SMOPUOHANIBHOTO Pa3BUTWS, TFEHOTUMOM W (PEHOTUMOM,
(heHOTUMOM 1 (haKTopami cpe/bl 0BUTaHMS;

YMEHWNE BbIABAATL OT/INYUTENbHBLIE MPU3HAKK XUBbLIX CUCTEM, B TOM 4UC/E paCTeHMIz,
XUBOTHbIX N YE10BEKaA,



YMEHNE MNCNOJ/Ib30BaTb COOTBETCTBYHOLLME apPryMEHTHI, 6VIOJ'IOI'VI‘-I€CKyI-0 TEPMUHONOTNIO
M CUMBOJTUKY A1 AOKa3aTe/IbCTBa POACTBa OPraHM3MOB Pa3HbIX CUCTEMATUYECKNX TPYIII,

YMEHNE peLlaTb 6ronornyeckme 3afa4vn, BbIABNATb MPUYNHHO-CNEACTBEHHbIE CBA3N
MeXay wunccneayemMmbiMun 61oNornyecKnMn npoueccammn 1 ABNEHUAMW, [Oe€NaTb BbIBOAbI W
MPOrHO3bl Ha OCHOBAaHWMK MOJTYYEHHbIX PE3YNLTATOB;

YMeHVE BbINOMHATL NabopaTopHble M NpakTuyeckue paboTbl, COBM0AATL NpaBmaa npu
paboTe ¢ y4ebHbIM 1 1abopaTopHbLIM 060PYA0BAHNEM,;

YMEHMe BbIABUraTb TUMOTE3bl, MPOBEPATb WX 3KCMEPUMEHTAIbHBIMUA  CPEACTBaMMU,
(hopmynmpys Lienb NCCNefoBaHMs, aHaIM3POBaTh NOTYYeHHbIE Pe3yNbTaTbl U AeNaTb BbIBOAbI;

yMeHMWe y4yacTBOBaTb B Y4eBHO-MCCeA0BaTeNbCKO paboTe NO GMONOrNK, 3KONOTUN U
MeAuLIMHe, NPOBOAMMON Ha 6ase LIKO/MbHbLIX Hay4HbIX O6LUECTB, W MyG/MYHO MpeacTaBnsTh
MONyYeHHble pe3yNnbTaTbl HA YYEHUUYECKUX KOH(EPEHLIMSIX;

YMEHVE OLeHMBATb 3TWYECKME aCMeKTbl COBPEMEHHBIX WCCMe0BaHWA B 061acTu
6uonorMM 1 MeanLUHbI (KNOHUPOBaHME, WUCKYCCTBEHHOE OM/I0A0TBOPEHME, HaMpaBieHHOe
M3MEHEHVe reHoMa 1 Co3aHne TPAHCTEHHbIX OPraH13MOoB);

YMEHMe OCYLLECTBMSATb OCO3HAHHbIV BbIOOp OyaAyLLeil NPotecCMoHabHON AeATeNbHOCTM
B 06nactu 6uonoruv, MeauuMHbl, OMOTEXHOMOrMKU, BETEPUHapWK, CEeNIbCKOro XO03SIMCTBa,
MULLEBOA NPOMbILLSIEHHOCTH, YrAybnaTb MO3HaBaTeNbHbIA  MHTEPEeC, HanpaBfieHHbIN Ha
OCO3HaHHbIA BbIOOP COOTBETCTBYHOLLEN MpodeccMn U NPOLO/MKEHWE  GMONOrMYECKOro
06pa3oBaHuWs B OpraHm3aumsax cpegHero npotecCMOHaIbHOIO U BbiCLLEro 06pa3oBaHus.

MpeaMeTHble  pe3ynbTaTbl  OCBOEHWA  yyebHOro npegmetra «buonorus» B 11
Knacce [OMKHbI OTPaXKaTb:

ChOPMMPOBAHHOCTb 3HAHWIA O MECTE 1 PO BMONOTNM B CUCTEME ECTECTBEHHBIX HayK, B
(hOpMMPOBaHMN COBPEMEHHOIN eCTECTBEHHO-HAY4YHOM KapTUHbl MMPa, B MO3HAHWM 3aKOHOB
NPUPOALI U PELLEHMIN 3KOMOrMYeCKMX NpobsiemM YeloBeYeCTBa, a TakkKe B PeLleHMn BOMPOCOB
paLMOHaNbHOrO NPUPOAOMNONbL30BaHNSA, U B (HOPMUPOBAHMM LIEHHOCTHOrO OTHOLUEHMA K
npupojae, O6LLECTBY, 4YeoBeKY, O BK/IaAe POCCUMCKMX WU 3apyOeXHbIX Y4Y&HbIX-6M0M0roB B
pasBuTUE BUONOTNN;

YMeHVe BafieTb CUCTEMOM OMONOrMYECKMX 3HAHWIA, KOTOpas BK/KOYAET OnpeseseHns u
MOHVMaHWe CYLLHOCTM OCHOBOMOMAralLWmx 6MONOrMYECKUX TEPMUHOB W MOHATWIA (BUA,
aKocucTema, 6uocgepa), OGuonormyeckne Teopum (3BOMKOLUMOHHAS Teopus Y. [apBuHa,
CUHTETMYeCKad Teopus asonounn), ydeHus (A. H. CeBepuoBa — 0 NyTAX M Hanpas/ieHUNAX
agonouun, B.W. BepHaackoro — o 6uocgepe), 3akoHbl (FreHeTUYeCKoro paBHoeecusi k. Xapam
n B. BaitH6epra, 3apogbiweBoro cxoactea K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
3K0NOrMYecKou NpaMuabl 3Heprun), runotesbl (runoTesa «mupa PHK» Y. T'unbepta);

YMEHMEe BMafieTb OCHOBHbIMW METOAaMM Hay4yHOro MO3HaHWUsA, WCMONb3YeMbIMA B
BMONOTMYECKNX UCCNEA0BaHNAX XXMBbIX OOBEKTOB 1 3KOcMcTeM (OmucaHue, W3MepeHue,
HabnoeHNe, 3KCNEPUMEHT), Croco6aMy BbISBNIEHWS U OLIEHKM aHTPOMOreHHbIX U3MEHEHWI B

rMprpoae,



yMeHWe BbIAeNsTb CYLIECTBEHHbIE MPU3HAKW: BWAOB, 6GKMOreoLEeHO30B, 3KOCKUCTEM U
6uoctepbl, CTabUAN3MPYIOLLEr0, ABMXKYLLETO W paspblBatoLLEro ecTecTBEHHOro 0T60pa,
annonaTpPMUeckoro 1 CUMMNaTPUUECKoro BMA006pa3oBaHus, BAUSHAS ABUXKYLLMX CUM 3BOMHOLINA
Ha reHo(oHA MonynsaLuuM, NPUCIOCO6GIEHHOCTM OPraHN3MOB K Cpefe 06UTaHuMs, YepefoBaHus
HarpaBeHWIA 3BOMOLIMK, KPYrOBOPOTA BELLLECTB 1 MOTOKA 3HEPrMN B 9KOCMCTEMAX;

YMEHMe YCTaHaB/MBaTb B3aMMOCBS3M MeXAy MpOLEeccaMi 3BOMOLMN, ABMKYLLMU
CWUMamMM aHTPOMOreHe3a, KOMMOHEHTaMM PasNyHbIX 3KOCUCTEM M MPUCNOCOBNEHMAMN K HUM
OpraHu13MoB;

YMEHWE BbISBATL OT/IMUUTENIbHbIE MPU3HAKN KMBbIX CUCTEM, MPUCNOCO6/IEHHOCTb
BUAOB K cpede 06WTaHMSA, abUMOTUYECKUX U OMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM,
B3a/MOCBS3€el OpraHM3MOoB B COOOLLECTBAX, aHTPOMOreHHbIX M3MEHEHWNIA B 3KOCUCTEMAX CBOEiA
MECTHOCTWU;

yMeHMWe UCMO/b30BaTh COOTBETCTBYIOLLME apryMeHTbI, 6110NI0rMYECKY0 TEPMIHOMOTIIO
M CUMBONMKY [AN1s [0Ka3aTeNbCTBA POACTBA OPraHM3MOB pasHbIX CUCTEMATMYecKuX rpynn,
B3aMMOCBSI3/ OPraHWU3MOB U cpefbl 06UTaHWs, eAVMHCTBA YE/IOBEUYECKMX pac, HEO6XOAMMOCTM
COXpaHeHUs: MHOroo6pasnsi BUJOB M 9KOCUCTEM Kak YCMOBMSI COCYLLECTBOBAHUS MPUPOAbl U
YesI0BEYECTBa;

YMEHNE peLlaTb oronorunyeckme 3afa4dn, BbIABMATbL MPUYNHHO-C/IEACTBEHHbLIE CBA3N
Mexgy wuccnegyemMbiMun 6110/10rMYECKMM npoueccamMn ”n ABNEHUAMW, [enaTb BbIBOAblI U
MPOrHO3bl Ha OCHOBaHUW NMOMYYEHHbIX PE3Y/bTATOB;

YMeHVe BbINOMHATL 1a00PaTOPHbIE M MpaKTUYecKne paboTbl, CoBMO4ATL Npasuia npu
paboTe ¢ y4ebHbIM 1 nabopaTopHLIM 060PYA0BaAHNEM;

YMeHWe BbIABUraTb T[UMNOTE3bl, MPOBEPATb WX 9SKCMEPUMEHTAbHBIMU CPeAcTBaMMm,
(hopMynupys LieNb UCCnefoBaHuNs, aHaNM3MPOBaTh NOMYYeHHbIe pe3y/bTaTbl U AeNaThb BbIBOAbI;

yMEHMEe Y4acTBOBaTb B Y4eBHO-UCCEA0BaTENbCKO paboTe Mo GUOMOrWK, 3KOMOTUN U
MeauLVHe, MPOBOAMMOIA Ha 6a3e LUKOMbHbLIX HayYHbIX OG6LUECTB, U MyGAMYHO MPeACTaB/sATh
MONyYeHHble Pe3yNbTaTbl Ha YYEHUUYECKUX KOH(EPEHLIMSX;

yMeHWe OLeHMBaTb [WMOTE3bl M TEOPUM O MPOUCXOXAEHUWN XXMU3HW, YenoBeka W
YesioBeYECKMX pac, O MpuYMHaxX, MOCMEeACTBUAX WM CNocobax NpefoTBpaLLeHns rnobasbHbIX
N3MEHEHMI B Buocepe;

YMEHME OCYLLECTBNATL OCO3HAHHbIN BblIGOp ByayLLeil NpodecCMoHaIbHON AeATeNIbHOCTM
B 006nactm 6uonoruu, 3KOMOrMKM, NPUMPOAOMNONb30BaHNSA, MeAWLMHbI,  BUOTEXHOMOTUN,
MCUXONIOMNN, BETEPUHapUM, CEebCKOr0 XO3AMWCTBa, MULLEBOM MPOMbILLIEHHOCTH, Yray6nsTh
Mo3HaBaTeNbHbIAi MHTEPEC, HanpaB/eHHbIi Ha OCO3HaHHbI BbIOOP COOTBETCTBYHOLLEN
npoeccun 1 NPOLOsIKeHMEe BMOOTMYECKOro 06pa3oBaHNs B OPraHn3aLuax CpeiHero



I'IpO(*)eCCVIOHaﬂbHOI'O M BbICLLIETO 06pa3OBaHVIFI.






TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmeHoBaHWe pa3genos 1 TeM NporpamMmbl KonnyecTtBo Yacos
n/n Bcero  KOHTpOsbHble MpakTnyeckme
paboThl paboThl
1 bronoruns Kak Hayka 1
2 JKVBble CUCTEMbBI N NX U3YYEHWNE 2
3 buonorua KneTku 2 0.5
4 XUMUYeckKas opraHnsauma KneTku 10 1
5 CTpoeHue 1 PYHKLUUN KNETKK 8 2
6 OO6MeH BeLecTB 1 NpeBpaLleHre 3HePrumn B 9 1
KNeTke
7 HacnefcTBeHHas MH(opMaums n peainsaums e s 9 0.5

KNETKe



8  KM3HEHHbI UMK KNETKN

9 CTpoeHue 1 PYHKLUN OpraHn3mMoB

10 Pa3sMHOXXeHWe 1 pa3BUTHE OpraHNU3MOoB

11 T[eHeTWKa — HayKa O HacnefCTBEHHOCTM U U3MEHUYMBOCTU OPraH13mMoB
12 3aKOHOMepHOCTM HacneACTBEHHOCTH

13  3aKOHOMepHOCTU M3MEHUYNBOCTHU

14 ['eHeTuKa yenoBeka

15 Cenekuus opraH1M3moB

16  BuOTexXHOMorna N CUHTETUYECKas Gruonorus

17 Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

ITOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnyecTtso Yacos
n/n Bcero KoHTponbHble [Mpak
paboThbl pi
1 Buonoruna Kak KOMmnjekcHasa HayKa U Kak 4acTb COBPEMEHHOI0 1
obLecTBa
2 )KuBble CMCTEMBI 1 UX CBOCTBA 1
3 YpoBHeBas opraHum3auns >XmBbIX CUCTEM 1
4 VcTopusa OTKPbLITUA U U3y4eHNs KneTKU. KneTouHas Teopus 1
5  MeTobl MONEKYNSPHON U KNETOYHOW 6ronoruu. MpakTnyeckas 1
paboTa «M3yyeHne METOA0B KNETOUHONW 6rnonorum (xpomatorpadus,
anekTpodhopes, anddepeHumansHoe LeHTpUdyrmposaxue, MNLP)»
6  XUMWUYECKMIA COCTaB KETKU 1
7 MuHepa/bHble BeLecTBa KIeTKK, nx 61nonornyeckas posb 1
8  OpraHunyecKue BelLecTBa KNeTkn — 6enku. JlabopatopHas paboTta 1

«OBHapy»XeHVe GeNTKOB C MOMOLLbI0 KaUeCTBEHHbIX peakLuii»



No
n/n

10
11
12

13
14

15
16
17

18
19

20

21

22
23

24

25

26
27
28
29

30

31
32

33
34
35

Tema ypoka

CBolicTBa, Knaccupumkaumsa n pyHKLMM 6eKoB
OpraHuyeckue BeLLeCTBa KNETKU — YreBofbl
OpraHuyeckue BeLLEeCTBa KNETKU — IMNUAbI

HyknenHosble kucnotbl. AHK n PHK. JlabopaTopHas paboTa
«l/ccnefioBaHME HYK/TEMHOBbLIX KUCNOT, BbIAENEHHbIX U3 KNETOK
pasNYHbIX OpraHn3MoB»

CtpoeHue 1 yHKumn AT®. [pyruve Hykneosunarpudocdarsl (HTP)

CekseHupoBaHune IHK. MeToabl reHOMUKMK, TPAHCKPUNTOMUKM,
NpPOTEOMUKN

MeToAbl CTPYKTYPHOA 610n0rum
Tunbl KNeTok. MpokKaproTnyeckas Knetka

CTpOoeHwe 3yKapnoTMUecKoli KNeTku. MpakTuyeckas paboTa
«M3yyeHne CBOINCTB KNeTOUYHOW MeMBpaHbI»

MOBEPXHOCTHbIN annapat KNeTKu

OpHomMeMbpaHHble opraHoubl KneTku. Mpaktuyeckas paboTa
«M3yyeHre ABUKEHNSA LUTOMNNAa3Mbl B PACTUTESIbHbBIX K/IETKaX»

MonyaBTOHOMHbIE OpraHoOWAbl KNETKN: MUTOXOHAPUM, NNacTupl.
Na6opaTopHas paboTa «lIccnenoBaHune Nnamonnsa v Aennasmonnsa
B PACTUTE/bHBIX KNETKax»

HememGpaHHble OpraHouabl KNeTKu
CTpoeHwue 1 pyHKLMKM sapa

CpaBHUTeNbHas XapaKTepUCTMKA KNEeTOK 3yKapunoT. SlabopaTopHas
paboTa «l/13yyeHne CTPOEHMUS KNETOK Pas/IMUHbIX OpraH3MOB»

AccMnnAaLna v QUCCUMUNAUNA — ABe CTOPOHbI MeTabonn3ma.
Tunbl 06MeHa BeLecTB. JTabopaTopHas paboTa «/13yyeHne
KaTa/IMTNYeCKON aKTUBHOCTM (PEPMEHTOB (Ha NprMepe aMuniasbl Un
KaTanasbl)»

PepMeHTaTUBHbIV XapakTep peakuuii KNeToYHOro metabomsma.
JNabopatopHas paboTa «M3yyeHne hepMeHTaTUBHOIO pacLuensieHns
nepokKcuia BOAOPOAA B PACTUTE/bHBLIX U XKMBOTHBIX K/IETKax»

Benkun-akTmsatopbl ¥ 6eNKN-UHIMOUTOPBI
ABTOTPOMHbIA TUN 06MEeHa BELLECTB
doToCKHTES

XemMocuHTe3. JlabopaTopHas paboTta «CpaBHeHMe NPOLLECCOB
(hoTOCMHTE3A N XEMOCUHTE3a»

AHa3po6Hble opraHun3mbl. Bugbl 6poxkeHns. JTabopaTtopHas paboTa
«CpaBHeHMe NPOLECCOB OPOXKEHMUSA W [bIXaHNS»

A3p06HbIE OPraHn3Mbl. ATanbl S3HEPreTUYECKOro 06MeHa

SHepruns MemopaHHOro rpagneHTa NPpoToHoB. CuHTe3 AT®: paboTa
NPOTOHHON AT®-CUHTa3bI

Peakunn maTpu4yHOro cMHTE3a
TpaHCKpUNLMA — MaTpUYHbINA cUHTE3 PHK
TpaHcnaums n ee atanbl

Bcero KOHTpO/bHbIE

N

[EEN

[HEN

[ [ = S S

[EEN

KonnyecTBo Yacos

paboThbl

Mpak
pi



No
n/n

36
37
38
39

40
41
42
43
44

45
46

47
48
49

50

o1

52
53
54
55

56
57
58
59
60
61
62
63
64

65
66
67
68

Tema ypoka

KoamposaHue aMUHOKUCNOT. Ponb prbocomM B 6UOCHHTe3e 6enka
OpraHuszauus reHoma y npokapuoT 1 3yKapuoT
MonekynsipHble MexaHV3Mbl 3KCMPECCUM FEHOB Y 3yKapuoT

BI/IpbeI — BHEK/IETOYHbIE CpOprI YXU3HU 1 06NnUraTHble napasnThl.

MpakTnyeckas paboTa «Co3gaHne MOLeNn BUpyca»
BurpycHble 3a60/1eBaHUSA YeN0BEKa, XXMBOTHbIX, PacTeHNI
HaHoTexHoMorum B 6Monorum 1 MeguumHe

YKU3HEHHbIN LUK KNETKM

MaTpuyHbIin cnHTe3 AHK

Xpomocombl. JlabopaTopHas pa6oTa «/13yueHre XpOMOCOM Ha
FOTOBbIX MUKpOMpenapaTax»

LJeneHuve KNeTkn — MnTos3

Tunbl KNeToK. KapnoknHes n LMToKnHes. JlabopaTtopHas paboTta
«HabnogeHe MUTO3a B K/IETKaX KOHYMKA KOpeLlKa Nyka (Ha
roTOBbIX MUKpOMnpenaparax)»

Perynaums >xM3HeHHOro LnKna KNeTok
OpraHu3m Kak efiMHoe Lenoe

TKaHu pacTeHuid. JlabopaTopHasa paboTa «lA3y4yeHne TKaHei
pacTeHnn»

TKaHM XMBOTHbIX 1 YenoBeka. JTabopaTopHasi paboTta «M3yyeHune
TKaHel YXMBOTHbIX»

OpraHbl. Cructembl opraHoB. JlabopatopHas paboTta «/13yyeHne
OpraHoB LBETKOBOIr0 pacTeHus»

Onopa Tefa opraH1U3MoB
[BVXEHNEe 0praH1M3MoB
MTaHWe opraHNU3MoB

IMnTaHne N03BOHOYHbIX XXMBOTHbLIX. [MLLEBapUTENbHAA CUCTEMA
YyenoBeKa

[JbixaHne opraH13moB

[JbiXxaHre No3BOHOYHbIX XXMBOTHbIX M Ye/10BeKa

TpaHcnopT BELLECTB Y OpraHnu3MoB

KpoBeHoCHasa cncTema No3BOHOUHBIX XMBOTHbIX 1 Ye10BEKA
BbigeneHve y opraHm3moB

3aluTa y opraHm3Mos

VIMMyHHas cuctema yenoBeKa

PasgpaXmMMocTb 1 perynauus y opraH1n3moB

C'yMopanbHas perynsums n 3HAOKPUHHAS CUCTEMA XKMBOTHBIX U
YesioBeka

dopMmbl pa3MHOXEHNS OPraH13MOoB

MonoBoe pasmMHOXeHMe

Melio3

MameToreHe3. O6pa3oBaHue U Pa3BUTME NOMNOBbIX KNETOK.

Bcero KOHTpO/bHbIE

N T e T T e T e T = [ = S S = R
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KonnyecTBo Yacos

paboThbl

Mpak
pi



No
n/n

69
70
71

72

73
74

75

76
77
78

79
80
81
82
83
84
85
86
87

88
89

90

91

92
93

94

95

Tema ypoka

Na6opaTtopHas paboTa «/3yueHne CTPOEHMS NOMOBbIX KNETOK Ha
rOTOBbIX MUKpOMpenapaTax»

VHanBuAayanbHOe pasBuTHe OPraHM3MoB — OHTOMEHE3
3aknagKa opraHoB U TKaHel u3 3apodblleBbIX JIMCTKOB

POCT 1 pa3BMTME XMBOTHbIX. JlTabopaTopHas paboTa «BbisiBNeHMe
MPU3HAKOB CXO/CTBA 3aPOAbILLEV MO3BOHOUHBIX KMBOTHbBIX»

Pa3mMHOXeHVe 1 pa3BUTUE pacTeHWiA. JTabopaTopHas paboTa
«CTpOeHNe OpraHoB Pa3MHOXXEHWS BbICLUMX PaCTEHUIA»

VIcTopusa CTaHOBNEHUA U Pa3BUTUA TEHETUKN KaK HayKu

OCHOBHbIe NOHATUA 1 CUMBOJIbI TeHeTUKK. JlabopaTopHas paboTa
«[lpo3odmna Kak 00bEKT reHeTUYECKUX NUCCNe0BaHN»

3aKOHOMEpPHOCTM Hac/ef0BaHWs Npn3Hakos. MoHOrMépuaHoe
ckpewmBaHue. MpakTuyeckas paboTa "V3yyeHne pe3ynbTaToB
MOHOTMOPUAHOr0 CKpeLmnBaHms y po3opunsibl”

LiuTonormyeckue 0CHOBbI MOHOTMOPUAHONO CKPELLMBaHNS
AHanusmpytoLLee CKpeLmBaHue. HenonHoe LOMWHUPOBaHYE

AnrnépuaHoe ckpelymsaHue. Mpaktuyeckas paboTa «/13yyeHne
pe3ynbTaToB AUTMOPUAHOIO CKpeLmnBaHms y 4p030dunsibl»

LinTonornyeckme 0CHOBbI ANTMOPUAHOIO CKPeLLMBaHNA

CuenneHHoe HacneaoBaHve NPU3HAKOB

XPOMOCOMHasi TeOpuna HacneACTBEHHOCTH

["eHeTnKa nona

eHOTMN Kak LIenocTHas cuctema

"eHeTMYECKNIA KOHTPO/b Pa3BUTUA PaCTEHWIA, XXMBOTHBIX N Ye/loBeKa
13MeH4MBOCTbL NPU3HAKOB. Bubl N3MeHYMBOCTH
MogaunhmKaloHHas U3MEHUYNBOCTb

BapuayuunoHHbIi pag v BapralMoHHas Kpueast. JlabopaTtopHas paboTa
«MccnefoBaHne 3aKkOHOMEPHOCTEN MOANPUKALMOHHOM
1N3MeHUMBOCTU. NOCTPOEHNE BapMaLMOHHOIO psiaa U BapyaLoOHHOIA
KpUBOMN»

"eHOTMNMYeCcKast N3MEHUMBOCTb. KOMOMHATMBHAA U3MEHUMBOCTb

MyTaloHHas 3MeHUMBOCTb. [NpakTnyeckas pabota «MyTtauum y
[p030(hKnsibl (Ha roToBbIX MUKpOMpenapaTax)»

3aKOHOMEPHOCTM MyTaLMOHHOIO NpoLiecca. NUreHeTKa 1
3MUreHOMUKa

"eHeTnKa Yyenoseka. MNMpakTuyeckas pabota «CocTasnieHne 1 aHaIn3
PO/IOC/TIOBHOMN»

MeTOoAbl MEANLIMHCKON reHeTUKM

3HayeHVe MeAVLIMHCKONM reHeTUKIN B NPeAOTBPALLEHUN 1 NeYeHUN
reHeTMYeCcKMX 3a60/1eBaHNIA YenoBeka

OCHOBHbI€e MOHATMSA cenekumun. JlabopaTopHas pa6oTa «/3yueHue
COPTOB KY/bTYPHbIX PAaCTEHWIA 1 MOPOA, AOMALLIHMX YXUBOTHbBIX»

MeTo/bl CeNeKLMOHHOM paboThl. STabopaTopHas paboTa «M3yueHune

Bcero KOHTpO/bHbIE

[EEN
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KonnyecTBo Yacos
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No
n/n

96

97
98

99

100
101
102

Tema ypoka

METOZ0B CeNeKLMN PacTeHUn»

JOCTVXKEHNS CEeNeKLMMN PaCTEHWIA 1 XXMBOTHbIX. MpakTuyeckas
pa6oTa «[pMBMBKa PacTEHNA»

CoxpaHeHwue, N3y4yeHne 1 UCMonb30BaHKe FreHETUYECKMX PecypcoB

BroTexHOMorna Kak Hayka v oTpac/b Npon3BoACTBa. NpakTnyeckas
paboTa «/13yyeHre 06bEKTOB GUOTEXHOMOMNN»

OCHOBHbIe HanpaBNeHNs CUHTETUYECKOI G1ONOrnm
XPOMOCOMHas 1 reHHas NHXeHepus
MeanLUmHCKe GUOTEXHONOr K

Pe3epBHbIil ypoK. MoBTOpeHNe, 06006LLeHNe, CUCTEMATU3ALMS
3HaHWi

OBLEE KOJIMYECTBO YACOB N0 NPOIrPAMME

Konnyectso yacos
Bcero KoHTposbHble  [pak

paboTbl p
1
1
1
1
1
1
1
102 0

YYEBHO-METO/JAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passutus odpasoBaHNsa»
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