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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yue6HOMY TipeameTy "buonorus" (manee - OMOIOTHSA) Ha YPOBHE CPETHETO
ob1iero oopazoBanus pazpaboTana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®denepanumny, ®I'OC COO, Konuenuuu npenoaBaHus
yuebHoro npeameta «buomorus» u OCHOBHBIX MOJIOKEHUHN (enepaibHOi pabodelt mporpaMmbl
BOCIIUTAHUSL.

VYyebnsiii npeamer «buonorus» yrayonéHHoro ypoBHsS uszydeHust (10—11 xmaccer)
SBJIIETCSI OJTHUM M3 KOMIIOHEHTOB IMpeAMETHOU oOnactu «EcTecTBEeHHO-HAay4HbIE MPEAMETHI.
Cornacao mnonoxkenusim OI'OC COO mnpoduiibHble y4yeOHBIE MPEAMETHI, H3ydaeMmble Ha
yrayOn€HHOM YpOBHE, SBISIOTCS criocoboM auddepenimanun o0y4eHus: Ha YPOBHE CPEIHETO
oOmero o0pazoBaHUsl U MPU3BaHBl 0OECIIEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPeIHUM OONIIMM, CPEHUM MPO(PECCHOHATILHBIM W BBICHIMM oOpa3oBaHueM. B To ke Bpems
KQK/IBIM U3 3TUX YYEOHBIX MPEIMETOB J0KEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlICHUE
00pa3oBaTeNbHBIX, BOCIHUTATENIBHBIX M Pa3BUBAIOLIMX 3a/lad, CBSI3aHHBIX C MpOoQopueHTauuen
oOyJarouxcsi U CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOM OOJacTH HAyYHOrO 3HaHUf,
CBSI3aHHOTO C OMOJIOTHEH, MEAUIIMHOMN, SKOJIOTHEH, MCUXOJOTHEH, CIOPTOM WA BOEHHBIM
JIEJIOM.

[Iporpamma no yueOHOMy nipeameTy "buonorus" naér npencraBieHre o LETU U 3aJadax
u3y4yeHus yueOHoro npeamMera «bruonorus» Ha yrinyOJa€HHOM ypOBHE, ONpeAeIisieT 00A3aTeIbHOE
(MHBapHaHTHOE) MPEAMETHOE COAEpP’KaHUE, €ro CTPYKTYpPUpPOBAaHUE IO pa3feiaM U TeMmaw,
pacmpeiesieHre 1o Kiaccam, PeKOMEHAYET MOCIeA0BaTeIbHOCTh U3yUeHUs y4eOHOTr0 MaTepraia
C Y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro Ipoiiecca,
BO3pACTHBIX 0COOCHHOCTEH oOydaronuxcs. B mporpamme mo OMoJOTUM peaTn30BaH MPUHITUT
MPEEMCTBEHHOCTH C HM3yYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus,
Omaromapss 4YeMy [pPOCMAaTpUBAETCS  HAIMpPaBICHHOCTh HA  MOCJIEAYIOLIEEe  pa3BUTHUE
OMOJOTUYECKUX 3HAHWUW, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MUPOBO33pEHUS, IKOJOTUYECKOTO MBILUICHHUS, MIPEICTABICHUN O 3I0pOBOM 00pas3e >KU3HH, Ha
BOCIIUTAHUE OEPEKHOI0 OTHOIIEHUS K OKpYXarolleld NpupogHoil cpene. B mporpamme mno
OMOJIOTMM TaK)Ke IMOKa3aHbl BO3MOXKXHOCTU ydeOHOro mpeamera «buonorus» B peanuzanuu
tpedoBannii ®I'OC COO Kk MmiIaHUPYyEMbIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pesynbrataM o00yueHus W B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHLHOMN
JEATEITLHOCTH OOYYaIONIMXCSl TI0 OCBOEHHUIO COJEp>KaHUSI OWMOJIOTMYECKOTO 00pa3oBaHMs HA
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii peamet «buosorus» Ha ypoBHE cpeaHero oOIero oOpa3oBaHUsl 3aBEpIIACT
Ononornyeckoe 00pa3oBaHME B MIKOJIE U OPUCHTHPOBAH HA pAaCIIUPEHUE U yriayOaeHne 3SHaHUH
oOydJarommxcsi O JKMBOM MPHUPOJIC, OCHOBAX MOJICKYJISAPHONM H KJIETOYHOW OMOJIOTHH,
AMOPUOJIOTUN U OMOJIOTUN Pa3BUTHUSA, TEHETUKH, CEJEKIIUU, OMOTEXHOJIOTHUHU, IBOJIIOIMOHHOTO
YUYECHUS U SKOJIOTHH.

N3yuyenue yuebHoOro npeamera «buonorus» Ha yriiy0JIeHHOM YPOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIONMUXCSl K TOCIEAYIOIMEMY TOJy4YeHUI0 OMOJOTHYECKOTO O0pa3oBaHUS B
By3aX U OpPraHU3alMAX CpeAHero npodeccrnoHanibHOro oopazoBanusi. OCHOBY €ro coJep:KaHus
COCTaBJISIET cHCTeMa OWOJOTMYECKUX 3HAHUM, TMOJYUYEHHBIX MPU WM3YYEHUU OOYyHaroIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKHX pa3/ieIOB OMOJOTMM HAa YPOBHE OCHOBHOTO OOILEro



oOpa3zoBanus, B 10—11 kinaccax 3Tu 3HaHHS MOIYYalOT pa3BUTHE. TaK, paCIIUPEHbI U YTITyOJIEHBI
OWoNOoTMYeCKUe 3HAHUSI O PACTCHUSX, KUBOTHBIX, TpHOaxX, OAaKTepUsAX, OPraHU3ME YEIOBEKa,
00X 3aKOHOMEPHOCTSIX KU3HU, JIOMOJHUTEIBHO BKJIIOYEHBbI OHMOJOTMYECKHUE CBEACHUS
MPUKIIATHOTO U MOMCKOBOT'O XapaKTepa, KOTOPBIE MOYKHO HMCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocneayronero Beidopa nmpodeccuu. Bo3mokHa Takke MHTErpanus OMOJOTHYECKUX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAHUSMU, MIOTYYEHHBIMU 00yUYaIOIUMHUCS TTPU U3y4eHUU (HU3UKU, XUMUH,
reorpaguu 1 MaTEMaTUKHU.

CrtpykTypa mporpammbel mno ydeOHOMy mnpenmery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM U SBOJIONMUOHHBIN MOAXOAbI K M3ydyeHHUIO Ouosioruu. COracHO WM, U3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allvU,
IBOJIIOLIMM OPTaHMYECKOTO MHpa Ha 3emiie, COXPaHEHHA OHMOJOTHYECKOro pa3zHOOOpa3us
mwia”eTsl. Tak, B 10 Kkilacce M3y4arOTCS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OMOJIOTHH,
AMOPUOIOTUU U OUOJIOTUU Pa3BUTHS, TCHETUKU U CEJIEKIIUN, OMOTEXHOJIOTUH U CUHTETUYECKON
OMOJIOTMH, aKTYaJu3UpYIOTCA 3HaHUS OOydYaromMXcia MO OOTaHUKE, 300JI0TUH, AHATOMUU,
¢dbusuonorun yenoreka. B 11 kiacce u3ydaroTcsi S3BOJTIOIMOHHOE YYEHHUE, OCHOBBI SKOJIOTHU U
ydaeHue o onocdepe.

VYuebnsiii mnpeamer «buonorus» mnpus3BaH 00€CIEUUTh OCBOEHHUE O0YyYaroUUMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJCH, MPUHIMIIOB M TMPaBWI, JEXKAlIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTUHBI MHpA, 3HAHUUH O CTPOEHUHU, MHOrO0Opa3uu U
OCOOEHHOCTSIX KIIETKM, OpraHu3ma, IMONYJIALHNH, OUOLIEHO3a, SKOCHUCTEMBI, O BBIIAIOIIUXCSA
HAYYHBIX JOCTHXKEHHUAX, COBPEMEHHBIX HCCJIEIOBAHUAX B OMOJIOTMH, TMPUKIAIHBIX ACTEKTaX
Ononornyeckux 3HaHui. {15 pa3BuTHA U NOAAEpKAHUS WHTEpeca O0ydaroImuxcs K OMOI0Tur
HapsAy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUU TTPOrPAMMBI 110
OMOJIOTMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M Pa3BUTHUS TOW WM WHOU
00JyiacTi OMOJIOTUM, BKJIAJIOM OTEUYECTBEHHBIX U 3apYyOCKHBIX YUEHBIX B PEIICHUE BaKHEUIIINX
OMOJIOTMYECKUX U DKOJOTHUECKUX TIPOOJIEM.

[ens nzydenus: yue6Horo npenmera «buonorus» Ha yriy0inEéHHOM YpOBHE — OBJIAJICHUE
00yYalOMIMMUCA 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3allid >KUBBIX CHUCTEM
Pa3HOTO paHra U MpUOOpPETEHNE YMEHHI UCIIOIb30BaTh 3TH 3HAHUS B OPMHUPOBAHUU UHTEpECA
K omnpenenéHHoN 001acTu MpoPeCCUOHATIBHON JIeITeIbHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, WM K
BBIOOPY Y4€OHOTO 3aBEACHUS JJIS MPOIOKEHUSI OMOJIOTHYECKOTO 00pa30BaHUAI.

JlocTikenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriayOia&éHHOM ypOBHE
o0ecreunBaeTcs peleHUEM CIIEeIYIOUX 3a0a4:

OCBOCHHE OOy4YalOIUMHCS  CUCTEMbI  OHOJOTHYECKHUX 3HaHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHUSX, KOHIICTIIMSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBujax,
COCTAaBIIIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI) KApTHHY MHpa; O CTPOCHHH,
MHOT000pa3u U 0COOCHHOCTSAX OMOJOTUYECKUX CUCTEM (KJIETKA, OpraHU3M, MOMYJISIINS, BHUI,
ouoreorieHo3, Ouocdepa); O BBIJAIOIIMXCS OTKPBHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSIX B
Onooruy;

O3HAKOMJIEHWE  OOYyYalolMXCi C  METOJAaMH  TIO3HAHWSI  KWUBOW  MPUPOJIBI:
MCCJIEOBATEILCKIMHI METOJaMU OMOJIOTHYECKUX HAYK (MOJICKYJISIPHON M KIIETOYHOW OMOJIOTHH,
AMOPUOIOTUU U OUOJOTUU Pa3BUTHS, TCHETUKU U CEJIEKI[UU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJIOTMH, MaJEOHTOJOTUM, JKOJIOTHHM); METOJaMH  CaMOCTOSITEIBLHOTO  MPOBEACHUS



OMOJIOTMYECKUX HCCIEeOBaHUI B JabopaTopuu U B mpupozae (HaOIOAeHHE, H3MEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJICHHE OOYYaIOIUMHCS YMEHUSIMU: CAMOCTOSITEIbHO HaXOIUTh, aHAJIU3UPOBATh U
UCIT0JIb30BaTh OUOJIOTHYECKYI0 HH(GOPMAIIHIO; TIOJIb30BAThCSl OMOJIOTHYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXAY pa3BUTHEM OHOJOTUM U  COIHAJIbHO-
YKOHOMHUYECKUMHU M SKOJOTHYECKHUMH IMPOOJIeMaMH YeJIOBEYECTBA; OLEHUBATh IMOCIECTBUS
CBOEH JEATETBbHOCTH IO OTHOUICHUIO K OKpY’Kalollew NpUpOAHOW cpene, COOCTBEHHOMY
3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIIUX JIFOJIeH; 000CHOBBIBATH M COOJIOIATh MEPHI TPO(PHIIAKTUKH
MH(DEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEJICHUS B MPUPOJe U olOecrieueHus: 0€30MacHOCTH
COOCTBEHHOM >KM3HEIEATEIBHOCTH B UPE3BBIYANHBIX CUTYAIUSIX MPUPOAHOTO U TEXHOTCHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTH OMOJIOTHH;

pa3BUTHE y 00YYaIOIIUXCS MHTEJUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU HCCIIEJOBAHUSIMU B OMOJIOTHH,
pelIaeMbIMi €10 MPOoOJIeMaMH, METOJ0JIOTHEH OHMOJIOTHYECKOTO HMCCIIEAOBAHUS, TMPOBEICHHUS
IKCMEPUMEHTATIBHBIX HCCIEIOBAaHUM, pemieHUs] OMOJOTHYECKUX 3a7ad, MOACITUPOBAHUS
OHMOOTHUYECKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTAHHUE Y OOYYaIOIIMUXCSl EHHOCTHOTO OTHOIICHUS K YKUBOM IpPUpOJIE B LIEJIOM U K
OTHENbHBIM €€ OOBeKTaM U SBJIEHUSAM; (HOPMHUPOBAHHE SKOJOTMYECKOW, T'€HETUYECKOU
TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEACHUS B MPHUPOJAC; MHTETPAIMH E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpereHre 00y4JarMMUC KOMIIETEHTHOCTH B PallMOHAILHOM MPUPOIONOIb30BaHUU
(cobmrofieHue TMpaBWil TOBEACHHS B TMPHUPOJIC, OXPaHbl BUIOB, SKOCHUCTEM, Ouochepsr),
COXpAaHEHUU COOCTBEHHOTO 3J0POBbSI U 3/I0pPOBbS OKPYXAIOUIMX JIoAeH (coOmofeHus mep
npopuIakTUKA  3a0ojieBaHUM, oOecreueHre  O€30MacCHOCTH  JKU3HENESITENIbHOCTH B
Ype3BBIYANTHBIX CUTYAIUSIX TPUPOTHOTO M TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE UCTIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€ YCJIOBUM JUIsI OCO3HAHHOTO BbIOOpa OOYy4YaloIMMHUCA WHIWBUIYaJbHOU
00pa3oBaTeNbHON TPAEKTOPUHU, CHOCOOCTBYIOUIEH mocieayonemMy npodeccuoHaIbHOMY
CaMOOIMPEICTICHUIO, B COOTBETCTBUU C WHAMBHAYAIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMH
pervoHa.

OO1ee YKMCIO 4YacoB, OTBEICHHBIX Ha H3y4YeHHE OWOJIOTMM Ha YriyOJE€HHOM YpOBHE
cpennero obmero oopasosanus, coctapisieT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B Heenio),
B 11 knacce — 102 gaca (3 yaca B HeZIeJIO).

OT160p opraHn3aMOHHBIX (HOPM, METOIOB U CPEACTB 00yUEHHUsI OMOJIOTUN OCYIIECTBISIETCS
¢ yu€ToM crienuuKHd ero colep KaHus W HaIpaBJIEHHOCTH Ha MPOAOKEHHE OMOIOrHYECKOro
00pa3oBaHMs B OPraHU3alUAX CPEIHETO MPOGeCCHOHATBHOTO U BBICIIIETO 00pa30BaHMS.

OO0s13aTeNIbHBIM YCIIOBUEM TpU OOyYE€HHUU OMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE SIBISIETCA
MPOBEJCHNUE JIA0OPATOPHBIX M MpakTUYeCKuX paboT. Takke ydacTue O0OydyarIIUXcs B
BBITIOJTHEHUH TIPOCKTHBIX W Y4eOHO-MCCIENOBATENbCKUX paboT, TeMaThKa KOTOPBIX
OTpe/IeIACTCS YYWUTEIEM Ha OCHOBE HUMEIOUIMXCS MAaTepHAbHO-TEXHUYECKHX PECYpPCOB H
MECTHBIX IPUPOAHBIX YCIOBUH.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue NOpOrpamMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B TIPOBEPKY
rocyjapctTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHas 610I0rHs — KOMIUIEKCHas Hayka. KpaTkast uctopust pa3BUTHs OUOJIOTHH.
buonornyeckue Hayku U u3ydyaemble MU MpoOieMbl. DyHaaMeHTaIbHbIC, MPUKIATHBIE U
MOMCKOBBIE HAYYHBIEC UCCIEAOBaHUS B OMOJIOTHH.

3HaueHne OMOJIOTHH B (OPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTHHBI
mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueld. 3HadeHHE OHOJOTUU B MPAKTHUECKOH
NEATEIIBHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO35MCTBE, NPOMBIIIJIEHHOCTH, OXpPaHE
IIPUPOJIBL.

JdemoHcTpanuu

[ToptpeTsi: Apucrorens, Teodpact, K. JTunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii,
I'. Mennens, B. U. Bepnanckuii, W. I1. [1aBnos, . . Meunukos, H. . Basunos, H. B.
Tumodeen-Pecosckui, /. Yorcon, ®. Kpuk, J1. K. bemnses.

Tabmumpsr u  cxemsl: «CBsi3p  OMoOJOrMM ¢ JAPYyrUMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3yYCHUE

XKuBble cucTeMbl Kak MNpeAMET H3ydeHHs Ouonoruu. CBOMCTBA KHUBBIX CHCTEM:
€UHCTBO XMMMYECKOIO COCTaBa, JAUCKPETHOCTb M  LEJIOCTHOCTb, CIIOXKHOCTb U
YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHMW3alMsi, CAMOBOCIPOU3BEICHUE,
Pa3apaKUMOCTh, K3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuy >KUBBIX CHUCTEM: MOJEKYJSIPHbIN, KJIETOYHBIMA, TKAHEBBIN,
OpraHU3MEHHBINA, TOMYJSIIITUOHHO-BUJIOBOM, OSKOCHUCTEMHbIH  (OMOT€OIEHOTHYECKU),
ouocgepusiii. Ilpouecchl, mpoucxonsmue B KHUBBIX cucTeMax. OCHOBHbIE NpU3HAKU
xuBoro. JKuzHp kak popma cymectBoBanus Mmarepun. Hayku, nsyuatoniye »uBble CHCTEMbI
Ha pa3HbIX YPOBHAX OpraHU3alHU.

Nzydenue xxuBbix cucteM. MeToabl Onosiorndeckoil Hayku. Habnroaenue, nusmepenue,
JKCIIEPUMEHT, CUCTeMaTh3anus, MeraaHanus. [lonstne O 3aBUCUMOM W HE3aBUCUMOWU
nepemenHo. [LmanupoBanue skcnepumenTa. [locranoBka u npoBepka runore3. Hynesas
runores3a. [lonstue BbIOOpKH M €€ JOCTOBEPHOCTh. PazOpoc B OMOJIOrMYECKUX TaHHBIX.
OneHka TOCTOBEPHOCTH TIOJYYEHHBIX PE3yJIbTATOB. [IpUUYMHBI MCKaXEHUs pE3yJbTaTOB
sKkcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

TaOmumpr u cxembl: «OCHOBHbIE TpPU3HAKU JKU3HNWY», «bBHOJOTHYECKHE CHUCTEMBD»,
«CBoOMCTBa XMBOM MAaTepUN», «YPOBHU OPraHU3alMM KUBOW NPUPOAb», «CTpoeHue
KUBOTHOU KIETKW», « TKaHU KUBOTHBIX», « CUCTEMBI OPTAHOB YEJIIOBEUYECKOIO OPraHu3Ma,
«buoreonenos3y», «buocdepa», «MeToabl U3YUEHUS KUBOM IPUPOABD .

O6opynoBanme: nabopaTopHOe 00OpYyIOBaHWE MJisi TPOBEACHUS HAOIIONCHHUIA,
U3MEPEHNN, IKCIIEPUMEHTOB.



IpakTnueckas padora «cnonb30BaHue pa3IMYHBIX METOJOB IPU U3YUEHUU HKUBBIX
CUCTEM.

Tema 3. buosorust KJieTKu

Krerka — cTpykTypHO-()yHKIIMOHATIbHAS €IUHAIIA )KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOU KJIETOYHOU TEOPHHU.

Meroabl MOJEKYJISIPHOM U KJIETOYHOM OHOJOTHMU: MHUKPOCKOMUS, Xpomartorpadus,
aekTpodopes, MeToJ MEUEHbIX aToMoB, Jud@epeHnnansHoe IEHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ouxcuposannvix kiemox. DIEKTPOHHAS MUKPOCKOTIHS.
Koughoxanvnasn muxpockonus. Bumanvhoe (npusicuznennoe) usyyerue Kiemox.

JdeMoHCcTpanuu

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

Tabnuupl 1 cxembl: «CBETOBOM MUKPOCKOID», « DIIEKTPOHHBIN MUKpOCKOM», «McTopus
Pa3BUTHUSI METOJI0B MUKPOCKOTIHI.

O6opynoBaHKe: CBETOBOM MUKPOCKOT, MUKPOIIpENapaThl paCTUTEIIbHBIX, )KUBOTHBIX U
OaKTepHabHBIX KIETOK.

IIpakTuyeckas padora «/3yyeHue MeTOI0B KJIETOUHON OMosioruu (Xpomarorpadus,
anektpodopes, muddepennmansuoe nenTpudyruposanue, [11P)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XHUMUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPaMUKpPO3JIEeMEHThl. Boma u eé
pOJIb KaK pacCTBOPUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TETUIOPETYJIALINY.
MuHepanbHbie BEIIECTBA KJIETKH, UX OMOJIOrHMYecKas posib. Pojib KaTMOHOB U aHUOHOB B
KJIETKE.

Oprannueckre  BEHIECTBA  KJIETKA.  DBHOJIOTMYECKHE  TOJMMEpPBL.  benku.
AMUHOKHCIIOTHBIN cocTaB 0eKkoB. CTPYKTYpbl O€JKOBOM MOJIeKybl. [IepBuduHas CTpyKTypa
Oelka, MeNTHIHAS CBS3b. BTOpHYHAs, TpeTUYHAs1, YeTBEPTUYUHAS CTPYKTYpPHI. JleHatyparusi.
CgoiicTBa OenkoB. Knaccudukamus 6enkoB. buonornueckue pyHkiuu 0enkoB. [lpuonsi.

VYrneBoasl. MoHOCaxapu/ibl, Jucaxapubl, oJIMrocaxapuabl U moiaucaxapuabl. OOmmii
IJIaH CTPOCHUS U (PU3UKO-XMMHUYECKHE CBOMCTBA YrieBOJOB. buonorundeckue (QpyHkiuu
YIJIEBOJOB.

Jlumuael.  [mapodunsHO-THAPOdOOHBIE cBoOiicTBa. Krnaccudukaruss  JIUNUAOB.
Tpurnuuepunbl, GhochoaUnUIbl, BOCKH, CTEpOUbl. bruonornueckue (QyHKIUUA JUTIHJIOB.
OO61ue cBoiicTBa OMOJOTUUECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOTYTPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HyknenHoBbIxX kuciaot. Hykneoruasl.
[Tpuntun kommementapaoctu. [Ipasuno Yapradda. Ctpykrypa JIHK — nBoiinast cimpaiis.
Mecronaxoxaenue u ouonornueckue pynknuu JHK. Buast PHK. ®ynkiuu PHK B kiietke.

Crtpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Mosekyle ATO.
buonornueckue pynkum AT®. BoccTaHoBieHHbIE TEPEHOCYUKHU, UX (PYHKITUU B KIIETKE.
Ipyeue wnyxneosuompugocpamor (HT®). CexenupoBanue JHK. Memoow: ecenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas Ouonorusi: OMOXUMHUECKUE U OMOPU3NYECKHUE UCCIEOBAaHUS COCTaBa U
IPOCTPAHCTBEHHONU CTPYKTYphl OHOMOJIeKyll. Mooenuposanue cmpykmypvl u QyHKYuUll



OuoMoneKyn u ux komniekcos. Komnvromephuiti Ouzaun u op2aHuieckull CuHme3 OUOMONEKY
U UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Toprpetsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep,
C. Ilpy3unep.

Huarpammel: «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXKHBOM IPUPOIEY,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuupl u cxemsl: «lleproguyeckas Tabinila XUMUYECKUX 3JIEeMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJIbI», «BemiecTBa B cocTaBe opraHm3mMoB», «CTpOCHHE MOJICKYJIBI OEKay,
«CTpYKTYpBI OCIIKOBOM MOJICKYJIbD, « CTPOSHUE MOJIEKYJT YTIEBOA0BY, « CTPOCHHE MOJICKYJT
TunuoBy, «HykinenHoBbie KUCHOTB, «CTpoeHue MosieKyiabl ATD».

O6opynoBaHue: XUMHAYECKast MOCyAa U 000pYyI0BaHUE.

JlaGopaTtopuasi pabora «OOHapyxeHHE OCJIKOB C TIOMOIIBIO KAaYECTBEHHBIX
peAKLIMIN.

JlabopaTopHasi padora «lccienoBaHne HYKIEHMHOBBIX KHUCIIOT, BBIICJICHHBIX W3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIIUHN KJICTKH

Tumbl  KJIETOK:  dyKapuoThueckas U Mpokapuotuueckas.  CTpyKTypHO-
(yHKLIHMOHAJIbHBIE 00Pa30BaHUS KIETKH.

CtpoeHue mNpoKapUOTHYECKOW KJeTKU. KieTouHas cTeHka OakTepuil W apxei.
Oco0eHHOCTH CTPOCHMSI TEeTEPOTPODHOMN U aBTOTPOPHOM MPOKAPUOTHIECKUX KIETOK. MecTo
U POJIb IPOKAPUOT B OMOIIEHO3AaX.

Ctpoenue u (YHKIIMOHUPOBAHUE HYKAPUOTHUYECKOW KIeTKU. Ilnazmarudeckas
MeMmOpaHa (rasmanemma). CTpykTypa Iia3MaThudecko MemOpanbl. TpaHCHOpPT BElIECTB
yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHbIA (muddys3usa, obneruénnas nuddysus),
aKTUBHBIA (TIEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopt). I[lomynmpoHuiiaeMocTts
MeMOpaHnbl. Pabora Harpuii-kalveBOro Hacoca. OHIOLMTO3: MUHOLUTO3, (paromuTos.
Oxk3ouuto3. Kierounas crenka. CTpykTypa U (YyHKUHMHU KJIETOYHOM CTEHKH pPACTEHH,
rpu0oB.

[urtonnasma. [luto3omns. [{utockener. J[BukeHue uurtomiasmMbel. OpraHou bl KIETKH.
OngHoMeMOpaHHBIE OpraHOWJBI KJIETKU: dHaomiazmatudeckas cetrb (OIIC), ammapar
lonbmku, nu30cOMBI, UX CcTpoeHHe U GyHKIUU. B3auMocBs3b  0AHOMEMOpaHHBIX
opraHou10B kjieTku. CTpOeHUEe TPaHyJIIPHOTO PETUKYIyMa. Mexanuzm HanpaesnieHnus 6en1kos
6 OIIC. Cunte3 pacTBOpUMBIX OeciakoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankuii
(arpanynsapHBIN) 3HIOMIA3MAaTUYECKU peTukyiayM. CekpeTopHas (QYHKIMS anmapara
["onbmxu. Mooughuxayus benxos 6 annapame I'onvoxncu. Copmupogka 6enkog 6 annapame
T'onvoorcu. TpaHcTIOPT BELIECTB B KJIeTKe. Bakyosau pacTUTenbHBIX KIETOK. KIeTOUHBIH COK.
Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KJIETKU: MUTOXOHIPHUH, IIACTUIBL. [IpoucxosxcoeHnue
mumoxonopuil u niacmuo. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GbyHKUMM MUTOXOHApUNA H TutacTul. llepBUYHBIE, BTOPUYHBIE U CIIOXKHBIE TUIACTU[IBI
(OTOCUHTE3UPYIOIIUX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JEHKOIUIACTBI BBICIIMX
pacTEHUM.



HememOpanusie opranounbl kjeTku CrpoeHne U (QyHKUMHM HEeMeMOpPaHHBIX
OpraHouJ0B KIETKUu. Pubocombl. [lpomesicymounvie ¢huramenmor. MukpoduiamMeHTHI.
Axmunosvie  muxkpoguramenmol. MpllIeUHbIE  KIETKU. AKmMuUHOBble  KOMNOHEHMbl
Hemblueunvlx Kiemox. MukpoTpyoouku. Kierounsiii meHTtp. CTpoeHHE W JBWIKCHHE
KIYTUKOB U pecHHUYeK. MukporpyOouku  murormiasmbel.  LlenTpuons.  berku,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. MomopHvie 6enxu.

SAnpo. Obonouka siapa, XpOMaTHH, KApUOIUIa3Ma, SAPHIIIKUA, UX CTPOEHUE U (DYHKITUH.
SAnepubiit  GenkoBbI  MaTpukc. [IpocTpaHCTBEHHOE pAacCMONIOKEHHE XPOMOCOM B
uHTepdaszHoM snpe. Dyxpomamun u eemepoxpomamur. benku XpoMaTHHa — TUCTOHBI.
Jlunamuxa soepnotl 06o10uKku 8 Mumo3se. Aoepuwiii mpancnopm.

Knerounble BkmoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKAa KJIETOK JYKapuOT
(pacTuTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHCcTpauumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubl n cxembl: «CTPOCHHE 3YKAPUOTHUUECKON KIeTKn», «CTpoeHue >KMBOTHOU
KIeTKN», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MHUTOXOHAPUN», <«Sapo»,
«CTpoeHHE NMPOKAPUOTHYECKON KIIETKH.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPOIpENapaTbl PaCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl OaKTEpHAIbHBIX KJIETOK.

JlaboparopHasi paboTa «/3ydeHue CTpoeHuUs KJIETOK Pa3IM4HbIX OPTraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBI».

JlabopaTopnass paGora «lccrnemoBaHue IUIa3MoOJKM3a M JIEIJIa3MOJIM3a B
PACTUTENbHBIX KIETKAX.

IlpakTuyeckas padora «/3ydyeHne [BWXKEHHUS UUTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUE JHEPTUH B KJIETKe

AccuMWIALINS U TUCCUMUITSALINS — IBE€ CTOPOHBI MeTa0onu3Ma. Turbl 0OMeHa BEIlEeCTB:
aBTOTPO(MHBIA M TeTepoTpOPHBIA. YdYacTHe KHUCIOpoJa B OOMEHHBIX HpPOLEccax.
DHepreTuueckoe oOecredeHue KieTku: mnpepamieHne ATP B OOMEHHBIX MpolEeccax.
depMEHTATUBHBIN XapaKTep Peakiuii KIeTOYHOro MeTaboan3zma. GepMeHThI, UX CTPOCHHUE,
cBoiicTBa U Mexanu3M jaerctBus. Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPTaHUYECKUX
KaTaqn3aTopoB. benku-akTuBaTOphl U OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

IlepBHUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIU U
okcueenHvlll omocunme3z y oaxmepuu. Ceemocoouparowue nueMeHmvl U NUSMeHmbl
peaxkyuonHozo yenmpa. Ponb xnoporutactoB B mporecce (GoTtocuHTe3a. CBeroBas U
temHoBas ¢aszpl. @omoovixanue, Cs., Cs. u CAM-muner homocunmesa. 1IpoagyKTUBHOCTh
¢doTocuHTe3a. BausHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh (POoTOCHMHTE3a. 3HAUEHHUE
dhoTocuHTE3A.

Xemocunre3. Pa3zHooOpazue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIIHE
OakTepum, KeIe300aKTepHH, CEepoOaKTepHH, BOJIOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.



Ana’pobHble opraHu3Mmbl. Buabl Opoxenus. Ilpoayktel OpokeHus #  HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJIOTUU
U BO30yuTenu 0oJie3HEH.

AspoOHBIE OpraHU3Mbl. DTambl SHEPreTUYeckoro oomeHa. [1oaroToBUTENBHBIN ATaIl.
['ukonm3 — OECKUCIOPOIHOE PACILEIUIEHUE TIIFOKO3bI.

buonornueckoe OKHUCIEHUE, WIH KIETOYHOE JbIXaHue. Poiab MHUTOXOHIpPUN B
npoueccax Ouosnorudyeckoro okucieHus. [uxnnmdeckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. IHepeus memopanro2o epaduenma npomonos. Cunmesz AT®: paboma
npomouuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOTO MyTH OOMEHA BEIIECTB IEpe
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toptpetst: k. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. OHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «DHEpreTuueckuil oomen», «buocunres Oenkay,
«CtpoeHue pepMeHTa», « XEMOCUHTERY.

O0opynoBaHMe: CBETOBOM MHUKPOCKOI, OOOpyAOBaHWE Jii I[PUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopnas paGora «/3ydyeHue KaTaaTuTUYECKOW aKTMBHOCTU (PepMeHTOB (Ha
MIpUMEPE AMUJIAa3bl WJIU KaTajasbl)y.

Jlaboparopnasi padora «l/3ydeHue (epMEHTATHBHOIO paCHICIUVICHUS MEPOKCUaa
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB (POTOCUHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakunn MatpuyHOoro cuHte3a. [IpUHIMO KOMIUIEMEHTAPHOCTH B  PEAKIUAX
MaTpUYHOTO CUHTE3a. Peanu3anus HacnencTBeHHo nHbopmaru. ['eHeTHuecKkuil Ko, ero
cBorictBa. TpaHckpuniuss — wmarpuuHbli cuHTe3 PHK. IlpuHnuner Tpasckpunumu:
KOMILJIEMEHTAPHOCTh, aHTUIAPAIIETbHOCTb, ACUMMETPUUHOCTh. Co3pesanue MampuiHbix
PHK & sykapuomuueckoti kniemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranel. Yuactue TpancnoptHeix PHK B GuocunTtese 6enka. YcnoBus
ouocuntesa 6enka. KomupoBanue amunokuciaor. Poib pubocoM B OnocuHTE3€e OeKa.

Cogpemennvie npeocmasierus o cmpoenuu 2eHog. Opranusaiusi FTeHoMa y TpoKapuoT
Y DYKapuoT. Perynsius akTUBHOCTU T€HOB y npokapuoT. ['unoresa onepona (P. Kaxo0, XK.
Mano). MonexynsapHuvle mexanuzmvl dKCnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6
peaynayuu pabomwvl 2eHos. Perynsuusi oOMEHHBIX NpoleccoB B KieTke. KieTouHsiid
rOMEOCTa3.

Bupycsl — HekieTouHble POPMBI )KU3HU U 00IUTaTHBIE apa3uTbl. CTpOEHHUE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiil yuxn J{HK-coodepocawux
gupycos, PHK-cooepocawux eupycos, 6axmepuogazos. Obpamnas mpaHCKpunyus,
peseepmasza, uHmezpasa.

Bupychsie 3abonieBaHus uenoBeka, >XUBOTHBIX, pactenmit. CIIN][, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKUE TPOOIEMBI.



Buoungopmamuxa: umwmecpayus u aumaruz ooavuwux maccusos («bigdata»)
CMPYKMYPHLIX Ouonocuyeckux oOauuvlx. Hanomexuonoeuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu ieKapcms.

JdemoHcTpauumn

[Toptpersr: H. K. Konsuos, /. . IBanoBckuid.

Tabmuet u  cxembl: «buocuHTes Oenkay, «['eHernueckuii koma», «Bupyce»,
«bakrepuodarm.

IpakTnueckas padora «Co3naHue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knerounsiii nuki, ero mepuoasl u peryisnus. Matepdaza u mutos. OcoOeHHOCTH
OpolLeccoB, MpoTekalmux B  uHTepdaze. [loArotoBka KIETKU K  JICTCHUIO.
[IpecunteTnyecknii  (MOCTMUTOTHYECKHI), CHHTCTHUYECKUA M  IOCTCUHTETHYCCKUM
(IpeMUTOTHUYECKHIT) TIEpHO bl UHTEP(DA3BI.

Marprunbii  cunte3 JHK — pemmkanms. [lpuamuner  permmkanun  JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAILICIIBHOCTh. MexaHu3m
perumkanuu  JIHK. Xpomocombl. Ctpoenue xpomocoMm. Ternomepbl M Teiaomepasa.
XPpOMOCOMHBIN HAOOP KJIETKH — KApUOTHUI. JIUTUIOMAHBIN U TaITIOMIHBIA HA0OPHI XPOMOCOM.
['omonornunsie XpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jlenenne kieTkn — MuTo3. CTalu MUTO3a U MPOUCXOISIINE B HUX MPOLECCHI. THUIIBI
Murto3a. Kapuokunes u nuTokuHe3. buonornueckoe 3Ha4€HUE MUTO3a.

Perynsanust MUTOTHYECKOTO ITMKIIA KJIETKU. [IporpaMmmupyemasi kjaeTouHas rudenb —
arorTo3.

Knerounoe sanpo, XpoMocomsbl, (yHKIMOHAJIbHAas TeHOMUKa. Mexanusmol
npoaughepayuu, ouggepenyuposxku, cmaperus u euberu kiemok. «lL{ugpposas kiemkay —
buounpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpanuun

Tabnuiel u cxeMbl: «KU3HEHHBIN MUK KIETKW», «Muto3y», « CTpoeHHE XpOMOCOMY,
«Pennmukamusa JTHK.

O6opynoBaHue: CBETOBON MUKPOCKOII, MUKpOTIpenapathl: «MUTO3 B KJIeTKaxX Kopeuika
TyKay.

JlaGopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopHas padora «HabmoneHue MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u QyHKIMHM OPraHN3MOB

buonornueckoe pasHooOpasue opranu3MoB. OITHOKIETOYHBIC, KOJIOHUAIBHBIC,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOCHHUSI U SKU3HENESITEIHBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
baktepuu, apxeu, OTHOKJIETOUHBIEC TPUOBI, OHOKJIECTOUYHBIC BOJOPOCIH, IPYTUE IPOTUCTHI.
KosionnanbHble OpraHn3Msl.

B3auMocBs3p 4acTeld MHOTOKIJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI
opranoB. OpraHusMm Kak equHoe nenoe. ['omeocras.



Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHEl: oOpa3oBaTeNbHAs, MOKPOBHA,
OpoBOJsIIasi, OCHOBHAasA, MexaHuueckas. (OcCOOEHHOCTH CTpoeHHs, (QYyHKIUI u
PaCIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHU.

TkaHW KUBOTHBIX M YEJOBEKA. [HNbl JKUBOTHBIX TKAaHEH: OJNUTEIHAIbHAS,
COCIMHUTEIbHAS, MBIIICYHAas1, HepBHAsA. OCOOEHHOCTH CTPOSHUS, GYHKITUN B PACTIOIOKCHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble UM T'€HEpaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CHCTEMBI
OpPraHOB KUBOTHBIX U 4YesnoBeka. DyHKIMU OPraHOB U CUCTEM OPTraHOB.

Omnopa Ttema opranusmoB. Kapkac pacrennit. CkeleTbl OJHOKJIETOUHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblii W BHyTpeHHUU ckener. CTpoeHHE U THUIIBI
COEMHEHUS KOCTEN.

JIBuKeHue OpraHu3MoB. JIBH)KEHHE OJHOKIETOYHBIX OpPraHu3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. [[BMKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONMMU3MbI U HACTHUH.
JIBI>KEHHE MHOTOKJIETOYHBIX »KHMBOTHBIX M 4YeJOBEKa: MbllleyHas cucrtema. Peduekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmos. lloryomenne BOABI, YIJIEKUCIOrO Ta3a UM MUHEPAIBHBIX
BEIIECTB pacTeHUssMU. [IuTaHue KUBOTHBIX. BHYTPUIIOIOCTHOE ¥ BHYTPHUKIIETOYHOE
nuiieBapeHue. [lutanne mo3BOHOYHBIX XKUBOTHBIX. OTIENBI MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHble kene3bl. [lumesaprurenpHas cucTeMa 4eaoBeKa.

Jlpixanue opraHusmoB. [[pixanue pacteHuid. Jpixanue xkuBOTHBIX. {uddys3us razos
yepe3 MOBEepXHOCTh kieTku. KoxHoe apixanue. JlpixaTenbHas MOBEPXHOCTh. JKabGepHoe u
JNEroyHoe JbIxaHue. JIpIXaHWe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. JBOJIOLMOHHOE
YCIIOKHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX )KMBOTHBIX. /[pIXaTenbHAsl CHCTEMA YEIIOBEKA.
MexaHu3M BEHTWISIIMM JIETKUX y MNTUIl W MICKONMUTAIOMNX. Perynsuust apIXaHus.
JIpixarenbHbIe 00BEMBI.

TpaHCcnoOpT BEWIECTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUU. TpaHCHoOpT
BEIIECTB Yy JXMBOTHBIX. KpoBeHOCHas cucrema W €€ opranHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX XUBOTHBIX M ueyioBeka. Cepiie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIIeHUSI. DBOJIIOIUOHHBIE YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perymnsus.

Brigenenne y opranusmoB. Beinenenue y pacreHuid. BbieneHue y KUBOTHBIX.
CokpatutenbHble Bakyosid. Oprasbl BblefieHus. DuibTparus, cekperus u oOpaTHOe
BCAChIBAHWE KaK MeEXaHW3Mbl PaOOTBl OpraHoB BbifeieHUs. CBsA3b MOJOCTH Teaa C
KPOBEHOCHOW W BBIJICIIUTEILHOM CUCTEMaMU. BpifesieHne y MO3BOHOYHBIX YKUBOTHBIX W
gyenoBeka. [louku. Ctpoenue u QyHKImoHUpoBaHue HedpoHa. OOpazoBaHWE MOYH Y
YEJI0BEKA.

3amura y opraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
IHUCTHl MPOCTEUIMX. 3allUuTa y MHOTOKIeTOouHbIX pacteHuil. Kytukyma. Cpencrtsa
[MACCUBHOM M XUMHYECKOW 31U Thl. DUTOHIHIBL.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MOpPOW3BOAHBIE. 3allUTa
opranuzma ot Oone3Heil. MIMMyHHasi cuctema 4yenoBeka. KieTo4yHbId M TyMOpaibHBIN
UMMYHUTET. Bpoxn€HHpli U npuoOpeTéHHbIA crienuduyeckuii UMMyHUTET. Teopus
KJIOHAJbHO-celekTuBHOTO uMMMyHHTeTa (II. Opnux, ®. M. bepner, C. Tonerasa).



BocnanurenbHbie OTBETBI OpraHu3mMoB. Pojb BpOXIEHHOTO MMMYHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00J1eBaHUM.

PaznpaxuMoCcTe M peryisnus y Opranu3MoB. Pa3apakMMOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PazapaxumMocTs u perynsnusa y pacTeHuil. POCToBbIe BemecTsa U ux
3Ha4YECHHUE.

HepBHas cucrema u pediiekTopHas peryisius y >kKMBOTHbIX. HepBHast cucrema u eé
OTJEJIbl. DBOJIIOIMOHHOE YCI0KHEHNUE CTPOCHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX. OTHEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycnoBHbie
1 YCIIOBHBIE pe(IICKCHI.

['ymopanpHast peryiasiiuss ¥ SHAOKPUHHAA CHCTEMA >KMBOTHBIX M 4esioBeka. JKemnessl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBUE TOpMOHOB. B3auMMOCBSA3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ unorasamo-runodusapHas cuctema.

JlemoHCcTpauumn

[Toptpert: U. 11. I1aBnoB.

Tabnuiel U cxeMbl: «OIHOKJIETOUHBIE BOAOPOCTNY, « MHOTOKJIETOUHbBIE BOJOPOCTN,
«bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pacTeHUN», «CHUCTEMBI OpPraHOB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOE€HHE HAceKOMbIX», «TKaHM pacTeHUI»,
«KopueBbie cucteMbl», «CtpoeHue credis», «CTpoeHue JTHCTOBOM IUIACTHHKWY, «TkaHu
KUBOTHBIX», «CKeleT uenoBeka», «lIumeBapurenbHas cucteMa», « KpoBeHOCHAsI cucTeMay,
«/IpixaTenpHass cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas CcUCTEMay,
«BpigenurensHas  cuctema», «OHIOKpUHHAs  cucTeMa», «CTpOEHHE  MBILIIbLY,
«mmyHnurer», «KuiiednononoctHeie», «Cxema NUTaHUS pacTeHui», «KpoBeHOCHBIE
CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapb», «CTpoeHUE TUIaHApUNY,
«BHyTpeHHee cTpoeHue A0XKAEBOro uepBs», «HepBHasa cuctema peio», «HepBHas cucrema
marymku», « HepBHas cucrtema npecMbIkaromuxcs», «HepBHasa cucrema ntuiy, «HepBHas
cucteMa MiekonuTaronmx», «HepBHas cuctema yenoBeka», «Pediexcy.

OO6opynoBaHue:  CBETOBOM  MHMKPOCKON,  MHUKpONpenaparbl  OJHOKJIETOYHBIX
OPraHU3MOB, MUKPOMNPENAPATHl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXXKHMX, J>KUBBIE SK3EMIULSIPhl KOMHATHBIX PACTeHHU, TrepOapuu pacTeHUM pa3HBIX
OTJEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThl I[MO3BOHOYHBIX, KOJUICKIUU
0ECTMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBEKa, OO0OpyJOBaHHWE ISl JIEMOHCTpAIUU
MMOYBEHHOT'0 W BO3YIIHOTO MHUTAHUS PACTCHUH, paclIeIJieHHus] Kpaxmajia U OeJKOB IOoJ
neicTBueM (¢GepMeHTOB, O0OpYyIOBaHUE [JIsi JEMOHCTPALMM OMNBITOB IO H3MEPEHUIO
KA3HCHHOM EMKOCTH JIETKMX, MEXAHU3Ma JbIXaTEIbHBIX JBWKECHUW, MOJECINA TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUII.

JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMmHOkeHUE M Pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOXKEHHUS OPTaHU3MOB: Oecroyioe (BKJIIOYasi BETETAaTHBHOE) U TOJIOBOE.
Bubl Oecrionoro pa3MHOKEHUS: TOYKOBAHKE, CIOPYJIALIMS, (hparMeHTaIusl, KIOHUPOBaHUE.



[TonoBoe pazmHoxenue. [lonoBbie KieTKH, Wiau rametsl. Meio3. Ctaauu Meiiosa.
IToBenenne xpomocom B wmenose. KpoccuHrosep. buonorndeckuii cmbici Meno3a U
MOJIOBOTO Mpolecca. Meio3 1 ero MeCcTo B )KU3HEHHOM IIUKIIE OPTraHU3MOB.

[Ipen3zaponpimeBoe paszButue. [ameroreHe3 y KuUBOTHBIX. I[lonoBele Kenesbl.
OO0pa3zoBaHue M pa3BUTHE MOJOBBIX KIeTOK. CriepmaToreHnes u ooreHes. CTpoeHue TMOJTOBBIX
KJIETOK.

On1010TBOpEHUE ¥ AMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OTIIOA0TBOPEHUS
Hapy»KHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE Ppa3BUTHE OPraHU3MOB (OHTOr€HE3). OMOPHOJIOTHS — HayKa o
pa3BUTUU OPTaHU3MOB. Mopghozenes — o0Ha uz enasHuvix npodbiem smopuonocuu. Konyenyus
Mmopgpozenos u moodenu mopghozeneza. Craaun >MOpuoOreHe3a KUBOTHBIX (Ha IMpUMEpE
nsarymku). Jpo6nenue. Tunel npoOieHus. /Jemepmunuposarnnoe u HeOepMUHUPOBAHHOE
opoobnenue. bnacmyna, munet 6aacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOIIUX.
3apoJbIeBbIe JIMCTKU (TacTpyisiius). 3akjajka OpraHOB U TKaHEW W3 3apOIbIIIEBBIX
JUCTKOB. B3anMHOe BiMsHHME 4YacTed pa3BUBAIOLIETOCA 3apojbilia (3MOpHOHANIbHAS
MHIYKIOMS). 3akiajgka IUIaHAa CTPOEHUS >KMBOTHOIO KakK pPE3ylbTaT HMEPAPXUUYECKUX
B3aUMOJICUCTBUI TeHOB. BnusHue Ha »MOpHUOHAIBLHOE pPAa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPYXaIOUIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTaMOpHoHanbHbl nepuoa. Ilpsmoe u Hempsimoe
pazButhe. Pa3Butue ¢ meramopdo3oMm y O€CIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HAUYEHHE MNPSIMOTO M HENPSIMOIO Pa3BUTHUS, MX PACIpPOCTPAHEHUE B
npupone. Tumbel pocta >KMBOTHBIX. PaKTOpPBI PETyNSIIUM POCTA KUBOTHBIX M YEJIOBEKA.
Craauu nmocToMOpHOHATIBLHOTO Pa3BUTHUS Y KUBOTHBIX M 4esioBeka. [lepruoasl oHTOTeHE3a
yenoBeka. CTapeHue U CMEepTh KaK OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u pazputue pacrenuid. ['amerodur u copodur. Meio3 B KU3ZHEHHOM
nukie pacteHuit. OOpa3oBaHue CIIOp B Iporiecce Meiosza. ['amerorene3 y pacTeHHi.
Omog0TBOPEHHE M PA3BUTHE PACTUTENIBHBIX OPraHUW3MOB. [[BOWHOE OIUIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHuEe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuiet u  cxembl: «BereratuBHoe  pasMHOXeHue», «Tumbl — Oecrosnoro
pasMHOXKEHUsD»,  «Pa3MHOXKEHME  XJIaMMJOMOHANb»,  «Pa3MHOXEHHE  3BIJICHBD»,
«Pa3MHOXeHHe THAph», «Meio3», «Xpomocombl», «l'ameTorenes», «CTpoeHue
SUIEKIIETKH U criepMaTo3ouia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe
pasBuTHe», «Pa3Butue Maiickoro xyka», «PasBurue capanum», «Pa3zBuTue IArymku»,
«JIBOMHOE OIIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHUui», « CTpOEHUE CEMSIH OJHOJOJBHBIX U
JIBYJIOJBHBIX paCTEHUI, <« KU3HEHHBIN [IUKII MOPCKOM KayCThD», « KM3HEHHBIN LIUKIT MXa,
«OKu3HEHHBIN UK NAIOPOTHUKAY, « KM3HEHHBIN [IUKJI COCHBD.

O6opynoBanue: CBETOBOM  MHUKPOCKON, MHUKPOMpENapaThl  SHUIEKICTOK U
CIIEpPMAaTO30UI0B, MOAENb «LIMKIT pa3BUTHSA JIATYILIKN.

JlaGopaTtopHasi pabora «/I3ydeHue CTpPOCHHS TMOJOBBIX KIETOK HAa TOTOBBIX
MUKPOIIPENapaTaxy.



IIpakTHyeckas padora «BblsgBiIeHNE IPU3HAKOB CXOACTBA 3aPO/bIIIEH TO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHre OpraHOB pa3MHOKEHHUSI BBICIIIMX PACTCHUIN.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHMU3MOB

Hcropust cTaHOBIIEHUS U Pa3BUTHS T€HETUKU Kak Hayku. Pabortel I'. Mengens, I'. ne
®puza, T. Moprana. Poiab oreuecTBeHHBIX yU€HBIX B pa3BUTHU TeHeTuku. Padoter H. K.
Konsiosa, H. 1. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, FO. A. ®unumnyeHko,
H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHSATUS U CHUMBOJIBL. [ OMOJOTHYHBIE XPOMOCOMBEI,
aJUIEJIbHBIC TE€HBI, AJIBTEPHATUBHBIC MPU3HAKWA, JOMUHAHTHBIA W PEUECCUBHBIN IMPHU3HAK,
TOMO3UT0Ta, TeTePO3UTroTa, YNCTasl JIMHUS, TUOPUIbI, TeHOTHIT, PeHOoTHUIl. OCHOBHBIE METO/IbI
T€HETUKU: THOPUIOIOTHUECKUH, IIUTOJIOTUYECKUN, MOJIEKYISIPHO-TE€HETUYECKHIA.

JlemoHCcTpauumn

[Toptpetst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsos, H. Y. BaBunos, A.
H. benozepckuit, I'. JI. Kapneuyenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaboparopHnasi padora «JIpozoduia kak O0BEKT FTeHETUYECKUX UCCIICIOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHzaenss — 3aKOH €IMHOOOpa3us
rubpu0B nepBoro nokosienus. [IpaBuno nomuHupoBanus. Bropoit 3akon Menienst — 3akoH
pacuieruieHusi npu3HakoB. LluTonormdyeckne OCHOBBI MOHOTHOPUIHOTO CKpEIIMBAHUSI.
I'unioresa ynCTOTHI raMeT.

AHammsupyroniee  ckpemmBaHue.  [[poMexyTOuHBIM — XapakTep  HACIIEIOBAHMS.
Pacmerienne nmprusHakoB MpyU HEMOJIHOM JOMUHUPOBAHUM.

Hurubpuanoe ckpemuBanue. Tpetudt 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO
HacJeI0BaHus Mpu3HakoB. [{uTonorndyeckue OCHOBBI AUTUOPUIHOTO CKPEIIUBAHMSI.

CuerieHHOe HacienoBaHue mnpuszHakoB. PaGotet T. Moprana. CuemieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHamMu. XPOMOCOMHAas TEOpusd
HAaCJIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIA MEXAHU3M ONPEAEIICHHS o1a. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U TeTepOraMeTHBIN OJ. ['eHeTnYeckas CTpyKTypa MOJIOBBIX
xpoMmocoM. HacnienoBanue npu3HaKkoB, CUETUICHHBIX C ITOJIOM.

['enorun kak nenoctHas cucrema. [LIeHoTponns — MHOKECTBEHHOE JEUCTBUE TE€HA.
MHOKECTBEHHBIN ajienu3M. B3anmoaencTBue HeaJulelbHbIX TeHOB. KoMIIeMeHTapHOCTD.
Onucras. [Tomumepus.

['eHeTMYEeCKUM KOHTPOJIb PA3BUTHSL PACTEHUM, XUBOTHBIX M YEJIOBEKA, a TAaKKe
(hU3MOOTUYECKUX TIPOIIECCOB, IOBEACHUS M KOTHUTUBHBIX (GyHKIUN. ['eHeTHueckue
MEXaHU3Mbl CHMOUOT€HEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH — IMapa3uT» U «XO3SIUH —
MUKpOOMOM». ['eHeTHueckre acmeKThl KOHTPOJISI M W3MEHEHUS HaCJIEeICTBEHHOM
nH(}OpMAIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuup! u cxemsl: «IlepBblil 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH Menaens»,
«AHanmsupyromee  ckpemuBaHue», «HemomHoe — nomuHupoBaHme»,  «CrernyeHHoe
HacJIeJOBaHUE MPU3HAKOB y Jpo3opuisl», «l'eHetuka mnona», «Kapuotum dvenoBekay,
«Kapuotunn  nmpozoduner»y, «Kapuotunm ntuiey, «MHOXKECTBEHHBIM — allIeTU3M»,
«B3auMonencTBue TeHOBY.

O6opynoBanue: MoOJEAb JUIsl JEMOHCTPAllMM 3aKOHOB €IUHO00pa3zus THOpHUIOB
IEPBOrO TOKOJIEHNS W PACUICIUICHHs IPU3HAKOB, MOJEIb Ul JEMOHCTpAalMU 3aKOHA
HE3aBUCUMOI'0 HACJIEOBAaHUS IIPU3HAKOB, MOJENb [UIS JIEMOHCTpPAlUu CLEIUIEHHOIO
HACJIEIOBaHMsI MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoTpenapar: «JIpo3odumnay.

IIpakTuyeckas padora «l3ydyeHue pe3yibTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

IIpakTnyeckas padora «l3ydyeHue pe3ynbTaToB JUTHOPUIHOTO CKpEIIMBAHUS Y
JPO30(UITBD.

Tema 13. 3aKoOHOMEPHOCTH U3MEHYHUBOCTH

B3auMogeiicTBue reHoTHna U cpeapl npu GpopmupoBanuu (eHotuna. M3MeHYnBOCTh
npu3HakoB. KayecTBEHHbIE W KOJMYECTBEHHBIE MNpHU3HAKW. Buasl HW3MEHYMBOCTH:
HEHACJIEICTBEHHAsl U HACJIEICTBEHHAs.

MoaudukanronHas n3MeHYUBOCTh. Posib cpenbl B hopMHpOBaHUN MOIU(DUKAITMOHHON
n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmonHsiii psa v BapralionHas kpusas (B.
Noranucen). ColicTBa MOIM(UKAIIMOHHOW N3MEHYUBOCTH.

I'eHoTHnIMueckass M3MEHUYNBOCTh. CBOMCTBA M€HOTUIIMYECKON M3MEHUYMBOCTU. Buasl
TFeHOTUIIMYECKON U3MEHYMBOCTU: KOMOMHATHUBHASA, MyTallMOHHASL.

KombOunaTuBHas ©”3BMEHUUBOCThL. M €103 1 M0JIOBOM MPOLIECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTU. PoJIb KOMOMHATUBHOM WM3MEHUYMBOCTH B CO3JaHUU T€HETHYECKOIO
pa3Hoo0pa3us B pezenax OAHOro BUa.

MyTannoHHass U3MEHYUBOCTb. BUIbI MyTalMii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHbBIE U MHAYLHMPOBAHHBIE MyTalUuU. flIepHbIE W LUTOILIA3MAaTUYECKUE MYyTAlUU.
ComaTtnueckne M MoJoBblE MyTalMu. [I[puunHBl BOSHUKHOBEHHSI MyTaunii. MyTareHsl U ux
BIINSIHUE HA  OpPraHM3Mbl. 3aKOHOMEPHOCTM  MYTAallMOHHOTO  IIpOIEcCa.  3aKOH
TOMOJIOTUYECKUX PANOB B HaciencTBeHHon m3meHunBoctu (H.W. BaBuiioB). Buesnepnas
M3MEHYMBOCTb U HACIIEICTBEHHOCTb.

Onuecenemurxa u dNUSEHOMUKA, PONb INUSEHEMUYECKUX (PAaKmopos 8 HACAe008aHUU U
UBMEHYUBOCTNU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumpst u cxembl: «Bunsl usmenunBocti», «Moau@uKalmoHHas W3MEHUYUBOCTDHY,
«KoMOvHaTHBHAsT HW3MEHYUBOCTHY, «Meio3», «OmnogorBopeHue», «l eHeTuuecKue
3a00seBaHus YenoBeKay, «Buabl MyTauuiiy.

ObopynoBaHue: KUBble U repOapHbIe SK3EMIUISIPbl KOMHATHBIX PAcTeHUM, PUCYHKHU
(pororpadun) )KUBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTtopnasi pabGora «MccienoBanue 3aKOHOMEPHOCTEH MOAMGMUKAIIMOHHON
U3MeHYNBOCTHU. [TocTpoenne BapualmoOHHOrO psja U BapUALIMOHHON KPUBOIY.

IIpakTnyeckas padora «Myranuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».



Tema 14. I'eHeTHKA YeJI0BEKA
Kapuotun denosexka. MexayHapoaHas mporpaMma MCCJIeI0BaHUsI T€HOMa 4YeJIOBEKa.

MCTOI[BI HU3Yy4YCHUSA I'C€HCTHUKU YCIO0BCKaA: FCHC&HOFI/I‘ICCKI/Iﬁ, 6J'II/13H€HOBI>II\/'I,
HHTOFGHGTH‘-IGCKHFI, HOHyJ'IfII_[I/IOHHO-CT&THCTH‘-IGCKHIZ, MOHGKyanHO-FeHeTH‘-ICCKI/Iﬁ.
COBpeMeHHOe OIIPCACIICHUC T'CHOTHIIA. IIOJTHOI'CHOMHOC CCKBCHHUPOBAHUC,

reHOTUIIMPOBaHKE, B TOM urciie ¢ nomoinbto [11[P-ananuza. HacnenctBennsie 3a00eBaHmus
yesoBeka. ['eHHbIe U XPOMOCOMHBIE OOJ€3HM ueNoBeka. bolie3HM ¢ HacineaCTBEHHOM
IPEAPACHOJIOKEHHOCTHIO. 3HAUEHUE MEIUIIUHCKON T€HETUKH B IPEIOTBPALLIEHUU U JICUEHUH
IreHEeTUYECKUX 3a0oieBaHUM  4YelnoBeKa. MeaNKO-TeHEeTHYECKOe KOHCYJIbTUPOBAHUE.
CtBoJiOBBIC KIIETKH. [IOHATHE «TE€HETUYECKOrO Tpy3a». ITUUECKUE aCIEKThl UCCIIEI0BaHUMN
B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue GpakTopbl MOBBIIIEHHON YyBCTBUTEIILHOCTH YEJIOBEKA K PU3NYECKOMY U
XUMHAYECKOMY 3arpsi3HEHUIO OKpYXKarollen cpeasl. ['eHeTnyeckas NmpeapacnooKEeHHOCTb
YEJI0BEKA K NATOJOTUSM.

JlemoHCcTpauumn

Tabnuup! u cxemsl: «Kapuotumn yeiaoBeka», «MeToabl U3y4eHUsI TCHETUKU YEJI0BEKay,
«"enernyeckue 3a001€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUe U aHAIN3 POLOCIOBHOW.

Tema 15. Cenexkuust OpranusMosB

JlomecTuKanusa U celeKuus. 3apoKICHUE CEIEKIUH U ToMecThkanuu. Yuenne H. U.
BaBunoBa o lleHTpax MNpoUCXOXACHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHuil. Poub
CEJIEKIINU B CO3JaHUU COPTOB PACTEHHI U MOPOJI )KUBOTHBIX. COpT, MOPOIA, IITAMM. 3aKOH
TOMOJIOTHYECKHUX PAIOB B HacliencTBeHHON m3meHunBoctd H. . BaBunosa, ero 3naueHue
JUTSI CEJIEKIIMOHHOM paOOTHI.

Meronbl  ceneknmoHHOW — pabotel.  MckyccTBeHHBI  OTOOp:  MaccoBbli U
MHIUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHOW celleKIuu. VcrplTaHue Mpou3BOAUTEICH 10
noTOMCTBY. OTOOp MO T'€HOTUITy ¢ MOMOIIBIO OLUEHKH (DEHOTUIIa TTOTOMCTBA U OTOOp MO
reHOTUMy ¢ nomouipto ananusa JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CENEKIMOHHON paboThl. PamuarimoHHBIN U
XUMUYECKUA MyTareHe3 Kak HCTOYHMK MYTalWil Yy KyJbTYPHBIX ()OPM OPTraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEIAaKTHUPOBAaHUS U MeToAoB pekomOumHaHTHBIX JIHK mmsa
MTOJIYYEHHMSI UICXOTHOTO MaTepuaa s CEJICKIUN.

[Tonyyenue mnonumaonnoB. BHyTpuBugoBas ruOpuauzanus. bau3kopoacTBeHHOE
CKpelnuBaHvue, win WHOpuUAUHT. HepoacTBEeHHOe CKpelMBaHUE, WM ayTOPUIWHT.
I'etepo3uc u ero npuuusbl. lMcnonb3oBaHue rerepo3uca B celiekuud. OTaanéHHas
rubpuausanus. [Ipeomonenne 6ecrioaus MEXXBUAOBBIX THOPUIOB. JIOCTIKEHHS CeNEKINH
PACTEHHI U )KUBOTHBIX. «3€1EHAsL PEGONIOYUAY.

CoxpaHeHure U U3y4EeHHUE FEHETUYECKUX PECYPCOB KYJbTYPHBIX PACTEHHUMN U UX TUKUAX
ponuuer i CO37aHUs HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYJBTYD.
H3yuenue, coxpanenue u ynpagienue 2eHemudecKuMu pecypcamu CelbCKOX03AUCHBEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YENAX VIVUULeHUS] CYUIeCB8YIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHULL U KPOCCO8, 6 MOM HYUCle C HPUMEHEHUeM COBDEMEHHbIX Memo008 HAYYHbIX
uccne008anull, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlL.



JemMmoHCcTpanun

[Toptpetsl: H. 1. BaBunos, 1. B. Muuypum, I'. 1. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl u cxembl: «LleHTpbl TPOUCXOXKIAEHUS U MHOro00pa3us KyJIbTYPHBIX
pacTeHuil», «3aK0H TOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHOW U3MEHYUBOCTIY, «METObI
cenekuumny, «Otnanéunas rudpuanzanus», «Myrarenes».

JlaGopaTtopnasi padora «l3ydeHue COpPTOB KyJNbTYpHBIX pAaCTEHUl M TOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CEICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Ikckypeust «OCHOBHBIE METO/IbI M IOCTUKEHUS CEIEKIIMU PACTEHHUM U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIIUIO, TUIEMEHHYIO (pepMy, COPTOUCTIBITATENIbHBIN YYaCTOK, B TEIUIMYHOE
X035IUCTBO, B JIA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTBI, UCIIOJIB3yEMbIE B OMOTEXHOJIOTMHU, — KJIETOYHbICE M TKaHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MBI, UX XapakTepUCTHKa. TpamuiimoHHass OMOTEXHOJOTHA: XJeOoneueHue,
MOJIy4YeHUE KHUCJIOMOJIOYHBIX TPOJYKTOB, BHHOJEINE. MUKPOOMOIOTUYECKUN CHUHTE3.
OOBEKTH MHKPOOMOJIOTMYECKUX TeXHoNoruil. Ilpom3BoncTBO Oenka, aMUHOKUCIOT U
BUTAMHUHOB.

Co3ganue TEXHOJNOTHMM W HMHCTPYMEHTOB IEJCHANPABICHHOTO HM3MEHEHUS U
KOHCTPYUPOBAHUSI T'€HOMOB C LEIbIK0 IIOJIYyYEHUS OPraHW3MOB M HUX KOMIIOHEHTOB,
COJIeprKalINX HE BCTpEUAroIMecs B PUPOie OMOCUHTETHUECKHE MTyTH.

Knerounas unxkenepusa. MeToasl KyJIbTypbl KIETOK U TKAHEW PACTEHUN M KUBOTHBIX.
Kpuobanku. Comatnyeckas ruOpuan3anust 1 comaTuueckuii smOpuorenes. Mcnonb3oBanue
ranjouzIoOB B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumein. Mcnoav3oeanue
MOHOKJIOHANbHBIX U NOJNUKIOHANbHLIX — awmumen 6  meduyuHe. VICKycCTBEHHOE
OIUIOOTBOPEHUE. PEKOHCTPYKLMSI SMIEKIETOK W KJIOHUPOBAHUE >KUBOTHBIX. MeTon
TPaHCIUVIAHTALMK  SIAEp KIETOK. TexHonocuu 0300pOGNeHus, KYIbMUSUPOBAHUS U
MUKDPOKIOHATLHO20 PASMHONCEHUSL CENIbCKOXO3AUCTNGEHHBIX KYAbIMYD.

XpoMOCOMHass H TE€HHas MHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomMOuHantHeiXx JHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUA M TIEPCIEKTUBBI XPOMOCOMHOM M TE€HHOW HMHXKEHEPUHU. ODKOJOTUYECKHE U
TUYECKHE TPOOIEeMbl FTEHHOW MH)KEHEPUH.

MenunuHckue OuorexHojoruu. IloctreHomHas mmdpoBas weauruHa. [I1P-
TUarHocTuka. MeTtaboJIOMHBIN aHaJIU3, TEHOIICHTPUUECKHUI aHAIN3 MPOTEoMa YeIoBeKa JJIs
OLICHKM COCTOSIHMS €0 30pOBbs. VCroIb30BaHME CTBOJIOBBIX KJIETOK. TapreTHas tepanus
paka. 3D-OmouwmxeHepusi i1 pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEIMITUHCKHUX
TEXHOJIOTUH, CO3JIaHUsI KOMIUIEKCHBIX TKAHEH COYETAHUEM TEXHOJIOTUM TPEXMEPHOTO
OouonpuHTHHTa 1 cKaddOIAMHTA TSI pEIIeHUs 3a/1a4 MePCOHATN3NPOBAHHOM METUIIUHEI.

Co3nanue BEeKTOPHBIX BAKIMH C IEJIbI0 00eCTIeueHs] KOMOMHUPOBAHHOMN 3aIIUTHI OT
Bo30Oynuteneit OPBU, ycraHoBieHHWE MOJEKYISPHBIX MEXaHU3MOB (DYHKIIMOHMPOBAHUS
PHK-conep:kammx BHpPYCOB, BBI3BIBAIOIIUX OCO0OO OmacHble 3a00JIeBaHUSI YEJIOBEKa U
KUBOTHBIX.



JemMmoHCcTpanun

Tabmuubr u  cxembl: «lcrnonb3oBaHWEe MUKPOOPTraHU3MOB B IPOMBIIUIEHHOM
IpOU3BOJCTBEY, «KileTouHas nHxkeHepus», «['eHHass HHXKEHEPUS».

JlaboparopHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX MPOIYKTOBY.

IKeKypceus «brOTeXHONOrus — BaXKHENIIask TPOU3BOIUTENIbHAS CUJIA COBPEMEHHOCTH
(Ha OMOTEXHOJOTHYECKOE ITPOU3BOJICTBO)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS 00y4arouuMUCS
IPOrpaMM CpeTHEro 0011Iero 00pa3oBaHus: TMYHOCTHBIE, METANIPEAMETHBIEC U MTPEAMETHBIE.

B cTpyKType TMUHOCTHBIX pe3yIbTaTOB OCBOSHUS IPOTPaMMBbI IO OMOJIOTHUH BbIJICICHBI
CIIEIYIOIIME COCTaBIAIOIIME: OCO3HAHUWE OOYYAIOMIMMHCS POCCUICKON TIpakIaHCKOU
UJEHTUYHOCTU — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEAEIICHHUIO,
Hanudyue momugayuu K oOy4eHUIO OWOJIOTHH, yeleHanpagieHHoe passumiue BHYTPEHHUX
yOeXeHU JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M HCTOPUYECKHX TPATUIUN
pa3BUTHS OWOJIOTMYECKOTO 3HAHUS, 2O0MOGHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOEH JIESITEIBHOCTU II€EHHOCTHO-CMBICIOBBIMUA yCTAHOBKaMH,
NPUCYIIMMHA  CHCTEME  OHOJOTrMYEeCKOro  OOpa3OBaHUs, Haauyue  NpasoCO3HAHUS
AKOJIOTUYECKOMN KYJIbTYPbI, CHOCOOHOCMU CMA8UMb TETU U CTPOUTH )KMU3HEHHBIE TJIaHBbI.

JIndHOCTHBIE PE3yNbTAaThl OCBOCHHUS MPOTpaMMbl 1O OHOJOTHUU JIOCTUTAIOTCS B
€MHCTBE Y4eOHOM M BOCHUTATEIBHOU NEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU
POCCUHUCKUMU  COLMOKYJbTYPHBIMH, HCTOPUYECKMMH U  JyXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMU, IPUHSATHIMU B 00IIECTBE NMPAaBUJIAMUA U HOPMaMU MOBEJCHUS U CITIOCOOCTBYIOT
MpOIECCaM CaMOIIO3HAHUSA, CAMOBOCIIMTAHUS W CaMOPa3BUTHUS, PA3BUTHUS BHYTPEHHEU
MO3UIMU JTUYHOCTH, NATPUOTU3MA U YBAKECHUS K 3aKOHY U MPABOMOPSAJIKY, UETIOBEKY Tpy/a
U CcTapuieMy MOKOJEHHUIO, B3aMMHOI'O YBa)KEHHMsI, OEPEKHOIO OTHOLICHUS K KYJIbTYpPHOMY
HACJIEMIO U TPaJAMULIMSIM MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoje
Y OKPYXaroIlIeH cpelie.

JImaHOCTHBIE pe3ynbTaThl OCBOCHMsI ydeOHOro mnpenmera «buonorus» AOMHKHBI
OTpaxaTh TOTOBHOCTb M CTOCOOHOCTH 00YYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALUM, MO3UTUBHBIX
BHYTPEHHUX YOEXKIECHHI, COOTBETCTBYIOUIMX TPATULIUOHHBIM LIEHHOCTAM POCCUHCKOTO
oO11ecTBa, paclIMpeHNe )KM3HEHHOTO OIbITA U OIBITA IEATEILHOCTH B IPOLIECCE PeATU3aluU
OCHOBHBIX HApaBJIECHUN BOCIIUTATENBHOMN A TEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3ZUIMK OOYyYarollerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)K€HHE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MAESATENbHOCTH IMpPU CO3JAaHUU Yy4eOHBIX
MPOEKTOB, PEIIEHWU YYE€OHBIX M MO3HABATEIbHBIX 3a/ay, BBINOJHEHUU OWOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTh ONPENENSITh COOCTBEHHYIO MO3HIMIO IO OTHOLICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YyMEHUE YYUTHIBaTh B CBOMX JICMUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMH yOEKIEHUAMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COIIMAJILHBIM TMTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B MPOIECCE COBMECTHOTO BBIMNOJIHEHHUS YYEOHBIX,
NO3HABATEIbHBIX M HCCIIEIOBATEIIBCKUX 3a7ad, YBa)KUTEJIBbHOIO OTHOILIECHHUS K MHEHHIO
OTIMIOHEHTOB TIPH OOCYKICHUN CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKOM TpPaKAAHCKOM HIEHTUYHOCTH, MATPUOTU3MA,
YBa)KEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoM, ropIoCTH 3a CBOU
Kpaii, cBOX0 PoiyHy, CBOH S3BIK U KYJIBTYPY, IIPOIIOE U HACTOSIEE MHOIOHAIMOHAIBHOTO
Hapojaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K TMPUPOJAHOMY HACIEAWI0 MW NaMATHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHUMCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJIOTHH, TOHMMAaHUS 3HAYCHUS OMOJOTMM B IO3HAHUU 3aKOHOB MPUPOJBI, B >KU3HU
YeJI0BEKa M COBPEMEHHOIO 00ILIECTBA;

uaeiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CHOyKeHHto u 3ammre OtedecTtsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OLIGHMBATh CHUTYallUl0 ¥ TMPUHUMATh OCO3HAHHBIE PEICHUS,
OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM PpOIUTENISIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOI'0 NPHUHATUS LEHHOCTEW CEMEWHOM XU3HU B COOTBETCTBUU C TPAAULHUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAsl ACTETUKY ObITa, HAYYHOT'O U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHHUIA;

MMOHMMAHHUE YMOIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE MPOSBIISITH
Ka4yeCcTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnUTaHUS, (POPMHMPOBAHUS KYJbTYPbl 310POBbSI M
IMOIMOHAIBHOI0 0J1ATONOJYYHsI:

MMOHMMaHUE W pealn3allds 3I0pOBOro M Oe3omacHoro oOpasza KU3HH (3I0pOBOE
MUTaHue, COOJII0ICHIE TUTUEHUYECKHUX MPABUIT U HOPM, COATAaHCHUPOBAHHBIN PEXXUM 3aHITHHA
U OTAbIXa, peryjsipHas (u3uyeckas aKTUBHOCTh), O€peXHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE ITIEHHOCTH TMPaBUJl WHAWBUAYAIHLHOTO W KOJUIEKTMBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;



OCO3HaHME MOCJIEICTBUIA U HEMPUSATUS BPEIHbIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJI,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;

FOTOBHOCTh K AKTHUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW W  COLMAIbHOMN
HAIPABIEHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBAaTh, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBIIIOJIHATH TAKYIO €SI TEIBHOCTD;

MHTEPEC K pa3NUYHBIM c(hepam npodeccuoHaNbHOMN e TENbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oyayiied mpodeccuu U peann3oBbIBaTh COOCTBEHHBIEC >KU3HEHHBIC
IUJIaHBI;

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTHXKEHUU BCEH
KU3HH;

7) 3K0JIOTM4eCKOr0 BOCIIUTAHMSA

HKOJIOTMYECKU 1IeJIECO00pa3HOE OTHOILIEHUE K MPUPOAE KAaK HCTOYHUKY >KU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTMUECKOU KYJIBTYPbl: TPUOOPETEHUE ONbITA MIIAHUPOBAHUS
MOCTYIKOB M OLIEHKH X BO3MOKHBIX IMOCJEACTBUI IJIs1 OKPY’KAIOIIEH Cpebl;

OCO3HaHUE TI100aIbHOI0 XapaKTepa 3KOJIOrMUECKUX Ipo0JieM U IyTel UX pelieHus;

CIIOCOOHOCTh HCIIOJIb30BAaTh IMPHOOpETaeMble NMpPU W3YYEHUHU OHOJIOTHM 3HAHUS U
YMEHUS NpPU PELIEHUU MpOOJEM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOIONOJIb30BAHUEM
(cobmronenue mpaBuil NOBEACHUS B PUPO/JIE, HAIIPABIECHHBIX Ha COXPAHEHHE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOCheEphI);

AKTUBHOE HEIMPUATHE JNCHUCTBUM, TPUHOCAIINX BPEIl OKPYKAIOIIECH MPUPOJHOU Cpere,
yMEHUE IIPOrHO3UPOBATh HEeOJaronpusITHbIE HKOJIOTMYECKHE NIOCJIEICTBHUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJU4KMe Pa3BUTOrO SKOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKOW KYJIbTYphl, ONBITA
NEATENBHOCTH HKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHMsS PYKOBOJCTBOBATbCS HMH B
[103HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIBHOW ITPAKTUKE, TOTOBHOCTU K YYacTHIO B
IIPaKTUYECKOM AESATEIBHOCTH YKOJIOTMYECKOM HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd M OOIIECTBEHHON MNPAaKTUKH, OCHOBAHHOTO Ha JAMajJore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHME  SI3bIKOBOM W YMTATEIbCKOM  KYyJIbTypbl Kak CpeiCTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMHU U TIO3HAHUS MUPA;

NOHUMaHue crenuuKy OUOJIOTUU KaK HayKH, OCO3HAHMs €€ posih B (POPMUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIeJIOCTHOTO TPEACTaBieHUs 00
OKpY)KalollleM MHpE Kak O €AMHCTBE MPHUPOJAbI, YeJOBeKa M OOIIecTBa, B IMO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHNH Npo0JIeM COXpaHEeHUs PUPOITHOTO PABHOBECHS;

yOeXKIEHHOCT, B 3HAYMMOCTH OWOJOTMU JUIsl COBPEMEHHOM  IIMBUIIM3ALIUU:
o0ecrieueHrdss HOBOTO YpPOBHS DPa3BUTUS  MEAMILMHBI, CO3JaHHE IEPCIEKTUBHBIX
OMOTEXHOJIOTH, CHOCOOHBIX pEelIaTh PECypCHble MNPOOJEMbl pa3BUTHUSL UEJIOBEUECTBA,



MOMCKA ITyTeH BBIX0/a U3 TTI00ANBHBIX SKOJIOTHYECKHX Mpo0ieM 1 o0ecrieueHus mepexoza K
YCTOWYMBOMY Ppa3BUTHIO, PAIMOHAJIHLHOMY HCIIOIB30BAHUIO TPUPOIHBIX PECYpPCOB U
(hOpMHPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B IOJYYEHUU OHMOJIOTWYECKHX 3HAHUU B LEISIX IMOBBIIICHUS
oOmiell  KyJIbTypbl, €CTECTBEHHO-HAYyYHOH T'pPaMOTHOCTH, KaK COCTaBHOM YacTH
(GyHKIIMOHATBFHOU TPaMOTHOCTH O0yJaronmxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOIIOTHH;

MOHMMAHUE CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH HCIIOJIb30BAaTh MOJydyaeMble 3HAHUA Ui aHAIW3a U OOBSICHEHHs SBIICHUMN
OKpY>KaIOIIeT0 MUPA U MPOUCXOASIIIUX B HEM M3MEHEHHH, yMeHue JenaTbh 000CHOBAaHHBIE
3aKJIIOYCHNUS HAa OCHOBE HAyYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C IIETbI0 MONyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENTFHO HCIIOJIB30BATh OMOJIOTUYECKUE 3HAHUS IS PEIICHUS
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYALIUSX;

OCO3HaHUE LIEHHOCTHU HAY4YHOH JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOECKTHYIO
Y UCCIIEZIOBATEIBCKYIO I€ATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpPa30BAHUIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TO OMOJIOTUM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOT0 npeaMeTa « bruosorusy BKITI0YaloT:
3HaUYMMBbIE I (POPMUPOBAHUS MHPOBO33PCHUS OOYYAOIIMXCS MEXIUCIUIUTMHAPHBIC
(MeXTIpeMeTHBIC) 00IIeHAayYHBIE TIOHATHS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHHBI
MUpa U crienu(PrKy MEeTOJ0B MMO3HAHMS, CTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPrus, SBJIIEHHWE, TIPOLECC, CHUCTEMa, Hay4dHbIM (akT, TMPUHIUI, THUIOTE3A,
3aKOHOMEPHOCTbh, 3aKOH, TEOPHS, UCCIICIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIICPUMEHT H
IpyTHE);, YHUBEpCabHBIC ydeOHBbIC NEeUCTBUS (TO3HABaTEIbHBIC, KOMMYHHUKATHBHEIC,
peryJisTuBHbIE), oOecreunBaromnme G¢opMupoBaHne GYHKIIMOHATLHOM TPaMOTHOCTH U
COIMAIbHONW KOMIMETEHIIMN O00yYaronuxcs; CIOCOOHOCTh OO0YYaroluXCsi HCIOIb30BaTh
OCBOCHHBIC MEXTUCIUILIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS 1 YHUBEPCAIbHBIC yueOHBIC
JNIEUCTBUA B MIO3HABATEILHOU U COLIMAIIBHOM MPAKTHKE.

B pesynbTare u3ydeHuss OMOJIOTMM Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs Y
oOyuarorierocsi OyayT chOpMHUPOBaHBI [MO3HABATEIbHBIC YHUBEpPCAIbHBIE Y4YCOHBIC
JICUCTBUSA, KOMMYHHUKATHUBHBIC YyHHBEPCAJIbHBIC YYEeOHbIE JCHCTBUS, PETYJISTUBHbBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBHUSA, COBMECTHAS JCATCIBHOCTb.

MeranpeaMeTHBIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO 00IIero o0pa3oBaHus
JTOJKHBI OTPAXKATh:

OBJajieHUe YHHBEPCAJbLHBIMHM Y4€OHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6azoBble JJOrHYecKHe e CTBUS:

CaMOCTOSTENbHO (POPMYJIMPOBATh U aKTyalIM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO0 MBIIUICHUS (aHalu3a,
CUHTE3a, CPaBHEHUS, KiIacCHU(pUKAIMK, 000OIIECHNUS), PACKPHIBATh CMBICT OMOJOTHUUYECKHUX
MOHATUH (BBIACIATh WX XapakTEpHbIC NPU3HAKHA, YCTAHABIMBATH CBS3U C JPYTUMH
MOHSATUSIMHU );

OTpeNeNsaTh 1eJIU JeATEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHTH Pe3yJIbTaThl IEITEILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

MCITOJIh30BaTh OMOJOTHYECKUE TIOHATHS sl OOBSICHEHUSI (PaKTOB M SIBIICHUM >KHBOM
MIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, IEAYKTHUBHBIC, MO AHAJIOTHH),
BBISIBJISIT  3aKOHOMEPHOCTM W TMPOTUBOPEYMS B pPACCMATpPUBAEMBIX  SIBJICHUSX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEACTBA IS MIPEACTABICHUS CYIIECTBEHHBIX CBS3CH
Y OTHOUIICHUH B M3y4aeMbIX OHUOJOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHM Pa3HOTO
pOJia, BBISIBIIEHHBIX B Pa3TUYHBIX HHGOPMAIIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIAH peHIEHUS TpoOJeMbl € YYETOM aHalu3a HMMEIONUXCS
MaTepHaTbHBIX M HEMATePUAIILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB ICIISIM,
OILICHUBATh PUCKHU MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh M BBHIMOJHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHUBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIQJICTh HAaBbIKAMHU YYEOHO-MCCIENAOBATENLCKOM H TPOEKTHOW JeATEIbHOCTH,
HaBBIKAMH pa3pernieHusi mpooiieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTHUYECKUX 3a1ad, NPUMEHCHHWIO Pa3JIMYHBIX METOOB
MTO3HAHWSI,

UCIIOJIb30BATh PA3JIMYHbBIC BUBI JEATEILHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €0
WHTEpIpETalnn, TPeoOpPa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAITUSAX, B TOM YHCIIE TIPU
CO37IaHUU YYEOHBIX U COIMAIILHBIX MPOEKTOB,;

(opMHpOBaTh HAy4YHBI THUIl MBILUIEHUS, BIAJETh HAYYHOM TEPMHHOJOTUEH,
KJTFOUEBBIMH MTOHATHUSIMHA U METOAMHU;

CTaBUTH U (GOPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00pPa30BaTEIBHON JACSITEIHHOCTH U
KU3HCHHBIX CUTYAIUsX;

BBISIBIISATh TTPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3WpOBaTh 3ajavy, BBIJIBUTATh
TUNoTe3y €€ pelIeHUs, HaXOJWTh apTyMEHTHI JIJIS JOKA3aTelbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEILICHHUS,

aHAIM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHUS 3a7adud Pe3yJbTaThl, KPUTHUYECCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYUIECTBJIATH 1IeJICHANPABIECHHBIN MOUCK NIEPEHOCA CPEJICTB U CIIOCOOOB JACHCTBUS B
po(eCCUOHATIEHYIO CPENY;



YMETh TEPEHOCUTh 3HAHHWA B TIO3HABATENBHYID M MPAKTHYECKYI0 00JacTu
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE HJIEU, TIPEAiaraTb OPUTHHAIBHBIE MOJIXObl U PEIICHHUs, CTaBUTh
npo0JIeMbl U 3a/1a4u, I0MYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

3) paGora ¢ uHpopManHe:

OpPUEHTHPOBATHCS B PA3NIUYHBIX HCTOUHUKAX UH(OpMaLMK (TeKCTe yueOHOro Tocoous,
HAYYHO-TIOMYJISIPHOM ~ JUTEparype, OWOJOTMYECKUX  CIOBApsAX U  CIOPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHamM3upoBaTh MHGOPMAIUIO Pa3IUYHBIX
BUJIOB W (POpM MpeacTaBiIeHUs, KPUTHUYECKH OLIEHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(GopMyTUpOBaTh 3aMpOCHl M MPUMEHATH Pa3IUYHbIE METOABI MPH MOUCKE U OTOOpE
OMo0rMuecKor HHPOpMaIK, HeOOXOUMOM I BHINOJHEHUS Y4eOHBIX 3a]1a4;

npuoodpeTaTh OTIBIT UCIIOJIb30BaHUS MH)OPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI, COBEPLIEHCTBOBATh KYJIbTYPY aKTHMBHOIO HCIIOJIb30BAHUS  Pa3IUYHbIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY MPEACTABICHHUS OMOJIOTMYECKOU
uHdopmaiuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAaYECTBE CPEJCTBA MpH pabOTe C OMOIOrMUECKOMH
uH(pOpMaIei: MPUMEHSITh XUMHUECKHE, (PU3NUEeCKHe U MaTEMaTHUECKUE 3HAKA U CHUMBOJIBI,
dbopmyibl, ab0peBHATYpy, HOMEHKJIATYPY, HCIIOIb30BaTh U MPEeoOpa3oBbIBaAThH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAaHWUSA W 3alUThl HHpOpManuu, WHOOPMAIMOHHOU
0€30MacCHOCTH JIMYHOCTH.

OByageHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSMM:

1) ob1enne:

OCYIIECTBIISATh KOMMYHHUKAIIUM BO BCEX c(epax >KW3HM, aKTUBHO Y4acTBOBaTh B
AMaliore WIW JAUCKYCCUU IO CYLIECTBY OOCYKIaeMol TeMbl (YMEHHE 3a/laBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJACHUS OTHOCHUTEJIHHO BBHITIOJIHEHUS MPEJIaraeMoil 3aJaud, YYUTHIBATh
WHTEPECHl U COTIACOBAHHOCTh MO3UIUHN IPYTUX YUaCTHUKOB AMAJIOTA WIN JUCKYCCHN);

pacmno3HaBaTh HeBepOadbHBIC CPEJCTBA OOIIEHUS, MOHUMATh 3HAUEHUE COIMAIBHBIX
3HAKOB, TMPEATNOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyalluid, YMETb CMAT4aTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
APYTUX JIOACH, MPOSIBIATH YBaXXKUTEIBHOE OTHOIICHHWE K COOCCEAHWKY M B KOPPEKTHOMN
dhopme popMynupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJB30BAHUEM S3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs eI TeJIbHOCTh:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIAYaTbHON pabOThI
MpU pelIeHuU OMOJOTHYECKON MPoOJIeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTH MPUMEHCHUS
IPyNMIOBLIX (HOPM B3aUMOJICHCTBUS MIPU PEILICHNN YUYEeOHOM 3a7auu;



BbIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX EHCTBUHM € YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEMN KaKJIOT0 YIEHA KOJUIEKTHUBA,;

IIPUHAMATh LEIU COBMECTHOU NEATEIBHOCTH, OPTAaHU30BBIBATH M KOOPIWHHUPOBATH
JEUCTBUA MO €€ NOCTHKEHUIO: COCTABIIATH IUIAH JCUCTBUM, PACIPEIEIATh POJIU C YUETOM
MHEHHUM y4aCTHUKOB, OOCYKJaTh pE3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KAue€CTBO CBOEr0 BKJIAJa M Ka)XJOro y4YaCTHHMKAa KOMAaHIbl B OOIIWI
pe3ynbTaT 1o pazpabOTaHHBIM KPUTEPHUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C NMO3ULMN HOBU3HBI, OPUTMHAIBHOCTH,
IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IMO3UTHUBHOE CTPATETMUECKOE IOBEACHHE B PA3JIMYHBIX CUTYalMsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OBJageHue YHUBEPCAJIbHBIMYU PeryJIsSsTUBHbIMU ACHCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJb30BaTh OMOJIOTMYECKUE 3HAHMS Ul BBIBICHMSI MPOOJIEM M UX PEIICHUs B
’KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHUW LIEJEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JCUCTBHSX M ITOCTYNKAaX IO OTHOLIECHHIO K YKMBOW IMPHUPOJE, CBOEMY 3A0POBBIO U
30POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIBHO  OCYLUECTBJIATh  IIO3HABATEJIBHYK)  JIESTEIBHOCTb,  BBIABIATH
npoOJsieMbl, CTaBUTh W (POpMyIUpPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BATEIIbHOMU
NEATEIIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJISATh IUIAH PEHIeHUs NpoOJeMbl € YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO U NPOSBICHUIO IIMPOKOW 3PYIUIMU B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHbIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JABaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJaJIeTh HABBIKAMHM TO3HABATENIbHOM pe(dIeKCUM KaK OCO3HAHUS COBEpLIAEMBIX
JNEUCTBUM WU MBICIUTENBHBIX IPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHUM, MUCIOJIb30BAaThH
npuémMbl pedaeKCun sl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTAaTOB ACATEIBHOCTH;

3) npuHsATHE CeOs U APYTUX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHAMATh MOTUBBI M apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH;



pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.
IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3ynbTaThl OCBOEHUS COiepKaHus yueOHoro npeamera «buonorus» Ha
yrayOJaE€HHOM ypOBHE OpHMEHTHpPOBaHbI Ha oOecrieueHue MpoQUILHOTO OO0y4YeHUs
oOyuatomuxcst Ononornu. OHU BKIIIOYAIOT: crienuduyeckre s OnoIOruy HaydHbIe 3HaHUS,
YMEHHS U CIIOCOOBI ACHCTBHIA 1O OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUIA,
BUJIBl JICATEIIBHOCTH IO ITOJYYEHHIO HOBBIX 3HAHUW M HX NPUMEHEHUIO B PA3TUYHBIX
yueOHBbIX, a TakKe B pEAIbHBIX >XU3HEHHBIX CcHUTyalusx. lIpeaMeTHble pe3ysabTaThl
IPEACTABIICHBI IO TOJaM U3y4YCHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUs ydueOHoro npeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK,
B (D OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pemieHuy MpoOJeM pauUMOHAIBHOIO MPHUPOAOIOIb30BAHUSA, O BKJIAJAE€ POCCUUCKUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOW OMOJOTUYECKUX 3HAaHUW, KOTOPask BKIIFOYAET: OCHOBOMOJIATratoI1e
OMOJIOrMYECKUE TEPMUHBI U NOHATUSA ()KU3Hb, KJIETKA, OPraHu3M, MeTad0JIn3M, TOMEOCTa3,
CaMOpETYJISALIMSI, CaMOBOCIIPOM3BEJCHUE, HACJIEICTBEHHOCTh, W3MEHYHMBOCTb, POCT U
pa3Butue), Ouosiorndyeckue teopuu (kierouHas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocomHas Teopus HacieactBeHHoctu T. Moprana), yuenus (H. Y. BaBuiosa
— 0 MEHTpax MHOroo0pasus M MPOUCXOXKACHUS KYJIbTYPHBIX pacTEHHUil), 3aKOHbBI
(ennHOOOpa3usi TOTOMKOB TNIEPBOIO IOKOJICHUS, PACIIEIUICHHUs, YHUCTOThl TraMer,
HE3aBUCUMOTO HacienoBaHus . MeHuens, TOMOIOTMYECKUX PSAJOB B HACIEICTBEHHOU
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJQJICHUE OCHOBHBIMM METOJAaMU HAyYHOrO T[O3HAHUS, HCIOIb3YEMBIX B
OMOJIOTHYECKUX MCCIIEIOBAHUSAX JKHUBBIX OOBEKTOB (OmMHMCaHWEe, U3MEpPEHHE, HaOJIoJeHUE,
AKCIIEPUMEHT);

YMEHUE BBIIEIATH CYILIECTBEHHbIE PU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHUCJIE OakTepuii, rpuoOoB,
pacTeHul, KUBOTHBIX W YEJIOBEKAa, CTPOEHHS OPraHOB M CHCTEM OpPraHOB pPAaCTEHHIA,
KUBOTHBIX, YEJOBEKA, NPOLECCOB >XU3HEAEATEIBHOCTH, IMPOTEKAIIINX B OpPraHU3Max
pacTeHuid, >KUBOTHBIX U YeJIOBEKa, OMOJOTMYECKUX MPOIECCOB: OOMEHAa BEIECTB
(MeTaboyu3M), IpeBpalleHus YHEPTUH, OPOKEHUS, aBTOTPOPHOTO U reTepoTPOPHOTO TUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHMHTE3a, MUTO03a, Mei03a, raMeToreHe3a, 3MOpuOreHesa,
MOCTAMOPUOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHHUS, MUHIUBUIAYAJIbHOTO Pa3BUTHs OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, T'€TEPO3HCa, HICKYCCTBEHHOTO 0TOOpA;

yYMEHHE yCTaHABIMBATh B3aMMOCBSI3U MEXI1Yy OpraHOUJAMH KJIETKU U UX (PYHKIMSIMH,
CTPOEHUEM KIIETOK pPa3HbIX TKaHE M WX (YHKUUSIMH, MEXKIY OpraHaMh W CUCTEMaMU
OpraHoOB Y PaCTE€HUH, )KUBOTHBIX U YEJIOBEKA U UX (DYHKIMSIMU, MEXKITY CUCTEMaMU OPTaHOB
U UX (QYHKIUSIMH, MEXIy STamaMyd OOMEHa BEIIeCTB, ATAalaMU KJIETOYHOIO IMKJIA U



KU3HEHHBIX I[MKJIOB OpPraHU3MOB, A3TalnaMyd SMOPHOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U
benotumnom, peHOTUNOM U paKTOpaMu Cpebl OOUTAHUS;

YMEHUE BBISBISITH OTIMYUTEIBHBIC TIPU3HAKH )KUBBIX CHCTEM, B TOM YHCJIC PACTCHH,
’KUBOTHBIX U YEJIOBEKA;

YyMEHUE  MCIOJb30BaTh  COOTBETCTBYIOUIME  apTryMEHTbl,  OHOJOTUYECKYIO
TEPMHHOJOTHIO W CHUMBOJMKY JUIS JIOKa3aTeabCTBAa POACTBA OPTaHMW3MOB pPa3HBIX
CUCTEMATHYCCKUX TPYIIIT;

YMEHHE pellaTh OMOJIOTHYECKHE 3a/1a4yM, BBISBISATh MPUUMHHO-CIIECICTBEHHBIC CBS3H
MEXAY MCCIIEeTyeMbIMH OMOJOTUYECKUMH TPOLIECCAaMU M SIBIICHUSMH, JIeJIaTh BBIBOJBI U
POrHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIONHSATH JIA0OpATOPHBIE U MPAKTUUYECKUE PabOThI, COOMIOAATH MIPaBHIIa MPU
paboTe ¢ yueOHBIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPATh HUX JKCHEPUMEHTAIBHBIMU CpPEJICTBAMH,
dbopMyupys 1eidb HCCIENO0BaHUs, aHAIM3UPOBATh IMOJYYEHHBIC pe3yibTaThl U JeiaTh
BBIBOJIBL;

YMEHHE y4acTBOBATh B YU€OHO-UCCIEN0BATEIBLCKON paboTe Mo OMOJIOTHH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOM Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABISATH
MOJIyYeHHBIC PE3YJIbTAThl HA YUEHUUECKUX KOH(EPEeHIIUSIX;

yMEHHUE OILIEHUBATh JTUYECKHE AaCMIEKThl COBPEMEHHBIX HCCJIEJIOBAaHMM B 00JacTu
OHMoNOTHH U METUITNHBI (KJIOHHPOBAaHNE, UCKYCCTBEHHOE OILIOIOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE TeHOMa U CO3JJaHiE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAHHBIM  BBIOOp Oynymed mpodeccuoHaabHOM
JESTETLHOCTU B 00JIACTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CETTHCKOTO
XO35UCTBA, THUIIEBOM  MPOMBINIJIEHHOCTH, YIIyOJsATh  IO3HABATENbHBIA  WHTEpEC,
HalpaBJICHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIECH Mpodeccuu U MPOAOTIKEHUE
OHMOJIOTHYECKOro 00pa3oBaHus B OPTraHU3AIUAX CPEIHETO MPOPECCHOHATBHOTO U BBICIIETO
o0pa3oBaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs ydyeOHoro mnpeamera «buonorus» B 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HaYK,
B ()OpPMUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB
MPUPOIBI M PEIIICHUH KOJIOTHYECKUX TIPOOJIEM YeIOBEYECTBA, a TAKKE B PEIICHUN BOIIPOCOB
PaIMOHAIIBHOTO TPHUPOAOIIONIF30BaHUA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K
MpUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJAE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIaJIETh CUCTEMOW OMOIOTUYECKUX 3HAHUH, KOTOpasi BKIIIOUAET OMpPECICHHUS
Y TIOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIAralOMUX OUOIOTHYECKUX TEPMUHOB U MOHATUN (BUI,
sKocucTeMa, Oumocdepa), Ouosormueckue Teopuu (dBomrormoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi Teopust dBotonun), yueHus (A. H. CeBeprioBa — 0 myTsSX U HallpaBICHUIX
sBosronnu, B.W. BepHanackoro — o 6uocdepe), 3akoHbl (T€HETHYECKOrO0 paBHOBecHs K.
Xapnu u B. Baitn6epra, 3apoabimeBoro cxojactsa K. M. bapa), npaBuna (Mmunumyma FO.



JInbuxa, SKOJIOTMYECKOW MNUpaMUIbl DHEPTrUM), TUmnotre3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHUE BJIQJCTh OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHWSI, WCIIOJH3yEeMBIMH B
OMOJIOTUYECKUX HCCIEOBAHUSAX KUBBIX OOBEKTOB M IKOCUCTEM (OMHUCAHUE, U3MEPEHHUE,
HaO0JII0/ICHKE, SKCTIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX N3MEHEHHM
B IIPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBCHHBIC MPU3HAKU: BUAOB, OMOTCOIIEHO30B, SKOCUCTEM H
ouocdepbl, cTAOUTU3UPYIOMIETO, ABMKYIIETO W Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJUTONATPUYECKOTO M CUMIIATPUYECKOTO BUI000pa30BaHUs, BIUSHHUS JABWXKYIIMX CHJI
ABOJIIOIIMU HA TeHO(MOH MOMYJISIUU, IPUCTTOCOOJIEHHOCTH OPTraHU3MOB K cpejie OOUTaHus,
YepeoBaHNs HaIIPaBJICHUN JBOJIIOIMH, KPYTrOBOPOTa BEIIECTB M IOTOKAa JHEPTUU B
HKOCUCTEMAX;

yMEHHUE YCTaHaBJIMBATh B3aWMOCBSI3M MEX]y MPOILIECCAMH HBOJIIOIUH, ABUKYIIUMU
CHWJIaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU Pa3JIUYHBIX IKOCUCTEM U MPHUCIOCOOJICHUSIMHU K
HUM OpPTaHU3MOB;

YMEHUE BBISIBJIATH OTIMUMTEIBHBIC MPHU3HAKH XKUBBIX CHUCTEM, MPHUCIOCOOICHHOCTh
BUJIOB K cpele OOuTaHus, aOMOTUYECKHMX U OUOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM,
B3aUMOCBSI3€l OpraHM3MOB B COOOIIECTBAX, aHTPOIMOTEHHBIX M3MEHEHHM B HKOCHCTEMax
CBOEH MECTHOCTH,;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIONIME  apTyMEHTBI,  OHMOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIMKY JUII JIOKa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYMIM, B3aWMOCBSI3M OPTraHU3MOB M CpEIbl OOWTaHWS, CIMHCTBA
YeJIOBEUECKHX pac, HEOOXOAMMOCTH COXPAHEHHUST MHOTO0Opasusi BUIOB U IKOCHUCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS TIPUPOJIbI U YEIIOBEUECTBA;

YMEHHUE pelIaTh OMOJIOTMYECKUE 3a7a4M, BBISBIISATH MPUIUHHO-CIICICTBEHHBIE CBS3H
MEXIy HMCCIEIYEMbIMH OHOJIOTHUYECKHUMH IPOIIECCAaMU M SBJICHUSMH, NIeJaTh BBIBOILI U
MIPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTATOB;

yYMEHUE BBITIOIHATH J1a00paTOpHBIEC U TPAKTUYECKUE PabOThI, COOII0IaTh MTpaBua Mpy
pabote ¢ yueOHBIM 1 TaOOpaTOPHBIM 000PYOBAaHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, MPOBEPSATh HMX JKCIEPUMEHTATBLHBIMHU CpEIACTBAMU,
dbopMyIUpYs I1Iedb HMCCICIOBAHUS, aHAIM3WPOBATh IOJYYEHHBIC pe3ybTaThl W JCNIaTh
BBIBOJIBL;

YMEHHUE y4acTBOBAaTh B yUeOHO-MCCIIEIOBATEIHCKON paboTe 110 OUOIOTHH, YKOJIOTHH H
MEUITMHE, TPOBOIUMO# Ha 0a3¢ IKOJbHBIX HAYYHBIX OOIIECTB, U MyOIUYHO MPEACTABISTH
MOJTYYCHHBIC PE3YNIbTaThl HA YUCHUUECKUX KOH(DEPEHIINSX;

YMCHHUE OIICHWBATh THUIIOTE3BI M TEOPHHM O TPOUCXOKICHUW >KM3HHU, UYEJIOBEKA W
YeJIOBEUECKHX pac, O MPUIMHAX, MOCIEACTBUSAX U CIIOCO0aX MPEOTBPAIICHUS TII00aTBEHBIX
M3MEHEHHI B Onocdepe;

yMEHUE OCYIIECTBISATh OCO3HAHHBI  BbIOOp Oynymieid mnpodeccuoHanbHOM
NEeSTENbHOCTY B 00JIACTH OHMOJOTHH, D3KOJIOTMH, MPUPOIONOIb30BAHMS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUM, CEIbCKOTO  XO3SIMCTBA,  IMHINEBOU
MPOMBIIIUICHHOCTH, yTAyOJIsTh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIN HA OCO3HAHHBIN



BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOAOKEHUE OMOJIOTMYECKOro oOpa3oBaHMs B
OpraHMU3aIMsIX CPeTHErO MPOPECCHOHATBLHOTO U BBICILIEr0 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne (undposbie)
. HaunmenoBanmue pa3aeaoB M TEM IPOrpamMmmabl Beero KOHTpOJIbeIe HpaKTﬂqecKﬂe OﬁpaSOBaTeJILHLIe
padoThI padoThI pecypebi
1 buoiiorus kak Hayka
2 JKuBble cucTeMBbI U UX U3YYCHHE
3 buonorus knerku 0.5
4 XuMHYeCcKasi OpraHu3aIysl KICTKH 10
5 Ctpoenue u GyHKINH KICTKH
6 OOMeH BelecTB U MPEBPAICHUE SHEPTUU B KIIETKE
7 Hacnencteennas undopmanus u peanusanus e€ B 9 05
KJIETKE
JKU3HEeHHBIN UK KIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eHeTHKa YenmoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 brorexHomorus u CHHTETHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1
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ITIOYPOYHOE INTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasnsie | IIpakruyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buonorus kak KOMIUIEKCHAsI HayKa U KaK 4acThb 1
COBPEMEHHOI0 0011ecTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
3 YpoBHEBas OpraHu3alus )KUBbIX CUCTEM 1
4 Hcropus oTKpeITUA U U3yueHus kiieTku. Kierounas 1
TEOpHs
MeTo/1bl MOJIEKYIISIPHOM U KJIIETOYHON OMOJIOTHH.
[TpakTuyeckas pabdora «M3yueHne MeTo10B
5 KJIETOYHOM OHnonoruu (xpomarorpadus, 1 0.5
anektpodopes, AuddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»
6 XHUMHUYECKUHN COCTAB KIETKH 1
7 MuHepanbHble BELIECTBA KIETKH, UX OnoJIornyecKas 1
poib
OpraHuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopaTtopHnast pabota «O0HapyKeHHEe OEITKOB C 1 0.5
MOMOIIbIO0 KaYECTBEHHBIX PEaKIIUii»
9 CgoiicTBa, Knaccupukanys u GyHKIUU OeNKOB 1
10 Opranuyeckue BelecTBa KJIETKH — YIJIEBObI
11 OpraHuyecKue BelecTBa KIETKH — JIUTHIbI 1
Hyxneunossie kucnotsl. JJHK n PHK.
12 JlaGopartopHas pabota «/ccnenoBanue 1 05

HYKJICMHOBBIX KUCJIOT, BBIACJICHHBIX U3 KIICTOK
Pa3IUYHBIX OPraHUu3MOB»




Crpoenue u pyakuuu ATO. Jlpyrue

13
HykieosuaTpudocharer (HTD)

14 CexBenupoanue JJHK. MeToabl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTtoapl CTpYKTypHOU OHOJIOTHN

16 Tunel knetok. [Ipokapuorndeckas kierka

17 CTpoeHue syKapuoTHYecKkoil kieTku. [Ipaktudeckas 05
pabota «/3ydueHue CBOMCTB KJIETOYHOW MEMOpaHbI» '

18 [ToBepXHOCTHBIN anmapar KJIETKH
OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [Tpaktuyeckas padora «M3ydueHue NBUKESHUS 0.5
IIUTOIUIa3MbI B PACTUTEIFHBIX KIIETKAX)

[TosryaBTOHOMHBIE OPTaHOUABI KIETKH:

20 MUTOXOHJIpHH, IacTubl. JlabopaTopHas pabora 05
«MccnenoBanue mia3mMoian3a 1 1eriasMosn3a B '
PACTUTENBHBIX KIETKaX»

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH

22 Crpoenuie U GyHKIUH s71pa
CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK AYKApHOT.

23 JlaboparopHas padoTa «/3ydeHne CTPOCHUS KIETOK 0.5
Pa3INYHBIX OPTaHU3MOBY
ACCUMMIISIIHS ¥ TUCCUMHIIISIIISI — J[BE CTOPOHBI
MeTabonu3Ma. TUmel oOMeHa BELIECTB.

24 JlaGopaTtopHnas pabota «/3yueHne KaTaauTHIECKON
aKTUBHOCTH (DepMEHTOB (Ha MpUMeEpe aMHIIa3bl UIIH
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakUui KIETOYHOTO

o5 metabonu3ma. JlaboparopHas pabota «/3yueHue 05
(epMEHTaTUBHOTO PACIICIVICHUS TIEPOKCHIA '
BOJIOPOJIA B PACTUTENIBHBIX M )KUBOTHBIX KIETKAX)»

26 benku-akTuBaTOpH! M OEIKU-UHTUOUTOPEI




27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28 @DoTOCUHTE3

29 Xemocwunres. Jlaboparopuas paborta «CpaBHeHHE 05
poIeccoB (POTOCHHTE3A U XEMOCHHTE3a» '
AHa’poOHbIe OpraHu3Mbl. Buabl 6poskeHusl.

30 JlaboparopHas pabota «CpaBHEHUE MPOIIECCOB
OpOXKEHUS U JBIXaHUSD)

31 AspoOHBIE OpraHU3MBbl. JTaIbl SHEPTETHUYECKOTO
oOMeHa

39 DHeprus MeMOpPaHHOTO TPaIMeHTa IPOTOHOB.
Cunre3 AT®: pabora npotonHoit AT®-cuHTa3bI

33 Peakmyi MaTprdHOTO CHHTE3a

34 Tpanckpunuusa — marpuynslii cuate3 PHK

35 Tpancisus u e€ 3rambl

36 KoaupoBanue amuHOKHCIOT. Poiis pubocom B
O6uocuHTe3e Oenka

37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT

38 MonekynspHbie MEXaHU3MBbI KCIIPECCUH T€HOB Y
HYKapuoOT
Bupychbl — BHeKI€TOUHbBIE POPMBI KUZHU U

39 oOnuratHble napazutel. [IpakTuueckas pabota 0.5
«Co3anue MoJIeIH BUPYyCa»

40 BprCHLVIe 3200JIeBaHUS YEIIOBEKA, )KUBOTHBIX,
pacTeHuit

41 HanoTexHOI0rMM B OMOJIOTUH Y MEIUIINHE

42 JKU3HEHHBIN 1K KIETKU

43 Matpuunslii cunte3 JJTHK

44 Xpomocomsl. JIaboparopHas pabota «M3ydenne 05
XPOMOCOM Ha FOTOBBIX MUKpOTIpEnapaTax»

45 JleneHue KJICTKM — MHTO3




Tunel kneTok. Kapuokuses 1 IUTOKUHES.
JlaGopaTopHas pabora «HabmrogeHue Mmutos3a B

46 1 0.5
KJIETKaX KOHYHMKA KOpEIKa JiyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Peryunsiust >kW3HEHHOTO ITMKJIA KIETOK

48 Opranusm Kak eInHOE 11eJ10e 1

49 Tkanu pacrenuii. JlJaboparopnas pabora «3yuenue 1 05
TKaHEW pacTeHUN» '

50 TkaHu )KUBOTHBIX U YesoBeka. JlabopaTopHas 1 05
pabota «M3yueHne TKaHel )KUBOTHBIX» '

51 Opranbl. Cucremsl opraHoB. JlaboparopHas pabota 1 05
«M3y4eHune opraHoB IIBETKOBOTO PACTCHUS '

52 Ornopa Tena opraHu3MoB 1

53 JIBI>KeHNE OpraHn3MOB 1

54 [TutaHue opraHu3MoB 1

55 [TuTaHue MO3BOHOYHBIX )KHBOTHBIX. 1
[TumeBapuTenbHas cUCTEMA YeTOBEKa

56 JlpIxaHue OpraHu3MOoB

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 TpaHCcOpT BelecTB y OpraHu3MOB

59 KpoBeHocHas crucremMa Mmo3BOHOYHBIX )KUBOTHBIX U 1
YeroBeKa

60 Briienenue y opraHu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 MMMmyHHas cucTema uyeioBeka 1

63 Pa3npaxuMocTs U perynsinus y OpraHu3MoB 1

64 ['ymopanbHast perynsiusi 1 S9HAOKpUHHAS CHCTeMa 1
JKUBOTHBIX U YEIIOBEKA

65 ®DopMbI pa3MHOKEHUST OPTaHU3MOB 1




66

[TonoBoe pa3zMHOXKEHUE

67

Meiios

68

["amerorenes. OOpa3oBaHuE U pa3BUTHE MTOJIOBBIX
kietok. Jlaboparopuas padota «3ydeHue ctpoeHus
IMOJIOBBIX KJICTOK HAa 'OTOBBLIX MUKPOIIpCIIapaTax»»

0.5

69

WNHpuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3aKJ'IaI[Ka OpraHoB U TKaHEH 13 3apOJAbIIICBbBIX
JINCTKOB

71

Poct u pa3BuTue xxuBoTHBIX. JJaboparopnas pabota
«BblIgBIIeHNE TPU3HAKOB CXOJICTBA 3aPOIbIIIECH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zmHoxenue u pazputue pacrenuit. Jlaboparopuas
pabota «CTpoeHre OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHui»

0.5

73

Hcropust CTAHOBIICHHSI M pa3BUTHUS TEHETUKHU KaK
HayKu

74

OCHOBHBIE ITOHSITUSI U CUMBOJIBI T€HETUKH.
JlabopaTtopHast pabota «Jlpozoduia kak 00bEKT
T€HETHYECKUX HUCCIICTIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
Mounorubpuanoe ckpeuuBanue. [Ipakruueckas
pabota "M3ydeHue pe3yabTaToB MOHOTUOPHIHOTO
CKpeIIUBaHUs Y 1p030(HIb!"

0.5

76

[{uTonornyeckrne OCHOBBI MOHOTHOPHUIHOTO
CKpEIIMBaHUS

77

AHanusupyroliee ckpenuBanue. Henomnnoe
JOMMHHUPOBaHUE

78

Jurubpunnoe ckpeuuBanue. [Ipaktuaeckas padorta
«V3ydeHue pe3ynpTaToB TUTHOPUIHOTO
CKPELIMBAHUA Y IPO30(PUIIB»

0.5




[{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO

79 1
CKpEITUBaHUS
80 CleruieHHOe HaclIeI0BaHKE MMPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'eHeTHKa 1oja 1
83 I'eHOTHII KaK 1I€JIOCTHAS CHCTEMA 1
84 I'eHeTYECKUI KOHTPOJIb PA3BUTHS PACTCHUH, 1
JKUBOTHBIX M Y€JIOBEKA
85 N3MeHYMBOCTh PU3HAKOB. BUIBI H3MEHYMBOCTH 1
86 MoaudukanroHHass K3MEHYUBOCTh
BapuanvoHHbIN psig 1 BaApHALIMOHHAS KPUBAs.
JlaGopaTtopHast pabora «HMcciaenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHON 1 0.5
U3MEHYMBOCTH. [locTpoeHNE BapHAITMOHHOTO psa U
BapUAIMOHHON KPUBOI»
88 I'enoTunuueckas uaMeH4nBocThL. KomOnHaTHBHAS 1
U3MEHUYHBOCTh
MyTannoHHas U3MEHYMBOCTh. [IpakTnueckas
89 pabota «MyTtanuu y 1po30(uisl (Ha TOTOBBIX 1 0.5
MUKpoIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO IpoIiecca. 1
DNUreHeTHKa U SITMT€HOMMKA
o1 ['eneruka yenoseka. [IpakTuueckas pabota 1 05
«CocraBiieHue U aHAJIU3 POJIOCITOBHOW '
92 MeToapl MEAUIIMHCKON T€HETUKU 1
3HaueHne MEIUIIMHCKON T€HETUKH B
93 MIPEIOTBPAIICHUH U JICUCHUH TEHETUICCKIX 1

3a00JIeBaHUM YeJIOBEKa




OcHoBHbIE TOHATHS ceneknuu. JlabopaTopHas

94 pabora «/3ydeHue copToB KyIbTYypHBIX PACTCHUHN U 1 0.5
MOPOJT TOMAIITHUX KUBOTHBIX)

95 MeTtoapl ceneKInoHHOo# paboTsl. JlabopaTopHas 1 05
pabota «3y4ueHne MeTOI0B CeNeKLIUN PACTEHUI

96 JlocTrKeHHS CeNEKIIMU PACTEHUN U )KUBOTHBIX. 1
[TpakTnueckas padota «[IpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BAHNE 1
TCHETHUYECKUX PECYpPCOB
bruoTexHoIOTHS KaK HayKa U OTPaciib IPOU3BOJICTRA.

98 [TpakTiaeckas padbota «M3ydeHrne 00ObEKTOB 1 0.5
OMOTEXHOIOTUN»

99 OcHoBHbIE HamMpaBICHUS CHHTETUYECKOM OMOTIOTHI 1

100 XpOMOCOMHasI ¥ T€HHAss HH)KCHEPUS

101 MenuuuHckue OMOTEXHOIOTUH 1

102 PesepBHBIi1 ypok. HOBT(jpeHI/Ie, 00o0meHme, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 135




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






