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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM W3 KOMIIOHEHTOB MpeIMETHOU obsactu «ECTeCTBEHHO-
HayuHble TmpeameTs». CormacHo mnonoxeHussMm DOIOC COO mnpoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01MM, cpeHUM MpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopueHTalMEeld OO0ydYaroUUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE o
Head U 3ajadax u3ydeHusl ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHHME IO paszfenaM ¢ TeMaMm, paclpeeieHue Mo Kiaccam,
PEKOMEHyeT MOCIEA0BATeIbHOCTh WM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpPaBJICHHOCTh HA  MOCJIEAYIONMIEe pPa3BUTUE  OWOJOTUYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHoi cpeae. B
mporpaMme Mo OWMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YE€OHOTO TpenMeTa
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
(GbOopMHpPOBaHUM OCHOBHBIX BHUAOB Yy4e€OHO-MO3HABATEIBHOU  JI€SITEIIBHOCTH
OoOy4YaromMxcss MO OCBOCHHUIO COJIEpKaHUs OHOJOTMYECKOro 0Opa3oBaHUsI Ha
YPOBHE cpeaHero o01iero oopa3oBaHus.



VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OHMOJOTHH, SMOPHOJIOTUU M OHOJIOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUSHUS U DKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3ax M OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJYy4YarOT pa3BuTHE. Tak,
pacuIMpeHbl U yriayOJeHbl OHOJOTUYECKUE 3HAHUSA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUH
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHUKH.

Crpyktypa mporpaMMmbl 1o yudeOHOMy mnpeametry '"buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI UM DBOJIOIMOHHBIN TMOAXOABI K W3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl dKUBBIX
CHCTEM Pa3HOT'0 YPOBHS OpraHU3alliy, BOJIIOLUN OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOU
OMONIOTHY, aKTyaIM3UPYIOTCS 3HaHUS OO0y4aromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydaroTCsi 3BOIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buosnorus» mpu3zBaH  00ecleYUTh  OCBOEHUE
00yJarOIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJIEH, MPUHITUIIOB U TTPABHIL,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IMOMYJIsSIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCTIEKTax OMOJIOrMYecKuX 3HaHuu. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS



TOM uiau MHOW oOjacTu OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yrayOnEéHHOM ypOBHE 00€CTIeUMBAETCS PEIICHUEM CIIETYIONIUX 3a1a4:

OCBOEHHE OOYYalOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IpaBUJIaX, COCTABJISIOIMIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSIX OHMOJOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYYalomMXcs C METOJAaMU TO3HAHMs >KUBOW MPHUPOJIBL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OMOJIOTUH, HSMOPHUOJOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CEeNIeKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIbHOTO  TMPOBENEHUS  OMOJOTHYECKHX
UCCeNoBaHUM B JjabopaTtopum W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJNH30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMUYECKHMH U  3KOJIOTMYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCJIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOIIICHUIO K OKpPYXKaloIlel MNpUPOAHOM cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpBI
npo@rIakTUKKU UH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI HHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjIeMamMH, METOI0JIOoTHeH
OMOJIOTHYECKOTO UCCIIeIOBAHMUS, IPOBEJICHHUS AKCIIEPUMEHTAIBHBIX



WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXXaloIuX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHre 0€30MAaCHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO W  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHUBUTyaIbHBIMA UHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 Jaca B Heiento), B 11 knacce — 102 gaca (3 yaca B HEZIENO).

OT60p opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOyUEeHHS OMOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKU €ro COJAEp KaHWs U HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMsl B OpraHU3alUsaX CpPEaHETo
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YTIIYyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPEIEISETCS ydUTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBUH.

Pabouast mporpaMmMa BOCIIUTAHUS IITKOJIBI PEATU3YETCS B TOM YHCIIE U
94epe3HCIIONb30BAHUEBOCITUTATEILHOTONIOTEHITNATAYPOKOB. DTapaboTa
OCYIIECTBIISIETCABCICAYIOMMXPOopMaxHa ypOKax OUOIOTHH:

e [loOyxneHneodyJaronuxcscoor0/1aTbHAYPOKEOOIeTPUHATEHIEHOPMBITIOBEICHU
S, IIPaBUIIA00IICHUSICOCTAPIIUMHU(TIEAAr OTHY€CKUMHUPAOOTHUKAMU ) HICBEPCTHUKAMH(00Y
YAFOIMMHUCH ), IPUHITUTTBIYYCOHON AU CIIUTUIMHBINCAMOOPTraH U3 H.

e [IpuBlIcYCHUCBHUMAHUSIOOYYAIOITUXCIKIICHHOCTHOMYACIICKTyH3y4aeMbIXHAYPO
KaxXIpeJIMEeTOB,IBICHUH,COOBITHITUEPE3:
JEMOHCTPAINI000 yJaIOITUMCSIIIPUMEPOBOTBETCTBEHHOT0,IPaK 1aHCKOT OTIOBEICHHSI, ITP
OSIBIICHUSTYEIIOBEKOITFOOUSHI00POCEPICUHOCTH

— oO0paleHneBHUMaHUSHASIPKUX e TENCUKYIbTYPhI,CBI3aHHBIXCH3y4aeMbIMUBIaHHBIN



MOMEHT TEMaMH, Ha TOT BKJAJ, KOTOPbIH OHM BHECIM B Pa3BUTHE HAIIEH CTPAHbI
MMUPA,HAJOCTONHBIETIOAPAKAHUATIPUMEPBINX)KU3HI, HAMOTUBBIMXIIOCTYTIKOB;
MCI0JIb30BAaHHEHAYPOKaxXUH(pOpMaIiK,3aTparuBaroeiBaKHbIECOLMATIbHbIE, HDABCTBE
HHBIE,YTUYECKUEBOIIPOCHI

e llcronb30BaHuE BOCIUTATENBHBIX BO3MOXHOCTEH coOepX aHHUs y4eOHOro
peIMEeTaUIsI(POPMUPOBAHNUAYO0 yUAIOIIUX CSIPOCCUMCKUXTPAIULIOHHBIX Ty XOBHO-
HPaBCTBEHHBIXUCOLIMOKYJIbTYPHBIXIIEHHOCTEIUEPE310100pCOOTBETCTBYIOIUXTEKCTOB
JUITYTEHUS, TPOOJIEMHBIXCUTYaIIMHISI00C YK I€HUIBKIIacCe

e llnunuupoBanue 0O0CYKIEHUM, BBICKAa3bIBAHMI CBOETO MHEHHS, BBIPAOOTKU
CBOETOJIMYHOCTHOTOOTHOILIEHUSKN3Y4a€MbIMCOOBITUSIM,JIUIIAM.

¢ BKIIIOUYEHUEBYPOKIIPOLIEYP,KOTOPBIE TOTOBAT K MPO(ECCUOHATBHON AESTETbHOCTH,
MOMOT a0 THOIEP>KaTbMOTHBALMIO00 yHaIO I X CIKIIOTYYeHUIO3HAHHUH, TPO(heCCHOHANb
HOW OpPUEHTALINY.

e [IpuMcHEHHEHAYPOKCHHTEPAKTUBHBIX(POPMPAOOTHI,CTUMYITHP YIOIIIUXOCBOCHHE
HaBBIKOB OyyIiei mpodeccumu.

e lluuuuupoBaHue U NOJAEpKKa HUCCIIeT0BATENIbCKOM 1€ATEIbHOCTH LIKOJIBHUKOB
B(hOpPMEBKIIIOUEHNEBYPOKPAZTNUYHBIXUCCIIEIOBATEIbCKIUX3aIaHU I, YTOJaeTBO3MOKHOCT
bOOYYAOIIMMCIITPUOOPECTUHABBIKUCAMOCTOSI TEIbHOT OPEILICHUATEOPETUYECKONTIPOOIIE
MBI, I'€HEPUPOBAHUANO()OPMIICHUSICOOCTBEHHBIXTHIIOTE3, yBAKUTEIbHOTOOTHOLIEHUAKY
YKUMHIEAM,TYOJIMYHOTOBBICTYIUICHUS,apI'YMEHTHPOBAHUSIMOTCTAUBAHUSICBOCUTOUKHU3
pPEeHMSL.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHne OMoJOrUu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTEMATH3alMs, MeTaaHanu3. [lonarue o 3aBUCUMMOn 1
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS Pe3yJIbTATOB JKcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opranusma», «buoreonenos», «buocdepa», «Merombl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoxanvnas mukpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BeEIIECTBA KIETKA. DbHOJOrMYeckue monumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



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

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommuiementapHoctu. IlpaBmio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (PYHKIIUU B
Kietke. [pyeue nyxneozuompugocgamer (HTP).Cexsenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYINb», «CTpoeHUE MOJEKYII
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CrpoeHure npoKapuoTUIECKOi KieTku. Kierounas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHIOIMTO3: MUHOLMTO3, (parormuto3. Dk301uTo3. Kiertounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUMHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
Ilpoucxoorcoenue mumoxonopuui u niacmuo. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue U pyHKIUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmsi.  MpbIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne H JBUKEHUE KIYTUKOB U pecHUYeK. MHUKpoTpyOoUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HUHTepha3HOM sipe. JIdyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKOIN, MHKPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MoOJIM3a W JAEIUIA3MOJIA3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbI. YyacThe KHUCIOpojJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll omocunme3 y obaxkmeputi. Ceemocoduparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHne (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucienus. [{uknmnueckue peakmuu. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB mepes aHa3pOoOHBIM. DPPEKTHBHOCTHh SHEPTETHUECKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHte3a. [[puHINN KOMIUIEMEHTAPHOCTH B PEAKLIMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzauus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ipoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MMPEMUTOTHYECKUH ) MepUO bl UHTEP(A3HI.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsuuss mMutoTHUecKoro umkia kieTtku. [Iporpammupyemasi kieTouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuupel u cxeMbl: <«OKW3HEHHBIH UK KIETKW», «Mutosdyn, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pAcTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTpOeHMs, (QYHKIUH U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBW)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHM3Mbl pabOThl OPTaHOB BBIJCICHUS.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3aMa ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiieTouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uW  perymsiquss y  OprauusMmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. JIeHCTBHME TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopociny, «bakrtepumn», «lIpocrermmey», «OpraHbl UBETKOBBIX PACTEHHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue mnaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMmeikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MIIeKoTUTaromux», «HepBHas cuctema yenmoBekay, «Pediaexey.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl OJIHOKJIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKI[MM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKONUTAIOUINX. 3apOABIIIECBBIC JINCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pAa3BUTHE PA3JIMYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHHE B NpUpoje. Tumbsl pocra KUBOTHBIX. DaKkTOPBI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxenune u paszputue pacteHuil. ['amerodut u crnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYJOJBHBIX pacTeHUN», «KU3HEHHBIN UK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

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

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBl ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno qomuHupoBanusa. Bropoit
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHKH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJIEJOBAHUE TE€HOB, HAPYILICHHE CLETUICHUS MEXIy TIeHaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TIPOIIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIHM.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHanu3upymoliee CcKpemuBanue», «HemomHoe aoMUHUpPOBaHHEY,
«CrierieHHOE HacJeIoBaHWE TPU3HAKOB Y Npo30duibl», «['eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorum nruisn,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M pACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHMOPHUHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
M3MEHUYUBOCTH.

['eHoTMNIMYECKas 3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
nuToIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMYECKUX PII0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HACNe008aHUU U USMEHUUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdemMoHcTpanuu

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

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BeKa», « Bumpl myTamuiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOMY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJM3HEIOBEIH, IIMTOr€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
ITIOJIHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HAClEACTBEHHOM MPeapacoioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
VYuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXACHUS H MHOT000pa3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne ITOJIMIUIONUIOB. BrytpuBunosas TUOpUIU3ALIHSL.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKLINNA PACTEHUH U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenekuun», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipons3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kinerounasa unxeHepusa. MeTonsl KyJIbTypbl KJIETOK W TKaHEW PACTEHUU U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W Te€HHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEJUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTUN HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa30BaHusl: INYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI IO OMOJIOTUU BBIJCJICHBI CIEAYIONINE COCTABISIONINE:
OCO3HaHWE OOYYAIOIIMMUCS  POCCHICKOM TpaKJAaHCKOM  HJAEHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOATEILHOCTH M CaMOOIIPEACIICHUIO, Haauyue mMomueayuu K OOy4eHUIO OHUOJIOTUH, YeleHanpasieHHoe pas3eumue
BHYTPEHHUX YOEXKICHMA JIMYHOCTM Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U HCTOPUYECKHX TPAJAUIMN pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIUXCS PYKOBOJICTBOBATHCS B CBOEH JESATEIBHOCTU
HEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIMMH CUCTEME OMOJIOTMYECKOr0 OOpa30BaHMUS, HAIUYUE NPABOCO3HAMUS
HKOJIOTUYECKOMN KYJIBTYpPbI, CHOCOOHOCMU CMasums UENN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE y4€OHOM M BOCIIUTATEIbHOM
JESATEIPHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH, MUCTOPUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMU, MPUHITHIMUA B OOIIECTBE MPaBUJIAMH U HOPMaMU TOBEJACHUS M CIOCOOCTBYIOT MpolieccaM
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUS BHYTPEHHEW MO3ULIMU JIMYHOCTHU, MATPUOTU3MA U YBAXKCHUS
K 3aKOHY U NPaBOIOPSIKY, YEJIOBEKY TPYyJa U CTApLIEMy MOKOJICHHIO, B3AUMHOI0 yBa)XKEHUS, OEPEKHOIO OTHOIICHHS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULIASIM MHOIOHAalMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Ipupoae U OKPYKArOILIEH
cpexne.

JIn4HOCTHBIE pe3ybTAaThl OCBOCHHS Y4eOHOTO mpeaMeTa «bruosiorusy TOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTD
oOydJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHMX YOEKICHHH, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
OOIIeCTBa, paCIIMPEHUE KMU3HEHHOTO OIBITA M OIbITA JEITEILHOCTH B MPOIECCE pPeain3allid OCHOBHBIX HAMpPaBIICHUN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpaskaaHcKoOro BOCIIUTAHMSA:



c(hOpPMHPOBAHHOCTh TPAKIAHCKOW MO3HUIIMKM OOYYAIOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHMCKOTO
00111eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEW, YBAKCHHUE 3aKOHA U IIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTEIIbHOCTU MPU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBINOJIHEHUH OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3UITHIO 110 OTHOIIECHHUIO K SIBICHHUSIM COBPEMEHHOW KU3HUA U OOBICHSTH €€,

YMEHUE YYUTHIBATh B CBOMX JECUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIFOACH C Pa3HBIMH
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIUANIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX, II03HABATEIbHBIX U
UCCJIEIOBATENBCKUX 3a/1a4, YBOXKHUTEIBHOIO OTHOIICHHS K MHEHHUIO ONIMOHEHTOB NMPHU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K CBOEMY HApOJly, YyBCTBA
OTBETCTBEHHOCTH nepe PonnHoil, ropaoctu 3a cBOM Kpai, cBOI0 PouHy, CBOM SI3BIK U KYJbTYpPY, IPOIUIOE U HACTOSIIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICGHHE K MPUPOJHOMY HACJCAUI0O W MaMATHHKAM MPUPOJIbI, NOCTWXKEHUsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHU, TOHUMAHUS 3HAYCHUS
OMOJIOTHU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujelHas yoexx 1IEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHWBATh CUTYallMI0O M TPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAyIIEro;



OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEISIM, CO3AAHUI0 CEMbM HAa OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaauUUsAMHU Hapo1oB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa,
OOIIECTBEHHBIX OTHOILICHU;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUSA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHIO B pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE MPOSBIATH KadyecTBa TBOPYECKOM
JUYHOCTH;

5) pu3nyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIIMOHAJIBLHOIO 0JIArONOJIyYHs:

NOHMMaHHWE U pealu3alusi 3J0pOBOT0 U 0O€30MacHOro oOpa3a KU3HU (340pOBOE MHUTAaHUE, COOJIIOJECHUE
TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATUU M OTAbIXA, PEryJisipHasl pusnueckasi akTUBHOCTH),
OepeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IEHHOCTH TMPaBWUJ HWHIUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO TOBEICHUS B CUTYyalusX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HAaHME MOCIEACTBUI U HENPUSTHS BPEIHBIX MPUBBIYEK (YIIOTpeOIEHUs aJIKOT 01, HAPKOTUKOB, KypEHHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JIEATEIILHOCTH TEXHOJOTUYECKOW W COLMAIbHOM HAIMpaBiICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENIBHO BBIIOJIHATH TAKYIO J€ATEIIbHOCTD;

HMHTEpEC K pa3IndHbIM chepaM npodhecCuoOHAIBHON NeSITEIFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oy myIieit
npodeccuu ¥ peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTAHbL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH JKU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOIE KaK HCTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS,

MOBBIIICHUE YPOBHS 3KOJIOTMYECKOW KYJbTYpbl: MPUOOpPETEHUE OMbITA IJIAHUPOBAHMS MOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLEH Cpebl;

OCO3HaHME TI00aJTFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM U TyTeH UX PEIICHNUS;



CIIOCOOHOCTh MCITOJIb30BATh MPUOOpPETaeMble MPU MU3YYCHUH OMOJIOTHM 3HAHWUS W YMEHHUS TPHU PEIICHUH MPOoOJeM,
CBSI3aHHBIX C PAIlMOHAIBHBIM TPUPOIOIOIH30BaHUEM (COOJIIOICHUE MPABHII MOBEJACHUS B MPHUPOJIC, HAMIPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OnoCchepsl);

aKTUBHOE HENPUITUE [ECUCTBUM, MPUHOCAIIUX BpPEJ OKPYKAIOUIEH MPUPOAHON CpeAe, YMEHHWE NPOTrHO3UPOBATH
HEOJIAronpUsITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATh UX;

HAJIMYKUE PA3BUTOrO 3KOJOTHYECKOTO MBIILIICHUS, 3KOJIOTHYECKOW KYJBTYPHI, ONbITA AEATEIBHOCTHA IKOJIOTUUECKOU
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOW W COIMAIILHOW MPaKTHUKE,
TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON AESITENHbHOCTH YKOJIOTUYECKON HATPaBIECHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON
MPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYp, CHOCOOCTBYIOIIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIbCKOW KYJIbTYpPhl KaK CpEJCTBA B3aUMOJCUCTBUS MEXAY JIOAbBMU U
MIO3HAHUS MUPA;

MOHUMAaHUE CrnenuPpuKU OMOJOTUM KaK HAyKH, OCO3HaHUsA €€ pojii B (POPMUPOBAHUHM PAIMOHAIBHOIO HAYYHOTO
MBIIIUJICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAIIIEeM MHUPE Kak O €IUHCTBE MPUPOMAbI, YEJIOBEKA U
o0111eCTBa, B TIO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEHN U PEIICHUHU TPOOJIeM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEeXIEHHOCTh B 3HAYMMOCTU OMOJIOTHU 11 COBPEMEHHOW IUBWJIM3ALUK: OOECIIEUEHUs] HOBOTO YPOBHSI Pa3BUTHS
MEJUIIMHBI, CO3J]aHUE TEPCIEeKTUBHBIX OWOTEXHOJOTUM, CHOCOOHBIX pellaTh PECypCcHbIe MPOOJIEMBbl Pa3BUTHSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 IMI00ATBHBIX SKOJOTUYECKUX MPOOJIEM U 0OecTieueH s Tiepexoa K YCTOMYHMBOMY
Pa3BUTHIO, PAIIMOHAIBHOMY HCTIOIb30BAHUIO TPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJIOTHYECKUX 3HAHUMW B ILIEJISX MOBBIIICHUS] OOIIEH KYJIbTYpbI, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTABHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYaroOIMXCsa, (OPMUPYEMOU Tpu
U3y4eHUU OMOJIOTHY;

MOHUMAaHUE CYIIHOCTH METOJIOB TMO3HAHUS, UCIOJIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJTydyaeMble 3HAHUS ISl aHadu3a U OOBACHEHUS SIBJICHUU OKPYXAIOIIETO0 MHpPa M MPOUCXOISANIUX B HEM U3MEHEHUH,
yMEHHE JieJlaTb 0OOCHOBAHHBIE 3aKJIIOUEHUSI HA OCHOBE HAYUYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IIEJIbIO MOJTYYEHUSI
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJIOTUYECKHE 3HAHUS [UJIsl pEHIeHHs MpodJieM B peajbHBIX
KU3HEHHBIX CUTYaIHsIX;

OCO3HAHWE LEHHOCTU HAYYHOM JEeATEIbHOCTH, T'OTOBHOCTh OCYILECTBIIATH MPOEKTHYI0 M HCCIENI0BATEIBCKYIO
JESATEIbHOCTh UHAUBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTB K HETIPEPHIBHOMY O0pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY ITOJIYYEHHIO HOBBIX
3HAHMI 110 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMU IIOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbpIe pe3yabTaThl OCBOCHHS y4eOHOro mpenMera «buosorwms» BKIIOYAIOT: 3HAYAMBIC IS
dbopMHUpOBaHUS MHUPOBO33PECHUS] OOYYAIOIIUXCS MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHbIE) OOIIEHAYYHbIE TOHSTHS,
OTpa)arolue 1EeJOCTHOCTh HAYYHOM KapTHUHBI MUpPA U CHENU(UKY METOJIOB MO3HAHMS, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHsI, SIBICHHE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, MPUHITUII, THITIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, WCCIEeNOBaHUE, HAOIOICHNE, HW3MEPEHHE, JKCICPUMEHT W JApPYTHE);, YHHUBEPCAIbHbIE YYeOHBIC EHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pETryJIsTUBHBIC), oOecreunBawomue (opmupoBaHue  (GyHKIIUOHATHHOU
IPaMOTHOCTH W COLMAIBHON KOMIIETCHIIMM OOYYalOlUXCs; CIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOEHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHMUS W YHUBEpCalbHbIE Yy4eOHbIE [EHWCTBHUS B TIO3HABATENHHOU U
COLMAJIBHOM MTPAKTHUKE.

B pesynbpraTe u3yueHHss OHOJOTMM Ha YPOBHE CpEAHEro oOmiero ooOpa3oBaHusi y oOywaromierocss OyayT
chOpMHpPOBaHbI TO3HABATEIbHBIC YHHBEPCAIbHbIC Y4YEOHBIC ACHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAJIbHBIE Y4EOHBIC
JIEUCTBUS, PETYIISITUBHBIE YHUBEPCAIIbHBIE YUCOHBIC JEHCTBUSA, COBMECTHAS JEATEIHHOCTD.

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHSI IIPOTPAMMBI CPETHET0 00IIero 00pa30BaHUs JOJDKHBI OTPaKaTh:

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1)0a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOATENFHO (POPMYJIMPOBATH U aKTYaTU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJB30BaTh MPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUSI (aHAW3a, CHUHTE3a, CpPaBHEHUS,
Kkiaccuukanuu, 0000IIeHHS), PACKPHIBATh CMBICT OHMOJOTHYECKUX TOHSATHH (BBIICTATH WX XapaKTePHbBIE MPHU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHATUSIMU);

ONpPEACsATh 1ENU JACSATEIbHOCTH, 3aJaBas MHapaMeTpbl M KPUTECPUHM HUX JTOCTHKEHHUS, COOTHOCHUTH PE3yJIbTaThl
JICSITEIbHOCTH C ITOCTaBJIICHHBIMU LICIISIMU;

WCITOJI30BATh OMOJIOTUYECKHE TTOHSATHS TSl O0OBSICHEHUS (DAKTOB W SIBJICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, [0 AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIHPOBATH BHIBOJIBI M 3aKIFOUCHUS,

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA JIJISI MPEACTABICHUS CYIIECTBEHHBIX CBA3€M M OTHOIIEHUM B M3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaxX, a TakKe IPOTHUBOPEUYMM Pa3HOrO poja, BBIABICHHBIX B Pa3IMYHBIX HMH(POPMAITMOHHBIX
HCTOYHHKAX;

pa3pabarpiBaTh IUIaH pPEIICHUS MPOOJIEMbI ¢ YU4ETOM aHajdu3a UMEIOIIUXCS MaTepUaIbHBIX U HEMaTepHUaIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTb, OILICHUBAaTh COOTBETCTBUE pE3YJIbTATOB IIEJAM, OIIEHUBATh PUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSIX PEAJIbHOTO, BHUPTYAIBHOTO U KOMOUHHPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2)0a30Bble HCCIeA0BATEIbCKUE eliCTBHS:

BJIaJICTh HaBbIKAMHU Y4e€OHO-HUCCIIEIOBATEIbCKOM U MPOEKTHOM JEATEeNbHOCTH, HABBIKAMH pa3pelieHusi mpoliieM,
CIIOCOOHOCTBHIO M TOTOBHOCTBHIO K CaMOCTOSATEIIBHOMY IOMCKY METOJIOB PEIICHUS MPaKTHUYECKUX 3aj]lay, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

UCIIOJB30BaTh PA3UYHbIE BUIbLI JICSITEJIBHOCTH MO TMOJIYYEHUIO HOBOIO 3HAHUS, €ro HHTEpHpEeTaIni,
peoOpa30BaHUIO U MPUMEHEHHIO B yUEOHBIX CUTYAIHSIX, B TOM YHCIIC TIPU CO3/IaHUH YICOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMUpOBATh HAYYHBIN TUIT MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00Pa30BaATEIILHON AESITEILHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBJIATh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 33]1a4y, BBIIBUTATh THIOTE3Y €€ PEIICHUs], HAXOIUTh
apryMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4yd Pe3yJibTaTbl, KPUTUUYECKH OLEHUBATH WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH IIeJICHAIIPABIICHHBIN MMOMCK MEPEHOCa CPEICTB U CIIOCOO0OB ACHCTBHS B MPO(PECCUOHANBHYIO CPELY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATEJIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJEU, MpearaTb OpPUTMHAJBHBIE MOAXOJbl M PEIICHUs, CTaBUTh NPOOJIEMbl W 3a/ayH,
JOMYCKaIoIe albTEPHATHBHBIC PEILICHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIUYHBIX HCTOYHUKAX HH(POpMAIUMU (TEKCTE Y4YeOHOro MnocoOus, HAyYHO-TOMYJISIPHOU
auTepaType, OMOJIOTHYECKUX CIIOBApsAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHAIM3UPOBATh
UHPOpMALIMIO PA3IMYHBIX BUAOB U (GOpM MPEACTABICHUSA, KPUTHUUECKH OLIEHHBATh €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTb;

dbopMyIHpOBaTh 3aPOChl U MPUMEHSATHh Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpe OHOoJIOrMYecKor uHbOopMaluu,
HEO0OXOIMMOM JIJIs1 BHITIOTHEHUS YUEOHBIX 3a/a4;

prOoOpeTaTh OMBIT UCIIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY
aKTUBHOTO MCIIOJIb30BAaHUSI PA3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BbIOUPATh ONTHUMAIbHYIO (OPMY MpE/ICTaBICHU OMOJIOrMYecKo MHpopMaluu (CXembl, Tpaduky,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOeE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KauyeCcTBE CpeACTBa Mpu paboTe ¢ OHOJOrMueckod HHpOpMauuen: MPUMEHSThH
XUMUYECKHe, (PU3NIECKUE U MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMyIIbl, aO0peBUaTypy, HOMEHKIIATYPY, UCTIOIB30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH;

BJIAJI€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUThl HHGOpMALMKU, UHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o6menue:



OCYILECTBISATh KOMMYHHKAIIMM BO BceX cepax KHU3HU, aKTHBHO y4acTBOBAaTh B JHAJIOTE€ WM JAUCKYCCHUHU IIO
CYIIeCTBY OOCYyXKIaemMol TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCHTEIHHO BBIMOJIHEHUS
IpeajiaraeMoi 3a1a4u, yYUThIBaTh MHTEPECHI U COTJIACOBAHHOCTh MO3ULMI APYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCHH);

pacro3HaBaTb HEBEpOANbHBIE CpeICTBAa OOLICHMs, IOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEIIOCHUIOK
BO3HUKHOBEHUS KOHQJIMKTHBIX CUTYallUi, yMETh CMAr4aTh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMH CIIOCOOAMU OOLIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS PYTUX JIOJEH, MPOSBIATH
YBOXXUTEIHbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM opMme GOopMyTUpOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTbh CBOIO TOUYKY 3PEHUS C UCIOJIBb30BAaHUEM S3BIKOBBIX CPEICTB.

2)coBMeCTHAS 1eATeJIbHOCTD:

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAJIbHON paOOTHI MPU PELIEHUH OMOIOTMYECKON
po0emMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOJAEUCTBUS NPHU PEHICHUH YYEOHOU
3a/1aui;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUIN C YUETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJ10TO 4jieHa
KOJUIEKTHBA;

NPUHUMATh LEJIM COBMECTHOM NI€ATEbHOCTH, OPraHU30BbIBaTh U KOOPJIMHUPOBATH JEUCTBUS MO €€ TOCTHXKEHUIO:
COCTaBJISITh IUIAH JIEUCTBHM, paclpenesaTh poJid ¢ YYETOM MHEHUI YYaCTHUKOB, OOCYKIaTh PE3yJIbTaTbl COBMECTHOM
paboThI;

OLICHMBaTh KAayeCTBO CBOEr0 BKJaJa M KaXXJIOTO0 Y4YacCTHHKA KOMAaHIbl B OOIIMH pe3yiapTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

npeajiaraTb HOBbIE MTPOEKTHI, OLIEHUBAThH UEH C MO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETHMYECKOE IMOBEJAECHUE B PA3IMYHBIX CHUTYalMsIX, MPOSIBISATH TBOPUYECTBO U
BOOOpaKeHHUE, OBITh HHUITUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

1)camoopranuszauus:

UCITI0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBIICHUS MMPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM LI€NIEBBIE U CMBICIOBBIE YCTAHOBKHU B CBOMX JIEUCTBUSX U MOCTYNKAX 10
OTHOULIEHUIO K KUBOW MTPUPOLE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOLIUX;



CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JACATEIHHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh U (hOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4l B 00pPa30BaTEIbHOM JAESITEILHOCTH U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSATEIILHO COCTaBJIATh IUIAH PEIICHHWs] MPOOJIeMBl C YYETOM MMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEATIOUYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (DOPMUPOBAHUIO W MPOSBICHUIO IIMPOKOW JSPYIUIMH B Pa3HBIX OOJACTSIX 3HAHHMM, MOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTENIbHBIA U KYJbTYPHBIN YPOBEHD.

2)CaMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LM,

BJIaJICTh HaBBIKAMH I103HABATCIBHOW pedIeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX
MPOIIECCOB, X PE3yJbTATOB U OCHOBAHMM, MCIOIB30BaTh MPUEMBI peIeKCUM ISl OLEHKU CUTYaIluu, BIOOpa BEPHOTO
pELICHUS;

YMETb OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUXKEHHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU aHATIU3E PE3YIbTATOB AEATCIHLHOCTH;

3)npunsaTue cedsi M APyrux:

MPUHUMATh Ce0sl, TOHUMAasi CBOM HEJJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAJIU3€ Pe3yJIbTaTOB JACATEILHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMINOKY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJIoBeKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS coAep)kKaHusA ydeOHOro mpenmera «buomorus» Ha YriIyOJIEHHOM YpOBHE
OpHEHTHUPOBaHbI Ha obecrieueHrne MpoGuILHOTO OOy4eHHs oOyuaromuxcs ouosornu. OHU BKIIOYAIOT: crelupUIecKre



JUTst OMOJIOTUHU HAYYHBIE 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI IO OCBOCHHUIO, MHTEPIIPETALIUU U TIPEOOPa30BaAHUIO 3HAHHH,
BU/JIbl JIEATEIBHOCTU O MOJYYEHUIO HOBBIX 3HAHWW M UX NPUMEHEHUIO B PA3JIMYHBIX y4E€OHBIX, & TAKKE€ B peaJbHBIX
YKU3HEHHBIX cUTyauusax. [IpenMeTHbIe pe3ybTaThl NPEICTABIEHBI 110 TOaM U3YUYEHUS.

[IpeameTHbIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce 10MKHBI OTPaXKaTh:

chOpMHPOBAHHOCTh 3HAHWW O MECTE€ M pPOJM OWUOJOTHU B CHUCTEME ECTECTBEHHBIX HayK, B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, B TMO3HAHUM 3aKOHOB NPHUPOABI M PEUIEHUH MpPOOJIEM pPAMOHAIBHOIO
IPUPOIOTIONB30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OHOJIOTHH;

BJIa/ICHUE CUCTEMON OMOJIOTMYECKUX 3HAHUN, KOTOpas BKIIIOYAECT: OCHOBOIIOJIATAIOUINE OMOJIOTMYECKUE TEPMUHBI U
HNOHATUA  (KU3Hb, KJIETKA, OpraHu3M, MeTa0OJu3M, TOMEOCTa3, CaMOpEryJsilus, CaMOBOCIPOU3BEJIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M pa3BUTHE), Omojormuyeckue Teopuu (kiaetouyHas teopus T. IlIBanna, M.
[nefinena, P. BupxoBa, XxpoMocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOTr000pa3usi M MPOUCXOXKACHUS KYJIbTYPHBIX PAacTEHHUi), 3aKOHBI (€IMHOO0Opa3vs MOTOMKOB MEPBOTO MOKOJEHUS,
PaCUICIUIEHHs], YUCTOTBI TaMET, HE3aBUCUMOI0 HacienoBaHus I'. MeHnzaens, roMOJOTMYECKUX PsIIOB B HACIEIACTBEHHOU
u3meHunBoctu H. Y. BaBuiioa), npuHIMMIBI (KOMILJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAMU HAYYHOTO MO3HAHUSA, UCMOJIb3YEMBIX B OMOJOTMYECKHX MCCIEIOBAHUSAX KUBBIX
00BbEKTOB (OMMcCaHue, U3MEpEeHne, HaOII0ICHUE, DKCIIEPUMEHT);

YMEHUE BBIACIATh CYUIECTBEHHbIE MPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M DYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCJIe OaKTepuil, TpuOOB, pacTEHUH, KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTAHOB U
CUCTEM OpraHOB pAcCTEHUM, JKMBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEACATEIBHOCTH, NPOTEKAIOUIMX B OpraHu3Max
pacTeHul, )KMBOTHBIX M YEJIOBEKA, OMOJIOrMYECKUX MPOLECCOB: 0OMEHA BEHIECTB (METabOIM3M), TPEBPAILLECHUS SHEPTHH,
OpoxeHusi, aBTOTPO(PHOro U TEeTepOTPOHOrO0 THUIOB NHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,
raMeToreHesa, SMOpPHOreHe3a, MOCTAIMOPUOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHUS, WHANBUIYATLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHe3a), B3aUMOJICHCTBUS T€HOB, IeTEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3U MEX]y OPTaHOUIAMHU KJIETKU U MX (YHKIMSIMH, CTPOCHHEM KJIETOK Pa3HbIX
TKaHe! U UX (PYHKIUSIMU, MEXKy OpraHaMy M CUCTEeMaMHU OPraHOB Y PACTCHM, ’KUBOTHBIX U YeJIOBEKA U UX (DYHKIUSIMH,
MEXIy CHUCTEMaMH OpPraHOB M UX (PYHKUUAMH, MEXAY STanaMd OOMEHa BEIECTB, 3TaraMd KJIETOYHOro LHKJIAa U



KU3HCHHBIX IUKJIIOB OPraHU3MOB, dTallaMH AMOPHUOHAIBHOTO PAa3BHUTHSI, TCHOTUIIOM U (PEHOTHIOM, (EHOTHIIOM H
dbakTopamu cpenbl OOUTaHWUS;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC TPU3HAKH )KUBBIX CUCTEM, B TOM YHCJIE PACTCHUM, )KUBOTHBIX U YEIIOBEKA,

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTyMEHThI, OWOJIOTMYECKYI0 TEPMUHOJIOTHI0O M CHUMBOJMKY JUIS
JI0Ka3aTesIbCTBA POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIII;

yMEHHUE pemiaTh OWOJIOTMYECKUE 3a7a4d, BBISIBIATh TMPUUUHHO-CICJICTBEHHBIE CBSI3M MEXKAY HCCICTySMbIMH
OMOJOTHYECKUMH MPOTIECCAMU U SBJICHUSIMU, JCJIaTh BBIBOJIBI M MMPOTHO3HI HA OCHOBAHWUH TTOTYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHME pabOThl, COONIOAAThH MpaBuia MpU padboTe ¢ y4yeOHBIM U
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATHh UX IKCIIEPUMEHTAIBHBIMU CPeICTBaMH, (HOPMYIUPYS LIETb UCCIEOBaHUS,
aHATM3UPOBATh TIOJTYyYCHHBIE PE3yIbTAThI U JIeJIaTh BHIBOIBI;

YMEHHE y4acTBOBATh B yU€OHO-HCCIIEIOBATEILCKON pabOTe MO OMOJIOTUH, SKOJOTHH U MEAUIIMHE, TPOBOAUMON Ha
0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, MU MYOJIMYHO TMPEACTABIATh IMOJYYCHHBbIC pe3yJabTaThl Ha YUYCHHUYECKUX
KOH(epeHIusX;

YMEHUE OIICHWBATh J3THYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHMA B 00JaCTH OWOJOTHM W MEIAHWIHMHBI
(K7TOHMpOBaHWE, HMCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAMNpPABICHHOC HW3MEHCHHE TEHOMa MW CO3JaHHE TPAaHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayliedt MpPoQEecCHOHAIBHON NEATEILHOCTH B 00JIacTH OWOJIOTHH,
MEJUIMHBI, OHWOTEXHOJIOTHUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, THUIIEBOM MPOMBINIJICHHOCTH, YTIyOJsATh
MO3HABATENbHBIH HMHTEPEC, HAIpaBJICHHBbIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOJIKEHUE
OMOJIOTMYECKOT0 00pa30BaHUs B OPTaHU3AIMAX CPEIHETO TPOPECCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/n | TeMIporpaMmbl Bcero  Konrpouabnbiepaborsl  I[IpakTuyecknepadoTbl
o0pa3oBaTe/ibHbIepecypChl
1 buonorusikaknayka
2 JKuBbIe cHCTEMBI U UX U3YYCHHE
3 buonoruskineTku 0.5
4 XUMUYeCKassOpraHU3AIMSIKICTKU 10
5 Crtpoenue 1 GyHKIMUKICTKH 8
5 OOMeEH BeIIeCTB | MPEeBpaIleHue 9 1
SHEPTUU B KIETKE
7 HacnencrBennast nundopmanus u 9 05
peasm3anus €€ B KIIETKE
JKN3HEeHHBINIUKIIKIIETKA 6 1
9 CrpoeHnre U GyHKIIMMOPraHU3MOB 17 1.5
10 Pazmuoxenue u 8 15
Pa3BUTHEOPTaHU3MOB
I'enetnka — Hayka o
11 HACJIEACTBEHHOCTH U U3MEHUYNBOCTH 2 0.5
OpPraHHU3MOB
12 3aKOHOMEPHOCTHUHACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6
14 I'eHeTnkauenoBeka 3 0.5
15 CenekusiopraHu3MoB 4 1
16 buorexnonorus n 4 1




CUHTETUUYECKAIONOJIOTUs

17

OBIIEE KOJIMYECTBO YACOB I10

Pe3epBHOEBpEMS

I[TPOT'PAMME

102

13




10 KJIACC

Ne KounuecrBouyacos
Harausy JyekTpoHHbIenN(pPOBHIEOOPA30B
n Temaypoka Be KonTpoabHbl [MpakTuyeckn
YyeHust areJibHblepecypchl
/ ero  epaboThI epadoThI
n
BBOHBIN HHCTPYKTAX 11O
Th.buonorust Kak KOMIUIEKCHAs
1 06.09.202
HayKa ¥ KaK 4acTh COBPEMEHHOTO 3
oOmiecTBa
CraproBasquarHocTiuaeckaspadora. 1 06.09.202
3
JKuBble cucTeMbl 1 UX
CBOICTBA. YpOBHEBAsI OpraHu3aIus 1 08.09.202
KHUBBIX CUCTEM 3
Hcropust OTKpBITUA U U3YUEHUS
P P v 1 13.09.202
kietku. Kinerounas teopust 3
Metoasl MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuyeckas padora «M3yueHnue
METOJIOB KJIETOYHON OHOIOTHH 1 0.5 13.09.202
(xpomarorpadus, nekTpodopes, 3
muddepennmanbaoe
ueHtpudyruponanue, [1L{P)»
XUMHUUYECKUUCOCTABKIIETKH 1




15.09.202
3

MI/IHepaJIBHLIe BCIICCTBA KIICTKHU, UX

7 20.09.202
Ouosiornyeckas poJib 3
Opranuyeckue BeIecTBa KJICTKH —

3 oenku. JlaboparopHas pabora 05 20.09.202
«O0HapyxeHue OEJIKOB C IOMOIIIBIO ' 3
Ka4eCTBEHHBIX PEAKLIUI»

CRoiicTBa, K1accuuKaius u

9 22.09.202
¢byHKIMN OEIKOB 3

10 Opranuyeckuie BelecTBa KIETKU — 97.09.202
yTIEBOIBI

3

11 Oprannueckue BenecTBa KIETKH — 97.09.202

JIUTIU TG

3
Hykneunoseie kucnotel. JITHK u
PHK. JIabopatopnas pabora

12 | «MccnenoBanne HyKJIIEMHOBBIX 0.5 29.09.202
KHCIIOT, BBIICJICHHBIX U3 KJIETOK 3
Pa3IMYHBIX OPTAaHU3MOBY

13 Crpoenue u pynkunu ATO. [Ipyrue 04.10.202
nykieosuarpudocharst (HTD) 3
CexBenupoBanue JIHK. Meroabt

14
T€HOMUKH, TPAHCKPUIITOMUKH, 04.10.202




MIPOTEOMUKHU

15 | MeToasicTpyKTYpHOHOMOIOTHI 06.10.202
3

16 TUNBIKIETOK. 11.10.202
[IpokapuoTnueckaskieTka 3
CtpoeHune 3yKapuoTUYECKOM KIETKH.

17 [IpakTuueckas pabora «13ydyenue 0.5 11.10.202
CBOMCTB KJIETOUHOI MeMOpaHbI» 3

18 | IloBepxXHOCTHBIHAMITAPATKICTKU 13.10.202

3
OpnHoMeMOpaHHbIE OpraHOU/IbI

1g | XaeTKH. [TpaxTrueckas padota 05 18.10.202
«3yueHne TBIKEHUS ITUTOIIa3MBI ' 3
B PaCTHUTEIBHBIX KIETKAX)

[TonmyaBTOHOMHBIE OPTaHOUIBI
KJICTKWA: MUTOXOHJIPHH, TUTACTH/IBL.

20 JlaboparopHnast pabota 05 18.10.202
«HccrnenoBanue mia3mMonnsa u 3
JIeTIIIa3MOJIN3a B PACTUTEIBHBIX
KIJIETKAX)

21 = HemeMOpaHHBICOPTAaHOUIBIKICTKH 20.10.202

3

22 | Ctpoenue M QpyHKIMHSIpA

25.10.202




CpaBHuTeNbHAS XapaKTePUCTUKA
KJIETOK dyKapHoT. JlaboparopHas

23 0.5 25.10.202
pabota «M3y4yeHne cTpoeHus KIETOK 3
Pa3IMYHBIX OPTaHU3MOBY
ACCHUMUJISIIHS U IUCCUMHEIISIITHST —

JIBE CTOPOHBI MeTabomu3Ma. TuIbl

24 obmena BemiecTB. JlabopaTopHast ) 98.10.202
pabota «/3ydeHHe KaTaTuTHICCKON 3
aKTUBHOCTH (pepMeHTOB (Ha
IIpUMEpEe aMIJIa3bl WIIH KaTaJla3bl)»
depMeHTATUBHBIN XapaKTep
peaKIuii KJIETOYHOTO MeTaboInu3Ma.

Jlaboparopuas padota «3yueHue

25 (EepMEHTATUBHOTO PACHICTUICHUS 0.5 08.11.202
MEPOKCH/IA BOJIOPO/IA B 3
PACTUTENILHBIX M KHUBOTHBIX
KIIETKaX)

26 Benku-akTuBaTopsl U OENKH- 08.11.202
MHTHOUTOPBI 3

27 ABTOTPOPHBINTUIIOOMEHABEIIECTB 10.11.202

3
28 dortocuHTE3 15.11.202
3
XemocunTes. JlabopaTopHas padora

29 0.5

«CpaBHEHHE MTPOLIECCOB 15.11.202




(bOTOCI/IHTGBa N XEMOCHHTEC3a»

AHa’poOHbBIe opraHu3Mbl. Bubt
Oposxenus. JlabopaTopHas pabora

30 17.11.202
«CpaBHEHHUE TIPOIECCOB OPOKECHUS U 3
JIBIXAHUSD)

A .

31 3pOOHBIE OPraHU3Mbl. JTaIbI 99 11.202
JHEPreTHYECKOro 0OMeHa 3
DHeprus MeMOpPaHHOTO IPaiueHTa

32 nporoHoB. Cunrte3 AT®: pabota 22.11.202
npoToHHON AT®-cuHTa3bI 3

33 PeaknuuMarpuyHOrocuHTE3a 24.11.202

3
T _

34~ PAHCKPHMIII 29.11.202
MarpuuHsliicnaTe3 PHK 3

35  Tpancusanus u e€dTarbl 29.11.202

3

36 KoaupoBanue amunokucior. Ponb 01.12.202
pubocom B OmocuHTe3e Oenka 3

37 Opranuzaiiys reHoMa y IPOKapuoT U 06.12.202
9yKapuoT

3
MonekynsapHble MEXaHU3MBbI

38

AKCTPECCUU TEHOB y SYKApUOT 06.12.202




Bupycbl — BHeKIeTOUHbBIE (OPMBI
KU3HU U OOJIUTATHBIC TTAPA3UTHI.

39 0.5 08.12.202
[IpakTuyeckas padora «Coznanue 3
MO/IEIIA BUPYCa»
40 Bupychusie 3a6oneBaim;1 YeJIoBeKa, 13.12.202
KHUBOTHBIX, PACTCHUN 3
a1 Hanotexnonoruu B OMoI0TUY 1 13.12.202
MEIUIIHE
3
42 JKU3HEHHBIAIMKIIKIIETKA 15.12.202
3
43  Marpuunsnicuares JJHK 20.12.202
3
Xpomocomsl. JlabopaTopHas pabora
44 «M3ydeHne XxpoMoCcoM Ha TOTOBBIX 0.5 20.12.202
MUKpPOITpenapaTax» 3
45 JleneHueKIeTKM — MHUTO3 22.12.202
3
Tune! knetok. Kapuokunes u
nuTokuHe3. JJaboparopHas pabora
46 «HabmroneHe MUTO3a B KIIETKAX 0.5 27.12.202
KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX 3

MHUKpOIIpernaparax)»




47 KontponbHaspabdoTasa 1 momyroaue. 27.12.202
3
AHann3 KOHTPOJIbHOM pabOTHI.

48  Perynsanus *KU3HEHHOTO IUKJIA 29.12.202
kieTok. Oprann3M KakeJuHOEIEI0e 3
[ToBTOpHBIN HHCTPYKTAXK IO

49 Tb.Tkanu pacTeHH. Ha6cv)paT0pHasI 05 10.01.202
pabora «M3ydenue Tkanei 4
pacTeHuin»

TkaHu )KMBOTHBIX U Y€IOBEKA.

50  Jlaboparopnas pabora «3y4yeHue 0.5 10.01.202
TKaHEW )KMBOTHBIX)» 4
Oprasbl. CucTeMbl OpraHoB.

51  JlaGoparopHas pabota «/3yuenue 0.5 12.01.202
OpraHoOB I[BETKOBOTO PAaCTEHUS 4

52 OmnoparenaopraHu3mMoB 17.01.202

4
53  JIBMKCHHEOPraHU3MOB 17.01.202
4
54 | TlutaHueopraHu3MoB 19.01.202
4
[MuTaHue MO3BOHOYHBIX KHBOTHBIX.

55 [MumeBapuTenbHas cucteMa 24.01.202

YeJoBeKa 4




56  JIpixaHueopraHu3MoB 24.01.202
4
57 JIpIXaHHE ITO3BOHOYHBIX YKUBOTHBIX 96.01.202
U 4eJI0BEKa
4
58 = TpaHCHOPTBEMIECTB y OPraHU3MOB 31.01.202
4
KpoBeHocHast cuctema
59 IMO3BOHOYHBIX KMUBOTHEIX U 31.01.202
YyeJIOBEKa 4
60 Brigenenue y opranusmon 02.02.202
4
61  3ammray opraHu3MOB 07.02.202
4
62  HmMmyHHascHCTeMayeloBeKa 07.02.202
4
63 PaznpaxuMocCTh U perynsimus y 09.02.202
OpPTraHHU3MOB
4
I'ymopanbHas perymsimus u
64 SHJOKPUHHAS! CUCTEMA )KUBOTHBIX U 14.02.202
YyeJI0BEKA 4
65 dopMBIpa3MHOKEHUSIOPTaHU3MOB




14.02.202
4

66 @ IlomoBoepa3sMHOXKECHHE 16.02.202
4
67 = Meiio3 21.02.202
4
I'amerorenes. O6pa3oBanue u
pa3BUTHE TOJIOBBIX KIETOK.

68 @ Jlaboparopnas pabota «3yueHue 0.5 21.02.202
CTPOEHHS MOJIOBBIX KIIETOK Ha 4
TOTOBBIX MUKPOIIPEapaTax»

69 NunuBuayanbHOEPa3BUTUEOPTaHU3M 93.02.202
OB — OHTOTEHE3

4

70 3akJagKa OpraHoB U TKaHEH u3 28.02.202
3apO/IBIIIEBHIX TUCTKOB 4
PocT u pa3BuTHE )KHBOTHBIX.

71 JlaboparopHnas pabota «BmﬂBnefme 05 98.02.202
MIPU3HAKOB CXOJICTBA 3apO/IBIIIEH 4
MO3BOHOYHBIX )KUBOTHBIX)

Pa3sMHOXeHME U pa3BUTHE PACTEHUM.

79 JlabopaTtopHas pabota «CtpoeHue 05 01.03.202
OpPraHOB Pa3MHOKEHUS BBICIITUX 4
pacTeHuin»

73 = Hcropus cTaHOBIEHUS U PA3BUTHS




ICHCTUKH KaK HAayKU

06.03.202
4

OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reaetuku. JlaboparopHas pabora

06.03.202

74 0.5
«po3oduna kak 00BEKT 4
TEHETUYECKUX UCCIIEI0BAaHUI
3aKOHOMEPHOCTH HACJIEI0BaHUs
IpU3HaKoB. MoHOrubpuaHOE

75 ckpeuuBanue. [Ipakrnueckas 05 13.03.202
pabora 4
"H3yueHnepe3yabTaTOBMOHOTHOPH T
HOTOCKpPEIIMBaHUA Y 1p030(Uis"

76 [{uTomornyecKkneoCHOBLIMOHOTHOPH 13.03.202
JTHOTOCKpELIBaHUS 4

77 AHanu3upyrouieecKpeuuBaHueE. 15.03.202
HenonnoenoMmuaupoBanue 4
JIMrnbpuiHoe CKpelBaHme.

78 [IpakTuyeckas padora «M3yueHue 05 20.03.202
pe3yabTaTOB TUTHOPUIHOTO 4
CKpEIIUBaHUS Y APO30(DUITBI

79 [{uTon0rnyecKMeoCHOBBIIUTUOPUIH 20.03.202
OTOCKpPELUBAHUS 4

80 CuernieHHOEHaCIeJOBaHUETIPU3HAKO 99 03.202

B

4




XpPOMOCOMHASITCOPUSHACIICICTBEHHO

81 03.04.202
CTH
4
82  Teneruwkamona 03.04.202
4
83  T'eHOTHIIKAKIEIOCTHASICHCTEMA 05.04.202
4
84 FeHeTqueCKHﬁ KOHTPOJIb Pa3BUTHUS 10.04.202
pacTeHHiA, )KUBOTHBIX U YeIOBeKa 4
85 N3MeHYMBOCTBITPU3HAKOB. 10.04.202
BunsimzmenunBoctu 4
86 MoaundukamoHHAsTM3MEHIYNBOCTh 12.04.202
4
BapuauuonHslii pan u
BapHaIMoOHHasT KpUBasl.
JlaboparopHnast pabota
87 «MccnenoBanue 3akOHOMEPHOCTEN 0.5 17.04.202
MO (PUKAITIOHHON U3MEHUNBOCTH. 4
[TocTpoenue BapualiiOHHOTOPSAIA 1
BAPUALIMOHHONKPUBON»
88 I'eHOTUIIMYECKASII3MEHIHBOCTb. 17.04.202
KoMOnHaTHBHASIM3MEHIUBOCTh 4
89 MyTanmonHasi U3MEHUHUBOCTb. 0.5




[IpakTuyeckas pabora «MyTtaun y
po30¢g bl (Ha TOTOBBIX
MUKpOTpernaparax)»

19.04.202
4

3aKOHOMEPHOCTH MYTAllMOHHOTO

90 mporecca. DIUTreHeTHKa U 24.04.202
SIUTCHOMHUKA 4
I'eneruxa yenoseka. [IpakTuyeckas

91 pabota «CocTaBICHHE U aHAITN3 0.5 24.04.202
POIOCIOBHOM» 4

92 MeToapIMe TUIIUHCKONTEHETUKHU 26.04.202

4
3HavyeHHEe MEIUIIMHCKON T€HETHKHU B

93 MIPEIOTBPALICHUH U J'Ie‘IeHI/\I’I/I 03.05.202
TCHETUYECKUX 3a00JICBaHHI
YeIoBeKa 4
OCHOBHBIC TIOHSTHS CCIICKIUU.

94 JlaGopatopHnas pabora «H3y‘lfHPIe 0.5 08.05.202
COPTOB KYJbTYPHBIX pACTEHUI U 4
MOPO/I TOMAIITHUX KUBOTHBIX)

Metoapl CeNeKIIMOHHOM paboTHI.

95 | Jlaboparopuas padota «3yueHue 0.5 08.05.202
METOJIOB CENIEKIIMU PACTCHUI» 4
JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U

96 = xwuBOTHBIX. [IpakTHUeckas paboTa 15.05.202
«ITpUBHBKapaCcTECHHUII» 4

97 CoxpaHneHnue, U3y4eHue u
HCIIOIb30BaHNE TEHETUUCCKUX 15.05.202




pecypcoB

buorexHonorus xak Hayka u
OTpacib NPOU3BOJCTBA.

98 1 0.5 17.05.202
[TpakTuueckas pabora «3ydyeHue 4
00BEKTOB OMOTEXHOIOTHI

99 Of:HOBHLIeHaHpaBJ‘IeHI/IﬂCI/IHTeTI/I‘IeCK 1 99 05.202
olbnoJIorun

4

10

0 HToroBaskoHTpoIbHAspadOTA. 1 22.05.202
4

10 = XpomocomHas ¥ TeHHAs! HHKCHEPHSL. 1 24.05.202

1 Menunuackue OMOTEXHOJIOT U 4

10 [ToBTOpeHue, 06061ueHvI/Ie, 1 98.05.202

2 cHCTEMATH3alMA3HaHU I 4

10

0
3
OBILIEE KOJIMYECTBO HACOB I10 10 135
[TPOTPAMME 2 '




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus. 10 knace: yueOHUK 117151 00111€00pa30BaTENbHBIX OpraHU3aIHii
yriyosneHHbi ypoBeHns/J1. B. Beiconikas u ap.; nox pea B. K. Illymuoro, I'. 1.

Jpmvimna.- M.: [Ipocsemenne

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1 .buosnorus B cxemax u tabaunax/lO. A. CagoBanuenko, A. FO. Monnesa.-M.:
DKCMO

2. COOpHUMK TE€CTOBBIX 3aIaHUI 1JI TEMATUYECKOTO U UTOTOBOT'O KOHTPOJIS.
buonorus. Crapias mkoina./Ky3uenosa B. H., Ilpunexaesa JI. I'.-M.:,
"UnTennexkr-ueHtp"

3.TecTsl, 3a4eThI, OUIIONIPOCHI 110 00MIeH Ouoaorun: 10-11 Kmacchl.

/MyxamemxanoB U. P.- M.:BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

1.Poccuuiickasi 371€KTpOHHAs IIKOJIa

2.Pemry EI'D

3.OUIIA






