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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero obpasoBaHusi pazpaboTaHa Ha ocHoBe denepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit @enepanum»,
®I'OC COO, KoHuenuuu mnpenojnaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TIOJIOKEHHM (peiepaabHoi pabouel mporpaMMbl BOCTIUTAHHUS.

VYuebnbiit npeamer «buonorus» yriayO6néHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxeHussM PI'OC COO npoduibHbIe
yueOHble IpeIMEeThl, U3y4aeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennuanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
PU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CpPEIHUM
001KM, cpeHUM MPodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4YeOHBIX MPEAMETOB JOJDKEH OBbITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1ay, CBS3aHHBIX C MpodopueHTanued 00yYaroluXcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JacTH HAay4YHOI'O 3HaHMSI, CBA3AHHOTO C OHOJIOTHEH,
MEIUIUHON, SKOJIOTUEN, ICUXOJOTUEN, CIIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHOMy mpeamery "buonorua" naér npeacrtaBieHHE O
Henu W 3ajadax u3ydeHust yuyeOHoro mpenmera «buonmorus» Ha yriyOnéHHOM
YpOBHE, onpeenseT 00s13aTebHoe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMaM, paclpelesieHue Mo KiaccaM,
PEKOMEHYET MOCIEAOBATEIbHOCTh H3Y4YEHUs YYEOHOro marepuaia ¢ y4EToM
MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pPaCTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mnporpamme 1o Ouosioruu
peann30oBaH MPUHIMI TPEEMCTBEHHOCTH C HW3Y4Y€HUEM OHOJOTMHM Ha YpPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Ojarogapss 4YeMy MOpOCMaTpUBAETCA
HAIpaBJI€HHOCTh HA MOCIEAYIOIIEEe pPAa3BUTHE  OHMOJOTMYECKUX  3HAHUH,
OpUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIILIEHUs, TMPEACTaBICHU O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHONIIECHUS K OKpyXarlleil npupogHoit cpene. B
nporpaMme 1o OHMOJOTMM TaKKe I0Ka3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMmera
«buonorusty B peamuszanuu  TpeboBanuii PIOC COO k 1IaHUPYyEMBIM
JUYHOCTHBIM, METAINpEeJAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
GbopMHpPOBAaHWHM OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEIBHOW JICSITEIIBHOCTH,
00yYaromMXcsi MO0 OCBOCHUIO COJIEpXKaHUsI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero o01mero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oopa3zoBaHus
3aBepiiaer Ouosioruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



paciidpeHue U yriiyojieHue 3HaHWi, oOydaroluxcs O *UBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM U OHOJOTHUU pa3BUTHS,
TeHETUKH, CEICKIINN, OMOTEXHOJIOTUH, SBONIOIIMOHHOTO YUCHHS U DKOJIOTHH.

Nzyuenne ydeOHOro mnpeamera «buonorus» Ha yriIyOleHHOM YpOBHE
OpUEHTHUPOBAHO Ha MOJATOTOBKY OOYYArOMIMXCS K MOCIEAYIONIIEMY MOIyYEHHUIO
Ononornyeckoro  oOpa3oBaHMS B By3aX W OpraHU3alUsX  CPEIHETO
npodeccruonanbHoro odpazoBanus. OCHOBY €ro COAEp X aHUsI COCTABIISIET CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TIOJYYCHHBIX TPU H3YYCHHH OOYyYaIOUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3JesioB OMOJIOTMHA Ha YPOBHE OCHOBHOT'O
obmero obpazoBanus, B 10—11 kjaccax 3TH 3HaHMS TOJNYYarOT pa3BUTHE. Tak,
pacmiMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHMUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MTPUKIIATHOTO M IOMCKOBOTO
XapakTepa, KOTOPbIe MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI ISl MOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOMIMMUCS IPU H3YUYEHUU
bu3KKM, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa nporpamMmsl 1o y4deOHOMYy mnpeamery '"buonorusa" orpaxaer
CHUCTEMHO-YPOBHEBBI W JBOJIOUMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJIsl KUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHU3alliy, YBOJIIOIMH OPraHUYECKOro MUpa Ha 3emiie,
COXpaHeHHs OuoJorm4yeckoro paszHooOpasms miaaHeTsl. Tak, B 10 kmacce
U3y4alOTCSI OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OMOJIOrMM Pa3BUTHUS, TEHETHUKU M CEJCKIUHU, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJIOTUH, aKTYalM3UPYIOTCA 3HaHMs, OoOydaroumxcs Mmo OOTaHHKE, 300JIO0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kimacce wu3ydaroTcsi 3BOJIOLMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYueOusrii mnpeamer «buomorums»  mpu3BaH  00eCIEYUTh  OCBOCHHE
o0y4aromuMucs: OMOJIOrMYECKUX TEOpUN U 3aKOHOB, UAEH, IPUHLIUIIOB U MPaBUII,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUI O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIYJIAIINY,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIICIOBAHMSIX B OMOJIOTUH, MIPUKIATHBIX aCIIEKTax OMOJOTHYEeCKUX 3HaHUM. Jliis
pa3BUTUS U TOJAJIEP)KAaHUS HHTEpeca, OOydaromMxcs K OWOJIOTMHM Hapsiay co
3HAYUTETBHBIM 00BEMOM TEOPETHUYECKOr0 MaTepualia B COJEPKAHUHU MPOrPAMMBI
1o OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOWM WM MHOW oOjacTu OMOJIOTHMH, BKIAAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B pPELICHUE BaXKHEUIITNX OMOJIOTMUYECKUX U KOJOTHYECKUX MTPOOIIEM.



[enp n3yuenus yueOHoro mpeamera «buonorusy Ha yriry0JI€HHOM YpOBHE —
OBJIaJiIcHHEe  OOYyYAIOUNIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PAa3HOTO paHra U MNpuoOpeTeHue yMEeHUu
UCTIOJb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpECa K OMPECIEHHON o0nacTu
npo(heCCUOHATFHON JAESITETbHOCTH, CBSI3aHHOW C OMONOTHMEH, WM K BBIOOpPY
y4eOHOTO 3aBEICHHUS JIJIsl TPOJIOJKEHUS OMOJIOTMYEeCKOT0 00pa3oBaHus.

Joctiwxkenue uenu u3ydyeHuss yueOHoro nmnpeamera «buonorus» Ha
yIriyOJa€HHOM YpOBHE 00€CIIeYMBAETCS PEUICHUEM CIIEIYIOIUX 3a0a4:

OCBOCHHE OOYYAIOIUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPA; O
CTPOEHHUU, MHOTO000pa3vM U OCOOCHHOCTSAX OHMOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISLHs, BUJ, OMOreoLeHo3, Ouocdepa); O BHIIAIOIIUXCS OTKPBITUAX
¥ COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarOMIMXCd C METOJaMH TO3HAHUS >KHUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMHU ~ METOJlaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHMOJOTUH, SMOPHUONOTMM W OWOJOTHH pa3BUTHUSA, TEHETUKH U
CEJIKIINHM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTMH, TMaJeOHTOJIOTHUH,
JKOJIOTMHM);  METOAAMH  CaMOCTOSITEIBHOIO  NPOBEIEHHUS  OMOJOTMYECKHX
UcCleloBaHMi B Jabopatopun W B mpupone (HabmoleHue, W3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAJICHUE OOYyYalOUMHUCA YMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJOTHMYECKYI0 HH(POPMAIUIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLUAIbHO-3KOHOMUYECKMMH U  3KOJOTUYECKUMHU
npo0jeMaMu 4YeOoBEYEeCTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpY’Karolled NpUPOTHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3[I0POBBIO  OKPYXKAIOLIUMX  JIOJIeld; OOOCHOBBIBATH U  COONIOJATH  MEPBI
npodriiakTUKU WHGEKITMOHHBIX 3a00J€BaHU, TIPaBUIa MTOBEJEHUS B TIPUPOJAC U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM KM3HEAESITEIbHOCTH B UpE3BbIYANHBIX
CUTyallUsIX MOPUPOJHOIO M  TEXHOIEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIaCTH OHMOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS WHTEIIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTEM
B IIpoIlecCe 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSAMH K COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOseMamMHu, METOAO0JOoTHUen
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCIICIOBAHUM, PEIIECHUs] OMOIIOTUYECKUX 3a/1a4, MOACINPOBAHNSA OMOJIOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y OOYYAIOMUXCS IIEHHOCTHOTO OTHOIIEHHUS K KUBOU MPHUPOJE B
LEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKON TPaMOTHOCTH, OOIIEH KyJbTypbl IIOBEICHUS B TPUPOJIC;
WHTETPAINHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOydYaroIIMMKCS  KOMIIETEHTHOCTH B PAIMOHAIHLHOM
PUPOIOIONH30BaHUN (COOMIO/IEHNE TPaBWJI TOBEICHUS B MPHUPOJIE, OXPaHbI
BUJIOB, DKOCUCTEM, OHochephl), COXpaHEHUHU COOCTBEHHOTO 3[I0POBbSI U 370POBBS
OKpyXXaromux Jwojaer (cobmiogeHuss Mep TpoPUIaAKTHUKA — 3a00JICBaHUM,
obOecrieueHre OE30MACHOCTH JKU3HEACSITCIIBHOCTH B UPE3BBIYAMHBIX CHTYAIHUX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JlaHUE  YCIOBUWA I  OCO3HAaHHOrO  BBIOOpa  OOy4YarOIIMMUCS
VHIUBUAYaJIbHON oOpa3zoBaTenbHON TPAEKTOPUH, crocoOCTBYOIIEH
nocieaAyomemMy MnpodecCHOHATBPHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU C
WHIMBUy AIbHBIMU UHTEPECAMU U IOTPEOHOCTSIMH PETHOHA.

OO11iee YUCIO YacoB, OTBEICHHBIX HAa M3y4YeHHE OUOJIOTMU Ha YriayOJeHHOM
YpOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 knacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZEMIO).

OT60op opraHu3anMOHHBIX (OPM, METOJOB W CPEACTB OOYUYCHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CHenu(UKU ero CoJep)KaHus W HAMpPaBICHHOCTH Ha
IPOJOJDKEHHE  OHOJOTMYECKOro o0pa3oBaHMsl B OpPraHuU3alUsix  CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBHEM MPHU 00yUYEeHUU OMOJIOTHH Ha YTIIyOJIEHHOM YpPOBHE
SBIIIETCSI TIPOBEJIEHHWE JTA0OPATOPHBIX M MpaKTHYEeCKuX paboT. Takxe yuactue
o0y4Jarouuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX ONpENENseTCs Y4YUTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTePHATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHME OBYUYEHUA
10 KVIACC

Conep:kaHue mporpamMMsbl, BBIIECIIEHHOE KYPCUBOM, HE BXOAMUT B IMPOBEPKY
rocyiapcTBeHHO# utoropoi arrecraiuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas Ouosorusi — KoMIIeKcHasi Hayka. Kpartkast ucropus pa3Butus
Ouonoruu.  buonormueckue  HaAyKd M HM3yYaeMble  MUMH  MPOOJIEMBI.
@DyHIaMEHTAJIbHbIE, NPUKIAIHBIE W TOWCKOBBIE HAy4YHBIE HCCICIOBAHUS B
OHOJIOrUu.

3HaueHue OMOJIOruM B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cpszanubie ¢ Ouonorueid. 3HadyeHUE OUOJIOTHH B
NPAaKTUYECKOM JIESITENBbHOCTH YEJIOBEKA: MEIULMHE, CEJIbCKOM XO3SIICTBE,
IIPOMBILIJIEHHOCTH, OXPAHE IPUPOBI.

JdemoncTpanun

[Toptpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apseii, I'. Mennens, B. U. Bepuanckuii, 1. I1. [1aBnos, . 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumer u cxembl: «CBs3b OHOJOTHHM C APYTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cuCTEMBI U HX U3Y4YeHHUE

XKuBble cucTteMbl Kak mpeaMer uszydeHusi Ouonoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CIOKHOCTb M YIOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTH, CaMOOpraHW3aLus,
CaMOBOCIIPOU3BEIECHUE, Pa3IPaKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJICKYJISIDHBIA, KJIIETOYHBIH,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUOBOM, DKOCHUCTEMHBII
(Ouoreouenotuueckuit), oOuochepuniii. Ilpouecchl, npoucxonsdiive B KHUBBIX
cucteMax. OCHOBHbIE NpPHU3HAKU >KUBOro. JKHW3HB Kak (opMa CyIIeCTBOBaHUS
Marepun. Hayku, nzyvaromue ;KxuBble CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUU.

N3ydenne KuBBIX cucTeM. Meroasl Ouosiorndeckoil Hayku. Habmromenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaananus. [louarre o 3aBUCUMON 1
He3aBUCHMMOM mnepemeHHOU. IlmaHmpoBanme »skcnepumenTta. IloctaHoBka wu
nposepka rumnote3. HyneBas runoresa. [loHsTHe BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonornyeckux pAaHHbIX. OIEHKa JOCTOBEPHOCTH IOJIYyYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXXEHUsT PE3YJIbTATOB »HKcnepumeHTta. I[lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanun

Tabmust u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonoruueckue
cuctembl», «CBOICTBA KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU



npuponb», «CTpoeHHe MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBbI
OpraHoB yejoBeueckoro opranumsmay, «buoreonenos», «buocdepar, «Metoab
U3Yy4EHUs )KUBOU IPUPOIBIY.

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE  JJIsi  IPOBEICHHUS
HAO0JIIOICHUM, U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30BaHUE pa3IUYHBIX METOAOB MpH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiIeTKku

Krmerka — cTpykTypHO-QYHKIIMOHAbHAS €AWHUIIA KUBOTO. McTopus
oTKpbITUA KiIeTKU. PaboTh! P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpomartorpadus, 31eKTpodope3, METOoI MEUEHBIX aToMOB, AU(QepeHInaTbHOe
HeHTpU(YTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uUKCUpOBaAHHBIX
K1emokK. DNEKTpoHHasi MUKpockonusi. Koxgoxanvuas muxpockonus. BumanvHoe
(npudicuznenHoe) uzyyeHue Kiemokx.

JdemoncTpanun

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

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBI MHUKPOCKOIDY,
«Mcropus pazBUTHA METOA0B MUKPOCKOTIUI).

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MMKpPOIIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

IlpakTuueckass padora «l3yueHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, aiekTpodope3, auddepeHnranIbLHOe HEHTPUGYTUPOBaHUE,
[111P)».

Tema 4. XumMuuyeckasi OpraHu3alus KJICTKU

XUMHAUYECKHM COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bonma m e€ posib Kak pacTBOpPUTEINS, pearcHTa, y4acTUE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKU, UX OHOJOrHYecKas
poJib. PO KATHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekynbl. [lepBuunas
CTpyKTypa Oejka, NHenTHAHas CBsI3b. BrTopuuHas, TpeTWyHas, 4YeTBEpTUYHAs
cTpyktypsl. Jlenarypamus. CBoiictBa OenkoB. Kiaccudukanuss Oenkos.
buonoruueckue pynkimu 6enkoB. [lpuonsi.



YrneBoasl. MoHOCaxapupl, IMCaXapUibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OO0muii TUIaH  CTPOGHHUS W (PU3UKO-XMMHUYECKHE CBOICTBA  YIJIEBOJIOB.
buonorudeckue pyHKIMHU YTIEBOIOB.

Jlumunet. T'uapodpunsHo-ruapodobubie cBoiicTBa. Kimaccuduxarus munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, CTepounbl. buomormueckue QyHKIIAN
munoB. O0mMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOTYTIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [lpuanun xomruiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MecronaxoxaeHue u ouonorndeckue Gpynkuuu JIHK.
Buapsl PHK. ®ynkuuu PHK B kieTke.

Crpoenue mosekyibsl AT®. Makpospruueckue cBsizu B mosiekyjie ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (PYHKIUU B
Kietke. Jlpyeue wuyxneozuompughocgpamor (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHEe U OMODU3NUYECKUE UCCIIEeI0BAHMUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTyphl OuOMONEKyn. Mooeruposarue
CmMpyKmypol U QYHKYul OUOMONEKY U UX KomMniekcos. Komnvromepnuiti ouzatin u
opeaHudecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuupbl u cxembl: «llepuoguueckass TadiauIa XMMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BellecTBa B cocTaBe opraHu3moB», «CTtpoeHue
MOJIEKYJIbl Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriieBonoB», «CtpoeHue MoyieKyn JunuaoBy, «HyKIenHOBbIE KHUCIOTBHIY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XUMUYECKAsI IOCY1a U 000PYI0BaHUE.

JlabopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C MTOMOIIBI0 KAYECTBEHHBIX
peaKuuin.

JlaGoparopnass  paGora  «lccinemoBaHue — HYKJIEMHOBBIX — KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne U PyHKIUHN KJIETKH

Tunsl KIETOK: JyKapuOTHYECKass U mpokapuotuueckas. CTpyKTypHO-
(yHKUIHMOHAIbHBIE 00pa30BaHUs KIETKH.



CrtpoeHure MpoKapruoTHUIECKOM KieTku. KiierouHast cTeHKa OaKTepHil U apXei.
OCcoOEHHOCTH CTPOCHHSI TEeTepOTPOMHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOMN KJIETKMU.
[Ina3matuyeckass MemOpana (miazmanemma). CTpykTypa IUIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BeIECTB Yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeryénnas auddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabora Harpuii-
KaJIMEBOTO Hacoca. DHIOIMTO3: MUHOMKUTO3, (paroruto3. Dk3o1muTo3. Kietounas
crenka. CTpykTypa u QyHKIIMHM KJIETOYHON CTEHKH PACTEHHM, TPHOOB.

[Muromnasma. [{utozonb. Lurockener. JIBuxenue nuroruiazmbel. OpraHou bl
kinetkn. OnHoMeMOpaHHBIE OpraHouibl KIETKU: JHAOIJIa3MaTHYeckash CeTh
(OIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE W (yHKIMH. B3aumMocBs3b
OJIHOMEMOpaHHBIX OPraHoMAOB KIEeTKH. CTpoeHHE TIpaHyJIspHOTO PETHKYIyMa.
Mexanusm nanpaenenus benxoe ¢ IIIC. CunTe3 pacTBOpUMbBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. [mamkuit  (arpaHyJsIpHBIM)  DHAOIUIA3MATUYECKUN
petukynyMm. CexkperopHas QpyHkuus anmapata ['onbmku. Moouguxkayus benxkos 6
annapame ['onvoxcu. Copmuposxa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWMJIBI  KIJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenue u (GyHKUMM MUTOXOHApUWA M 1uiacTui. llepBuuble,
BTOPUYHBIE UM  CJIOXKHBIE  IJIACTUIBI  (OTOCHHTE3UPYIOIIUX  IYKApHOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranoujsl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHoOUI0B KJICTKH. Pu6ocomel. Ilpomedsicymounvie Gunamenmeoi.
MukpodunamenTsl. Axkmunogvle Muxkpoguiamenmol. MpllIEUHbIE  KIIETKH.
Axmunosvle KOMNOHenmbvl HeMblueunblx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CTpoeHwe U JBWKEHHWE JKTYTMKOB W pPeCcHHUYEK. MHUKpOTpyOOUKH
uutomiasmel. LlenTpuons. benxu, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. Obonouka siapa, XPOMAaTHH, KapHOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynkun. SnepHsiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacHOOKEHHE
XpOMOCOM B uWHTeppa3HOM snpe. Iyxpomamur u eemepoxpomamunr. benku
XpOMaTHHa — THUCTOHBI. J[unamuxa s0epHoli 00010YKU 6 Mmumose. AHoepHviii
MPaucnopm.

Kinierounsie BriatoueHnusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK YKApUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHYECKOW KIeTkn», «CTtpoeHue
KUBOTHOW  KJETKW», «CTpoeHHMe  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUW», «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

OOopynoBaHuEe: CBETOBOM MMKPOCKOIN, MMKpPOIIpENnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl 0aKTepUaaIbHbIX KIECTOK.

JlabopaTtopnasi pabora «l3ydyeHue CTpOEHHsSI KIETOK pPa3IMYHbIX
OpPraHu3MOB.

IIpakTuyeckas padora «/I3ydenne CBOMCTB KIETOUHOI MEMOPaHBD.

JlaGoparopnass padora «lccienoBaHue IUIa3MoJiu3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnueckass  paGora  «l3ydeHwe  [BWKEHUS  UUTOIUIA3Mbl B
PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BewiecTB M NpeBpallieHHe JHEPIUHU B KJIeTKe

AccuMMISILIMS U TUCCUMMIISLIAS — JIBE CTOPOHBI MeTa0on3Ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(MHBIA W TeTepoTpOoHBI. YdacThe KHUCIOpOAa B OOMEHHBIX
npoleccax. OJHepreTMueckoe obOecrnedeHue KieTKu: mnpeBpanieHue ATO B
oOMmeHHBbIX Tmponeccax. {depMeHTATUBHBIM XapakTep peaklHuil KJIETOYHOIO
Metabonuzma. DepMeHThl, WX CTPOCHHUE, CBOICTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. OTinnuusi GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUMYECKHX BEHIECTB B KieTKe. DOTOCUHTES.
AHokcueenHblll U oKcuceHHbl omocunmes y baxmeputl. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Pob XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CreroBas u TeMHoBas (aspl. Pomoovixanue, Cs., Cs. u CAM-munol
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusgHue pa3ziaudHbix (PAaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHHne (POTOCUHTE3A.

XEMOCHHTES. Paznoob6pasue OPraHUu3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

Anaspobnbie opranu3mbl. Buapl Oposkenus. IIpomykTel OpoxeHHS U UX
UCTIOJb30BAaHUE UEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH B BO30YAUTEIH OOJIe3HEH.

AspoOHBbIe OpraHU3MBl. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3TaMn. [ TMKOIU3 — OECKUCIOPOAHOE PACIICTICHUE TIFOKO3bI.

buonornueckoe okuciaeHue, WK KJIETOYHOE AbIXaHue. POabp MUTOXOHIpHIL B
nporneccax ouonoruueckoro okucinenus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memobpannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwl. IlpemmyiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepe aHadpPOOHBIM. DP(HEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa.

JdemoHncTpanuu

[Toptpetsr: Jdx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «POTOCHHTE3», « DHEpreTuUeckuii oomMen», «brnocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOIl MHUKPOCKOI, 00OpYAOBaHME AJI HMPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass paGora «/I3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

JlabopaTopnass pabGora «M3ydeHue (HepMEHTATUBHOIO pACILIEIICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIJIETKaX).

Jlabopatopnas paGora «CpaBHeHue mpoueccoB (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas pa6ora «CpaBHEHHE POIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. Haciiencreennasi uHGopManus U peajin3anus eé B KieTKe

Peakuuun matpuunoro cuHTe3a. [[pUHIMI KOMIUJIEMEHTAPHOCTH B PEAKIIUSAX
MaTpPUYHOIO CHHTEe3a. Peanuszanus HacineAacTBEHHON MHpopmanuu. ['eHeTnyeckuii
KOJI, ero cBoucrBa. TpaHckpunius — Marpuusblii cuHTe3 PHK. Ilpunummne
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancisauus u e€ sransl. Yuyactue TpancnoptHbix PHK B Onocunrese Genka.
VYcnosusi 6mocuntesa Oenka. KomupoBanwme amuHOkucior. Pomnb pubocom B
ounocuHTe3e Oenka.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApHUOT. Perysiius akTUBHOCTH T€HOB y NpokapuoT. ['umotesa
onepona (®. XKako0, XK. Mano). MonexynsapHvie mexanuzmvl IKCNPeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsel 2enog. Perymnsius oOMEHHBIX
nporeccoB B kieTke. Kietounslii romeocTas.

Bupychl — HeksieTouHble (JOpPMBI KU3HU U O0JUraTHbIe Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. KusnenHwvlll Yyuki
JHK-codepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasad.

Bupychsie 3a6oneBanust 4enoBeka, kMBOTHbIX, pacteHuit. CITN/, COVID-
19, conmanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungpopmamuxa: unmeepayus u anaiuz o6orvuux maccueos («bigdatay)
CMPYKMYPHBIX Ouonocuyeckux oanuvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodvt 00cmasKu 1eKkapcms.



JdemoncTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunTes Oenkay, «I'eHeTudeckuil koa», «Bupycoiy,
«bakTepuodarmy.

IIpakTnueckas padora «Co3anue MOJICIIU BUPYCAY.

Tema 8. ZKnsHeHHBIH MUK KJIECTKH

Knerounsi 1ukia, ero mnepuoabl M peryisiuusa. HMurtepdaza u  MUTO3.
Oco0OeHHOCTH TMpOLIeCCOB, MpOTeKarmMX B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  Ilpecuntetmyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI) IEPUOIBI UHTEP(A3HI.

Martpuunsiii cunte3 JHK — penmuxaums. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBIN Ha0oOp KJIETKH — KapuoTun. JIUmiouaHelii u
raruiouaHeI ~ HAaOOpel  XpoMocoM. ['oMmosoruunbie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne xnerkn — wmuto3. CTaguu MHUTO3a U MNPOUCXOJAIIME B HUX

npouecchl. Tunbl MuTo3a. KaproknHe3 M HUTOKHMHE3. bHOIOrMYeckoe 3HayeHHe
MUTO3A.

Perynsmust MuToTHUEeCcKOro IuKiIa KiIeTKH. [Iporpammupyemas kieTouyHas
rubenp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHalbHAas TE€HOMUKA. Mexanuszmul
npoaugepayuu, ouppepenyuposxu, cmapernus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muros», «CrpoeHue
xpomocomy, «Pemmkamus JJHK.

OO6opyoBaHUE: CBETOBOM MUKPOCKOM, MUKpOIpenapatbl: « MUTO3 B KJIETKaX
KOpEUIKA JIYKay.

Jlabopatopnass  padora  «/3yuenume  XpomMOocOoM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTtopnas padora «HabOmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax ).

Tema 9. Ctpoenue n GyHKIUHM OPraHM3MOB

buonorunyeckoe pa3zHooOpasue OpraHU3MOB. OAHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcCOOEHHOCTH  CTPOEHUS M KUBHEACSATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIIH, APyrue NpoTUCThl. KojgoHMaNbHbIE OpraHU3MBbI.



B3auMocBsI3p yacTel MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbsl H
cucteMbl opraHoB. Opranu3M Kak eIMHoe 1eioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHad,
MIOKPOBHAs, TMPOBOJSIINAS, OCHOBHas, MexaHW4deckas. OCOOCHHOCTH CTpPOEHUS,
(yHKUMN 1 PacoNIOKEHHs TKAHEH B OpraHax pacTeHUN.

TKaHU KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEH: DIIATEJIMAJIbHAS,
COCIMHUTENbHASA, MbllleyHas, HepBHass. OCOOEHHOCTH CTpoeHHs, (QYHKIHN U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KHWBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M IeHepaTMBHBIE OpraHbl pacTteHH. Opransl H
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. OyHKIUHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIi M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COCIMHEHUS KOCTEMN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPOIIU3MBI M HACTUMU. JIBM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblImieyHasi cucrema. Pedekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranu3zmoB. llornomenue BOABI, YIJEKUCIOTO Trasa H
MHHEPAIBHBIX BEIIECTB pacTeHUsMH. lIuTaHue KUBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKIIETOYHOE TNulleBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbBI
[ULIEBApUTENILHOTO TpakTta. [IumesapurenpHble kene3bl. llumieBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pactenuit. J[prxanue sxuBoTHBIX. [(uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. J(prxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTemMa uelioBeka. MeXaHu3M BEHTWISIUUM JIETKUX Y NOTUI U
MJIEKOMUTAIOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHHM.
TpaHncnopT BemecTB y KUBOTHbIX. KpoBeHOocHas cucrema W €€ Oprassbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjle,
KPOBEHOCHBIC COCYIbl M KpOBb. Kpyru KpoBooOpamieHus. DBOIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOUW CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX. PaboTta
CepAua U €€ peryJsisiuus.

Beigenenue y opranu3sMoB. BeineneHue y pacteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbiaeneHus. DOunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHME KaK MEXaHW3MbI pa0OTHl OPTaHOB BBIICIICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIJICIUTENIBHON cucTeMamu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (yHKIIMOHHPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH y UEIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCTHl MPOCTEMINMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpencrsa macCUBHOM M XUMUYECKOW 31U Thl. DUTOHIUIBI.

3amyra 'y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cucrema yenoBeka. KieTouHsli u
TYMOpaJIbHBbIA UMMYHUTET. BpoxaEHHBIA U NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro ummyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PasgpaxxumMocTts M peryisiuMss y  OpraHu3moB. PasapaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  perynsuusa y
pacteHuid. PocToBbIE BeleCTBa U X 3HAUEHHUE.

HepBHast cucrema u pedrekTopHas peryjsiius y >XUBOTHBIX. HepBHas
cucreMa u €€ oThenbl. DBOJIONMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX »XMBOTHBIX. Pedrexc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbIE PE(DIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX W YEJIOBEKA.
JKene3pl DHIOOKPHUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBME TOPMOHOB.
B3aumocBsI3p HEpBHOM W SHIOKpPUHHOM cucteMm. I'mnoramamo-runogusapHas
cucTema.

JdemoncTpanun

[Toprper: U. 11. [1aBnos.

Tabmupsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bogopocin», «bakrepun», «lIpocrerimuey», «Oprasbsl LIBETKOBBIX PACTCHUI,
«CucremMpl  OpPraHoOB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTediis,
«CTpoeHHE JUCTOBOW IUIACTMHKW», «TKaHM XUBOTHBIX», «CKeJeT 4YelloBEeKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTesbHast

CHCTEMAY, «HepBnas CHCTEMa, «Koxay, «MpIreyHast CHCTEMa,
«BplaenurenbHas CHCTEMA», «IDHAOKPHUHHAs cUCTEMa», «CTPOECHHE MBIIILIbD,
«Mmmynurer»,  «Kunmeynononoctuele», «CxeMa  NHTaHUA  PacCTEHUN,

«KpOBEHOCHBIE CHUCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE THIAPHIY,
«Ctpoenue 1uiaHapun», «BHyTpeHHee cTpoeHHe noxjeBoro uepss», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBuas  cucrtema  nruny, «HepBHas — cuctema
MIIeKOTUTaronux», «HepBHas cuctema denoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnaparbl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpPONpENnaparbl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMILUISIPhl KOMHATHBIX PacTeHUM, repdapuu
pacTeHUil pa3HbIX OTJAEJOB, BIJIAXHBIE Npenaparbl JKUBOTHBIX, CKEJIEThI
NIO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJIOBEKa,
00opyi0BaHue AJIsl AEMOHCTPALIUY TOYBEHHOTO M BO31YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHust Kpaxmaiia u 0eJIKoB Mo AeicTBrueM (HepMEeHTOB, 000pyI0BaHUE IS
JIEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KUZHEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUH, MOJIEIN IOJIOBHOIO MO3ra Pa3jin4HbIX )KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHasi pabora «l3ydyeHue TKaHEeil KUBOTHBIX).

JlabopaTopHnasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokxeHue U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHUSI OpraHu3MOB: Oecrojioe (BKJIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrnonoro  pa3MHOXKEHHUS: IMOYKOBaHHUE,  CIOPYJIALHUA,
dbparMenTanus, KJIOHHPOBAHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie kneTku, win rametrsl. Meino3. Craaun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnarosep. bronmorndecknii cMbICi
M€i03a MW IOJOBOro Impouecca. Meio3 W ero Mecrto B JKM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y *kuBoTHbIX. [10JI0BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHne U 3MOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[aprenorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyua mopgoecenoe u mooenu mopgpozenesa. Craaun >MOpHOTreHe3a
KUBOTHbIX (Ha mpumepe Jjarymku). JpoGnenune. Tumbl  npoOGneHus.
Jemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOABIIICBBIC JIUCTKU
(racTpyJssinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3anMuoe
BJIUSHUE 4YacTeil pa3BUBAIOLIErocs 3apojbllia (3MOpPHOHANIbHAS WHIYKLIHS).
3aknajka IUIAHA CTPOEHMSI JKMBOTHOIO KaK PE3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 3>MOpPHUOHANIBHOE pAa3BUTHUE PaA3IUYHBIX
(haKTOPOB OKPYIKAOIIECH CPE/Ibl.

Poct n pasButue xuBOoTHBIX. [locTaMOpuoHaneHbIl nepuon. Ilpsmoe u
HenpsMoe pasButhe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE MPSMOrO0 W HEMPSIMOTO



pPa3BUTHs, UX PACHpPOCTPAHEHUE B NPUPOAE. THIBI pocTa KUBOTHBIX. DaKkTOpEI
pEryJsiiiuy pocTa >KUBOTHBIX U 4yesioBeka. CTauu MoCTIMOPUOHATIBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMEpTh Kak
OHMOJIOTNYECKUE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr m cmopodut. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. (OOpa3oBaHue cmop B Mporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OII00TBOPEHUE y LIBETKOBBIX pacTteHuidl. OOpa3zoBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISALUA OHTOI€HE3a Y PACTEHUU U )KMBOTHBIX.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «BereraruBHoe pazmHoxeHue», «Tumbl Oecnosoro
pa3MHOXKEHU», «Pa3zMHOXEHHME XIaMHUIOMOHAIb», «Pa3MHOXEHUE JBIJIEHBI»,
«Pa3MHOXeHHEe TUAPB, «Meio3y, «XpoMocoMmbly, «I'ameroreHnes», «CTpoeHue
AWLEKIETKH U cnepmaro3onja», «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsamoe u
HenpsiMoe  pasBuTtue», «PaszButue Manckoro xyka», «PasButue capaHuuy,
«Pa3zButne narymkw», «JIBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX DPACTEHUN,
«CTpoeHune ceMsH OJHOIOJBHBIX M JBYJOJBHBIX PACTEHUI», «KU3HEHHBIN UK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI Mxa», <OKU3HEHHBIM LUK
NaropoOTHUKA», «KU3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenaparbl SHULEKIETOK U
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3sBUTHS JIATYIIKID.

JlaGopaTopHas padora «l3ydeHue CTpOCHUS MOJOBBIX KJIETOK Ha IOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BbIABIEHUE MPU3HAKOB CXOJCTBA 3apPOIBILICH
ITO3BOHOYHBIX )KMBOTHBIX).

Jlabopatopnas paGora «CrTpoeHHE OpraHoB pPa3MHOXEHHUS BBICIIHX
pacTeHUI.

Tema 11. I'eneTuka — Hayka 0 HaCJEeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

Hctopusi craHOBIEHHMS M pPa3BUTUS TEHETHUKM Kak Hayku. PaGorer I
Menpens, I'. ne ®pusa, T. Moprana. Posnb oTe4eCTBEHHBIX YUYEHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KonmbmoBa, H. 1. Basunosa, A. H. benoszepckoro, I'. JI.
Kapmnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
QJUIEIIbHBIC T€HbI, AJIbTEPHATUBHBIC IIPU3HAKHW, JOMUHAHTHBIM WM PELECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs IMHUS, THOPHIbI, TE€HOTHUII, (DEHOTHII.



OCHOBHbIE ~ METOABl ~ TE€HETUKU:  T'HMOPHUIOJIOTMYECKUN,  IMTOJIOIMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUH.

JdemoHncTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. U.
Basunos, A. H. benozepckun, I'. JI. Kapneuenko, 10. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabmunps! u cxeMbl: « MeTo bl FTeHETUKI, «CXEMBI CKPELLIUBAHUS.

JlabopaTopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

HCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. [lepBbiii 3akoH MeHaens — 3aKOH

eAMHO00pa3usi rudpuI0B nepBoro nokojeHus. [Ipasuno gomunupoBanus. Bropoi
3aKOH MeHnaens — 3aKOH pacIleIUIEHHs NPHU3HAKoB. LluTosiormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpEIIMBaHus. [ noTe3a 4ucToThl raMer.

AHanuzupytromee ckpemuBanue. [IpoMeKyTOUHBIN XapakTep HaclleJOBaHU.
Pacuieruienue nmprusHakoB IpU HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpeumBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICJOBAaHMUsS  TIPU3HAKOB. [{uTonOrMyeckue  OCHOBBI  JMTHOPHUIHOIO
CKpEINBAHU.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrernieHHoe
HACJICIOBAaHUE TIE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TIeHaMHh. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka mosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIIEHUS NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TeTeporaMmeTHbId 0. ['eHeTnyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HaKkoB, CLENIEHHBIX C ITOJIOM.

['enorun kak uenoctHas cucreMa. [lienoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aJUIENu3M. B3auMOJEeNCTBUE HEAJUICIbHBIX TE€HOB.
KommiiementaprnocTs. Onucras. [lonmumepns.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHs PACTECHHM, >KUBOTHBIX M YEJIOBEKA, a
TaK)Ke (PU3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIHUH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO351UH
— MapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHueckue acneKkTbl KOHTPOJIS H
U3MEHEHMS HACJIEICTBEHHON MH(OPMALU B TOKOJICHHUSX KIIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabnuubl u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Menpaens», «Tperuii 3aKkoH
Menpens», «AHanusupyroniee ckpemuBaHue», «HemonaHoe noMuUHUpOBaHUEY,
«CremnieHHOe HacleOBaHHWE IPHU3HAKOB Yy Jpo3odpuibl», «['eHernka momnay,



«Kapnotunn  uvemoBeka», «Kapuotun npozodumnsl», «Kapuotum nOTHIED,
«MHOXKECTBEHHBIN AJUIENIU3M», «B3auMoAEHCTBUE TEHOBY.

O6opynoBaHue: MoJelb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IIMHO0Opa3us
ruOpUJOB TEPBOrO0 TMOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAaHUS NPU3HAKOB, MOJEIb JJIsS
JEMOHCTPALMM CLEIJICHHOIO HACJIEI0BaHUs MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MuKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yJabTaTOB MOHOTMOPUIHOIO
CKpENIUBaHUSA Yy APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTMna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3MeHunBOCTh pU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buasl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas u3MEHYMBOCTh. Ponb cpenbl B (GopMHpOBAHUU
MOAU(PUKALMOHHON K3MeHunBocTH. Hopma peakuuu npusHaka. BapuanumoHHbIN
psa u BapuauvoHHas Kpusas (B. HMoranncen). CpolicTBa MOau(pUKalMOHHOW
W3MEHYHUBOCTH.

['eHOTHIIMYECKAs] U3MEHUUBOCTh. CBOWCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUIIMYECKON M3MEHUYUBOCTU: KOMOWHATUBHAS, MYTAallUOHHAS.

KomOuHaTuBHAas M3MEHYMBOCTH. Mel03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHOW NU3MEHUYMBOCTH. POTh KOMOMHATUBHON M3MEHUYNBOCTH B CO3/IAHUN
TEHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJTHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. BHabl MyTalui: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUMPOBAaHHbIE MyTauuu. SaepHble U
HUTOIUIa3MaTuyeckue mytanuu. CoMaTHYeCKHWe M TMOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTALlMOHHOI'O MPOIECCa. 3aKOH TOMOJOTMYECKUX pAJIOB B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHUHMBOCTH U
HACJICICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POJb ONUSEHEeMUYECKUX QaKkmopos 6
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. Basuiios.

Tabmuiet u  cxeMbl: «Bugsl  u3MeHunBOCTHY», «MoaudukanuoHHast
W3MEHUYHUBOCTbB), «KomOunatuBHas W3MEHYUBOCTB, «Merio3y,
«OmnonoTBopeHuey, «I eHeTHUYecKue 3a00JICBaHUS YeI0BeKay, « Buapl MyTarmmii.



O6opynoBaHue: >XKMBbIE U TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PAcTEHUH,
pucyHku (doTtorpadun) ;KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKANMMOHHON W3MEHUMBOCTU. [locTpoeHme BapuallMOHHOTO psna U
BAPUALIMOHHOW KPUBON».

IIpakTnueckas padora «Mytanuu y Apo3oduiasl  (HA TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTnka 4esioBexka

Kapuorun uvenoBeka. MexayHapoaHas IpOrpamMMa HUCCIEIOBAaHUS T€HOMaA
yernoBeKa. Meronbpl  M3ydeHMsT T€HETHMKHM  YEJOBEKa: IE€HEaJOTHMYECKH,
OJIM3HEIOBBIN, LUTOr€HETUYECKUH, MONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemeHHOE OIIpE/ICIICHHE rE€HOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TI[P-ananu3a. HacienctBeHHble 3a0051€BaHUS YEJIOBEKA. | €HHbIE 1 XpPOMOCOMHBIE
Oone3HH uyenoBeka. boye3HM ¢ HacleACTBEHHOW MPEeapacioyioKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEJOTBPALICHUN U JICYEHUH T'€HETUYECKHUX
3a0o0sieBaHUN 4yenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHupoBaHue. CTBOJIOBbBIE
KJIeTKH. [[OHSATHE «TE€HEeTHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpsl TOBBIMICHHONW YYBCTBUTEIBHOCTH YeEIIOBEKa K
bu3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKaromieil cpensl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHUSIM.

JdemoncTpanun

Tabmuubl u cxemsl: «Kapuotun demoBeka», «MeToNbl U3y4YCHHS] TEHETUKHU
yesioBeKay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlIEHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanuss W CeleKUuMs. 3apoXKACHUE CEJNEKIUMU U JIOMECTHUKALIWU.
Yuyenne H. U. BaBmimoBa o lleHTpax mNpoMCXOXKIEHUS €W MHOT000pas3us
KyJbTYPHBIX pacTeHuil. Poip cemekuuy B CO31aHUM COPTOB PACTEHUU M IMOPOJ
*KuBOoTHbIX. CopT, mnopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIJ0B B
HacleACcTBeHHOW wu3meHunmBoctu H. WM. BasuioBa, ero 3HaueHue I
CEJIEKIUMOHHOM padoThHI.

Meroapl ceneKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
WH/IMBUY AJIbHBIN. Oranbl  KOMOWHaNMOHHOM  cenexkuuu.  Vcneitanue
npousBoAMTENed MO MNOTOMCTBY. OTOOp 1NO TE€HOTHUNY C IOMOIIbI OIEHKU
(dbeHoTuIa MOTOMCTBA ¥ OTOOP MO reHOTHUIly ¢ momonibio ananu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  paboThl.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonp30BaHHE TEHOMHOTO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHanTHbIX JIHK 17151 monmydenust iCX0AHOTo MaTepuaa Jjsi CelIeKIUU.

[Tonyuenue MTOJTUTIIIOUIOB. BuyTtpusugoBas ruOpUAN3aIIUS.
bauzkopoacTBeHHoe — ckpemuBaHue, wiaum  uHOpuauHr.  HepopactBenHoe
CKpelllUBaHue, Wiu ayTOpuauur. 'erepo3uc u ero npuuuHbl. Mcnoiab3oBaHue
rerepos3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAWYEN i1 CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  YHpaeieHue
2eHemUyeCcKUMU pecypcamu CenlbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YessaxX YAVUUEeHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoO, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbLIX UCCIe008aHUL,
nepeoosuvlx uoell u NepCneKmu8HbLX MexHON02UlL.

JdeMoHcTpanuu

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl n cxembl: «LleHTPBI TPOUCXOXKIEHUS 1 MHOTOOOpa3Hst KyJIbTYPHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKHX PSAJOB B HACIEICTBEHHON HU3MEHUYUBOCTHY,
«Metoppl cenexkuumn», «Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopHas pabora «/3yueHue copTOB KyJNbTYypHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHbIE METOABI M JOCTHIKEHHMS CEJIEKUMU PACTCHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATENILHBIN yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOOpaToOpuio
arpOyHUBEPCUTETA WIIM HAYUYHOTO LIECHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIEOOMEUEeHUE, TMOJIYUYECHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOjenne. Mukpoouonornueckuii cuHTte3. OOBEKTHI MHUKPOOMOIOTUYECKHUX
TexHosorui. [IponsBoacTBO OeKa, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C I[EJIbIO MMOJYYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETUIECKUE Ty TH.



Knerounass unx)eHepuss. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUH U
#*uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALMA W  COMATUYECKUN
sMOpuorene3. lcnonp3oBaHue Tamiou0oB B CeleKUMH pacteHuil. llonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
ANIEKJIETOK U KJIOHUPOBAaHMUE >KMBOTHBIX. METOJ TpaHCIUIAHTALMU SAEP KIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass W TeHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOuHaHTHRIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrkeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HWHKXEHEPUM.
DKOJIOTUYECKHUE U ITUYECKHUE MPOOIEMbl TeHHON UHKEHEPHH.

Menuuunckue 6uorexnonoruu. [locrrenomuas nudposas menuuuna. [THP-
JMarHoctTuka. MeTaboJIOMHBIA aHaIN3, TEHOIEHTPUYECKHUI aHaau3 MpoTeoMa
YEJIOBEKA JUISl OLIEHKU COCTOSIHMS €ro 3J0poBbs. VCHoOnb30BaHME CTBOJOBBIX
kieTtok. TaprerHas Tepanusi paka. 3D-Oumoumxkenepus s pa3pabOTKU
GbyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEW COUYETAaHWEM TEXHOJIOTHHA TpEXMEpHOro OWompuHTHHTA u ckaddomauHra
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAUIIUHBI.

Coznanve BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHus: KOMOWHUPOBAHHOM
3amuThl OT BO3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXaHHU3MOB
dbyukimonupoanus PHK-conepxanux BUpPYCOB, BBI3BIBAIOIIUX OCO00 OINACHbIC
3a00J1€BaHMs YEIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuupl u cxemsl: «/cnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepusn», «I eHHast HHXXEHEPUS».

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «llosyyeHrne MOJOUYHOKHUCITBIX POAYKTOBY.

Ikckypeusi  «buorexHonoruss — BakHEHIIas MPOM3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)».

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHUS
o0y4JarIuUMuUCs IMpOrpaMM CpedHero oOmero oOpa3oBaHMs: JINYHOCTHBIE,
METaIpeIMETHBIE U IPEIMETHBIE.



B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTPAMMBI 10 OMOJIOTHUU
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHME O0YyYaroUUMUCA POCCUNUCKON
rpaXJaHCKOW UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomueayuu K OOydeHUIO  OUOJIOTUH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH ~YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJOTHYECKOTO  00pa3OBaHWsI, HaAluuue  NPABOCO3HAHUS  DKOJIOTHICCKOM
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJACHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3UMLUMU JIMYHOCTH, NATPUOTHU3MA U
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJla M CTAPIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OEPEKHOTO OTHOUIECHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJuLUMsIM MHOTOHAMOHAJIBHOTO Hapoxa Poccuiickoit denepanuu, mpupone u
OKpY>Karolen cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPECHHEHW TMO3UIUCH JMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUICKOIro OO0IIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U ONBITA AEATEIBHOCTH B IPOILECCE pEAM3aLUN OCHOBHBIX HANPABICHUMN
BOCIUTATEJIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHA ¥ IPABONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUIEHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHUE yYHUTHIBaTh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSMU U
COLUAIBHBIM TMOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

FOTOBHOCTb K T'YMAaHUTApPHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Poaunoii, ropmoctu 3a cBOM Kpad, CBOW PoauHy, CBOWM A3BIK W KYJBTYDY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIIEIUIO U NAMSITHUKAM MPUPO/IbI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHMBAaTh BKJIAJ] POCCHUHCKMX Y4YE€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OHOJOTMH, TMOHUMAHHUS 3HA4YCHUsS OWOJOTHUM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00I1IeCTBA;

uneiHas yoexxIE€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ|a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOT'O TPHUHATHS LEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBUU C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHWE K MUPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHUE YMOLUUOHAIBHOTO BO3JICCTBUS KUBOM MIPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B PA3HBbIX BHUJAX HMCKYCCTBA, CTPEMIICHHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, POPMHUPOBAHUS KYJILTYPHI 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYUs:

NOHUMAaHUE W peaju3anus 370pOBOro u Oe3omacHOro oOpa3a KHU3HU
(3mopoBoe  TUTaHUE, COOJIIOJIGHUE TUTMEHWYECKUX TMpaBUJI U HOPM,



cOQIaHCUPOBAHHBIN PEXKUM 3aHATUH ©  OTAbIXa, peryispHas (Gunveckas
aKTUBHOCTbH), OEpEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MMOHMMAHUE LEHHOCTH NPaBWI HWHIWBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJEACTBUNA W HEMPUATUS BPEAHBIX MPUBBIYEK (YNOTpeOsIeHus
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTbB K TPY/ly, OCO3HaHHWE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOW M COLMAIBHOMU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATD TaKYyIO JAEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cpepaM NnpodhecCUuOHAIbHONU JESTENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun ©  peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIE [IJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0 M CaMOOOpA30BAHHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS :

HKOJIOTMYECKH LEJIECO00Pa3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CyILECTBOBaHHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX ITOCHEACTBUM IS
OKPY>KaroLen cpebl;

OCO3HaHHE TJI00AJIbHOIO XapakTepa SKOJIOIMYECKHX MpoOjeM M MyTed Hux
peleHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU U3YUYEHUU OUOIOTUU
3HaHMSI M YMEHUS TMpU PEIIeHUH Npo0sieM, CBSA3aHHBIX C palUMOHAIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COONMIOJIEHHE MpaBuUi  TMOBEAEHUS B IPHUPOJE,
HAalpaBJICHHBIX HA COXPAaHCHUE pPAaBHOBECUS B DOKOCUCTEMAaxX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATUE JEUCTBUM, MPUHOCALIMX BpEH  OKpPYKaArOLIEH
OPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE IKOJIOTHYECKUE
IIOCJIEACTBYS NPEANPUHUMAEMBIX TEUCTBUN U NMPEIOTBPALATh UX;

HaJM4Yue Pa3BUTOrO DKOJOIMYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCSI UMU B I[O3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIIBLHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN EATEIBHOCTH dKOJIOTHYECKON
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JIMAJOre
KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJNbTYpbl KaK CpEACTBa
B3aMMOCHCTBHS MEXKIY JTIOABMH U MO3HAHUS MUPA;

NOHMMaHuEe creuu(puky OHUONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GbopMHpPOBAHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
NPEICTaBICHUS 00 OKPYXKAloIleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeIOBEKa U
oOmiecTBa, B MMO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MpodsieM
COXPaHEHHUs IPUPOJIHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPECypCHblE  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 III00ATBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHuss  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMONOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTaBHOW 4acTU (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (Gpopmupyemon
IpU U3y4YEeHUU OMOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHHS M aHajiu3a u
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero MuUpa M MPOUCXOJAIMINX B HEM HM3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMs] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIIMXCS JaHHBIX C II€JIbIO TIOYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIPHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHHS IS
perieHust IpobieM B peajbHbIX JKU3HEHHBIX CUTYalIUAX;

OCO3HaHUE ILIEHHOCTH HAy4YHOW MAESITeNbHOCTH, TOTOBHOCTH OCYUIECTBIIATH
MPOEKTHYIO M UCCIIEOBATENBCKYIO JESTEIHbHOCTh UHIMBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HETNpephIBHOMY  00Opa3oBaHUIO |
caM000pa3oBaHnI0, K AaKTHUBHOMY TMOJYUYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mnpeamera «buomorus
BKJIIOYAIOT: 3HAYuUMble IS (OPMUPOBAHMS MHUPOBO33PEHHS OOyHArOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEHUPUKY METOIOB TO3HAHUA,



UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SBJIEHUE, MPOLEecC,
CUCTEMa, Hay4HbIH (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeJIOBAaHUE,  HAOJIOJICHUE, M3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
yHUBEpCAIbHBIC Yy4YeOHBbIC JelcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PErYJISITUBHBIE), o0ecreynBaroIue (dopmHpoBaHue (yHKLIHOHATIBHOM
IPAaMOTHOCTH M COLMAJIbHOM KOMIETEHIMH OOYYaroUIMXcs; CIIOCOOHOCTD
oOyuaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLIUIUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAIbHBbICE YyueOHbIE JCHCTBUS B
IIO3HABATEIbHOM U COLMAJIbHOM ITPAKTHUKE.

B pesynprate w3ydenuss OWONOTMM Ha YPOBHE CpeaHEro oOIero
oOpazoBanusi 'y oOyuatomierocss OyayT chopmMupoBaHbl —IO3HABATENIbHbBIC
yHUBEpCaJIbHbIEC yUeOHbIE ACHCTBUSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIC YUCOHbBIC
JNEUCTBUS, PEryJATHUBHbIE YHUBEpPCAIbHbIC YueOHbIE JEWCTBUS, COBMECTHAas
NEATEIbHOCTb.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS MPOrPAMMBI CPEAHETO OOIIero
00pa3oBaHUsl IOJDKHBI OTPAXkKAaTh:

OBJiagenne YHUBEPCAJIbHbIMHU yueOHbIMU NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W AKTyaJIU3UpoBaTh  MpoliieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanuza, CHHTE3a, CpaBHEHMSI, KiIacCUUKaIMU, 0000IIeHMs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3U C IPYTUMH HOHSATHUSAMM);

ONpENENIATh LEJH ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCIIOJIB30BaTh OMOJOTUYECKHUE TOHATHS ISl OOBsICHEHUS (DAKTOB M SBICHUMN
YKUBOU ITPUPOLBI;

CTPOUTH JIOTMUECKHE pacCy>KIeHus (MHIYKTUBHbIC, JIEyKTUBHBIE, IIO
aHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTPUBAEMbIX
SIBJIICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa TUTSt peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHWUW B M3y4Yae€MbIX OMOJOTUYECKHX OOBEKTax, a
TaK)kK€  IMPOTUBOPEYMH  pPa3HOrO  pOJa,  BBISBIECHHBIX B  Pa3JIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabatrhiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YUYETOM aHaIM3a MUMEIOIINXCS
MaTepUalIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BHBaTh KPEATUBHOE MBILIJIEHUE TIPHU PEILIEHUH KU3HEHHBIX ITPOOIIEM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENIBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMM  pa3peuieHus npoOiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MOUCKY METOJIOB PEIIEHUs TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHMSI;

UCIIOJIb30BaTh pAa3jMuYHble BUABl JEATEIBHOCTH IO IOIYYEHHIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHMIO M IPHUMEHEHUI0 B Y4eOHBIX
CUTYaIMIX, B TOM YKCJIE IIPU CO3AaHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBIH TUI MBIIIJIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUThb U (HOpMyIMpOBaThb COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U dKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [PUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh apryMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEPXKJICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE pEUICHMs 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJECHANPABICHHbI MOMUCK IEpEHOCca CPEACTB U CIOCOOOB
JEeNCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYIO 00J1IacTu
KU3ZHENIEATEIIbHOCTH;

YMETbh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTe;

BBIJIBUTaTh HOBBIE MJIEH, MpeularaTb OPUTMHANbHBIE MOAXOAbl M PELICHHUS,
CTaBUTb MPOOJIEMBI U 331a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUSI.

3) padora ¢ nHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX WHPOpMaIUHU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-IOMYJIIPHOM JIUTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B VIHTepHeTe), aHaIM3upOBaTH
UH(OPMAIUIO PA3IMYHbBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUYECKH OLICHUBAThH
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PA3MYHBIE METOJbI MPU TIOUCKE H
oTOope Ouosornyeckor mHpopMamu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHi{, COBEPIICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIOJIb30BAHUS PA3TUIHBIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  MpeACTaBICHUS
ounonornyeckoi uHpopmauu (cxembl, rpaduky, IUarpaMmbl, TaOIHIIbI, PUCYHKH
H ApyToe);

UCIIOJb30BaTh HAY4YHBIM A3BIK B KayecTBe CpeAcTBa Mmpu paboTe cC
Ouojornyecko HHPOpMaLUEH: TPUMEHATh XUMHYECKue, (Quanyeckue u
MaTEeMaTUYECKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M NPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHWSA W 3alIUTHl  WMH(OpMaIuwu,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J€HCTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO yIaCTBOBATH
B JIMAajore Wik JUCKYCCHM IO CYLIECTBY OOCYKIaeMoOW TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHHUS OTHOCHUTENILHO BBITIOJIHEHUsS TMpeJjiaraeMoun
3aJa4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIUN APYTUX yYaCTHUKOB
JIANIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOIIEHUS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMH CHOCOOaMU OOIEHUS W B3aUMOJICHCTBUS, TOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MIPOSBIATH YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eTeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHAHOW M WHIUBUAYaIbHOU
paboThI IPH PEIICHUH OMOJIOTHYECKON Mpo0ieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJAbl COBMECTHBIX JIEUCTBUH C y4E€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXI0T0 4JeHa KOJIICKTHBA;

OpUHUMATh IeId  COBMECTHOM  JESATENBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTUKEHUIO: COCTaBISATh IUJIaH JCHCTBUH,



pacnpeneniarb poid C y4€TOM MHEHHMHl y4YacTHUKOB, OOCYXIaThb pE3yJIbTaThl
COBMECTHO paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOTO yYaCTHUKA KOMAaHIbl B
o01uMi pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeuIaraTb HOBBIE IIPOEKTHI, OLEHWBATh HIAEHU C TIO3ULUHA HOBH3HBI,
OPUT'MHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYALUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHULIMATUBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMHU PEryJATUBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHUS NPOOJIEM U HUX
pelIeHus B KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUW 1I€JIEBbI€ M CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBMSX M IOCTYIKAaxX II0 OTHOLIEHHIO K JKMBOM INPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENIbHYIO JESTEIbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyu B 00pa3oBaTEIbHON
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTaBJATh IIAH pEHIeHUs MpoOJeMbl C  y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMUHbBIX MPENOYTECHHUI;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peILCHHUE;

OILICHUBATh PUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKON JSPYIULIMU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B NIESITEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB LESAM;

BJaJeTh HABbIKAMU  MO3HABATENbHON  pediekcun Kak  OCO3HAHUA
COBEpLIAEMBIX JECMCTBHM M MBICIUTENBHBIX IMPOLECCOB, HMX pPE3yJNbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI peIeKCUU i1 OLEHKH CHUTYyallH, BhIOOpa
BEPHOI'O PELICHUS;

YMEThb OLICHUBATh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELIEHUS II0 HX
CHIKEHHIO;

INPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX I@pU aHajdu3e pe3yJibTaToB
NEeATENIbHOCTH;



3) npuHsATHE ceOsl M IPYTrUX:
IPUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX MpPU aHajIu3e pe3yJbTaToB
NEeATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JAPYrUX HA OLIUOKHU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YEJIOBEKA.
HPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHble pe3yNbTaThl OCBOCHUSI COJEpKaHHUS Y4eOHOro mpeaMeTa
«buonorus» Ha yrayOnéHHOM ypOBHE OpPUEHTHUPOBaHBI Ha obecreueHue
npopuiabHOro  obyueHuss — oOydaronuxcss — Owosormu. OHM  BKJIIOYAIOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUI MO
OCBOCHHUIO, UHTEPIPETAIIMU U MPEOOPa30BAHUIO0 3HAHUMN, BUJIbI JIESITEIHLHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaK¥KE B
peanbHbIX XKU3HEHHBbIX cuTyauusx. [IpeameTHbie pe3ynbTarhl MPEICTaBICHBI IO
rojiaM u3y4eHwusl.

[IpenmeTHble pe3ysbTaThl OCBOECHUS ydyeOHoro npeamera «buonorus» B 10
KJacce NOKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTHUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHUH MpoOJieM  paldOHaIbLHOIO
MPUPOJIOTNIOJIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OuoJioruy;

BIAJICHUE CHUCTEeMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralIyue OUOJIOTMYECKUE TEPMHUHBI M TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryslus, CaMOBOCIPOU3BECHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTb, POCT U PAa3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o wnenrpax
MHOTOOOpa3usi U MPOUCXOXKICHUS  KYJbTYPHBIX  PAcCTEHHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB IEPBOIO TMOKOJICHHS, PACIICIUICHHS, YUCTOThl TaMer,
HE3aBUCUMOrO HacienoBanuss 1. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basuioga), MIPUHLIAIIBL
(KOMITJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHMS, HUCIOJIb3YEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
Ha0II0/IeHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIEC NTPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM



OpraHOB DPACTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOIECCOB KHUIHEACITEIbHOCTH,
POTEKAIOUIUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJIOTUYECKHUX
IPOLIECCOB: 0OMEHa BeUIecTB (MeTabOIM3M), NPEBPALLECHUS SHEPTUH, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOPHOrO TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, TaMeTOTeHe3a, IMOPHUOTECHE3a, MTOCTIMOPHOHAIIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T'€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOWJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMHM OpPraHOB y pacTEHUIl, >KUBOTHBIX MU 4YeJIOBEKa U MX
GYyHKUMAMH, MEXIY CHUCTEMaMHU OpPraHOB M UX (QYHKIUSIMH, MEXAY dTaramu
oOMeHa BEIECTB, dTallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
sTanaMy 3MOPUOHAIBHOTO Pa3BUTHUS, T€HOTUNIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJISATh OTIUYHUTEIIbHBIC MPU3HAKUA KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTHYECKUE 3aJa4M, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBS3U MEXIY UCCIEAYEMbIMUA OMOJIOTMUYECKUMU MIPOLIECCAMU U SIBJICHUSIMHU, J1€71aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yIbTATOB;

YMEHHE BBIMONHATH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOIAThH
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSATh HX OKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUpPYs IeJib HMCCIENOBaHUSA, AHAIM3UPOBATH TOJyYECHHbBIE
pE3yJIbTaThI U JACNaTh BBIBOJIBL;

YMEHHUE Y4YacTBOBAaTh B y4E€OHO-HCCIICIOBATEIHCKONH pabOTe MO OMOJIOTHH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJIyYEHHbIE  pPE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(epeHUHUsX;

YMEHHE OIICHWBATh JTHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B
objactu  OMONOTMM W MEIUIUHBI  (KJIOHUPOBAaHWE,  HCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAIPABIEHHOE HW3MEHEHHE I'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuoHanbHON
JESTeIbHOCTH B 00JIaCTH OMOJIOrMH, MEAUIMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIsATh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH podeccun u



MPOJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpPraHMU3AIUsAX  CPETHETO
po(ecCOHaNbHOTO U BHICIIETO 00pa30BaHUS.

[IpenmeTHble pe3ysibTaThl OCBOECHUs yueOHoro npeamera «buosnorus» B 11
Kacce NOJKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHWMA O MECT€ W POJU OHOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOJABI M PELIEHHH SKOJOTMYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
PUPOIOIIONH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K MPUPOJIE,
00IIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BJIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
omnpenereHuss M IOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIiuX OHOJOrHYECKUX
TEPMUHOB M MOHATHH (BHI, 3KOCUCTEMa, Ouocdepa), OHOIOrMUYECKHUE TEOpUHU
(aBostonioHHas teopust Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS SBOJIIOLMN), YUCHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHusx sBomtonnn, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoasimeBoro cxoiactsa K. M. bapa), mpaBuma (munumyma 0. JluGuxa,
HKOJIOTMUECKON NupaMuibl 3HEpPruu), rumnores3sl (runoreza «vupa PHK» V.
['unGepra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IIO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(onmucaHue, u3MepeHue, HaOMI0JIEHUE, SKCIEPUMEHT), CIIOCO0aMU BBIABJICHUS U
OIICHKH aHTPOIIOr€HHbIX U3MEHEHU B PUPOJIE;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU: BHJIOB, OHOTE€OLIEHO30B,
IKOCUCTEM M Ouochepbl, CTAOMIU3UPYIOIIET0, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJTONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000PA30BaHMs, BIUSHUS JABIKYITUX CHJI SBOJIONNUHA HA TeHOMOHI TOMYJISIIAH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHus, YepeOBaHUsl HAMPABICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MPOLECCaMU SBOJIOLHUH,
JBIDKYIIUMH CUJIAMHU aHTPOINOTeHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKU  KUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHMs, aOMOTUYECKUX UM OMOTHYECKHX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aUMOCBSI3€d  OpPraHU3MOB B  COOOILIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KQ3aTeJIbCTBA POJICTBA OPraHU3MOB PA3HBIX



CUCTEMAaTUYECKUX TPYIIl, B3aUMOCBSI3U OPTaHU3MOB U CPeJibl OOUTaHMSI, €IUNHCTBA
YeJIOBEYECKUX pac, HEOOXOJMMOCTH COXPAaHEHHMS MHOrooOpa3usi BHIOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peraTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH MPHUNHHO-CIIEICTBEHHBIC
CBSI3M MEXKIy UCCIIEeyeMbIMU OMOJIOTHUYECKIUMH MPOILIECCAMU U SIBJICHHUSIMHU, JIENaTh
BBIBO/JIbI U TPOTHO3bI HA OCHOBAHHHU IOJIYYEHHBIX PE3YJIbTAaTOB;

yMEHHUE BBINOJIHATh JIa0OpaTOpHbIE M MpaKkTUYecKue padoThl, cOOI0IaTh
npaBuiia Mpu padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPIATh HX OKCIEPUMEHTAIbHBIMU
cpeacTBamu, GOpMyJIHMpys LEIb HCCIEIOBaHUs, AaHATU3UPOBATh IMOJIYyYEHHbBIE
pe3yibTaThl U J€NaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON padoTe MO OMOJIOTUH,
OKOJIOTMM M MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJIYYEHHBIE  PEe3yNbTaThl HA  YYEHHYECKHX
KOH(DEpeHITUsX;

yYMEHHUE OLIEHUWBATh TMIOTE3bl M TEOPUH O MIPOUCXOKICHUU KU3HU, YETOBEeKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0axX MpeoTBpaIlCHUs
TII00ABHBIX U3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JEeSITeIbHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIB30BaHUS, MEAUIIUHBI,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPHH, CEIHCKOIO XO35AWUCTBA, MHUIIECBOMN
IPOMBIIUIEHHOCTH, YIJIyONIATh TO3HABAaTEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOHKEHHE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUsI.



n/n

O 0 9

11

12
13
14

15

16

TEMATHYECKOE IINTAHUPOBAHUE

HaumeHoBaHue pa3iejioB H TeM IPOrPaMMbl

buonorus kak Hayka

JKuBble cucTeMbl U UX U3yUYECHHE
buonorus knetku

XuMHYecKasi OpraHu3aIusi KIeTKH

Crpoenrie U QyHKLIUHU KIETKU

OOMeH BellecTB U MpeBpalleHrue Y HEPTHH B KIIETKE
HacnenctBennas nundopmanus u peanusanus e€ B KIETKE
JKU3HEHHBIN 1K KIETKU

CtpoeHue u QyHKIIMH OpraHU3MOB

Pa3mMHoOXeHHe 1 pa3BUTHE OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTU U U3BMCHUYHUBOCTHU
OpTraHnu3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eneTnka yenoBeka
Cenexuusi OpraHu3MoB

brorexHoIOrus ¥ CUHTETUYECKAST OMOJIOT U

10 KITIACC

Bcero

10

17

KoanuyecTBO 4acoB

KonTtpoJs

_ IIpakTHYeckue
paGoTI padoThI
0.5
1
2

0.5

1.5
1.5

0.5

0.5

DJIEKTPOHHBIE
(uugposbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/

https://resh.edu.ru/

bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/




17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



Ne
n/n

10

IHOYPOYHOE INTAHUPOBAHUE
10 KITIACC

Tema ypoka

Buonorus kak KOMIUIEKCHas HayKa U KaK 4acTh
COBPEMEHHOTO OOIIECTBA

JKuBble cucTeMBl M BX CBOMCTBA

YPOBHeBaﬂ opraHu3anys )XKUBbIX CUCTEM

Wcropust oTKpbITHS U N3ydeHUs KieTkH. KineTtounas
Teopus

MeTo1bl MONEKYISIPHON U KIIE€TOYHON OMOIOTHH.
[IpakTuueckas padora «3ydeHne MeTo10B
KJIETOYHOM OHonoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnaibHoe
ueHtpudyruponanue, [TLP)»

XUMHYECKUH COCTaB KIIETKHA

MuHepanpHbIe BEIIECTBA KIETKH, HX OHOJIOTHYECKas
poib

Opranuyeckue BelecTBa KIeTKU — OeNKH.
JlaboparopHras pabota «OOHapykeHHEe OCITKOB C
MIOMOIIBI0 KAYeCTBEHHBIX PEAKIINI»

CgoiicTBa, K1accupukanys U GyHKIUN OETIKOB.
CraproBast pabora.

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKHU — YIJICBOABI

Bcero

KoanuecTBo 4acos

Kontpoas IlpakTnu

HbIe ecKHe
padoTsbI padoThI
0.5
0.5
0

Jlara
H3YYeHH S

01.09.2023

05.09.2023

07.09.2023

08.09.2023

12.09.2023

14.09.2023

15.09.2023

19.09.2023

21.09.2023

JIEKTPOHHBIE

uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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16

17

18

19

20

21

22

23

OpF AHNYCCKHUC BCIICCTBA KJIICTKHU — JIMIIMABI

Hyxnewnoseie kuciotsl. JIHK u PHK. Jlaboparopras

pabota «MccnenoBanue HyKJIEHHOBBIX KUCIIOT,
BBIJIEJICHHBIX U3 KJIETOK PA3IMYHBIX OPTaHU3MOBY»

Crpoenne u pynkuun ATO. Ipyrue
Hykieosunrpupocdarsr (HTD)
CexsennpoBanue [JHK. Meroasl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMHUKHU

MeToapl CTPYKTYpPHOM OHOIOTHH

Tunel knetok. [IpokapuoTnueckas KiieTka

CtpoeHnue sykapuoTuueckoil kinetku. [Ipaktudeckas
pabota «M3y4yeHne CBONCTB KICTOYHONH MEMOpaHbD»

[ToBepXHOCTHBIN anmapaT KJIETKH

OnHOMEMOpaHHBIE OPTaHOU Bl KIICTKH.
[Ipaktrueckas padota «3ydyeHue NBIKCHUS
[IUTOTUIa3MbI B PACTUTEIBHBIX KIETKAX)

[ToyaBTOHOMHBIE OPTaHOU/IBI KJICTKHU:
MUTOXOHIpHH, TIacTH bL. JlabopaTtopHas pabota
«HMccnenoBanue mia3Moin3a 1 JAeria3Moin3a B
PaCTUTENBHBIX KJIETKAX»

HeMeM6paHHLIC OpTraHOUABI KJICTKH

Crpoenue u GyHKINHA sIpa

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.
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22.09.2023

26.09.2023
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29.09.2023
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05.10.2023
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12.10.2023

13.10.2023

17.10.2023

19.10.2023

20.10.2023

https://resh.edu.ru/
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bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
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bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




24

25

26

27

28

29

30

31

32

33

34

JlabopaTtopHnas pabota «M3yueHnne CTpoeHUs KIETOK
pa3IUYHBIX opraHu3MoBy. [IpoBepounas padora.

AcCUMUIISATHS ¥ TUCCUMMJIISIIINS — JBE CTOPOHBI
meTabonu3ma. THIbl 0OMEHa BEIECTB.
JlaGopatopHas pabota «/3yueHne KaTaluTHIeCKOM
aKTUBHOCTH (pepMEHTOB (Ha MPUMEPE aMUIIa3bl HITH
KaTasasbl)»

DepMEeHTaTUBHBIN XapaKTep peakLMil KIIETOYHOTO
metabonu3ma. JlabopatopHas pabora «3yuenue
(epMEeHTaTUBHOTO PACHICTIIICHUS IEPOKCHIA
BOJZIOPO/IA B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

ABTOTpOQHBIN THIT 0OOMEHA BEIIECTB

dorocunTe’

XemocunTes. JlabopatopHas pabora «CpaBHeHHE
poIeccoB (POTOCHHTE3A U XEMOCHUHTE3a»

AHa’poOHBIE OpraHU3Mbl. BUbl OposKeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE TIPOIECCOB
OpO’KEeHHUS U ABIXaHUSD»

AdpoOHBIE OPTaHU3MBL. JTaIbl FHEPTETHYECKOTO
oOMeHa

OHeprust MEMOPaHHOT'O TPaIUeHTa IPOTOHOB.
Cunte3 AT®: pabota npotoHHOi AT®-cruHTa3BI

Peakuyu MaTpuyHOTrO CHHTE3a

Tpanckpunuus — Matpuunblii cuaTe3 PHK

0.5

0.5

24.10.2023

26.10.2023

27.10.2023

07.11.2023

09.11.2023

10.11.2023

14.11.2023

16.11.2023

17.11.2023

21.11.2023

23.11.2023

24.11.2023

https://resh.edu.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




35

36

37

38

39

40

41

42

43

44

45

46

47

48

Tpancnsauus u e€ sramnbl

KonupoBanue aMUHOKHUCIIOT. Posb prbocom B
ouocuHrese 6elka

Opranu3zaiiys reHoMa y MpoKapuoT U 3yKapuoT

MOJ'ICKYJ'DIPHI)IC MCXAaHU3MBI OKCIIPECCUN T'CHOB Y
aykapuoT. [IpoBepounas pabdoTa.

Bupycel — BHekseToOuHbIE (OPMBI JKU3HU U
oOnuratHele napaszuthel. [Ipaktudeckas padora
«Co3znianue Mol BUPycCa

Bupychsle 3a0051eBaHMs YelOBEKa, KUBOTHBIX,
pacTeHu

HanorexHoornu B OMOJIOTUH U MEAUIINHE

JKU3HEHHBIN UK KIETKU

Marpuunsiii cuate3 JJHK

Xpomocowmsl. JTabopatopHas padota «M3yueHue
XPOMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax»

Jlenenre KIeTKu — MUTO3

Tunsl kneTok. Kapnokunes u HUTOKHUHES.
JlaboparopHas pabota «Habmonenue murosa B
KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIpeTapaTax)»

Perynﬂum{ KU3HECHHOI'O IMKJIa KJIICTOK

OpranusM Kak €IMHOE LIE0e
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28.11.2023

30.11.2023

01.12.2023

05.12.2023

07.12.2023
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15.12.2023

19.12.2023

21.12.2023

22.12.2023

26.12.2023

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [{OK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
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bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/
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56

57

58

59

60

61

62

63

Tkanu pacrenuii. JlJaboparopnas pabota «13yueHue
TKaHEW pacTeHUN»

TkaHU )KMBOTHBIX M yenoBeka. JlaboparopHas pabora
«3yueHne TKaHeH KUBOTHBIX»

Opransl. Cucremsl opranos. Jlaboparopnas pabota
«/3y4yeHune opraHoB IIBETKOBOT'O PACTEHUS

Omnopa Tena opraHu3MoB

JIBr>KeHrEe OpraHu3MoB

[Iuranue opranu3MoB

IIuTanue MO3BOHOYHBIX JKUBOTHBIX.
HI/IH_ICBapI/ITeJ'IBHaH CHUCTCMaA YCIIOBCKA

J{pIxaHue opraHu3mMoB

I[le&HI/IC ITO3BOHOYHBIX XXMBOTHBIX M YCJIOBCKaA

TpaHcopT BelecTB y OpraHu3MoB

KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX JKMBOTHBIX U
YCJI0OBEKa

Beinenenue y opranusmMoB

3ammra y OpraHu3MoB

HNMmmyHHas cuctema 4enoBeka

PazgpasxuMocCTh U perymnsanus y OpraHu3MoB

0.5

0.5

0.5

28.12.2023

29.12.2023

09.01.2024

11.01.2024

12.01.2024

16.01.2024

18.01.2024

19.01.2024

23.01.2024

25.01.2024

26.01.2024

30.01.2024

01.02.2024

02.02.2024

06.02.2024

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/

Bbubnuoreka [JOK
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bubmuoreka [JOK
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bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/

bubmuoreka [JOK
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FYMOpaJ'ILHaH peryirsinvusa U SHAOKpUHHAA CUCTEMaA
JKNBOTHBIX M YCJIOBCKA. HpOBepqua;I pa60Ta.

@DopMBbI pa3MHOKEHHUS OPraHU3MOB

[TonoBoe pa3zMHOXKeHUE

Meiios

l'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJTOBBIX
kieTok. JlabopatopHas pabora «3ydyeHue crpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIpEnapaTaxy.
[IpoBepounas padora.

WNunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'CHE3

3akiaika OpraHoB M TKaHEH U3 3apO/IBIIIEBBIX
JMCTKOB

Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabora
«BbIsBICHHAE TIPU3HAKOB CXOJICTBA 3aPOIbIIICH
TIO3BOHOYHBIX KUBOTHBIX)

Pa3zmHuoxenue u pa3Butue pacteHuit. JlaboparopHas
pabota «CTpoeHHe OpraHoB pa3MHOKEHHUS BBICIIUX
pacrenuii». [IpoBepounas pabora.

I/ICTOpI/IH CTAaHOBJICHUA U PA3BUTHA I'CHCTUKU KaK
HayKH

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
JlabopartopHas pabota «JIpo3odua kak 00bEKT
TeHETUYECKUX UCCIICIOBAHUIDY

3aKOHOMEPHOCTH HacJe0BaHMsI TPU3HAKOB.
Monorubpuanoe ckpemuanue. [lpakrnueckas
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https://resh.edu.ru/




76

77

78

79

80

81

82

83

84

85

86

87

pabora "N3y4yeHue pe3yIbTaTOB MOHOTHOPHTHOTO
CKpEIIMUBaHUS Y 1p030(uibl"

[uTonornyeckrue 0CHOBBI MOHOTHOPUIHOTO
CKpEILMBaHUS

Amnanusupyroniee ckpemuanue. Hemomnnoe
JOMHHHUPOBaHUE

Jurubpunnoe ckpenmuBanue. [Ipaktudeckas padora
«M3ydeHne pe3ynbTaToB JUTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBI»

[uTomornyeckue OCHOBBI JUTUOPUTHOTO
CKpEILMBaHUS

CI.[GHJ'IGHHOC HACJICAOBAaHUC IIPU3HAKOB

XpOoMOCOMHasl TEOpUs HACJIEICTBEHHOCTH

I'eHeTuka momna

I'eroTumn xak OCEJIOCTHasA CUCTEMA

['eneTndeckuii KOHTPOJIb Pa3BUTHS PACTCHMUI,
KUBOTHBIX U yenoBeka. [IpoBepounast pabora.

M3MeHUMBOCTD NMPU3HAKOB. BUIbI H3MEHUYUBOCTH

MoaudukanroHHass U3MEHIYUBOCTh

BapuauyvoHHBIN psia U BaApHallMOHHAsL KPUBAs.
JlabopaTtopnas pabora «HccnenoBanue
3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON
M3MEHYUBOCTHU. [locTpoeHne BapualmoHHOTO psifa U
BAPUALIMOHHON KPUBOI»
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['eHoTHIIMYECKAsT U3MEHUYNBOCTh. KOMOMHATHBHAS
U3MEHYNUBOCTH

MyTanuoHHast u3MeHYMBOCTb. [IpakTnueckas padora
«MyTtanuu y 1po30¢puiibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIMOHHOTO MpOIlecca.
ONHUIreHeTHKA ¥ SITMTeHOMHKA

I'enetuka yenoseka. [IpakTuueckas pabora
«CocraBieHre U aHaJIN3 POJIOCIOBHOI

MeToapl MEUITMHCKON T€HETUKU

3HayeHNe MEIUIIMHCKON TCHETUKY B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKUX
3abonieBanuii yenoseka. [IpoBepounas padora.

OcHoBHBIE TIOHATHS ceneknuu. JlabopaTopHast
pabota «M3yueHne copToB KyJIbTyPHBIX PACTCHUH U
IOPOJ JOMAITHUX YKUBOTHBIX»

MeToap! ceneKIMoHHON paboThl. JJabopaTopHas
pabora «M3yueHre METO/10B CEJIEKIIMH PACTEHUI»
JlocTrKEeHMsI CENEKIUN PaCTEHUHN U JKUBOTHBIX.
[IpaxTuyeckas padora «IIpuBHBKa pacTeHU»
CoxpaHeHue, N3y4eHHE U UCII0JIb30BaHNE
TCHETHYECKUX PECYPCOB

buorexHonorus kak Hayka U OTpacib IPOU3BOJICTBA.
[IpakTuueckas padbora «M3yueHne oObeKTOB
OMOTEXHOIOTHID)

OCHOBHBIE HANpaBJICHUS] CHHTETUYECKON ONOOTHH

XpOoMOCOMHas U T€HHAas WHKEHepus
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Bbubnuoreka [JOK

101 M 0 1
CHHIHHCIHIE DHOTEXHOJOTHH 24.05.2024  https://m.edsoo.ru/7f41cc74

102 Peseprnelit ypok. [ToBTOopenue, 06061ieHue,
cucTeMaTu3anus 3HAaHUN 24.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5.5 13.5



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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