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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHUI (PenepanbHoi paboueit mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buosorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMETHOU oOnacth «EcTtecTBEeHHO-
HayuyHble mpenMersy. CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEIMEThI, U3yuyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepenniyanii  oOy4eHUsT Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs H
NpPU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, CpeHUM TTPOPeCCUOHATIEHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Yy4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHpPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanuelr o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpeacTaBiieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeNeseT 00s13aTeabHoe (MHBAPUAaHTHOE) IPEIMETHOE COIEpKAHUE, €TI0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeAelieHne MO Kiaccawm,
PEKOMEHYET MOCIEA0BAaTeIbHOCTh M3YyYEHUS YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTUM Ha YypPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Onarojaps 4YeMy MpPOCMAaTPHUBAETCS
HalpaBJI€HHOCTh HA  TMOCJEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHWS K OKpy)Kawolled npupoAaHoi cpexne. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpeboBanuii PIOC COO Kk MIaHHPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
(GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro oduiero oopa3oBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaromMXcsi O JKMBOH NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM U OMOJIOTUH pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

N3yuyenune yueOHOoro mnpeamera «buosorus» Ha yriayOJIE€HHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
OMonoruyeckoro  oOpa3oBaHHs B By3aX W OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, MOJYYEHHbIX NpPU H3YYEHHH OOYyHArOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHM, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUU
($u3MKY, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHUIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHMYECKOro MrUpa Ha 3emiie,
COXpaHEHUs OHMOJIOTMYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOM M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTUU U
OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOyYaroUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoreka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnslii npeamer  «buonorus» npu3BaH  00€CHEUYUTh  OCBOEHHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIIEKTaX OMOJOrMYECKUX 3HAHUM. [[ns
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH HapsAy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o0nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHNE BAKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OMOJOTHEH, WM K BBIOODPY
y4eOHOTr0 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CHUCTEMbI OMOJOTMYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHNS, BUA, ONOTeOLEeH03, Onocdepa); O BHIIAIOMIUXCSI OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYyYarolmMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOruM, SMOpUOJIOTMM U OWOJIOTMM pa3BUTHUS, TEHETUKH U
CEJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOrHUH,
HKOJIOTUHM);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu U B mpupoae (HaOIOAEHHE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHUE OOYYAlOIIMMHUCS YMEHHSIMHU: CaMOCTOSTEIbHO  HaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMUYECKUMH U  3KOJIOTMYECKUMHU
npobsieMaMu YeJIOBEYECTBA; OLEHUBATH IOCJIEJICTBUS CBOEH NEATEIBbHOCTU IO
OTHOILICHUIO K OKpPYXKalIIel NpUpPOAHON cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOyYaIOMIMXCA MHTEJUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIIAMOIMIMMHUCS OTKPBITHSMHU M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €0 MpobjeMamMH, METOJI0JoTHueH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHNM, pelIeHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBaHUS OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00YYaIOIIMXCs [IEHHOCTHOI'O OTHOIIEHUS K KUBOM MPUPOJIE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOYYAIOMIMMUCA  KOMIIETEHTHOCTH B pallIOHAJIIBHOM
IPUPOAOTIOIL30BaHUN (COOJIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXaromux JoAe (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUM,
oOecrieueHne O€30MACHOCTH JKU3HEACSITEIIBHOCTH B YPE3BBIYAMHBIX CHTYAIHASIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  UCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBMUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIECH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaIlpaBIECHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3allUAX  CPEHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JAa0OPAaTOPHBIX M TpakTHUeCKUx pador. Takke ywactue
OOy4YaronMXcsi B BBIMOJIHEHUH MPOEKTHBIX M Y4EOHO-HCCIEA0BATEILCKUX PadoT,
TEMaThKa KOTOPBIX OMPENEISETCS ydYuTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Copnep:kaHue mporpamMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocyapcTBeHHOM utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKMu M HU3y4yaeMble UMH  MOPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTUN.

3HadeHne OWonoruv B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULHMHE, CEIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTMM C JPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

KuBble cuCTEMBI Kak MpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE NpHU3HAKK KKBOro. JKu3Hb Kak (opmMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanu3. lloHdaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IInanupoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsartue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpuuMHBI UWCKakeHUsT pPe3yJbTaTOB JKcrepuMmeHrta. lloHsTue
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreomenos», «buocdepa», «Metombt
V3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOW  OHOJIOTMH:  MHUKPOCKOIUS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInanIbHOe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI).

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHranbHoe 1EHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENsS, pPEareHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, UX OUOJOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckre BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB O0enkoB. CTpyKTypbl O€KOBOM MoseKybl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Knaccudukauuss — OGenkos.
buonoruueckue pyHkmuu 6eIK0B. [lpuonsi.



Yraesoasl. MoHOCaxapuapl, AUCaxapyibl, OJIMTOCaxXapuAbl U NOJIUCAXAPUIBIL.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUapOodhoOHbIE cBOMcTBa. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepoubl. buomornueckwe QyHKIIAN
munuaoB. OO01mMe CBONCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxnenune u ouonorndeckue pynkmuum JTHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl eenoMuxu, MmpaHcKpUnmoMuKu, nPomeoMuKu.

CrpykTypHas OuoJiorusi: OMOXUMHUYECKHEe U OMO(HU3NYECKUEe UCCICIOBAHMUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpPYKmMypsl U QYHKYUti OUOMONEKY U Ux Komniekcos. Komnviomepuwiii ouzatin u
opeanuyeckul cunmes OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMHIECKUX DJIEMEHTOB B dKUBOU IIPUPOAEY.

Tabmuubr u cxembl: «llepuoandeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MOJIeKyn JIMnuaoBy», «HykiIenHOBBIE KHCIOTBI»,
«Ctpoenue Monekyiabl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaKLIUN.

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMHU KICTKH

Tunel KIETOK: »JyKapuoTH4YecKass M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOEeHHOCTH CTpPOCHHsI TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKH.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnmeru€éHHas auddysus), akKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa u GyHKIIMH KIETOYHOW CTCHKU PACTCHHMA, TPHOOB.

[uromnasma. [{utozons. [urockener. JIBuxeHue muTomiasmMbl. OpraHou/Ibl
kieTkdu. OnHoMeMOpaHHBIE OpraHoOWbl KIETKH: JHAOIUJIa3MaTHYecKasi CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJIHOMEMOPAHHBIX OPraHouAOB KJETKH. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHJIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvodxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN MW 1actun. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (POTOCMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouabl kiaeTtku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKHU. Pubocomsi. IIpomescymounvie Quramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBpIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvle ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BritoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuupbl u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KieTkn», «CTtpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpOEHHMS KIETOK Pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHne  ABWIKEHUS  [UTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLeHUe JHEPIHU B KJIeTKe

AccuMUWISILIMS ¥ TUCCUMIIISALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHne KieTku: mpespameHue ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapaKTep peakiui KJIETOYHOTO
Metabonusma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust GepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTMOUTOpBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIIacToB B IpoLecce
dotocunteza. CetoBasi u TeMHOBasi Gaszbl. Pomoovixanue, Cs., Cy. u CAM-munul
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJIHBIE
OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpoKeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTEH OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHCIIeHHE, WIH KJIETOYHOE JbixaHue. Poiab MUTOXOHIpU B
npolieccax ononorunyeckoro okucienus. Luknnueckue peakunn. OKUCIUTETbHOE
bochopmiupoBanue. Iuepeus memodpanHo2o epaduenma npomonos. Cunme3



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOOHOTO IMYTH
oOMEHa BellleCTB nepes] aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIuA

[Toptpetsr: k. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuibl 1 cxeMbl: «DOTOCHHTE3Y», «DHEPreTHUECKU 00Men», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyoBaHHEe: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOM  aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WK KaTalasbl)y.

Jlabopatopuass pabGora «/3ydeHue (HEepMEHTATUBHOIO pACIIEIICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporieccoB (oTocuHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacaeacrBeHHass HHGOpMaLMS U peaiu3anusa €€ B KIeTKe

Peakuun mMatpuuHoro cunres3a. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTHueckuit
KOJI, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe aMuHOKHMCIOT. Ponb pubocoMm B
OouocuHTese Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2enog. OpraHuszalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). Monexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupycel — HekiieTounbie (OpMBI )KU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuit. CIIN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuwiux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [Ipecunrtetnyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perummkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl u

TenoMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTull. JIumimouaHelid W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX

nporneccel. Tunel muto3a. KapuoknHe3 n nuToknMHE3. brosorndeckoe 3HayeHue
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemasi KieTouyHas
rubesp — arnornTos.

Kinerounoe sanpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUoOHUpOBaAHUsL KIemKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MwuT03», «CTpoeHwHe
xpomocomy, «Permmkamusa JJHK».

O6opyaoBaHuEe: CBETOBOM MUKPOCKOT, MUKpOIIpenapatbl: « MUTO3 B KJIETKaX
KOpEIIKa JIYKa».

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabGopaTopHnasi pabGora «HaOmroienrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIC OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APpyrue NpoTUCThl. KoJlOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpraHnusM Kak eIuHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 paciooKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M YE€JIOBEKA. THMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJOBEKa. DYHKIIUHA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTsl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
TUNBI COEAUHEHUS KOCTEH.

JIBuxkeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblInieuHas cucreMa. Pediiekc. CkeneTHbie MBITIIBI U UX paboTa.

[Iutanne opranusmoB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEHIECTB pPacTeHUsIMU. [IluTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE H
BHYTPUKIIETOYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX XKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Hpixanue opranu3MoB. Jlpixanue pactenui. Jlpixanue ;xuBOTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISIIMM JIETKUX Y MNTUI U
MJIeKOTUTaromux. Perynsius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BelIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyoiu. Opranbl BbeigeneHus. DuiabTpanus,
CEKpelMs U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TEJIa C KPOBEHOCHOW U BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX M yesoBeka. Ilouknu. CtpoeHue u QpyHKIMOHUPOBAaHUE
HeppoHa. OOpa3oBaHUE MOYM Y YETIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3almyTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOAHBIC.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYHUTET. Teopus KIOHaNIbHO-ceIeKTUBHOro mmmMmyHutera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTs ©  perymsanus |y  OpraHusmoB. PasnpaxuMocTs y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PazgpakumMocTe W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrexTopHas peryisiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CHUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U SHAOKPUHHAs CUCTEMA KMBOTHBIX U YEJIOBEKA.
JKene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBIL. [IelicTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHre JNHCTOBOM IUIACTHHKWY», «TKaHM >KMBOTHBIX», «CKEJIET 4Yel0BEKay,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresnbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cuUCTEMay, «IHAOKPUHHASA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«AMMmyHUTETY, «Ku1miegynonosocTHLIEY, «Cxema UTAHUS pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOoeHHEe HO0XKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cuctema
MieKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeJIKOB Mo AecTBreM (GepMEHTOB, 000PYI0BAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie KIEeTKH, WU rametsl. Meiio3. Craguu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Impouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes3 y )KUBOTHBIX. [10JI0BBIE KEE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HAayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbsl  apoOieHus.
Jemepmunupoeannoe u HedepMuHuposanHoe Opobdnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (SMOpUOHATbHAS WHIYKIUA).
3akyagka IUIaHA CTPOCHHUSI JKMBOTHOTO KAaK  PE3YyJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue x)uBOTHBIX. I[locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoliormyeckoe 3HaYe€HHE NPSMOTO U HENPSIMOTO



pa3BUTHSA, UX PAcHpOCTpaHEHUE B mpupone. Twumsl pocta XKUBOTHBIX. PaKTOPHI
PEryJISILIMK pOCTa )KUBOTHBIX U yenoBeka. CTaauu mocTaMOPUOHAIBHOIO Pa3BUTHS
y JKMBOTHBIX U 4enoBeka. [lepnonpl oHTOreHes3a yenoseka. CtapeHue u cMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM 1LMKiIe pacTeHuil. OOpa3oBaHMe cIop B IIpolEecce Meio3a.
['amerorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHHil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl pEryJIALA OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHCcTpaIMuA

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

Tabnmuupl u cxembl: «BereraTuBHOe pa3MHOXKeHUE», «TuUIbl Oecrnoioro
pa3MHOXKEHUs», «Pa3zMHOKEHME XITaMHIOMOHAIbD, «Pa3MHOXEHHE OJBIJIEHBI»,
«PazMHOXkeHue ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3ay, «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butme capaHumy,
«Pa3zBuTne narymkw», «J/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», «JKW3HEHHBIM [MKI MXa», <«OKU3HEHHBIM LUK
NAITIOPOTHUKA», «KM3HEHHBIN [IUKII COCHBD».

OOopynioBaHuE: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MUKpOIIpenapaTax».

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KoneioBa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE MOHATHSA U CUMBOJIbI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJJieJIbHbIE TEHBbI, AJIbTEPHATUBHBIC IMPU3HAKH, IOMUHAHTHBIM M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdeMoHCTpaMuK

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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FaMeT.

AHanmzupyrouiee ckpempBanue. [[poMeKyTOUHbBIN XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJE€IOBAHMUS ~ TpHU3HAKOB.  lluTonmornuyeckwe  OCHOBBI  JUTHOPUIHOTO
CKpCIIMBAHUSI.

CuerienHoe HacienoBanue rnpuszHakoB. Pabotel T. Moprana. CuersieHHOE
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHhIA MOJ. | eHeThueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuien3M. B3aumMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
KommniementaprocTs. Onucras. [lonmumepus.

['eHeTMYEeCKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTMueckue acnekTbl KOHTPOIS H
W3MEHEHUS HACJIEACTBEHHOU UH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamuM3upymollee CKpeluBaHue», «HemomHoe noOMUHHUpPOBAHUEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN AIUICIIN3M», «B3auMOIeCTBUE TEHOBY.

O6opynoBanue: MojeNb JJIA JEMOHCTpPAllMd 3aKOHOB  €IMHOO0Opasus
THOPUIIOB TIEPBOTO TIOKOJICHWS U PACHICIUICHUS TPU3HAKOB, MOJCIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEb I
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB  MOHOTMOPHUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MOau(UKAIMOHHON
M3MEHUYHUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUMUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTU B CO3JaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JTHOro BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTuYeckue mytanuu. CoMaTUYeCKUe M TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Ipollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOIb dNULEHeMmuYyecKux @Gaxkmopos 6
HACc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnuiet u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukanoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAs U3MCHYUBOCTDY, «Metio3y,
«OmonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabsl MyTammii.



OO6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOTO psiia |
BAPUALIMOHHOW KPUBON».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuotnn 4yenoBeka. MexayHapoaHas NporpaMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TI€HEAIOIMYEeCKHM,
OJIM3HEIOBBIH, HUTOT€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. [ €HHbIE U XPOMOCOMHBIE
0oe3HM uyenoBeKa. boyie3HM ¢ HacleACTBEHHOM MPEeApacioyiOKEHHOCTBIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHUH uesoBeKa. MeauKo-reHeTUYecKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIETKU. [loHATHE «T€HEeTHYECKOTO Ipy3a». DTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
buznyecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaroliei cpenbl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJI0BEKA K MTATOJIOTHSAM.

JdemoHcTpanuu

Tabmuubl u cxemsl: «KapuoTun denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yenoBeKkay, «l'eHeTnueckue 3a001€BaHMsI YEITOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpranusMoB

JlomecTukanuss W CENEKUUs. 3apOKICHUE CENEKIMM WM JIOMECTUKALMH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, Mmopoaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menumBoctTH H. WM. BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOU pabOThI.

Metoasl cenekunoHHONW paboThl. MCKycCcTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1yaJIbHBIM. DTarbl KOMOMHAIITMOHHON CCJICKIIUU. HctwiTanne
poU3BOAMTENIEH MO MNOTOMCTBY. OTOOp NO TEHOTHIY C MOMOUIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosib30BaHME T€HOMHOTO PEIAKTUPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 17151 mosrydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenue MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3eéHas
DeBonoYUAY.

CoxpaHeHre ¥ U3yYCHUE N'EHETHUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX  pOAWYEed  JJIsI  CO3MaHUsl HOBBIX COPTOB W THOpPHUIIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYUecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCAe008aAHUL,
nepeodosvix uoetl U nepCcneKmueHblX MmexHoI02UlL.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «L{eHTpbI TPOUCXOKICHUSI U MHOTOOOPAa3us KyJIbTYPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopHast padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEbHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1AOOpPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0TMs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHrue, TMOJIYyYeHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOjieMe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIBIO MOJYYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIMECs B MPUPOIe OMOCUHTETUUECKHUE MYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKUN
smMOpuoreHe3. lcronb30BaHHE TalUIOWIOB B CEIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonocuu  0300posreHus, KVIbIMUBUPOBAHUSL U MUKPOKIOHATbHO20
PA3MHOIACEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpynpoBaHue pekomOonHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCT>KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KCHEPUHU.
DKOJIOTUYECKHE U ITUYECKHUE ITPOOJIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JTMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHITaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C LENbl0 00ecredeHus: KOMOMHUPOBAHHOMN
3amuThl OT BOo30Oyaurtenet OPBU, ycTaHOBiieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢ynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «V/cnoap3oBaHHE MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUSA
oOyyaromuMucCa TporpaMM CpeAHero oOlmero o0pa3oBaHUs:  JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTATOB OCBOCHMS IMPOrpaMMbl MO OHOJOTUU
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHHWE OOYYaONIUMHUCS POCCUMCKOMN
IrpaXIaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOTIPEICNICHUIO, Haluyue Momugayuu K 00y4eHuI0 OUOJIOTHH, YeleHanpasieHHoe
paseumue BHYTPEHHUX YOEKIEHUN JUYHOCTHM HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIULUNA pa3BUTHUS OUOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U
CcnocobHocmb 00YUYaIOIINXCS PYKOBOACTBOBATHCSI B CBOEH JEATEIbHOCTU [IEHHOCTHO-
CMBICJIOBBIMU yYCTAaHOBKaMH, MPUCYIIMMHU CUCTEME OUOJOTMYECKOTO 00pa3oBaHUs,
Hanudue npasoco3HanUsi YKOJIOTHIECKON KYIbTYpPbl, CHOCOOHOCMU cMAagums eI U
CTPOUTH )KU3HECHHbBIE IJIAHBI.

JIngyHOCTHBIE Pe3yiabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTMU JOCTUTAIOTCS B
€MHCTBE Yy4YEeOHOM ¥ BOCIHUTATEIBHOM JEATEILHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUHUCKUMU COITUMOKYIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, NPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJACHUS W CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3UIIUN JTUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY M MNPaBOMOPSIIKY, YEJIOBEKY TpyJa U CTapIleMy IMOKOJICHHIO, B3aHMHOTO
yBaKEHUSI, OCEPEKHOTO OTHOUIEHUS K KYyJbTYPHOMY HACJICIUI0 M TPATUIUSAM
MHOTOHallMOHAJIBbHOrO Hapoaa Poccuiickon Penepauuu, NOpUpOIE U OKPYNKaAOUIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOTo mpeameTa «bruonorus» JOKHBI
OTpaXXaTh TOTOBHOCTb U  CIOCOOHOCTh  OOYyYarolmMXCsi PYKOBOJCTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPCHHEH IIO3MIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUM,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKICHUH,  COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, pPaCIIMPEHUE >KU3HEHHOTO
OTbITA W OMNbITA JIEATEIIBHOCTH B IPOIECCE peajiM3alldd OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEILHOM IESITEIHHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMUA OOYYAIOMIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MpaB U 0053aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU AEATEILHOCTU MPU CO3AAHUU YUECOHBIX
MPOCKTOB, PEIICHWH Yy4YeOHBIX W  IIO3HABATEIIbHBIX  3a/1a4d, BBITIOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAENATh COOCTBEHHYIO MO3UIIMIO TI0 OTHOLICHUIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATSH €&;

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICUCTBHS JIIOJICH C Pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, ITIO3HABATCIIBHBIX W  HUCCJENOBATEIbCKUX  33Jad, YBaXUTEIHHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB IMpU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAXXEHHUS K CBOEMY HAPOJly, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHon, ropaocTu 3a
CBOM KpaH, cBOW PoauHy, CBOM S3BIK M KYyJIbTYPY, IPOLIJIOE U HACTOSLIEE
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUIIEHWE K MPUPOJHOMY HACIEIUIO U MaMsITHUKAM IPUPOJBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPUPOJIBI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIEeCTBa;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXEHHIO W 3amuTte OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEISIM, CO3JAHHI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O MPUHSTUSA HEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPAIULUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



IOHMMaHUE YMOLIMOHAIBHOTO BO3JEHCTBUS )KUBOU IPUPOABI U €€ [ICHHOCTH;

TFOTOBHOCTh K CAaMOBBIPQXECHHUIO B Pa3HbBIX BUAAX HCKYCCTBA, CTPEMIJICHUE
IIPOSIBIIATH KaY€CTBAa TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBHOIO 0/1ar0NOyYHUs:

[OHMMaHUE U peajin3alus 3J0poBoro u 0e3onacHoro odpasa >ku3HH (370pOBOE
OUTaHue, COOII0ACHUE TMTHEHNYECKUX MTPaBUWJI U HOPM, COaJaHCUPOBAHHBIN PEKUM
3aHATUA W  OTAbIXa, peryisipHas (u3Hueckas aKTUBHOCTBH), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (HM3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

[NOHMMAaHUE LEHHOCTU IIPaBUJ HWHIUBHIYAIBHOIO M  KOJUIEKTUBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIIHIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HH JIIOJICH;

OCO3HaHWE TOCJEACTBUNA M HEMPHUSITHS BpPEAHBIX MPHUBBIUEK (YMOTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEePCTBa, TPYIAOJIIO0HE;

TOTOBHOCTh K AaKTUBHOW JEATENIBHOCTH TEXHOJOTMYECKOM W COLMAIBbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHULMHUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIE€ATEIIbHOCTD;

UHTEpEC K pa3IuYHbIM cepaM NpodecCHOHANbHON JEATENbHOCTH, YMEHHE
coBepulaThb OCO3HaHHBIM BbIOOp Oyaymie mnpodeccun U peanu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUJIAHbL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

AKOJIOTUYECKHU LIeNIecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTMYECKOW KYJIbTYypbl: MNPUOOPETEHUE OINbITa
IIJIAHUPOBAHUS IIOCTYIIKOB U OLIEHKU UX BO3MOJKHBIX ITOCJIEACTBUM I OKPYXKAIOIIEH
cpensl;

OCO3HaHWE TIJIO0ANIBHOTO XapaKTepa 3KOJIOTMYECKHUX Npo0ieM W myTed HX
peleHns;

CIIOCOOHOCTh MCHOJIB30BaTh MPHOOpETaeMble NMPU U3YYEHUU OMOJIOTUU 3HAHUSA
M yMEHUS TpUd  pelIeHHH  npoOjeM, CBA3AHHBIX C  palUOHAJIbHBIM
MIPUPOIONIOIB30BaHUEM (COOIIIOIEHNE TTPABIII TOBEACHUS B IPUPO/IE, HATIPABICHHBIX
Ha COXpaHEHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, 3KOCUCTEM, OMoChepbl);

AKTUBHOE HENPUATUE NEUCTBUM, NPUHOCALIUX BpPEI OKPYKAIOLIEU MPUPOIHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJArOMPUITHBIE 3KOJOTUYECKHE TOCIEICTBUS
NpeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;



HAJIMYKUE Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, KOJOTUYECKON KYJIbTYpHI,
OMbITA JAESITEIIbHOCTU PKOJIOTMUYECKOW HAINPaBJIECHHOCTH, YMEHUSI PYKOBOACTBOBATHCS
MMH B NIO3HABATEJIbHON, KOMMYHHKAaTUBHON M COLMATIbHOM MPAKTUKE, TOTOBHOCTU K
YYACTHIO B IPAKTUYECKOM AESITEIBHOCTU HKOJIOTMUECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKHM M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOIO Ha JHUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHKUE S3BIKOBOM M YHUTATEIbCKOM KyJNbTYpPhl KaK CpEACTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUPA;

NOHUMaHUEe crneluuKl OUOJOTUM KaK HayKH, OCO3HaHUs €€ pOJau B
(GopMUPOBaHNMN PAIMOHATHFHOTO HAYYHOTO MBINUICHUS, CO3AaHUU IIEJIOCTHOTO
MIPE/AICTABICHUS] 00 OKPYKAIOIIEM MHpPE KaK O €IWHCTBE MPUPOJbI, YEJIIOBEKA U
oOlecTsa, B MO3HAaHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM U PEIIEHUH MpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHSI;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMU JUIsI COBPEMEHHOM ITMBUIJIM3AINU:
o0OecrieyeHrss HOBOIO YPOBHSI pa3BUTUS MEIMILMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBbI PA3BUTHUS YEIOBEUECTBRA,
HOUCKAa MyTeW BbIXOJA M3 TI00ATBHBIX SKOJIOTMYECKHX MpodjieM U oOecreueHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIIBHOMY MCIIOJIB30BAHUIO IPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OHOJIOTMYECKMX 3HAHUUW B  IENX
MOBBIIICHUS OOIIEH KYJIbTYpbl, ECTECTBEHHO-HAYYHON I'PaMOTHOCTH, KAK COCTABHOM
4acTH (DYHKIIMOHAJILHON IPAaMOTHOCTH OOydJaromuxcs, GopMupyeMon npu u3y4eHuu
OMoJIorNy;

MMOHUMAHUE CYIIHOCTH METOJIOB IO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCHOJb30BATh MOJy4YyaeMble 3HAHMS U1 aHalu3a W
OOBACHEHHUSI SIBICHUI OKpYXAOUIEro MUpa M MNPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHHE JeslaTh OOOCHOBAaHHBIE 3aKIIOUYEHHsS Ha OCHOBE Hay4yHbIX (aKkTOB U
MUMEIOIINXCS JAaHHBIX C LIEJIBIO MOJYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIOJIB30BaTh OMOJOTMYECKUE 3HAHMS IS
penieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  O0Opa3oBaHUI0 U
caM000Opa30BaHHI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUM MO OHOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI



MeranpeaMeTHbie pe3yJbTaThl OCBOEHUs ydeOHoro mnpenmera «buomorusy»
BKJIIOYAIOT: 3HAYUMBble Ui  (QOPMHUPOBAHUS MHUPOBO33PEHUS  OOYyUYaIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIEHAYUYHbIE MOHATHS, OTPa’KaIOIINE
IEJIOCTHOCTh HAay4YHOW KapTHUHBI MHUpa U CHEHUPUKY METOJOB IO3HAHMS,
WCIIOJIb3YeMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, DHEPTHUS, SBJICHHE, IMPOIIECC,
CUCTEMa, HAYYHBIM (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue, HAOIOICHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUe); YHUBEPCAIbHbIC
yueOHble AeicTBusi  (IMO3HABaTeNbHbIE, KOMMYHUKATHBHBIC, PETYJISTUBHBIC),
obecreunBaromue GopMupoBaHrue (PYHKITMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETCHIIMM  OOYyYaromMXCs;  CIHOCOOHOCTh  OOy4aroluxcs  HCIOJIb30BaTh
OCBOCHHBIC MEKIHUCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUSA U YHUBEPCAIHHBIC
yueOHbIE IEUCTBUS B TO3HABATENILHON U COLMATBLHOMN MpPaKTHKE.

B pesynbrare nzyuenus OMOJIOTMU HA YPOBHE CPEHETrO 00IIero o0pa3oBaHus y
oOyuatomierocs 0yayT chOpMUpPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHBIC YYCOHBIC
JEHCTBUSA, KOMMYHUKATHBHBIC YHHUBEPCATbHBIC yUCOHBIC IEHCTBUS, PETYISITUBHBIC
YHUBEpCAJIbHbIC yUeOHBIC IEUCTBUSI, COBMECTHAS JIEITEIbHOCTD.

MeramnpeaMeTHble pe3yiabTaThl OCBOCHUS TMPOrPaMMbl CPEAHEro  OOIIero
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBjaneHue YHHBEPCATbHBIMHU yueOHBIMHU M03HABaTeJIbLHbIMH
AefCTBUSIMM:

1) 6a30BbIe JJOrHYecKHe TeHCTBHUA:

CaMOCTOSATENIbHO  (QOpMyJIHpOBaTh M aKTyallu3UpoOBaTh  IpoOJIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHWM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHHUs, KilacCU(pUKALMK, 0000IIEHUs), PACKPBHIBATh CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIENSATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH MOHSATUAMH );

OTpeneniaTh IENN JESITCIIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHA LIETISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA A1 OOBbACHEHUs] (DAKTOB W SIBIICHUM
YKABOM IIPUPOJBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHIYKTUBHbBIE, JIEyKTUBHbBIE, TI0
aQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B pPacCMaTPHBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBAThH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATHh CXEMHO-MOJICJIBbHBIE CPENICTBA ISl MIPEACTABICHUS CYIIIECTBEHHBIX
CBS3€ W OTHOIIEHWH B H3ydyaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEYHMA PA3HOTO pOJA, BBIABICHHBIX B Pa3IWYHBIX HH(POPMAIMOHHBIX
MUCTOYHHKAX;



pa3zpabaThiBaTh IUIAaH peEUIeHUs NpoOJeMbl ¢ Y4ETOM aHajiu3a HMMEOUIUXCS
MaTepHUaAIbHBIX U HEMATepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIFTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIICACTBUN ACATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJHATH padOTy B YCIOBUSIX PEaJIbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€E HCCJIEA0BATEIbLCKHE NelHCTBUA:

BIIQJICTh HaBBIKAMHU YYCOHO-MCCIIEAOBATEILCKOM U MPOEKTHON MEATeITHLHOCTH,
HaBbIKAMM  paspelieHuss  mpobjieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY TOWCKY METOJOB PEHICHUS MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHWS;

WCITOJTh30BATh PA3IMYHbBIE BUABI ACATEIHHOCTH IO MOTYYECHUIO HOBOTO 3HAHUS,
€r0 MHTEPIPETAINH, IPEOOPA30BAHUIO0 M TPUMEHEHHUIO B yUCOHBIX CHTYAIIUAX, B TOM
YHCJIE MPU CO3JaHUM YUECOHBIX U COLIUATIBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIA THUM MBIIUICHHS, BJIAJIETh HAYYHOW TEPMHHOJOTUEH,
KJTFOUECBBIMH TTOHSATHSIMHA U METOJAMHU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NESATEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHMs, HAXOJAUTh apryMEHTHI JIJIsl JJ0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHHUM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAJTM3UPOBATh MOJYUCHHBIC B X0JI¢ PEUICHUS 3aa9H Pe3yJIbTaThl, KpUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIEJICHAINIPABICHHBI TOWCK TEpeHoca CPeICTB W CIOCOOOB
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh TEPEHOCHUTh 3HAHWUS B ITIO3HABATEIBHYI0 M MPAKTHUYECKYIO 00JIacTh
KUZHENICATECIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE HWJICH, TMpeJjiaraTb OPUTHHAIBHBIC TOIXOMbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX MCTOYHWKAX HH(POPMAIMU (TEKCTE y4eOHOTO
MocoOus, HAyYHO-TIOMYJISIPHOW  JIUTEpaTrype, OWOJOTUYECKHX  CJIOBAPAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHAIM3UPOBATH
UHGOPMAITUIO PA3IMYHBIX BUIOB M ()OPM TIPEICTABIICHUS, KPUTHYCCKH OIICHUBATH €¢
JIOCTOBEPHOCTH M HEIIPOTHUBOPEUNBOCTD;



(GbopMyIMpOBaTh 3aMPOCHl U MPUMEHATH PA3JIUYHBIE METOJIbI MPHU TOUCKE U
oTbope Ouosornueckoi uHGOpPMaLUK, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX
3aj1ad;

mpuoOpeTaTh OMBIT  HWCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY AKTUBHOTO HCIIOJIB30BAHUS PA3THUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYI0O  (opMy  mpeacTaBieHUs
ouonornueckoit nHPOpMaIu (CXembl, TpaduKH, TUArPAMMBI, TaOIHUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KauecTBe CpEACTBAa IMpu paboTe ¢
ouonoruyeckod  umHbOpMaIMel: NPUMEHSATh XUMHYECKHE, (QU3HUYECKHE U
MaTeMaTUYeCKhe 3HaKW W CHUMBOJBI, (GopMynbl, abOpeBHaTypy, HOMEHKJIATYpY,
MCIIOJIB30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHAE CPEACTBA HATIISTHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHl HH(POpMAIuu, HHOOPMAITMOHHON
06€30MacHOCTH JTUYHOCTH.

OBj1ajieHue YHHBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1menne:

OCYIIIECTBJISITh KOMMYHHKAITUU BO BCeX cdepax KU3HU, aKTHBHO y4acTBOBATH B
JMaiore WM JUCKYCCHH IO CYIIECTBY OOCYy>KTaeMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHHUSI OTHOCHUTEIBHO BBITIOJHEHHUS TpeJjiaraeMoiu
3aJlayd, YYUTHIBATb MHTEPECHl W COIVIACOBAHHOCTH TMO3UIIMI APYruX YYaCTHUKOB
JMajora Uiy JUCKYCCUN);

pacmo3HaBaTh HEBEepOAJbHBIC CpEACTBa OOIIECHUS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallMi, YMETh
CMSATYaTh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIQJCTh PA3JMYHBIMU CIIOCOOAMM OOINCHHWS W B3aUMOJCHCTBHS, MOHUMATh
HaMEpEeHUs APYTHX JIIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIICHHE K COOCCETHUKY U
B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCMOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAS 1eATeJIbHOCTD:

MMOHUMAaTh M HCIIOJIH30BaTh MPEUMYIIESCTBA KOMAHIHONW W WHIWBHIYyaIbHOU
paboThI TP pelIeHUU OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOICHCTBUS NP PEIICHUN YIeOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOABl COBMECTHBIX NEUCTBUH ¢ Yy4€TOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)K0T0 YjcHa KOJJICKTHBA,;

OpUHUMAThL  IIEIM  COBMECTHOW  JCATCIBHOCTH, OpPraHW30BBIBATH U
KOOPAWHHUPOBATH JCUCTBUA MO €€ JOCTHKECHUIO: COCTaBJATH IUIAH JCUCTBUH,



pacupenensiaTb poJd € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJla M KAKJOTO YYaCTHHKA KOMaHbl B OOIINIA
pe3yabTar 1o pa3pabOTaHHBIM KPUTEPUSIM;

npe/yiaraTtb HOBBIE IPOEKTHI, OLEHHUBATh HJEH C [O3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE TOBEJICHHE B  Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHNEe YHUBEPCAJIBLHBIMU PEryJISSTUBHBIMU AeCTBUAMMN:

1) camoopranuszanmus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS BBISIBIICHUS NIPOOJIEM U MX PEIlICHUs
B )KU3HCHHBIX U YUYEOHBIX CUTYaIUAX;

BHIOMPATh HA OCHOBE OHWOJIOTMUECKUX 3HAHWUW IIEJICBBIE K CMBICIOBBIC
YCTAHOBKM B CBOUX JIEMCTBUAX M IMOCTYIKaxX IO OTHOILICHUIO K >XHUBOW MHPHUPOJIE,
CBOEMY 3JI0POBBIO U 370POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYUIECTBIIATh I1O3HABATEIIBHYIO JI€SATEIbHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHBIC 3aJaud B OOpa3oBaTEIbHOMN
NEATEIIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUI;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32
pelIeHue;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (GOPMUPOBAHUIO U MPOSBICHUIO MUPOKOU IPYAUIIMU B PA3HBIX
00JacTsAX 3HAHUW, MOCTOSIHHO TOBBINIATH CBOM OOpa3oBaTENIbHBIM M KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIaJICTh HaBBIKAMH MO3HABATEILHOW pediekcuu Kak OCO3HAHUS COBEPIIIAEMBbIX
JNEUCTBUM W  MBICIMTEIBHBIX IPOLECCOB, HX pPE3yJbTaTOB U OCHOBAHUM,
WCIIONIb30BaTh MPUEMBI peIeKCHU [JIsi OIEHKU CHUTyallud, BBHIOOpAa BEPHOTO
pelieHus;

yMETh OIIEHUBaTh PHUCKHM U CBOCBPEMEHHO MPUHUMATh PEIICHHS IO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI U apryMEHThl JAPYrUX TMpPU aHaJIu3€e pPe3yIbTaTOB
NEATEIIbHOCTH;



3) npunsTHE ceOsl M APYTrUX:
NPUHUMATH ceOsl, MTOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,
MPUHUMATh MOTHMBBI M apTyMEHThI JAPYTUX TMPU aHAIW3E PE3yJIbTaTOB
NEeSTETHbHOCTH;
pU3HaBaTh CBOE IIPABO U TMPABO JPYTUX HA OIIHUOKH;
pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C TTO3UIMH IPYTOro YEIOBEKA.
MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ylbTaThl OCBOEHHUS COJIEpXKaHUS y4eOHOro MpeaMera
«buonorus» Ha yrinyOnEHHOM YpPOBHE OpPHMEHTHpPOBaHbI Ha oOecreueHue
npoduiibHOro 00yueHus o0ydaromuxcs ouonoruu. OHU BKITIOYAIOT: cielUpUuYecKre
Juisi OMOJIOTMW HAy4YHBIE 3HAHWS, YMEHUS W CIOCOOBI JCHCTBUH IO OCBOCHUIO,
MHTEpIpPETAllM U MPEe0oOpa30BaHUIO 3HAHWM, BUIBI JEATEIBHOCTH IO MOJYYEHUIO
HOBBIX 3HAHUW M WX MPUMEHEHHUIO B PA3IMYHBIX y4eOHBIX, a TakKKe B peajbHbIX
KU3HEHHBIX cuTyanusx. [IpeameTHpie pe3yabTaThl MPEACTABICHBI IO TOJaM
U3YUYECHHUSI.

[IpenMeTHble pe3ynbTaThl OCBOEHUS ydyeOHoOro mnpenmera «buonorus» B 10
Kacce NOKHBI OTPaAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUM O MECTe U POJU OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU ECTECTBEHHO-HAYYHON KapTHHBI MUpPA, B
MO3HAHUU  3aKOHOB  MPUPOJBI W pEUlIeHUH  NOpolJeM  palMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIaJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMoJIOrNy;

BJIQJICHUE  CUCTEMOM  OHMOJOTMYECKUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE OWOJIOTMYECKHE TEPMHUHBI W TOHATHUS (KM3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIIPOU3BEICHHUE,
HACJICJICTBEHHOCTh, W3MEHUYUBOCTh, POCT W pa3BUTHUE), OHOJOTMYECKUE TEOPUH
(knerounast teopus T. IlIBanna, M. llnelinena, P. Bupxosa, XxpoMocoMHasi Teopust
HaciencrBeHHoctd T. Moprana), yuenuss (H. WM. BaBumoBa — o neHrpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTEHHUI), 3aKOHBI (€IUHOO00pa3us
MMOTOMKOB TI€PBOI0 TOKOJIEHHUS, PACIICITUICHUSI, YHUCTOTHI TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHgensa, TrOMOJOTMYECKMX PSAOB B HACIEICTBEHHOU
n3menunBocty H. Y. BaBuiioBa), mpuHIMmb! (KOMIIJIEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMH METOJaMHU HAyYHOTO TIO3HAHUSA, WCIIOIb3YEeMbIX B
OMOJIOTHYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHHUE,
HaO0II0/IeHNUE, SKCIIEPUMEHT);

YMEHUE BBIJEIATh CYIIECTBEHHbIC NMPU3HAKW: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCJIE OAKTEPHiA,
rpu0OB, pacTeHUH, )XUBOTHBIX W YEJIOBEKAa, CTPOCHUS OPTaHOB U CHUCTEM OPTaHOB



pacTeHMH, JKUBOTHBIX, YEJIOBEKA, MTPOLIECCOB KU3ZHEAESITEIbHOCTH, MPOTEKAIOUINX B
OpraHM3Max pPacTEHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOrMYECKUX MPOLIECCOB: OOMEHa
BEHIECTB (METa0OJMu3M), NPEBpAICHUS DSHEPTUU, OpPOXKEHHs, aBTOTPOPHOrO U
reTepoTpoPHOro THUMOB MUTAHUS, (POTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, MEi03a,
raMeToreHesa, 3MOpHOreHe3a, MMOCTIMOPHOHAIBHOIO pa3BUTHS, Pa3MHOKEHMS,
UHIMBUIYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBHUS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXJIYy OpTraHOMJaMU KIETKH U UX
(YHKIUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M UX (PYHKIUSIMH, MEXTY OpraHaMu
U CUCTEMaMU OpPraHOB Yy PacCTEHUM, )KUBOTHBIX U YEJIOBEKA U UX (DYHKLUAMHU, MEKIY
CUCTEMAMM OPraHOB U UX (PYHKLMSIMH, MEXKIY dTanaMud oOMEHa BELIECTB, 3TallaMu
KJIETOYHOTO IMKJIa W KHU3HEHHBIX IMKJIOB OPTraHU3MOB, 3TalaMu 3MOPHUOHAIBLHOTO
pa3BUTHS, TCHOTHIIOM U (P€HOTUTIOM, (DEHOTHIIOM U (haKTOpaMH Cpebl OOUTAHUS;

YMEHHE BBIABIATH OTIWYUTEIbHBIC MPHU3HAKUA KUBBIX CHUCTEM, B TOM YHCIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCHOJb30BaTh COOTBETCTBYIOUIME apryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY [IJISl JOKA3aTeJlbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE peulaTb OMOJOTMYECKHE 3a7aud, BBIABIATh MPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXJy HCCIEeIyeMbIMU OHMOJIOTMYECKMMHU MPOLIECCAMU M SIBJIICHUSIMU, J€NaTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUH IOJyUYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh JA0OpAaTOPHBIE W MPAKTUYECKUE padOThl, COOJIIOAThH
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHME BBIIBUraTh THIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (oOpMynupys IeNb HCCIEAOBAHUSA, AHAJU3UPOBATH IOJTYYCHHbBIC
pE3yNbTaThl U AETATh BBIBOBL;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIEIOBATEIILCKON paboTe 1o Ouojgorud,
AKOJOTUU U MEAUIMHE, MPOBOJMMOM Ha 0a3e MIKOJbHBIX HAyYHBIX OOUIECTB, U
nyOIMYHO MPEACTABIATH NOJYyUYEHHbIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEpEeHIUsX;

YMEHHE OLIEHUBAaTh O3TUYECKUE aCIMEKThl COBPEMEHHBIX MCCIEAOBAHUN B
00sacT OMOJIOTUM U MEIULIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILJI0JIOTBOPEHHE,
HaIpaBJICHHOE U3MEHEHNE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHNu3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyaymieil mnpodeccuoHaIbHON
AesTeIbHOCTH B 00JacTH OMOJOTHH, MEIULUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3sIiICTBa, MUIIEBOW MPOMBIIUICHHOCTH, YIIAYOJIsTh MO3HABATEIbHBIN
MHTEPEC, HAIpPABJICHHbIA HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH MpOQeccuu u
OPOJOJDKEHNE  OMOJIOTMYECKOro  o0pa3oBaHUsT B OpPraHu3alusiXx  CpPEIHEro
po(hecCHOHABHOTO U BBICIIET0 00pa30BaHUsI.
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buomnorus kierku

0.5

XuMuyeckas
OpraHu3aIus
KJIETKU

10 1

Crpoenue u
(GYHKINU KIETKA

OOMeH BeIIECTB U
IPEeBpAICHHE
SHEPTUH B KJICTKE

HacneacrBennas
uHpopManus u
peanu3anus e€ B
KJICTKE

0.5

JKu3HEeHHEBIN UK
KJIETKU

10

11

12

Crpoenue u
byHKIUM
OpraHUu3MOB
Paszmuoxenue u
pa3BUTHE
OpraHU3MOB

I'enernka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYHUBOCTH
OpraHu3MOB

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTU

17 1

1.5

1.5

0.5

13

3aKOHOMEPHOCTH




W3MEHUYHUBOCTH
14 I'eneTuka 3 0.5
YyeJloBeKa
15 Cenexkuust 4 1
OpraHu3MOB
buorexnonorus u
16 CHHTETHYCCKAas 4
OuoJorus
17 PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO
YACOB I10 102 13

I[TPOTPAMME










IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
buonorus kak KOMIUIEKCHAsI HayKa U Kak
1 4acTh COBpeMeHHoi"o oOmiecTBa. JKussle 1 0 05.09.2023
CHCTEMBI U UX CBOHCTBA
) JKuBbI€ cHCTEMBI M UX CBOWCTBA. | 0
YpoBHEBas OpraHu3aIs KUBBIX CUCTEM 05.09.2023
3 BxonHast koHTpoJsibHAs paboTa 1 1 05.09.2023
4 HcTopust OTKPBITHS U U3YYEHUS KIIETKH. | 0
Knerounas reopus 12.09.2023
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4eHne METO/I0B KJIETOYHON OMOJIOTHH | 0 0.5
(xpomarorpadus, snexkrpodopes, 12.09.2023
muddepeHaIbHOe HeHTpU(YTUpoBaHuE,
[TLP)»
6 XHUMHUYECKUH COCTAB KIETKH 1 0 12.09.2023
7 MuHepanpHble BELIECTBA KIETKH, X 1 0
Ouosornueckas poib 19.09.2023
g Opranuyeckue BeIecTBa KIETKH — OEJIKH. | 0 0.5
JlaGopatopHas paborta «OOHapyxeHue 19.09.2023




0EJIKOB C TOMOIIIbIO KAU€CTBEHHBIX
peaxkuuii»

CBoiicTBa, Ki1accupuKaius u GyHKIHHA

? OeIKoB 19.09.2023
10 Oprannueckue BeniecTBa KJIETKH —
YIIIEBOJIbI 26.09.2023
1 OpraHndecKkue BenecTBa KICTKH —
JIATIUIBL 26.09.2023
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlaGopaTtopHas pabora «McciaenoBanue 0.5
HYKJICUHOBBIX KUCIIOT, BBIJCIIEHHBIX U3 26.09.2023
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY
13 KonTponbHas pabora o teme:
"XuMHUUYeCcKui cocTaB KiIeTKu" 03.10.2023
14 Crpoenue u ¢pyukiuu ATO. [Ipyrue
HykseozuaTpudocgarel (HTD) 03.10.2023
CexsennpoBanue [JHK. Merozasl
15 T€HOMMKH, TPAHCKPUIITOMUKH
HPOTGOMH;HP P ’ 03.10.2023
16 MeTtoab! CTpYKTypHOU OHOJIOTHU 10.10.2023
17 Tunel knetok. [Ipokapuorndeckas kierka 10.10.2023
CrpoeHnune 3yKapuOTUYECKON KIIETKH.
18 [IpakTrueckas padota «l3ydueHne CBOWCTB 0.5
KerTquoﬁ Mel\f6paHBI>> " 10102023
19 [loBepXHOCTHBIN anmapaT KJIETKH

17.10.2023




20

21

22

OnHoMeMOpaHHbIE OPraHOU bl KIETKH.
[IpakTuueckas padora «M3yuenue
JBUKCHUS [IUTOIUIA3Mbl B PACTUTEITHHBIX
KJIETKax»

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKH:
MUTOXOHJIpHH, T1acTubl. JlabopaTopHas
paborta «MccnenoBanue mia3mMonusa u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HeMeM6paHHHe OpraHou bl KJICTKHU

0.5

0.5

17.10.2023

17.10.2023

24.10.2023

23

Crpoenne u GyHKIUH S1Ipa

24.10.2023

24

25

CpaBHI/ITe.HI)HaFI XapaKTCPUCTHUKA KIICTOK
sykapuort. JlabopaTopHas pabora
«3yueHne CTpOCHUS KIETOK Pa3InYHbIX
OpPTraHU3MOBY

ACCUMMIISIMS U AUCCUMMIISLIMS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUIECKON aKTUBHOCTH
(bepMeHTOB (Ha MprUMepe aMUIIa3bl WK
KaTaasbl)»

0.5

24.10.2023

07.11.2023

26

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonmmn3Mma. JlaboparopHas
pabota «3yuenue pepMeHTaTUBHOTO
paclerieHust IepoKcHia BOA0poa B
PACTUTENBHBIX U KUBOTHBIX KIJIETKAX)

0.5

07.11.2023

27

benku-akTHBaTOpBI U OEITKU-UHTHOUTOPHI

07.11.2023




28 ABTOTpOGHBII THII OOMEHa BEIIECTB 14.11.2003
29 doTocuHTE3 14.11.2023
Xemocwunres. Jlaboparopnas pabora
30 «CpaBHEHHE MTPOIIECCOB OTOCHHTE3A U 0.5 14.11.2023
XEMOCHHTE3a
AHas’poOHBIE OpraHu3Mbl. Buibl
31 Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE ITPOLIECCOB OPOKEHUS U 21.11.2023
JIBIX AHUSD)
1 AspoOHBIE OpraHU3MBbL. JTaIlbI
HHEPTeTHIECKOro 0OMeHa 21.11.2023
OHeprust MeMOpPaHHOT'O TPaJIUeHTa
33 HpOTOHOB.VCI/IHTe3 AT®: pabora 1.11.2023
npoTOoHHON AT®-cuHTa3bI
34 Peaknnn MaTpu4HOro cMHTE3a 78.11.2023
35 TpaHCKpUTIIIUS — MaTPUYHBIA CUHTE3
PHK. Tpancianus u ee 3rarbl 28.11.2023
36 KoaupoBanue amunokucior. Poib
pubocom B OmocuHTe3€e Oenka 28.11.2023
37 KonTponbhas pabota no teme: "buocunres
6enka" 05.12.2023
18 Opranuzanys reHomMa y mpoKapuoT u
JyKapuoT 05.12.2023
39 MonekymnsipHble MEXaHU3MBbI HKCIIPECCUU
T€HOB Y 3YKapHOT 05.12.2023




Bupycbl — BHEKJI€TOUHbIE (OPMBI KUZHU

40 U obnurarHele mapasutsl. [IpakTuyeckas 0.5 12.12.2023
pabota «Co3ziaHue MOJENU BUPyCa»
41 BupycHbie 3a00eBanus yenoBeka,
’KUBOTHBIX, PACTCHHI 12.12.2023
42 HanotexHosioruu B OMOJI0TMN U MEULIHE 12.12.2023
43 JKM3HEHHBIN TUKIT KIETKH 19.12.2023
44 Martpuusnsiii cunate3 JJTHK 19.12.2023
Xpomocomsl. JlTaboparoprast pabota
45 «M3yueHne XpoMoCcoM Ha TOTOBBIX 0.5 19.12.2023
MHUKpOIpenaparax»
46 Jlenenue KJIETKA — MHTO3 26.12.2023
Tumns! kiieTok. KaproknHes 1 IUTOKUHES.
JlaGopatopHas pabota «Habnronenue
47 0.5
MHUTO32a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa 26.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»
48 Perynsauus >KM3HEHHOTO IIUKJIA KJIETOK 26.12.2003
49 Opranmu3Mm Kak equHOe 11eI0e 09.01.2024
Tkanu pacrenuil. Jlaboparopnas pabota
50 . - 0.5
«3yueHne TKaHeN pacTEHUI 09.01.2024
51 TkaHM KUBOTHBIX U YEJIOBEKA. 0.5
JlaboparopHas pabota «3ydeHue TkaHeh ' 09.01.2024




JKNUBOTHBIX»

Opransl. CucTeMbl OPraHoB.

52 JlaGopaTtopHas pabora «3yueHue opraHoB 0.5 16.01.2004

[[BETKOBOT'O PaCTCHUS»
53 Ornopa Tena opraHu3MoB 16.01.2004
54 JIBr>keHre OpraHu3MoB 16.01.2004
55 [Iutanue opraHu3MoB 73.01.2004
56 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTenbHas cucTeMa 4eloBeKa 23.01.2024
57 Jpixanue opraau3mos. Jlpixanue

ITI03BOHOYHBIN )KUBOTHBIX U YEJIOBEKA 23.01.2024
58 TpaHcIOpT BEIIECTB Yy OPraHU3MOB 30.01.2024
59 KpoBenocHas cucrema nmo3BOHOYHBIX

JKUBOTHBIX U Y€JIOBEKa 30.01.2024
60 Boigenenue y opranu3smos 30.01.2004
61 3amuTa y OpraHu3MoB 06.02.2024
62 MMMyHHas cucTeMa 4enoBeKa 06.02.2024
63 PazapaxuMoCTh U perynsius y

OpraHU3MOB 06.02.2024
64 ['ymopanbHast perymnsiuusi 1 SHAOKpUHHAsS

CHCTEMa )KUBOTHBIX U YEJIOBEKA 13.02.2024




65

66

@DopMBbI pa3MHOKEHHUSI OPTaHU3MOB

ITonoBsoe Pa3MHOXKCHUE

13.02.2024

13.02.2024

67

68

69

70

71

Meiios

["amerorenes. O6pa3oBaHue U pa3BUTHE
NOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOG pPa3BUTHEC OPraHu3MOB
— OHTOI'CHC3. BaKJ'IaI[Ka OpraHoB U TKaHeHu
M3 3apOAbIIICBLIX JIMCTKOB.

Poct u pa3BuTHE )KUBOTHBIX.
JlaGopartopHas pabota «BrisBieHue
IIPU3HAKOB CXOJCTBA 3apOAbILICH
[IO3BOHOYHBIX ’KMBOTHBIX»
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.

JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHUSI BBICILIUX PACTEHUI

0.5

0.5

0.5

20.02.2024

20.02.2024

20.02.2024

27.02.2024

27.02.2024

72

73

74

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHS U CUMBOJIBI TCHETHUKH.
JlaGopaTtopHast pabota «Jlpo3zodmiia kax
00BEKT TeHETUUECKHUX HUCCIICTOBAHMIN

3aKOHOMEPHOCTH HacleI0BaHUs
NpU3HAKOB. MOHOTUOpUIHOE
ckpeuBanue. [Ipaktuaeckas pabota

0.5

0.5

27.02.2024

05.03.2024

05.03.2024




"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeLIMBaHuA y Ap030(uinr"

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

75
MOHOTHOPHUIHOTO CKPEIIUBaHUS 05.03.2024
76 AHanu3upymrouiee CKpeuuBaHue.
Henonnoe nomuHupoBanue 12.03.2024
JurulpunHoe ckpeniuBaHue.
[IpakTudeckas padora «3yueHune
77 0.5
Pe3YJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS 12.03.2024
y IpO30(HITBI»
73 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO
CKpEeIIMBaHUS 12.03.2024
79 C
LETJIEHHOE HaclIeJOBaHNEe TTPU3HAKOB 19.03.2024
80 X
POMOCOMHAs TEOPHS HACIIEICTBEHHOCTH 19.03.2004
81 I
€HEeTHKa 1oJja 19.03.2024
KonTponsHas pabora o teme:
82 "3
aKOHOMC'I')HOCTI/I HacJeq0BaHUs 02.04.2004
MPU3HAKOB
83 ['eHOTHIT Kak 1IEJIOCTHAS] CUCTEMA
02.04.2024
24 I'eneTnyeckuii KOHTPOJIb Pa3BUTHS
pacTeHUN, )KUBOTHBIX U YEIIOBEKA 02.04.2024
N3MeHUYnBOCTH MpU3HAKOB. BUibl
85 U3MEHYUBOCTU. MoaupukannoHHas 09.04.2024

HU3MCHYHUBOCTH




86

Bapuanyionnslii psig u BapuaiioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBO»

0.5

09.04.2024

87

88

89

I"'enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unaruBHass U3MEHYHUBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢g bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAalUOHHOI'O
rnpomnecca. ONUTreHeTHKA B SIIUTCHOMUKA

0.5

09.04.2024

16.04.2024

16.04.2024

90

91

92

I'enernka genoBeka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATTN3 POJIOCIOBHOI»

MeToasl METUITMHCKON T€HETUKH

3HadeHue MEIUIIMHCKOM T€HETUKU B
MMpeaAOTBPAICHNUN U JICHCHUU
FeHETHYECKUX 3a00JIeBaHU YeI0BeKa

0.5

16.04.2024

23.04.2024

23.04.2024

93

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPO]] TOMAIITHUX
YKUBOTHBIX)

0.5

23.04.2024

94

MeToapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHast pabora «/3yueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

07.05.2024




JlocTrKeHMS CEeEKIIMU PaCTEHUN 1

Bl 1
95 JKUBOTHBIX paKTquecxa;I pabora 07.05.2004
«IIpuBuBKa pacTeHUI»
96 CoxpaHeHHe, H3yUYeHHUE U UCTIOJIh30BaHHE |
TEHETHUYECKUX PECYPCOB 07.05.2024
buoTexHonorus kak Hayka U OTpacib
Bl 1 .
97 npou3BojcTBa. [IpakTuyeckas pabora 0.5 14.05.2004
«3yueHne 0O0bEKTOB OMOTEXHOIOTHUIY
08 OCHOBHBIE HAIIPABJICHHUS] CAHTETHYECKOM |
Oouosiorun 14.05.2024
99 XpoMOCOMHasl U T€HHasI UHKEHEPHUSI 1 14.05.2004
1 M 1
00 EIUITMHCKHE OMOTEXHOJIOTHHI 21.05.2004
101 Pe3epBHBII ypOK: TOBTOPEHMUE, |
CHCTEMaTHKa 21.05.2024
102 [Toaroroska x BITP 1
OBUIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOTPAMME










YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nop penakuuei [Taceunuka B.B., Akunoneproe odiiectBo «M31aTeabCcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
yaklass.ru

infourok.ru

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

infourok.ru

yaklass.ru

ege.sdamgia.ru

go-egeland.ru
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