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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero ooOiero odpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaunn»,
®I'OC COO, Konmenuuu mpenojaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEeHUM (PenepanbHOii paboueit mporpaMmMbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yriayOn€éHHoro ypoBHsA uzyudenus (10-11
KJIACChI) SIBISIETCSI OJTHUM W3 KOMIIOHEHTOB mpeAaMeTHO# obnactu «EctecTBeHHO-
HayuHble mpeamete». CormacHo mnonoxenusM @OI'OC COO mnpodunbHbIe
y4eOHbIe MpPeaMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SBJISIFOTCS CIIOCOOOM
muddepeHmanu  00yd4eHUs] Ha YpOBHE CpeIHEro oOiiero oOpa3oBaHUs U
NpU3BaHbl OOECTIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHUM PO eCCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIbIA W3 OTUX YYEOHBIX TMPEIMETOB JOHKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pEIICHNE O00pa30BaTEIbHBIX, BOCIUTATENbHBIX U Pa3BHBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTUMYJUPOBAHUEM
UHTEepeca K KOHKPETHOM O0JIaCTM HAay4HOTO 3HAHHUS, CBSI3aHHOTO C OHOJOTHEN,
MEIUITMHOM, SKOJIOTHUEHN, TICUXOJIOTUEN, CHIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma nmo yueOHOMy mnpenmery "buosoruss" naér mpejactaBieHHE O
Henu U 3ajadax u3ydeHwst ydeOHoro mpenmera «buornorus» Ha yriayOnéHHOM
YpOBHE, OIpesesieT 00s3aTeNbHoe (MHBApUAHTHOE) IPEIMETHOE COJIEpKaHue, €ro
CTPYKTYpUpOBaHME TIO pa3ieliaM M TeMaM, paclpeiesieHue M0 Kiaccam,
PEKOMEHIyeT TMOCIe0BAaTeIbHOCTh HM3yUeHUS Y4eOHOro Marepuaia C Y4ETOM
MEXMPEAMETHBIX M BHYTPHU TPEAMETHBIX CBSA3€H, JOTMKH y4eOHOTro MpoIliecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuatomuxcsi. B mporpamme 1o Ouonoruu
peaN30BaH MPUHIUIN MPEEMCTBEHHOCTH C U3Y4YeHHMEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Oyiarojaps 4YeMy  IPOCMATpUBAETCS
HANpaBJIEHHOCTh HA TMOCJIEIYIOIIee pa3BUTHE OWOJIIOTUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarolled mpupoaHou cpeae. B
nporpaMMe Mo OWOJIOTHM TakXKe TMOKa3aHbl BO3MOXHOCTH y4eOHOTO IpeamMera
«buonorus» B peammzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM M MPEAMETHBIM pe3yjbTaTaM OOy4YeHUus U B
GbOpMUPOBaHWN OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIHHOW  JEATEIBHOCTH
oOyy4arommxcsi MO0 OCBOCHUIO COJEpKaHUs OHOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiiero oO0pa3oBaHMUs
3aBeplIaeT OuoJIOrMYecKoe o00pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha



pacuiupeHre U yriayOieHue 3HaHUW OOyYaroIIMXCs O UBOW NMPHUPOAE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOW OWOJIOTHH, YMOPUOIOTUU U OUOJIOTHU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOIIOIIMOHHOTO YYEHHS U 3KOJOTHH.

N3yuenue ydeOHoro mnpeamera «buosorus» Ha yIIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HAa MOJArOTOBKY OOYy4YalOIIUMXCS K MOCIEAYIOUIEMY IOIYYEHHIO
Ouonornyeckoro  0o0Opa3oBaHMs B By3aX W OpraHU3alUsIX  CPEIAHEro
npodeccruonanbHOro oopa3zoBanusa. OCHOBY €ro CoAep X aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OO0YyYaroIUMHUCH
COOTBETCTBYIOIIUX CHCTEMATHYECKUX PA3AEIIOB OMOJOTMH Ha YPOBHE OCHOBHOIO
obmero o6pazoBanusi, B 10—11 kimaccax 3TH 3HAHUS TOJNYyYarOT pa3BHUTHE. Tak,
paclIMpeHbl U YIIIyOJieHbl OWOJIOTMYECKUE 3HAHUSL O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTAX >KHU3HH,
JOTIOJIHUTENBHO BKIIIOYEHBI OMOJIOTMUECKHUE CBEJCHUS MPUKIIAJHOTO U IIOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpamus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIIMMHU 3HAHUSIMU, IMOJTYUYCHHBIMH OOYYAIOIIUMUCA TPU H3YUYECHUU
bu3uKY, XUMUH, Teorpadi 1 MaTEMAaTHKH.

CtpykTypa mporpamMmbl 1o y4yeOHOMYy mnpeamery "buosnorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA TMOIXOJbl K HW3YYEHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTsl. Tak, B 10 kmacce
M3Yy4aloTCd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrHH, 3MOPHOJIOTHH U
OMOJIOTMU Pa3BUTHS, T€HETUKU W CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarOIIUXCsS IO OOTaHUKE, 300JIOTHH,
aHATOMUH, (PU3UOJIOTHH YETIOBEKA.

VYyeOubii  mnpeamer  «buonorus»  Opu3BaH  O0ECHEYUTh  OCBOCHHE
0Oy4aroIIMMHUCS OMOJOTMYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIMIIOB U IIpaBul,
JIeXKAIIKMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3uu M OCOOCHHOCTAX KIETKH, OpraHu3Ma, OIS,
OMOLIEH03a, SKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX JTOCTH)KEHHSIX, COBPEMEHHBIX
UCCJIEI0BAHUSX B OMOJIOTUH, IPUKIAAHBIX aCIIEKTaX OMOJOrMYECKUX 3HAHUU. [[s
pa3BUTHS U TONJEPKAHMS HWHTEpeca OOYy4aromuxcsi K OWOJIOTHMH Hapsay Co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COACP>KaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIIEHUS U Pa3BUTHS
TOM WIM HMHOW 00J1acTh OWOJIOTMH, BKJIAJAOM OTEYECTBEHHBIX U 3apyOeKHBIX
YVUEHBIX B PEIIEHNE BAKHEUIITUX OMOJIOTMYECKUX U SKOJIOTUIECKUX TIPOOIIEM.

Lenp uzyuenus yuebHoro npeamera «buonorus» Ha yriayOoIéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHCS  3HAaHUSIMH O  CTPYKTYpHO-(YHKIHOHAIBHOU



OpraHM3allMd JKUBBIX CHCTEM PAa3HOTO0 paHra M MNpUOOpPETeHHE YMEHHH
UCMOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU MHTEpEca K ONpeneiaEHHON 00JacTH
npo(ecCUOHaNbHON JIeATETbHOCTH, CBSI3aHHON € OHOJIOTHEW, WIM K BBIOOpY
y4eOHOr0 3aBeJCHUS JIJIsl TPOJAOTIKEHUS OUOJIOTUUECKOTO 00pa3oBaHuUs.

JlocTikeHue 1end u3yudeHuss ywyeOHoro mpeamera «buonorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIETYIOIIMX 3aau:

OCBOCHHE OOYYaIOIMUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTHUYECKUX TEOPHSIX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
MpaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOEHHM, MHOT0O0pa3MM U OCOOEHHOCTSIX OHOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALHUs, BUA, OMOTreoneH03, Onocdepa); 0 BELAAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX HCCIIEOBAHUAX B ONOJIOTHN;

O3HAaKOMJIEHHE OOYyYaromMXcsi C METOJaMU IO3HAHMS KUBOW MPHUPOJBI:
UCCIIEZIOBATEILCKUMU  METOAAMM  OMOJOTMYECKMX HayK (MOJEKYyJIsIpHOH W
KJIETOYHOW OWOJOTHH, HSMOpPUONIOTUM U OWOJIOTUM pPAa3BUTHS, TEHETHKU W
CEJIeKUMH, OWOTEXHOJOTMM M CHUHTETUYECKOM OHOJIOrMH, NaJeOHTOJIOTHH,
HKOJIOTUH);  METOJIaMU  CaMOCTOSITENIbHOTO  MPOBEACHHUS  OMOJIOTMUYECKUX
UCCIIEZIOBaHUNA B Jlaboparopun U B npupoje (HaONOIEeHUE, H3MEpEHUe,
AKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJICHHE OOYyYAarOUIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HAaXOAUTh,
aHaJIM3UPOBAaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(OPMAIINIO; I0JIb30BAThCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CUMBOJIMKOW; YCTaHAaBJIMBATh CBS3b MEXIY
pa3BUTHEM OHOJOTHM M COLMAIHHO-DKOHOMUYECKUMH U  IKOJIOTUYECKUMHU
npoOJeMaMy YeJOBEYECTBAa; OLEHUBATh IOCJIEACTBHUS CBOEH JEATENBHOCTH IO
OTHOILIIEHUIO K OKpYXKarolled NpUpOIHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3IOPOBBI0  OKpPYXKAlOIIMX JIIOJeH; OOOCHOBBIBaTbH U  COONIIOJIaTh  MEPHI
npouiIakTUKKU MH(GEKIIMOHHBIX 3a00J7€BaHUM, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHusi 0€30MacHOCTU COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiXx TNPUPOAHOTO W  TEXHOTEHHOTO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAayUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Y 00ydaIOIUXCs WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBLIAIOIIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH
UCCIIEIOBAaHUSIMU B OWOJIOTHH, pEIIaeMbIMH €0 MpobjIeMamMH, METOI0JoTuei
OMOJIOrMYECKOTO UCCIICZIOBAHUS, IPOBEJCHMUS HKCHEPUMEHTAIbHbIX
UCCJIEeI0BAHNM, pelIeHHs] OMOJIOTMYECKUX 3a/1a4, MOJECTUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCIHTAaHHE y 00YyYaIOIMXCs LIEHHOCTHOTO OTHOILECHUS K KUBOW IPUPOJIE B
LIEJIOM U K OTJEJIbHBIM €€ 00BEKTaM U SIBJIICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOM,



TeHETHYEeCKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEJEHUS B MPHUPOJIE;
MHTETpaIliU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHNUEe  OOyYaOIMIMMKCS  KOMIIETEHTHOCTH B palMOHAIBHOM
MPUPOJIOTIONB30BaHUN (COOJIIOICHUE TIpaBUJl TMOBEJICHUS B TPUPOJIC, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hEphI), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0POBbSI
OKpYyXXaromux Jrojaed  (coOmromeHuss Mep npodrIakTuku — 3a00JieBaHUH,
oOecrieueHue OE30MACHOCTH KU3HEIEATCILHOCTH B UYPE3BBIYAHHBIX CHUTYAIMSIX
MPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO37aHMe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOydYarOIIUMHCS
WHIUBUIYAJIbHOU oOpa3oBaTenbHON TPACKTOPUH, CIocoOCTBYOIIEH
MOCIEAYIOMEMY TPOPECCHOHATHPHOMY CaMOOMIPEICICHNI0, B COOTBETCTBHH C
WHUBUTy AIbHBIMU UHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO011ee YyuCI0 YacoB, OTBEJICHHBIX HA M3y4YE€HHUE OMOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpa3zoBanusi, coctaBisier B 10 kmacce — 102 gaca (3
yaca B HEJIEIH0).

OT6op opraHu3arMOHHBIX (HOPM, METOJIOB M CPEJICTB OOyUCHHS OHOJIOTHHU
OCYUIECTBIISIETCS ¢ YUYETOM CHEIU(PUKH €ro COACpP)KAaHWS W HAIpPaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO O00Opa30BaHHWS B  OpPraHU3ANMSIX CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTebHBIM YCIOBHUEM MTPU 00YYSHUHN OMOJIOTUN Ha YTITyOJIEHHOM ypOBHE
ABJIIETCSI TIPOBEJIEHNWE JA0OpaTOPHBIX M MpaKTHUYecKuX pabor. Takke yuactue
0Oy4JaroIMXcs B BBIMOJTHCHUH TPOEKTHBIX M Y4eOHO-MCCIIEIOBATEILCKUX PAOOT,
TEMaTHKa KOTOPBIX OMpEIEIsIeTCS ydYUTeJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX yCIOBUN.



COILEPKXAHUE OBYUYEHUA

10 KUIACC

Copnepxanue mporpamMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHOM utoroBoi arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuUTHUs
Owonornu.  buonormdeckue  HAYKH W HU3y4yaeMble HMH  MPOOJIEMBI.
@yHIaMEHTaJlbHbIEC, NPUKIAJHBIE M TIOUCKOBBIE HAy4YHbIE HWCCIEIOBAaHUS B
OHOJIOrUu.

3HayeHue OWoJOruM B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cszanHbie ¢ Ouosnoruedd. 3HaueHHE OWOJIOTHUU B
NPaKTUYECKON JIEATEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE PUPOIBI.

JlemoHCcTpanuun

[Toptpetsr: Apucrorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsun,
VY. I'apsen, I'. Mennens, B. . Bepuanckuu, U. 11. [Tanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupel n cxembl: «CBsi3p OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEeMbI U UX U3yYeHHUE

KuBpie cuCTEeMBl Kak MpeaMeTr u3ydeHus Ouosoruu. CBOWCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHUCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3aLWs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMyd KUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckuii), OmochepHniii. Ilporecchl, IpoHCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >XKUBOro. JKu3Hb Kak (opma CylecTBOBaHUS
Marepuu. Hayku, u3ydaroiiue K1uBble CUCTEMbI HA PA3HBIX YPOBHIX OpraHU3aINU.

N3yuenue xuBbIX cucTeM. Metoasl Onosornyeckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. llonarue o 3aBucumMon u
He3aBUCUMOW mnepemMeHHOM. [lnaHupoBanme »skcniepuMeHTa. lloctaHoBKa U
npoBepka rumnote3. HyneBas runorte3a. [loHatre BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbraroB. [IpUunHBI HUCKaXKEHUST pPe3yibTaTOB »KcrnepumeHTa. lloHsThe
CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabauubsl U cxeMbl: «OCHOBHBIE NpHU3HAKU KU3HUY, «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATepUN», «YPOBHU OpPraHU3alll >KUBOH
npuponab», «CTpoeHHne MXWUBOTHOW KIETKW», «TKaHM KHBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepar, «Metoasl
W3YUYECHHUsI )KUBOM IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE i IPOBEICHHUS
HaOJII0ACHUH, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp3oBaHue pa3auyHBIX METONOB IPH
V3YUYEHHHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs e€AMHMIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBans,
M. Ilneitaen, P. BupxoB). OCHOBHBIE TMOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
HeHTpu(dyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue ¢huxcuposannvix
K1emok. DIEeKTpOHHAasT MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. llInelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopus pa3BUTHSA METOLOB MUKPOCKOIUI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckas padora «M3yueHue MeETONOB KJIETOYHON OHONOrUU
(xpomarorpadus, anexrpodope3, auddepeHimanbHoe eHTPUGYTUpPOBaHUE,
[ILIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKu

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOIIEMEHTHI.
Boma m €€ ponp Kak pacTBOPUTENS, PEAreHTa, Y4acTHE B CTPYKTYPHPOBAHUHU
KJIETKH, TEIUIOperysiuuu. MuHepaiabHble BElleCcTBa KIETKHU, UX OHOJOrHYecKas
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BeIIECTBAa KIETKU. buosormdyeckne mnogumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekysbl. [lepBuyHas
CTpyKTypa Oenka, NEenTHIHAs CBsI3b. BTopuuHas, TpeTHyHas, YeTBEPTUUHAS
cTpyktypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss  Oenkos.
buonornyeckue GpyHkimuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCAXapUIbl U MOJIUCAXAPUIBI.
OO6mwmii TUIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHME CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIMHU YTIEBOIOB.

Jlumuael. ['mapodunsHO-ruapododHbIe cBoiicTBa. Kiaccudukanus Iunuaos.
Tpurnunepunsl, (ochomunuasl, BOCKU, CTepouabl. buonormdyeckune GyHKIHH
munuaoB. OO1me CBONCTBAa OMOJIOTUYECKUX MEMOpaH — TeKY4YeCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnorel. [JHK u PHK. Crpoenne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [IpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cnupayib. MecTtoHaxoxaeHue u ouosorudeckue ¢yukiuu JJHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moiiekyie ATO.
buonornyeckue pyukumun AT®. BoccTtaHOBIIEHHBIE TIEPEHOCYUKH, UX (DYHKITNH B
kinetke. [lpyeue muykneosuompugocpamor (HT®D). Cexenuposanue JHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouonorus: OMOXMMHUYECKHUE U OMO(pU3UYECKHE HCCIEeA0BaHUs
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyl. Mooderuposarnue
CMPYKMypsl U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. Komnbvromepnolil ouzatin u
Op2aHuyecKuii CUHmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknus,
@. Canrep, C. [Ipy3unep.

Junarpammel:  «PacnipeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupoe», «PacnpeneineHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuter u cxembl: «llepuoamueckas TabnMIIAa XUMHUYECKHX SJIEMEHTOBY,
«CtpoeHue MoOJeKyJibl BOJb», «BemecTtsa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MoOJEKyJbD, «CTpoeHHe MOJEKY
yrieBoioBy, «CTpoeHue MoJIeKyn JUnuaoBy, «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue Mosnekyabl ATDy.

O6opynoBaHue: XUMUYECKast OCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKInin.

JlaGopaTtopnass  padora  «JccrmemoBaHWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbl KJIETOK: JyKapuoThueckas W mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHure MpoKapuoTHYECKOM KiaeTku. KiaeTtounas cTeHka OaKTepuid B apXen.
Oco0OeHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUUECKUX
KJIETOK. MeCTO U poJib MPOKapHUOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (trazmanemma).  CTpykTypa —IUTa3MaTHYECKOMN
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 MIa3MaTHUYECKYyI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénnas auddysus), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIN
akTuBHBIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwuii-
KaJJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk30muto3. Kiuetounas
creHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuloB.

[urtomna3zma. [uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
KiIeTkdn. OJHOMEMOpaHHBIE OpPraHoWAbl KIETKH: 3HAOIUIa3MaTUYECKas CeTh
(BIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHWe W (yHKIHUH. B3anmMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TPaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbI)  SHAOIUIA3MAaTHYECKUI
petukynyM. CekpetopHas QyHkius anmapata ['onbmku. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKU:  MUTOXOHJAPUM,  TIIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoenne u (QyHKIUM MHUTOXOHIpUN U miactuj. [lepBuunsie,
BTOPUYHBIE M  CJIOXHBIE  IJIACTUABI  (OTOCHMHTE3UPYIOIIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JEUKOIIIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouapl kietku CTpoeHue M (QYHKIIUU HEMEMOpPAHHBIX
OpraHOHUI0B KJICTKH. PuGocomel. IIpomesicymounvie Qunamenmoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpblIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KneTouHblit
nentp. CTpoeHwe U JBMKEHHUE IKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
muToria3mel.  LleHtpuons. benku, accoyuuposannvie ¢ MuKpouiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILJIa3Ma, SIAPBIILIKH, UX CTPOCHUE U
bynkuuu. Snepueiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCIONOKEHHE
XpOMOCOM B UHTEp(pa3HOM sflpe. Iyxpomamur u cemepoxpomamur. benaku
XpOMaThHa — THUCTOHBI. J[unamuka s0epHOl 00040uKuU 6 mumose. AHoephbiil
Mpaicnopm.

Kinerounsle BkimtoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupr 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWE  pacTUTENIbHOM  KJIeTKW», «CTpoeHue
MHTOXOHAPUW, «S1po», «CTpoeHne NPOKAPUOTHIECKON KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpPENaparbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl 0aKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «Jl3yueHne CTpPO€HUA KIETOK Pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOU MEMOPaHBI.

JlaGopaTtopnasi padora «lcciaegoBaHue IIa3MoJiM3a W JEIUIA3MOJIM3A B
PACTUTENbHBIX KIETKAX).

IIpakTnueckass  padora  «V3ydyeHwe  [OBMKEHUS  LUTOIUIA3MbBl B
PACTUTENbHBIX KIETKaX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIeTKe

AccUMUISINSA U AUCCUMUIIALINS — JABE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIi. YyacTue Kuciopoia B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe ooOecrnieuenune kiaeTku: mnpeBpamieane ATD B
oOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTO
Metabonusma. depmeHTh, HUX CTPOCHHE, CBONCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentel. Otnuuust pepMeHTOB OT HEOPTraHUYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUX BELIECTB B KIETKE. DOTOCHHTES.
AHoKkcueenHblll U OKcueeHHbll omocunme3 y oaxkmepuii. Ceemocoouparowjue
NUSMeHMbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIaCTOB B IpoLECCe
dborocunTe3a. CBeroBas u TeMHOBas (a3el. Pomoovixanue, Cs, Cs. u CAM-munwvi
gomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HAU€HHE (POTOCUHTESA.

XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEpPUH, MKEIe300aKTEepUH, CEepOOAKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buael OpoxkeHus. I[IponykTel OpoKeHHMS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH O0JIE3HEH.

AspoOHBIE OPTraHU3MBI. Oranbl SHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILCIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POIb MUTOXOHIAPUY B
nporeccax ouosorndeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Ouepeus memobpanvoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmasel. IlpeumyInecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepes] aHadpOoOHBIM. DPHEKTUBHOCTD SHEPTETUUECKOT0 OOMEHa.

JdemoHcTpanuu

IToptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», «IHEPTETUUECKUN 00Men», «buocuuTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOMl MHUKPOCKOI, 00OpPYIOBaHHUE JIsi MPUTOTOBJIEHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KaTAIMTUYECKONW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y.

JlabopaTtopnass pabdora «/3yuyenue (epMEHTATUBHOIO paCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIbHBIX U dKUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHuE MpoIEcCOB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiiuu marpuyHoro cunresa. [IpuHIUIT KOMIUIEMEHTApPHOCTH B PEAKIIMIX
MaTpUYHOIO CUHTe3a. Peanusanusi HacieacTBeHHOW nHPopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunumsa — wmarpuusdbli cuHTe3 PHK. IIpmHummnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckot kiemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amMuHOKHCIOT. Ponp pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKapUOT U YKApUOT. Perymsuus akTUBHOCTUM T€HOB y mpokapuor. ['mmoresa
onepona (®. XKaxoo, XK. Mano). Monekynsapnvle Mexanusmvl IKCHPeCCuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi 2eHos. Perynsius 0OMEeHHBIX
nporeccoB B kiieTke. Kietounslit romeocTas.

Bupycol — HeksieTouHble (OpPMBI )KU3HU U OO0JIMTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruoaroB. KusHeHuvii Yuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, oakmepuopazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, XMBOTHbIX, pacTteHuil. CIIN, COVID-
19, counanbHble 1 MEAULIMHCKUE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHLIX OUon0cUuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gpynxyuu d6enxos. Cnocodvl 00cmasKu 1eKapcma.



JlemoHcTpanuu

IToptpetsr: H. K. Konbuos, . N. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunre3 Oenka», «['enernueckuit koa», «Bupycoy,
«bakrepuodarm».

IpakTnueckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsrii 1muki, ero mnepuoiasl u peryisius. WMurepdasza u MUTO3.
Oco0eHHOCTH TMpoLecCCOB, MpOTeKawIMX B HHTepdaze. [loaroTroBka KIETKH K
neneHuto.  IlpecuHrerndeckuii  (MOCTMUTOTHUYECKHI),  CUHTETUYECKUH U
MOCTCUHTETUYECKUM (MMPEMUTOTHUYECKUI) epruoabl UHTEPGa3bl.

Marpuunsbiii cunre3s JJHK — permnukanusa. [Ipuauuner perumkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanuzm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTun. JMIuiougHeld u
rariougHblid  HaOOpbl  XpoMocoM. ['omosoruyHbie XpomMocoMbl. IlosoBbIe
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W MPOUCXOASNIUME B HHX
npoueccel. Tunbel muTo3a. KaproknHes M LHUTOKMHE3. bHOJIOrHYeckoe 3HAYECHHE
MHTO3a.

Perynmamuss mutotndeckoro nukia kinetku. [Iporpammupyemasi KieTouHas
ru0enb — arnornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eudenu kiemox. «lugposas
Kemkay — buoungopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KLeMKU.

JlemoHcTpanuu

Tabnmuupel u cxembl: «OKWU3HEHHBIM MUK KIETKH», «Mwutos», «CtpoeHue
xpomocom», «Permukanus [JHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KIETKaxX
KOPEILIKA JIyKay.

JlaGopaTtopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENIapaTaxy.

JlaGopaTopHnasi pabora «Ha0ntoieHre MUTO3a B KJIE€TKaX KOHYMKA KOpelIKa
JTyKa (Ha TOTOBBIX MUKpPOIpEnaparax).

Tema 9. CTpoenue u GQyHKIUM OPraHN3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH ~ CTPOGHHUS U JKU3HENCATCIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3auMocBsa3p 4acTeli MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucreMbl opranoB. OpraHusM Kak €IMHoOeE 1eoe. ['omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MIOKPOBHAs, MPOBOJSAIIAsA, OCHOBHAs, MexaHuyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKIUN 1 pacTioNiOKEeHUs TKAaHEH B OpraHax pacTEeHUH.

TkaHu KXUBOTHBIX M 4YEJOBEKAa. THIIBI KUBOTHBIX TKAHEW: SIMUTEIMAJIbHAL,
COeIMHUTEIbHAs, MbIlIeYHasi, HepBHasg. OcoOEHHOCTH CTpoeHUus, (GYHKIUH U
PacmoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEIIOBEKA.

Opransl. BereraTuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPIraHOB KXUBOTHBIX U 4esioBeKa. OyHKIMHA OPraHOB U CUCTEM OPraHoOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIbI COCIMHEHHS KOCTEM.

JIBokeHne  OpraHus3moB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MbI M HACTUU. JIBH)KEHME MHOTOKIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MblmeuHas cucreMa. Pediekc. CkeneTHbie MBITIIBI U UX padoTa.

IIutanue opranuszmoB. IlormomeHue BOABI, YIJIEKUCIOIO Tra3a W
MHHEPAIbHBIX BEHIECTB pacTeHHUsMH. lIuTaHnue >KUBOTHBIX. BHyTpumnonoctHoe u
BHYTPUKJIIETOYHOE nuuIeBapeHue. [IuTtaHue mO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBApUTENILHOTO TpakTa. [lumeBapurensHble kenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHoe apixanue. JlpIxaTenbHasi MOBEPXHOCTb.
XKabeprnoe u n€rouHoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX [MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHas cuUCTEMa 4YelOBEeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTUIl U
MJIEKONUTaromuX. Perynsiius nqpixanus. JlpixareabHble 00bEMBI.

TpaHcopT BELIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOoCHass cucremMa W €€ OpraHbl.
KpoBeHocHass cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpalieHus. IBOJIOLHOHHBIE
YCIIOXKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua U e€ peryssuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CokparutenpHble Bakyonu. Opranbl BbiaeneHus. OunbTpanus,
CeKpenus U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PaOOThI OPTAaHOB BBIJEICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENBHONW cucTeMamu. Boienenue y



MO3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. Ctpoenue u (QpyHKIHOHHpPOBAHHUE
HeppoHa. OOpa3oBaHHE MOYH Y YEIOBEKa.

3amura y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Crnopbl
OakTepuil M UUCTHl MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacTBa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMmyHHas cuctema denoBeka. KieTouHblld u
rYMOPaJIbHBIA MUMMYHHUTET. BpOoXIEHHBIA M NpPUOOPETEHHBIN crienupruuecKuit
UMMYHHUTET. Teopusi KiIoHaNIbHO-cellekTuBHOro ummyHutera (I1. Opmnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBEThl OpraHu3MoB. Posib BpOxKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte ¥ peryisiuus |y OpraHmsMoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxxumocts u  peryisinus y
pacTeHuil. PocTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u pedrekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CHUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduekc u
peduexkTopHas 1yra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtanamo-runoduzapHas
CUCTEMA.

JdemoHncTpanuu

[Toptper: U. I1. I1aBnos.

Tabauubr u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bojopocian», «bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacrenuii», «KopHeBblie cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUIACTUHKWY, «TKaHM >KMBOTHBIX», «CKEIET YeIOBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpIxarenbHas

CHCTEMAY, «Hepsnas CHCTEMaY, «Koxay, «MpIreyHast CHCTEMAY,
«BblaenurenbHas CHCTEMA», «OHAOKpPUHHAs cucTeMa», «CTPOEHHE MBIIILbD),
«Ammynuter»,  «KuimieuHomnosocTtHeie», «CxeMa  NUTaHUS  PACTCHUI,

«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE TUIPHDY,
«CTtpoeHue mnaHapuny», «BHyTpeHHee CTpoeHHe HOKIeBOoro uepss», «HepBHas
cuctema pbeio», «HepBHag cucrema srymkw», «HepBHas cucrema
npecmelkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaroumx», «HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HAaCEKOMBIX, UTJIOKOXKHMX, *KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHMl pa3HBIX OTHAEJOB, BIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE JJIs JIEMOHCTPALIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus KpaxMaia u OeJIKOB o] JeHCTBUEM (PEepMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIUU OTBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOTO MO3ra Pa3InYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHre TKaHEH pacTCHUIN».

JlaGoparTopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrne OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHNEe ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecriosioe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  MOYKOBAaHUE,  CIOPYISIuS,
(parmMeHTanys, KIOHHPOBAHUE.

ITonoBoe paszmuokeHue. IlomoBble KIeTkW, Wik ramersl. Mehos. Craauu
Mmeiio3a. [loBegenue xpomocom B Mero3e. Kpoccunrosep. buonorndeckuii cMbICi
MENo3a W IIOJIOBOrO mpouecca. Melo3 M ero Mecrto B KW3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsurue. ['ameToreHes y »KuBOTHBIX. [10710BbBIE XKeETE3BI.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgpocenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe jsarymku). Jpobmenume. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JUCTKU
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIEroCs 3apojbliia (dMOpUOHAIbHAS WHAYKIHUA).
3aknagka IUIaHAa CTPOEHMSI KMBOTHOTO Kak pe3yJIbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUII TE€HOB. BriusHue Ha 3MOpPHUOHAIBHOE pa3BUTHE PA3TUUYHBIX
(hakTOPOB OKPY>KAIOIIEH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHblii mepuon. I[Ipsimoe u
HenpsiMmoe paszBuTHe. PaszButne ¢ Meramopdo3oM y OECrO3BOHOYHBIX H
MMO3BOHOYHBIX JKHWBOTHBIX. buoliormyeckoe 3Haue€HHE MPSMOTO0 U HEMPSIMOTO



Pa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOAE. TUlbl pocTa KUBOTHBIX. PaKTOPHI
PETYJISIUU POCTA KUBOTHBIX U yenoBeka. CTaauu NoCTIMOPHOHATBLHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esoBeka. [lepruoipl onToreHesa yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

PasmMHOXeHne u paszputue pacteHuil. 'amerodur m crmopodur. Meiio3 B
KU3HEHHOM 1MKjIe pactenuil. (OOpa3oBaHue crop B IIpolecce Meio3a.
I'amerorene3 y pacreHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoilHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHU.

MexaHHU3MBbl PETYISLNNA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmumelr 1 cxeMmbl: «BereraruBHoe pa3MHOXeHHE», «THmbl OGecroaoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue TuaApb, «Mehosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SAMIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAUM OHTOreHe3ay, «lIpsMoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3Butne narymkmn», «JIBOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CtpoeHne ceMsaH OJHOIOJIBHBIX U ABYJOJIBHBIX PACTCHUW», «KU3HEHHBIM LUK
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM LHKIT MXa», <OKH3HEHHBIM  IUKI
ManopOTHHUKA», « KU3HEHHBIN ITUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEpMAaTO30U10B, MOAENb «I UK pa3BUTHS JATYIIKW.

JlaGoparTopHasi padora «/3ydeHue CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckas padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBILICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIUX
PACTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJAEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonsiioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YACTAS JIMHUS, TUOPUJIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABI  TEHETHKU:  TUOPUIOIOTUYECKUH,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHcTpanuu

IToptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuuel u cxeMbl: «MeToabl TeHETUKNY», «CXEeMbl CKPEUTUBAHUS.

JlaGopaTtopnass padora «J/lpo3opuna Kak OOBEKT T'E€HETUUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us rTHOPUI0B MEepBOro nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnnens — 3aKOH paclleIUIeHHMs NPU3HAKOB. [IUTOJIOrMYecKHe OCHOBBI
MOHOTHOPHIHOTO CKpEIMBaHus. [ unores3a 4yucToThl raMer.

AHanusupyroniee ckpemunBanue. [I[pomexyTouHbI XapakTep HacIeIO0BaHHUS.
Pacmieruienre npu3HaKoB IIPU HEMTOJIHOM JOMUHUPOBAHUU.

JlurnOpuHoe ckpemmBanue. TpeTnii 3akoH MeHaenst — 3aKOH He3aBUCUMOT'O
HaclleZJOBaHUs  TNpU3HAaKoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEILBaHUS.

CuemnieHHoe HaciieqoBanue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILUICHHE CLEIUICHWS MEXAY TIeHaMu. XPOMOCOMHas
TEOPUs HACIEACTBEHHOCTH.

I'eneTuka nmosa. XpoMOCOMHBIA MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTepOoraMeTHbId Ion. I'eHermyeckas
CTPYKTYpa IOJOBBIX XpoMOCcOM. HacnenoBanue pu3HakoB, CLEIUIEHHBIX C ITOJIOM.

I'enorun xak nenocrHas cucrema. [nenorponus — MHOXKXECTBEHHOE IEVCTBUE
reHa. MHOXECTBEHHbIM aenu3M. B3auMoaencTBhe HEaUICIbHBIX TI'€HOB.
Kommiementaprocts. Onucras. [lonumepns.

['eHeTnueckuil KOHTPOJIb PA3BUTUS PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a
TakkKe (U3NOJIIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIMH.
['eneTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXAaHU3MbI B3aUMOJIEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpoOHMOM». ['eHeTMueckue acrheKTbl KOHTPOJS U
M3MEHEHUs HaclIeJICTBEHHON MH(POPMaIlMU B OKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlil 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upympollee CKpelmuBaHue», «HemonHoe nOMUHUpPOBAaHHEY,
«ClHenyieHHOe HAacleI0BaHUE MPU3HAKOB y Apo30Quiib», «l'eHeThka Imosay,



«Kapuotunn denmoBeka», «Kapuotun apozoduiby, «Kapuotunm nTuib,
«MHOX€ECTBEHHBIN ajuIeNnu3M», « B3auMoaericTBre reHoBY.

OGopynoBaHue: MoOJedb JJIS JEMOHCTpPAllUM 3aKOHOB e€IuHOO00paszus
rUOpU/IOB TIEPBOrO TMOKOJICHUSI M PACIICTUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTPAllMi 3aKOHA HE3aBUCMMOIO HACJIEAOBaHHS IPU3HAKOB, MOJEIb I
JEMOHCTpAllMA CUEIJIEHHOTO HACIEJOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MuUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpEIIMBAHUA y IPO30(DUITB».

IIpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpeIIMBaHUs y APO30(PHIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  GopMHpoBaHUU (EHOTHUIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MpPHU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS M HACJICICTBCHHAS.

MoaudukanuonHass u3MeHYMBOCTh. Ponb  cpeasl B (opMUpOBaHUU
MOIU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu mpusHaka. BapuannoHHBIHM
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHON
W3MEHYUBOCTH.

['enoTnnueckass 3MEHUYUBOCTh. CBOMCTBA TEHOTUITMYECKOW U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKOI M3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesax OJTHOro BUA.

MyTanmoHHass M3MEHYMBOCTb. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
nUToIUIa3MaTuueckue myrtauuv. CoMaTUYEeCKHUE W TMOJOBbIe MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHHE HAa OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacieacTBeHHOM u3MmeHunBocTd (H.M. BaBunor). BuesnepHas m3MeHYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, POJb  ONUSEHEMUYEeCKUx ¢hakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl usMmeHunBoCcTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTnBHAs U3MCHYHUBOCTHY, «Meiios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii.



OO6opynoBaHue: XKHMBbIE W TepOapHbIE HK3EMIULIPHl KOMHATHBIX PacTeHH,
pucyHku (potorpadum) >KUBOTHBIX C PA3IUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BApPUALIUOHHOU KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoeka. MexayHaponHass mporpaMma HUCCIEIOBAHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs T€HETMKH  YEJIOBEKa: T'€HEeaJOornYecKui,
OJIN3HEIOBBIH, IIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYIAPHO-T€HETUUECKUU. CoBpemenHoe ONPENIECIICHNE reHOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHble 3a00ieBaHUs YelloBeKa. | eHHbIE M XpPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIEICTBEHHOM MPeApacloiOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JIEYEHUH T€HETHUYECKHUX
3a0oyieBaHUI 4YenmoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
kJeTku. [IoHATHE «TE€HEeTHYECKOro rpy3a». DTUUYECKHUE ACIEKThl UCCIIECIOBAHHI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEOBEKA K
(bU3HYEeCKOMY U XHUMHUUYECKOMY 3arps3HEHUI0 OKpY’KaroIIe cpeapl. [ 'eHeTnueckas
IPEAPACIOI0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHncTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHUsI T€HETUKU
4yesoBeKay, «I'eHeTnueckue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIEHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekuust OpranusMoB

JlomecTukanusa W CeNeKuus. 3apOXKJICHUE CEJIICKIMU W JOMECTUKAIWH.
VYuenne H. U. BaBunoBa o I[leHTpax NpPOUCXOXKJIECHHS U MHOrooOpasus
KyJbTYpHBIX pacTeHHil. Poib Cenekiuu B CO3JaHUU COPTOB PACTEHUN U MOPOL
KUBOTHBIX. CopT, 1OpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX pSJAOB B
HacjeACTBeHHOM wu3MeHuuBoctu H. . BaBujoBa, ero 3HaueHue JJisl
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHOM paboThl. McKyccTBEeHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTarsl KOMOMHAIMOHHOU CCJICKIIMH. HcnwiTanue
Mpou3BoJUTENIe MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOINBI) OIEHKHU
(dbeHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PagnaniMoHHBIN U XUMUYECKUNA MyTareHe3 Kak UCTOYHUK MYyTalUi Y KyJIbTYPHBIX



dbopm opranusmoB. lcmonb30oBaHME TEHOMHOTO PEIAKTUPOBAHUS KM METOJIOB
pexoMOuHaHTHBIX JIHK 115 monmydeHrs ucxoaHOTo MaTtepuaa Jijisi CEJIeKIUu.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas ruOpUIU3aIusL.
bnuskopoacTBeHHOE  CKpeniuBaHWe, Wi uUHOpuaAuHT.  HeponactBeHHOe
CKpelMBaHue, WIW ayTOpuaWHT. ['erepo3uc W ero mpuumHbl. Vcmonp3oBaHme
rereposuca B cenekiuu. OtnanénHas rudpuauzanus. [Ipeogonenue Oecrumoaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHUS CENEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre U U3yYEHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKAX  poaMyed I CO3/laHus  HOBBIX COPTOB U THUOPHUIOB
CENIbCKOXO3SMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yenax YAyUueHus Cyuecmsyrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvix uoetl U nepcneKmueHbIX MexHoI02UlL.

JlemoHCcTpanumn

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. /JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiiel u cxembl: «l{eHTpBl TPOUCXOKACHUS K MHOTO00Pa3Usl KyJIbTyPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIJAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonpl cenekiuny, «Otnanéunas rubpuauzanusy», «MyTaresesy.

JlaGopaTopHnasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAIIIHUX KUBOTHBIX».

JlaGopaTopHasi padora «/3ydueHrne METOAOB CEIICKIIUU PACTEHHIN.

IpakTnueckas padora «IIpuBUBKa pacTeHUIN.

IKcekypeusi «OCHOBHbIE METOIBl U JOCTHKEHHS CEJIEKIUMU PAaCTeHHl U
KUBOTHBIX (Ha CENIEKIUOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SiCTBO, B J1Ia0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOUYHbIE M TKaHEBbIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150: XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHS:  XJIeOOMeueHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHKPOOUOIOTHYECKUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHCHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaIOIIHUeCs B MPUPOIe OMOCUHTETHYECKUE MY TH.



Knerounass unxenepus. MeToapl KyJbTypbl KJIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. Comaruueckass ruOpuau3aluss HW  COMATHYECKH
sMOpuorene3. lcmonb3oBaHue TramioujoB B CEJICKIUU pacTeHuid. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzosanue MOHOKIOHAIbHBIX U NOJAUKIOHATbHBLX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAaHTAUUU SEP KIETOK.
Texnonozuu 0300p08JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W TeHHas HWHXEHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pexkomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JIocTvKeHusT UM IEepPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMH)KCHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE TPOOIEMbI FTEHHON MHKEHEPUHU.

Menumnuackue Ouotexnosnoruu. [loctrenomuas nudposas menununa. [T1[P-
JIMarHocTuKa. MeTaOoJIOMHBIN aHallu3, TEHOIEHTPUUECKU aHaiu3 mIpoTeoma
YEJNOBEKA I OLIEHKH COCTOSIHUS €r0o 370poBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Tepanus paka. 3D-OunoumxkeHepus nis  pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTMH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPHHTHHTa U ckaddonaunara
JUISL pELLICHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAULHBI.

CoznlaHne BEKTOPHBIX BAaKLIMH C LEJIbl0 0oOecrnedyeHrus KOMOWHUPOBAHHOM
3ammThl OT BO3Oyauteneid OPBU, ycraHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢dbynkuunonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHBIE
3a00JieBaHUs YeJIOBEKA U KUBOTHBIX.

JlemoHCcTpanumn

Tabnuupb! u cxemsl: «lcnonb3oBaHHe MUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
pOU3BOJCTBE», «KileTouHast nHKeHepus», «[ ' €eHHas HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHne oObEKTOB OMOTEXHOJIOTUM.

IIpakTueckas padora «llomyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buorexHomoruss — BaKHEHIIas MPOU3BOAUTEIbHAS CHia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyYarOMIMMHUCST TPOTPaMM  CpPeIHEro o0O0Imero o0pa3oBaHUsS: JUYHOCTHEHIC,
METanpeaMETHBIC U TTPEMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI MO OMOJIOTHUU
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHME OOYYarOIUMUCS POCCUICKON
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOOMPEICIICHHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumiue BHYTPEHHUX YOCXKIACHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJUIIMI Pa3BUTHS OHMOJIOTHYECKOTO
3HAHWUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOSH
NEATCIIbHOCTA II€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIIUMUA CHUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUsl, Haluyue  NpPaABOCO3HAHUS  DKOJOTHYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIC TIAHBbI.

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYCOHOM W BOCIUTATEIIBHOM JEATCIbBHOCTH B COOTBETCTBHH C
TPaIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHMS, CAMOBOCTIMTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY M IPABOIOPSIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJECHUIO,
B3aMMHOTO YBa)XXCHUS, OCEPEKHOr0 OTHONIEHUS K KYJIBTYPHOMY HACJICAUI0 U
TPpAAULIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, Opupoae U
OKPYIKaroIlIen Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOCHHUSA YueOHOTO mpeameTra «buomaorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaOIINXCSI PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUCHTAIlM{, TIO3WTUBHBIX BHYTPEHHHX  YyOEXKJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOILIECCE PEaau3allii OCHOBHBIX HAIPaBIICHUUN
BOCTIUTATENILHOMN JEATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD TPAKIAHCKOM MO3UILIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA W MIPaBOIMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAESITEIBbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JTIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TyMaHUTApPHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MIPUPOJIHOMY HACJICAUIO U MTaMsITHUKAM MPUPOJIbI,
JNOCTHKEeHUsAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy’)K€HUIO M 3amure OtedecTsa,
OTBETCTBEHHOCThH 3a €ro CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbHU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYash ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU NPHUPOIBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIATH KAU€CTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYns:

MOHUMAHUE W peaju3anus 370pOBOTO U 0Oe30macHoro obpas3a >KU3HH
(3mopoBO€  TUTaHUE, COOJIOJIGHUE TUTHEHUYECKUX TpaBUI U HOPM,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATAA M OTAbIXa, peryjspHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOUIIEHHUS K
COOCTBEHHOMY (hHM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAaHHE UEHHOCTH MpPaBUJI HWHIUBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3JI0POBbIO U KU3HU JTOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITMIOJIHATD TAKYIO AESTEIbHOCTD;

HWHTEpeC K pa3iMuHbIM cepam mpodeccuoHaIbHON AesATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOW KYyJIBTYphl: MPUOOPETEHHUE OIbITa
IJITAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCIEACTBUNA ISt
OKPYIKalOIIEH CPEIbI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble NpPU U3YYEHUH OHOJIOTHH
3HaHHWST W yMEHHUS TIpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIOIb30BAaHUEM  (COOJIIOICHHE  MpPaBWJI  TOBEJIEHUA B MPHUPOJE,
HalpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArOMPUSTHBIE 3KOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;



HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTHYECKOM HaIIPABJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCsI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH SKOJIOTHUYECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOre
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YUTATEJIBCKOM KYJBTYpbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U MIO3HAHUS MUPA;

MOHMMAaHUE crnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
(GbopMUPOBAHUN PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpYyXKarolleM MHpE KaKk O €AMHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS,;

yOEeKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHIN3ALIUU:
o0ecrieueHuss HOBOTO YpPOBHSI pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MpOOJIEMbl  pPa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEeH BBIX0Ja U3 INI00ANBHBIX 3KOJIOTMYECKUX MPoOIeM U
o0ecrieyeHusi Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallOHAIbHOMY
UCIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEJAX
NOBBILICHUSI OO0IIEeH KyJIbTypbl, €CTECTBEHHO-HAy4HOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIBHOW I'PaMOTHOCTH oOyuaroluxcs, GopMupyeMoit
MIpU U3y4YEeHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4aeMble 3HaHUSA JUIsl aHalu3a M
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus IpoOieM B PeabHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JEesATENbHOCTH, TOTOBHOCTb OCYILECTBIATH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW 1O OHOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeamera «buoiorus»
BKJIFOYAIOT: 3HAYMMbIC I (OPMUPOBAHUS MHUPOBO33PECHHUS OOYUAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXIIPEJIMETHBIC) OOIICHAYYHBIE MOHSITHS, OTPaKAIOIIHNe
IIEJJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsI, SBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClieIoBaHue,  HAONIOJIeHWe, HW3MEpPEHUE, OKCIEPUMEHT W JpYTHe);
yHUBEpCAJIbHbIC yueOHble JEeUCTBUSA (TTO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUHMOHAIBHOU
IPaMOTHOCTH M COLHMAJIbHON KOMIETEHLUHUH OOYyYaloIIUXCs; CHOCOOHOCTD
oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCIMIUINHAPHBIE,

MUPOBO33PCHYECCKUE 3HAHWS W  yHUBEPCAIbHBIC ydeOHBbIC JICHCTBHUS B
ITO3HABATEJIbHOM U COLMAJILHOM ITPAKTUKE.

B pesynprare wu3ydeHus OMOJOTMM Ha YpPOBHE CpPEIHETO OOIIero
oOpazoBanus y oOywatomierocs OyayT cGhOpPMHUPOBAHBI IO3HABATEIbHBIC
YHUBEPCAIbHBIC yIeOHBIC ICUCTBYS, KOMMYHUKATHBHBIC YHUBEPCAIBHBIC yUeOHBIC
JCUCTBUSA, PETYISITUBHBIC YHHBEPCAJIbHBIC YUYeOHBIC JIEWCTBHS, COBMECTHAs
JESITEIIBHOCTb.

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEro
00pa30BaHMsI TOMKHBI OTPAXKATH:

OsgiaeHue YHHBEpPCAJIbHBIMHU yueOHBIMU MO3HABATEIbHBIMHU
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSATEILHO  (OPMYJIHMpPOBAaTH W aKTyaJM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(ananuza, cMHTE3a, CpaBHEHMUSI, KiIaccUpUKaIi, 0000IIEHN ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATHH (BBIICIATh MX XapaKTEPHBIC MPU3HAKH, YCTAaHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

OTIPENEeNSITh LEIN JeATEIBHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI JACSITEIIbHOCTH C TIOCTABIICHHBIMU IEJISIMU;

MCII0JIb30BaTh OMOJIOTHYCCKUE TTOHATHUS I OOBSICHCHHS (aKTOB U SIBIICHUM
KUBOU MTPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JIEAYKTHBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICIIbHBIE cpencTtBa IS TIPEACTABIICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUI B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOoOJeMbl ¢ YYETOM aHaIM3a MMEHOIIUXCS
MaTepHaIbHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HcCIe0BaATEIbCKHE 1eHCTBHSA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATENIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOAO0B PELIEHUS TPAKTUYECKUX 3a]a4, [IPUMEHEHHUIO
pa3IMYHBbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [PUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APTYMEHTHl NJisi JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbII TOUCK MepeHoca CPEeACTB M CIOco00B
JeMCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O0JacTH
KU3HEJEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbBIE MOAXOJbl U PEIICHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMaIMK (TeKCTe y4eOHOTro
nocobus, Hay4yHO-NOMYJIPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBAThH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TPEICTABICHUS, KPUTHIECKH OIEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPU TOUCKE U
otbope Ouonornueckoil MHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOPETaTh ONBIT MCIOJIb30BaHUS HHPOPMAIUMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  MTPEACTABICHUS
ouosiornyeckor nHGopMaruu (CXemsbl, rpaduKy, JAarpaMMBbl, TaOJUIIbI, PUCYHKH
H pyroe);

WCIIOJI30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckod WHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKHUE 3HAKW U CUMBOJIBI, (OpMYJibl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HABBIKAMHM  pacloO3HaBaHWA W 3amuThl  WH)OpMaIuw,
MHGOPMAIIMOHHON 0€301aCHOCTH JTMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEasiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMAJIora Uik JUCKYCCHM);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHUs, I[OHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOrMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
WHTEPECOB M BO3MOXHOCTEH Ka)KI0TO YieHa KOJUICKTHBA,



IIPUHUMATh LEJIA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJA W KAXKIOTO Y4YaCTHUKA KOMaHAbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TMPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPAaTErMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJIssTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS IS BBIABICHUS MNpoOJIeM U HX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4yu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pELIEeHUs NpobiieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH YYEOHOIO MPeAMETAa HAa OCHOBE JIMYHBIX MPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIHMH B
pa3HBIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMHM  Kak  OCO3HaHUS
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCHOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CUTyalluH, BHIOOpA
BEPHOT'0 PEILEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX IPU AaHAIU3€ pPE3yJbTaToOB
NESTENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESTENBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTOro YeIOBEKa.

HPEIAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJIEPkKAHUS Y4YE€OHOTO IMpeaMera
«buonorusiy Ha yrayOJnE€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIeYCHHE
npoduiabHOrO  OOydyeHHs  oOywarommxcs  Ouojgorun. OHHM  BKIJIIOYAIOT:
crienuuyeckue st OMOJOTHHN HAy4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI JEHCTBUM TIO
OCBOCHUIO, UHTEPIIPETALIMN U MPEOOPa30BAHUIO 3HAHUM, BUABI JACATEILHOCTU IO
MOJIYYCHUIO HOBBIX 3HAHUW U WX MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. [IpenMeTrHbie pe3ynbTaThl MPEACTABICHbI 10
rojam U3y4eHus.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 10
Kacce TOMKHBI OTPAXaTh:

cOpPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHM B CHCTEME
€CTEeCTBEHHBIX HAayK, B (JOPMHPOBAHUHU €CTECTBEHHO-HAYYHOM KapTHHBI MUpA, B
MO3HAHUU  3aKOHOB TPHUPOJBI W  pelIeHHH TpolJieM  palMoOHAIBHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B PA3BUTHE
OMO0JIOTHH;

BIAJICHUE CHUCTEMON  OHOJIOTHYECKMX 3HAaHMM, KOTOpas  BKIIIOYAET:
OCHOBOMOJIAralIre OHOJIOrMYeCKUe TEPMUHBI U TMOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYJISIHSI, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHE), OUOJIOTHYECKHUE TECOPHUH
(xnetouynas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencteeHHocT T. Moprana), yuenus (H. W. BaBunoBa — o neHTpax
MHOTOOOpasusi ¥ TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIUICHUS, YACTOTHl TaMeT,
HE3aBUCUMOTr0 HacnenoBaHusd [.  MeHnens, TOMOJOTMYECKUX PpSIgoB B
HaCJIEJICTBEHHOU U3MEHUYUBOCTH H. n. Baswuioga), MIPUHLATIBI
(KOMILIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O MO3HAHHUS, HUCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHKE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYLUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pAacCTEHUH, >XUBOTHBIX, YEJOBEKAa, TMPOILECCOB KU3HEIEATEIHHOCTH,
MNPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U Y€JIOBEKa, OMOIOIMYECKUX
IPOIIECCOB: OOMEHa BeIIeCTB (METaboJIM3M), TIpEeBpaIleHrs SHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPUOHAIBHOIO pPa3BUTHS,
pPa3MHOKEHUS,  WHIUBUAYAJIbHOTO  pa3BUTHUS  opraHu3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXKIYy OpPraHOMIaMH KIETKH U HX
GYHKIUSIMH, CTPOEGHHEM KIIETOK pa3HbIX TKaHeW W uX (QYyHKUUAMH, MEXITY
OpraHaMd M CHCTEMaM{ OpraHOB Yy pPAaCTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYyHKUUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
oOMeHa BeIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
TanaMy 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTUIIOM, (PEHOTHUIIOM U
(dakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBISITH OTJIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY IS J0Ka3aTeIbCTBA POJICTBA OPTaHHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE perniath OMOIIOTUYECKUE 3a]]a4l, BBISBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M M@Ky UCCIIEyeMbIMU OMOIOTHYECKUMU MIPOIIECCAaMH U SBIICHUSMU, I€TaTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTHYECKUE paboOThI, COONIIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATH WX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GopMyIupys Lejdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThl U IeNIaTh BHIBOL;

YMEHHME Y4YacTBOBaTh B Y4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OHOJIOTHH,
9KOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTAaBIATh  MOJYYEHHbIE  pe3yJlbTaThl Ha  YUEHHUYECKHUX

KOH(EepeHITUX;
YMEHUE OIICHWBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obmacth  OWONOTMM W MEIWIMUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOJIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymieidl mpodeccruoHambHOM
JESITENbHOCTH B 00JaCTH OMOJIOTUH, MEIULMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBOM MPOMBIIIIEHHOCTH, YIayOasTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOPECccCUu u
OpOJODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po¢eCCUOHAIBHOTO U BICILIEr0 00pa30BaHUsL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoubnsie | IIpakTnyeckue
NporpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 buonorus kak Hayka
2 JKuBbIE CUCTEMBI U UX U3YyUYECHUE
3 buonorus knetku 0.5
4 XuMuueckasl opraHusanus KIeTKH 10
5 Ctpoenue 1 GyHKIIUN KICTKH 8 2
6 OOMeH BeleCTB U NPEeBpallleHUe SHEPTUU B 9 1
KIIETKE
7 Hacnencteennas uadopmarnus u 9 0.5
peanu3anus e€ B KIETKe '
JKU3HEHHBIN LUK KIETKU 6 1
9 CtpoeHue 1 GyHKIIUHA OPTaHU3MOB 17 1.5
10 PasmMHOXeHMe 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — Hayka O HaCcJIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 I'enetnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 BroTexHoIOrus 1 CHHTETHYECKAsT OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTHYeckue
padoThI

Jlara
H3YYeHUS

DJICKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTte/ibHbIE

pecypcsl

Buonorus xak KOMIUIEKCHas! HayKa U KaK
4acTh COBPEMEHHOTO O0IIeCcTBa

JKuBbIe cucTEMBI U UX CBOMCTBA

ypOBHeBaH opranusanus )KUBbIX CUCTCM

I/ICTOPI/IH OTKPBITHUA U U3YUYCHUA KIICTKH.
Knerounas TCOpHUA

MeTob1 MOJICKYJIIPHOH M KIIETOYHOM
ounonoruu. [IpakTuueckas pabora
«M3ydeHnne MeToI0B KIETOYHOM OUOJIOTHH
(xpomatorpadusi, anexrpodopes,
muddepeHnnanbHoe HeHTpUPYTrUpoOBaHUE,
ITLIP)»

0.5

XUMHUECKUH COCTAB KJIETKUA

MI/IHepaJII)HBIG BCIICCTBA KIJIICTKU, UX
Ouonoruyeckas poib

Oprannyeckue BelecTBa KIETKH — OENKH.

JlaGopatopHas pabora «OOHapyx eHue
OEJIKOB € TIOMOIIBIO KaYeCTBEHHBIX
peaxkuuii»

0.5

CoiicTBa, Ki1accuukanus u GyHKIUU
0eKoB




10

OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —
YIJII€BOAbL

11

OpFaHquCKHG B€IICCTBA KJIICTKH —
JIAITU ABI

12

Hyxkneunoseie kucnortsl. JIHK u PHK.
JlaboparopHas padota «lccnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHHU3MOBY

0.5

13

Crpoenue u pynkiuun ATD. Ipyrue
nykieosunrpudocharer (HTD)

14

CexBenupoBanue JIHK. Meroast

TFCHOMHKHU, TPAHCKPUIITOMUKHU, ITIPOTCOMUKHU

15

Mertoapl CTPYKTYpHOM OMOIOTHH

16

Tune! knerok. [IpokapuoTnyeckas KieTka

17

CrtpoeHue 3yKapuOTUYECKOM KIETKU.

[IpaxTnueckas padbota «M3yueHue cBONCTB

KJIETOYHOW MEMOpaHbD»

0.5

18

[ToBepXHOCTHBIN anmapar KJIEeTKU

19

OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.
[Ipaktuyeckas padora «M3yuenue
JBVKCHHS LIUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHJIpHUH, TuIacTubl. JlabopaTopHas
pabota «VccnenoBanue mia3Monnsa u
JIeTJIa3MOJIM3a B PACTUTENBHBIX KIETKaX»

0.5

21

Hemem0OpanHbie opraHOU/IbI KJIETKU




22

Crpoenue u pyHKINU Sapa

23

CpaBHI/ITeJ'H)HaH XapaKTCPUCTHKA KIICTOK
sykapuort. JlabopaTopHnas pabora
«M3ydeHune cTpoeHust KIETOK Pa3InIHbIX
OpPraHu3MOBY»

0.5

24

ACCI/IMI/IHSII_[I/ISI U JUCCUMUIIANNA — IBC
CTOpOHBI MeTabom3Ma. Turel oOMeHa
BeriecTB. JlabopaTopHas padora
«3yueHne KaTaTuTHYEeCKON aKTUBHOCTH
(bepMeHTOB (Ha puMepe aMuiIa3bl WK
KaTasasbl)»

25

@epMEHTATUBHBIN XapakTep peakuui
KJIETOYHOT0 MeTabonu3Ma. JlabopaTopHas
pabora «M3yyenue pepMeHTaTUBHOTO
paclIeIIeHus EPOKCUIa BOJOPOIa B
PacCTUTEIBHBIX U )KUBOTHBIX KJIETKAX)»

0.5

26

benku-akTuBaTOpHI U OEIKU-UHTUOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

XemocuHTtes. JlabopaTopHas pabota
«CpaBHeHHE TPOIIECCOB (POTOCUHTE3A U
XEMOCHHTE3a

0.5

30

AHaspoOHbIe opraHu3Mbl. Buibl OposkeHwusI.
Jlaboparopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOKECHUS M JTBIXAHUS

31

AspoOHbBIE OpraHU3MBbI. JTaIlbl
HHEPreTHYECKOro 0OMeHa

32

DHeprus MeMOpaHHOTO TpaIueHTa




npotoHoB. Cunte3 AT®: padoTa
npoToHHON AT®-cHUHTa3bI

33 Peakuuu MaTpuyHOro cUHTE3a
34 Tpanckpunius — marpuussblii cuare3 PHK
35 Tpancnsauus u e€ Tansl
36 Konnposanue amuHokucinoT. Poib
pubocom B OmocuHTe3e Oenka
37 Oprasunzanus reHoMa y IpoKapuoT U
3yKapuoT
18 MosnexynspHble MEXaHU3MbI IKCIIPECCUU
T€HOB y 9yKapHOT
Bupycsl — BHeKIIeTOUHbIE (POPMBI KU3HH U
39 obnuratHsle napa3uThl. [IpakTruueckas 0.5
pabota «Co3taHue MOJIENIN BUPYCay
40 BupycHsle 3a0051eBaHus YeIOBEKa,
KUBOTHBIX, PACTCHUI
41 HanorexHonM0ornu B OMOJIOTUY U MEIULINHE
42 JKu3HEeHHLIN UK KJIIETKU
43 Matpuunsiii cunres JJHK
Xpomocomel. JlaboparopHas paboTa
44 «HM3ydyeHnre XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 Jlenenune KIETKH — MHTO3
Tune! knerok. KapuokuHes v IUTOKHUHES.
46 JlabopaTtopHnas pabora «HaGmronenue 0.5

MHTO32 B KJIETKaX KOHUYMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»




47

PCFYHHHHH KHU3HCHHOTI'O IMKJIa KJICTOK

48 Opranusm Kak €IMHOE 1LIeJI0e

49 Txanu pactenuit. Jlaboparopnas padora 0.5
«M3ydeHne TkaHEN PaCTEHUID) '
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabora «3yueHne TkaHeH 0.5
KUBOTHBIX»
Opransl. CucreMsl opraHoB. JlabopaTtopHas

51 pabota «M3yueHue opraHoB [IBETKOBOTO 0.5
pacTeHUsD»

52 Ornopa Tena opraHnu3MoB

53 JIBM>KEHHE OpraHU3MOB

54 [Iuranue opraHu3smMoB

55 IInTanne MO3BOHOYHBIX KUBOTHBIX.
IInmeBapuTenbHas cucTemMa 4yeaoBeka

56 JIpIxaHre opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeJI0BEKa

58 TpaHcnopT BelIecTB y OpraHu3MoB

59 KpoBeHocHas cuctema o3BOHOUYHBIX
KUBOTHBIX U YEJIOBEKA

60 Boinenenue y opraHu3mMoB

61 3anmTa y OpraHu3MoB

62 NMMyHHas cucreMa 4enoBeka

63 Pa3npaxxuMocTs U perynsauus y

OpraHu3mMoB




['yMopanbHast perymisus 1 SHAOKpUHHAsS

o4 CUCTEMa KUBOTHBIX U YeJIOBEKa

65 @OpMBI pa3sMHOKEHHSI OPraHU3MOB

66 ITosoBoe pa3MHO)KEHUE

67 Meiio3
I"ameTorenes. OOpa3oBaHHe U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas padorta 0.5
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiajKa OpraHoB U TKaHEW U3
3apOJIbIIIEBbIX JUCTKOB
Poct u pa3Butue xuBoTHBIX. JIaboparopHas

71 pabota «BbIsiBIeHNE TPU3HAKOB CXO/ICTBA 0.5
3apo/ibliliell TO3BOHOYHBIX KUBOTHBIX)
Pa3sMHOKEHME U pa3BUTHE PACTCHUM.

72 JlaGopatopHnas pabora «CTpoeHHEe OpraHoB 0.5
Pa3MHOKEHUS BBICIINX PACTECHUI»

7 HcTopust CTAaHOBJIEHUS U PA3BUTHUS
TeHETUKH KaK HayKH
OCHOBHBIE TIOHSATHUS U CUMBOJIbI T€HETHUKH.

74 JlaGopaTtopHnas pabota «JIpo3odwuiia kak 0.5
O00BEKT T€HETUYECKUX MCCIIETOBAHUID)

75 3aKOHOMEPHOCTH HACJIETOBAHUS 0.5

MpU3HAKOB. MOHOTHOpHUIHOE
ckpenmuBanue. [Ipaktuueckas padora
"N3yueHune pe3yiabTaTOB MOHOTHOPHUTHOTO




CKpeNnIuBaHus y Apo30duinr"

[{utonoruvyeckne OCHOBBI MOHOTHOPHIHOTO

76 1
CKpeITUBaHUS

77 AHanuzupytolee ckpemuBanue. Hemonnoe 1
JTOMUHUPOBAHHE
JurnOpuHOe CKpelBaHue.

73 [Ipaktuyeckas padora «M3yuenue 1 05
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS '
y IpO30(QHITBD»

79 [{uTonmornvyeckre OCHOBBI AUTUOPUTHOTO |
CKpELIMBaHUS

80 CuenyieHHOE HacleJ0BaHUE TPU3HAKOB 1

81 XpoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH 1

82 ['eneruka momna 1

83 ['eHoTumn kak 1eIOCTHASI cCUCTEMa 1

84 ['eneTnuecKkuii KOHTPOJIb Pa3BUTHS |
pacTeHul, )KUBOTHBIX U YEIIOBEKA

25 N3MeHuYnBOCTH MpU3HAKOB. BHibl 1
U3MEHYHUBOCTH

86 Monu¢urkanroHHast '3MEHYUBOCTh 1
BapuanuoHHblli psl 1 BapuauMOHHas
KkpuBast. JlaboparopHas pabota

%7 «HccnenoBanne 3aKOHOMEPHOCTEN 1 0.5
MOAU(DUKAITIOHHOW U3MEHUNBOCTH. ‘
[TocTpoeHne BapuallMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

88 ['eHoTHIIMUECKAst K3BMEHYUBOCTD. 1




KoMOnHaTHBHAs N3MEHUHMBOCTE

89

MyTannoHHast U3MEHUYHUBOCTb.
[IpakTrueckas pabora «MyTauuu y
npo30( Tkl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

90

3aKOHOM€pHOCTI/I MYTAllMOHHOI'O IIpoIecca.
OnuUreHeTUKa U SIUICHOMUKA

91

I'enetuka yenoseka. [IpakTuueckas pabora
«CocTaBieHue 1 aHaJIU3 POAOCIOBHON

0.5

92

MeToapl MEAULIMHCKON TEHETUKH

93

3HayeHne MEIUIIMHCKON TeHETUKU B
MPEIOTBPAIIICHUH U JICUCHUU TeHETUYCCKIX
3a00JIeBaHNIl UeI0BEKA

94

OCHOBHBIE TTIOHATHS CCJICKIINU.
Jlabopatopnas pabota «l3ydeHue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ JOMAIITHUX
KUBOTHBIX)»

0.5

95

MeTobI CeNeKIIMOHHOM paboThI.
JlaboparopHuas pabota «/3ydeHne MeTOI0B
CEJIEKIIMU PACTEHUID)

0.5

96

JIOCTHKEHHUS CENIEKIIMU PACTEHUN U
KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHE U UCTO0Ib30BaHUE
TEHETUYECKUX PECYPCOB

98

buorexHosorus kak HayKa U OTpaciib
IMPONU3BOACTBA. HpaKTI/I‘leCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOIOT I

0.5




OCHOBHEBIE HaIpaBJICHUA CHHTETUYECKOM

79 ouosiorun 1
100 XpOMOCOMHas ¥ TeHHasi HH)XEHEPHS 1
101 MenunuHckre 6MOTEXHOIOT U 1
102 PesepsHblii ypok. [loBTOpenue, |
000011IeHNEe, CHCTEMATH3AIMA SHAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI UISA YYUTEJIA

1.B.C.PoxnoB. Tematuyeckuii 1 UTOroBbIi KOHTPOJIb. COOPHUK MTPOBEPOUHBIX padoOT.
buonorus. 10 kimacc. Mocksa 2014r.

3. O.I1.dynkuna. buosnorus 6-11 knaccel. IIpoBepouHblie TECThI, pa3HOYPOBHEBBIE 3aJaHUS.
Bonrorpan: Yuurens, 2012r

4. H.A.bornanos. KoHTpoibHO-u3MepuTenpHbple MaTepuainsl. buonorus 10 kinace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pazaen «9Bomtonus opranuueckoro mupay». Teopus,
TpeHUpPOBOUHbIE 3aaHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Pa3znen «['enernka». Bee tunsl 3agau. TpenupoBouHas
terpanb. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Pa3znen «9xonorus». Teopus, TpEHUPOBOUHBIE 33aHHUS.
Jlernon, 2016r.

8. B.C.PoxsnoB. TemaTnueckuii 1 HTOroBblii KOHTPOJIb. COOPHUK MTPOBEPOUYHBIX pPadOT.
buonorus. 11 kinacec. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorust 10-11 xkmaccel. Mocksa. Jpoda.2012r.

10. H.A.bormanoB KoHTpoibHO-u3MepuTeNbHbIe MaTepuaibl. buonorus 11 kmacc. @I'OC.
Mocksa. Bako, 2016r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. «Enunas xomrekuus Ludpossrx O6pa3zoBarensHbIX Pecypcoy (Habop mudpoBhIx
pecypcoB k yueObnukam nmuaun B.B. [Taceunuka) (http://school-collection.edu.ru/).

2. http://bio.lseptember.ru/urok/ -Matepuansl K ypoky. Bece paboTsl, Ha ocHOBE
KOTOPBIX CO3J/1aH cailT, OblIM onmyOrKoBaHbl B ra3ere "buosorusa". ABTopamu caiita

MpoJieiiaHa OoJIbIas padoTa 1Mo CHCTEMAaTU3HPOBAHMIO Ta3€THBIX CTaTeH ¢ yUETOM
IIKOJIBHOM y4eOHO# mporpamMmsbl 1o ipeamery "buonorus”.

7. http://ebio.ru/_ - DnekTpoHHBIN yueOHUK «bruonorus». Comep uT Bce pa3aeibl
Oouosorun: OOTAaHUKY, 300JI0THIO, aHATOMHIO U (PU3HOJIOTHIO YEJIOBEKA, OCHOBBI

IIUTOJIOTUU ¥ TCHETUKH, SBOJIIOLIMOHHYIO TEOPHIO M AKOJIOTHIO. MOXKET OBITh
PEKOMEH/IOBAH yUYaIIHUMCS JUTSl CAMOCTOSATEIbHON PabOTEHI.
8. http://djvu-inf.narod.ru/ - amekTpoHHas OuOIHOTEKA

http://biology.ru/index.php - CaiiT siBnsieTcst InTepHeT — Bepcuel yueOHOro Kypcea Ha
koMmakT-aucke "OtkpoiTas buonorus".
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