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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmero obpazoBanms pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHUH (periepanbHOil paboyelt mporpaMmbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACCHI) SBIISIETCS OJHUM W3 KOMIIOHEHTOB MpeaMeTHOU oOnactu «EcTtecTBeHHO-
Hay4HbIe nipeameThy. CornacHo noyioxkeHusm ®I'OC COO npodusnbHbie yueOHbIC
IpeAMEThl, H3ydyaeMble Ha YIIyOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mubdepeHnranuy  00ydeHUsT Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUS U
MIPU3BaHBl OOCCIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 DJTHX Y4YEeOHBIX TIPEAMETOB JOJDKEH OBITh OpPHUCHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHON, SKOJIOTUEN, ICUXOJOTUEN, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naét npeacraBieHue o 1eIu
U 3a7a4ax u3ydeHus yueOHoro npeamera «buosnorus» Ha yriyOiaEHHOM YpOBHE,
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME 1O pas3jieliaM M TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuaina ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommxcs. B nmporpamme mo OMonoruu peann3oBaH
TIPUHITUIT IPEEMCTBEHHOCTH C M3YUCHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus, Ojarojmaps YeMy [POCMATpPUBACTCS  HAMpPaBICHHOCTh  Ha
MOCJICyIONIee pa3BUTHE OWOJOTHYECCKUX 3HAHWH, OpPHEHTHPOBAaHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIICHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OCPEIKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JIHMYHOCTHBIM, METANpPEIMETHBIM H
MIPEAMETHBIM pe3yJbTaTaM 00yUueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB YUeOHO-
MO3HABATEIILHON JICSITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHIO COJIEPKAHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero oomiero oopa3zoBaHus
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC M OPUEHTHPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUN 00yUaroluXxcs 0 AKUBOH MPHUPOJIe, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOU OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YYEHUS U DKOJIOTUH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHUS COCTABIISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauuss OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBI MOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus miuaHeTsl. Tak, B 10 kinacce usyvarorcs
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOW OHOJIOTHH, AMOPHOJIOTHHM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonorun yenoreka. B 11 kiacce u3y4arorcsi 3BOTIONMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U YueHUe o buocdepe.

VYuebnniii mnpeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vu M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUSI U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B PEIlIEHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJIOTHYECKUX MPOOIIEM.

Lenb u3zydenus: yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPHUOOPETCHHE YMCHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMHU HMHTEpECa K OMpeAes€HHOM o0nacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONTUX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOTrOOOpa3uh U OCOOEHHOCTSX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENIbCKUMHU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
naboparopud W B mOpupoae (HaOmIOJAeHWe, U3MEpeHHe, OSKCICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIH30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMATBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodrtakTUKA WHGEKITMOHHBIX 3a00JIeBaHU, TIPaBUIA TTOBEJCHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsIX ~ MPUPOJHOTO W  TEXHOTGHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YUYAIOITUXCS MHTEUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIlecCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
pelieHus: OMOJIOTMYECKUX 3a/lad, MOJCIUPOBAHUS OMOJOTUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTaHUE y O0YYAIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYyphl TIOBEICHHS B PUPOJIC; MHTETPAIAH
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyYaromMMHCS  KOMIIETEHTHOCTH B pallOHaIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpY)Karolmux Jrojed (coOmromeHuss Mep nOpoPuiIakTUKu — 3a00JieBaHUMH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/JaHME  YCJIOBMM  JUIsi  OCO3HAHHOTO  BbIOOpa  0OydaroIIUMUCA
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHU Ha YTiIyOJIeHHOM
YPOBHE CpeIHETo 001mero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKH €ro COJEp’KaHHS W HaNpaBIEHHOCTH Ha
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTUdeckux pabdot. Takxke ydacTue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKd U U3ydyaeMmMble HUMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuii, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPraHU3aIUU.

N3ydenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoir Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB MpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneiaen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTopus pa3BUTHSA METOAOB MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u €€ poJib Kak pacTBOPUTEIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryiauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Onojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKYUYEeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ounonorndeckue ¢pyakuuu JJTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX KomMniekcos. Komnviomepnulii ouzavin u
opeaHudecKul cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHAIO208.

JleMmoHCcTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XMMAYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemectBa B coctaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yriieBonoB», «CTpoeHne MOJIeKyad JUnuaoBy, «HyKIenHOBbIE KHUCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccienoBanue HyKJIEHHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOoPHON U aBTOTPOPHON MPOKAPHOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHbIN (Auddy3usi, obnera€Hnas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3zma. [uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIYyMA.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MHUTOXOHIpUN u TuiacTuia. llepBudnble,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesrxcymounvle Qunamenmeo.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTodynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHnule benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHOl 00040uKu 6 Mmumose. AHoepHbiil
Mpaucnopm.

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

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTudeckoe oOecnedeHue KIeTKkH: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponp XJIOpOIUIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. lIpogykTuBHOCTH (pOoTOCHMHTE3a. BiusHue pa3audHbIX (PaKkToOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIINE OaKTepuu, >Kene300aKTepuu, cepoOaKTepHH, BOIAOPOIHbBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
bochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. IlpenmyiecTBa a’3poOHOrO MyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIxk. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuia3bl WK KaTaaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacneacTBeHHOW mHGopManuu. [ eHeTnuecKuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTUM T€HOB y TpokapuoT. ['mmotesa
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl IKCNpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U OO0JIMTaTHBIE MMapa3uThl. CTpoeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHble 3a001eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN /], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. WMutepdaza u MUTOS3.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnokuHes u HUTOKHHE3. bruonornyeckoe 3Ha4eHre MUTO3A.

Perynsaius MUTOTHYECKOrO IMKJIA KJIeTKU. [Iporpammupyemas KieTo4dHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJI€TKaxX
KOpELIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HalmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIPHOCTH OTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThl. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHunyeckas. OCOOEHHOCTH CTpOEHUs, (YHKIUH U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opraun3mos. Iloromenre Boapl, yrieKucioro raza 1 MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KkMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHbie xenesbl. lInmeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcriopT BemECTB y JKMBOTHBIX. KpOBEHOCHass cucTteMa U €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brinenenue y oprann3mos. Beigenenue y pacrenuil. BeizesieHue y ;)kUuBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BbiaeneHus. DuibTpalus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMU. BpiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne M QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusMa oT OoneszHell. IMMyHHas cuctema dyenoBeka. KieTouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro uMmyHutera (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3ngpaxuMocTh W peryiduuss |y  OpraHu3moB. PasznpaxumMocTs y
OJTHOKJIETOYHBIX OPraHn3MoB. Takcuchl. Pa3apakuMocCTp U peryssinus y paCTeHUN.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduexc wu
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiniis M 3HJOKPUHHAS CHUCTEMa YKUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M 3HIOKPUHHON cucteM. [ mnoranamo-runoduszapHas cuctema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmunpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOIOKIETOUHBIE
Bojiopocin», «baktepum», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKEJET 4el0BEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BblgenurenbHas CHUCTEMay, «IDHAOKPHUHHAsA cUCTeEMa», «CTPOECHHE MBIIIIbIY,
«mmynurer»,  «KuiieuyHononoctHeie», «CxeMa  NHUTaHUS  PaCTECHUI»,

«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nrumy», «HepBHas — cucrtema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXKHMX, UBbIC AK3EMIUIAPbl KOMHATHBIX PAcTEHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opyI0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Moj AecTBUEM (epMEHTOB, 000pyJ0BaHUE IJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «lI3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «3yueHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTaiys, KIOHUPOBAHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y xuBOTHBIX. [10JI0BBIE KETIE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CnepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMTAIOUINX. 3apOJABIIICBBIC JMCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
peryisiliiy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTaIMOPUOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U uenoBeka. [lepuonbl oHTOreHe3a yenoseka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoliecce Mero3a. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpPraHu3MOB. J[BoitHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpaMuK

[Toptpetsr: C. I'. HaBamwun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecroyioro
pa3MHOXKEHUD», «Pa3zMHOKEHME XJIAMHIOMOHAIbBD, «Pa3MHOXEHHE JBIIIECHBI,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmaickoro xyka», «PasButue capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«OKV3HEHHBIN UK COCHBLY.

OOopynoBaHMEe: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHUIEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHas padora «/3ydyeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IlpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHUu.

Tema 11. I'eHeTuka — Hayka O HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0TEUeCTBEHHBIX YUYEHBIX B Pa3BUTUU I'CHETUKHU.
Pa6ots H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHSA U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE TPU3HAKH, JOMHUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHIOJIOTMYECKUN,  LHMTOJIOTMYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TI'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs ITPU3HAKOB. L{UTOoJIOrMueckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UMOTe3a YUCTOTHI TaAMET.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacJieJIOBaHUsI TPU3HAKOB. [[uToIOornyeckre OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUS.

CuerieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIA M Te€TEpPOraMeTHBIA TMOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CHETIEHHBIX C TTOJIOM.

['eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (DYyHKIIHI.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
Mennens», «AHanu3upymooniee ckpemuBanue», «HemomHoe aOMUHHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JAEMOHCTpPAIlMM 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporpenapar: «/Ipozopumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBAHUSA Yy IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMHUpoOBaHUM (PEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psan u BapuarnmonHas kpuBas (B. Moranncen). CpoiicTBa MOIu(MUKAIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHBICE MyTalud. SnepHble U
nuToIa3MaTuyeckue Myrtanuu. CoMaTUYecKue W MoJoBble MyTauud. [[puunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO Ipollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHOW u3MeHunBoctu (H.M. BaBuioB). BHesnepHas W3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb INUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmupl u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukaroHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs H3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTaruii.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPHUALIMOHHOW KPUBON».



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

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YEIOBEKaY.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNM COPTOB PACTEHUI U TTOPOJ ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYUBOCTH
H. W. BaBumnoBa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUY AJIbHBIN. Ortansl KOMOWHAIIMOHHOU CCJICKIINU. UcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTaLMKM Y KyJIbTypPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHBIX JIHK 17151 mosmydenust icXoAHOro MaTepurana s CeJIeKIUU.

[Tomyuenue MOJIUIUIONIOB. BryTpuBuaosas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpenMBaHue, WM ayTOpUAWHT. ['eTepo3uc W ero mpuumHbL. Vcmonb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas rulGpuauzauus. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHue U U3y4YeHUE TE€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U X
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax VIAVYUleHUs
Cyuecmeyomux u co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, NepedosbiX Uoeli U
NepCneKmuBHbIX MexHOoI02ULL.

JlemoHcTpanuu

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHas padora «/3yueHne cOpTOB KyJIbTYypHBIX PACTEHUNA U ITOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbl W JOCTHUKCHUS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TOMYyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJIeMe. Mukpoouosornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUUYECKHUX
texHosorui. [Ipou3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas mnxeHepus. MeToapl KyJbTypbl KJIETOK W TKaHEW PAaCTCHUM U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuorene3. lcnoiab30BaHHE TarlIOWZOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIus
SAUIEKJIETOK U KJIIOHUPOBAHUE XUBOTHBIX. METOJl TpaHCIUIAaHTALUU SJIEpP KIIETOK.



Texnonozuu 0300po6nenus, KyabmueUpo8aHus U MUKPOKIOHATbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOoCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas nudposas meaununa. [11[P-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneidr OPBU, ycTaHOBiIEHHE MOJEKYJSPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHxkenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHUS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaX¥XJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KyJbTYpHOMY HACJIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PeaIu3ali OCHOBHBIX HAIpPaBJICHUN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
Y MPABOMNOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIENOBATENBCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaKJaHCKOW UIEHTUYHOCTU, TATPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEIUIO0 U MaMSATHUKAM MPUPO/IBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTENSM, CO3/ITaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHHUIA;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOTy YU

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KarOIIEU CPELBIL;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B MPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTMBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHAMAEMBIX NEUCTBUHI U IPEJOTBPALLATD UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHYECKOMN ESITENBHOCTH SKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEW M PEMIEHHH MpoOIemM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIaTh pPEeCypCHbie  MPOOJEeMbl  pPa3BUTHUS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHM OWOJOTHYECKUX 3HAHUN B IIENIIX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHHUS MHUPOBO33PEHUST OOyYaAIOMIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHLMUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAbHbBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIMOHATBHONW IPAaMOTHOCTH M COIIMATIBHOM
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THU Ha YPOBHE CPEAHEr0 00IIEro 00pa3oBaHUs
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIIbHbBIE YUeOHbBIC JCHCTBUS, COBMECTHAS JESTEIHHOCTD.

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETro
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(HUKAIIUKA, 0OO0OIICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTpENCNATh IETU IeATECILHOCTH, 3a7aBas TapaMeTpbl W KPUTCPHH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJIICHHIMA
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEUYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBA3€H M OTHOLIEHUWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkxKe
IPOTUBOPEYHMI PA3HOTO poOja, BBISBICHHBIX B PA3JIMYHBIX HH(OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOTHATH paOOTY B YCIOBHUSIX PEAIbHOTO, BUPTYaIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIQJICTh HaBBIKAMU YY€OHO-HCCIICIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH 10 TOJYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OpPMYJIUPOBaTh COOCTBEHHBIE 3a7aydl B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH IIE€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEJCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCcTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjlaratb OPUTHMHAIBHBIE TOJIXOJbI M PElICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
MocoOusl, HAYYHO-TIOMYJISIPHOW JIUTEpAaType, OWOJOTUYECKHX CIIOBapsSX |
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OLICHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
orbope Omosornyeckoil nHpopManry, HEOOXOAUMOM ISl BBITOJHEHHS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKHE 3HAaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJlayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMI JPYTUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS W B3aUMOJEWUCTBUS, NMOHUMATD
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUI C Y4YETOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pPE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETUYECKOE IMIOBEAEHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHns B )KU3HCHHBIX U YYEOHBIX CUTYAIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pPe3yJbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds M IPYIrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMH JPYTrOro YeJIoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€CIeUYeHUE
npopunapHoro  oOyueHuss  oOydaronuxcsi  Ouomorur. OHM  BKIIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusax. l[IpeameTHble pe3ynabTaThl MPEACTABICHBI IO
rojam U3y4yeHus.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralomre OMOJIOTUYECKHE TEPMUHBI W TOHSATUS (JKU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. V. BaBuiosa), mpuHIMUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, W3MEpPEHHUE,
HaOIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pPACTE€HMI, JKMUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3ZHEAEITEIbHOCTH,



MPOTEKAIOIINX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKAa, OMOJOTHYECKHX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHS,  HWHJIMBUIYAJIbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUMAMH, MEXITY
OpraHaMM U CHCTEMaMHU OpPraHOB y pACTEHMi, *XUBOTHBIX U YEJIOBEKAa M HUX
GYHKIUSAMHU, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BbISABIATH OTIMUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4l, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OpAaTOpHBIE M TpaKTUYECKHe paboThl, cOOI0IATh
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B y4EOHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUU U MEIUIMHBI (KJIOHHPOBAHUE, NCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
JESATEIbHOCTH B 00JIaCTH OMOJIOTMM, MEAMLMHBI, OMOTEXHOJOIUHU, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBINIICHHOCTH, YIAyOIsTh MO3HABATENIbHBIHI
MHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUU 3SKOJIOTHUYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BIJIAJIETh CUCTEMOW OHMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX u HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
AKOJIOTUUECKON THUpaMUbl IHEPTuM), rumnotres3bl (runoreza «mupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIMSHUS  JBUXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHH  TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIMUH,
JIBIDKYIIMMHA CHJIAMH aHTPOIIOreHe3a, KOMIIOHCHTAMHU Pa3UYHBIX SKOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOUTAHUS, CAMHCTBA



YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOPMYIUPYs IeTb HUCCICIOBAHMS, AHAIW3UPOBATH IOTYUCHHBIC
pe3ybTaThl U JENaTh BHIBOIBI,

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHanbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYWOIIEH  mpodeccu U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanun KouaundecTtBo yacoB DJIeKTPOHHbIE
" e pa3IesioB H (uudpoBbIe)
n/ Becer Konrpoasn  IIpakTHuec
TeM oOpa3oBaTeJibHbIE
n 0 ble padoThI KHe padoThl
NPOrpaMMbl pecypcesl
. bubmoreka [JOK
1 MOTOTIBL Rare 1 https://m.edso0.ru/863d
HayKa
d8ba
Kugsie bu6moreka [JOK
2 CHUCTEMBI U HX 2 https://m.edsoo.ru/863d
U3ydeHne d8ba
. bubmmoteka IJOK
3 HOIOTHA 2 0.5 https://m.eds00.ru/863d
KJIETKH
d8ba
Xumudeckas bu6aunoreka [JOK
4 OpraHu3aIus 10 1 https://m.edsoo.ru/863d
KJIETKH d8ba
Crtpoenue u bu6anoreka [JOK
5 GyHKIMH 8 2 https://m.edso0.ru/863d
KJIETKH d8ha
Obmen
BEIECTB U bu6moreka [JOK
6 TIpeBpaIieHne 9 1 https://m.edsoo.ru/863d
SHEPIruu B d8ba
KJIETKE
Hacnencreenna Bu6mmoreka [JOK
7 Auugopvanis 9 0.5 https://m.edsoo.ru/863d
U peanu3arus
€€ B KIIETKE d8ba
- 5 bu6moreka [JOK
8 VISHCHHBIH 6 1 https://m.eds00.ru/863d
[UKJT KJIETKA
d8ba
Ctpoenue u bu6mmoreka [JOK
9 byHKIUH 17 1.5 https://m.edso0.ru/863d
OpraHu3MoOB d8ha




PasmHoOXeHHe bubnorexa [IOK
10 U pa3BUTHE 8 15 https://m.edsoo.ru/863d
OpraHu3MoB d8bha
I'eneTuka —
HayKka o bubmorexa [IOK
11 Z:EIHI:HCTBGHHO 2 0.5 https://m.edso0.ru/863d
N3MCHUYHNBOCTHU d8ba
OpraHu3mMoB
3aKOHOMEPHOC bu6mmoreka [JOK
12 " 10 1 https://m.edsoo.ru/863d
HAaCJICACTBECHHO
ot d8ba
3aKOHOMEPHOC bubnunoreka [TOK
13 ™ 6 1 https://m.edso0.ru/863d
U3MEHYUBOCTH d8ha
bu6mnoreka [JOK
14~ lememnia 3 05 https://m.eds00.ru/863d
YCJIIOBCKA
d8ba
bu6mmoreka [JOK
5 Conerum 4 1 https://m.edso0.ru/863d
OpraHu3MOB
d8ba
buorexnonoru Bu6mmorexa [JOK
16 4 https://m.eds00.ru/863d
CHUHTCTHNYCCKAasA
Oouosorus d8ba
17 PesepsHoOE 1
BpeMA
OBIIEE
KOJIMYECTBO
YACOB IIO 102 13

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N KosmuecTBo yacoB Jara DJIeKTPOHHbIE
KonTpoa IMpakTuye uudposbie
n/ Tema ypoka Bce usyue
I ‘o bHBIE CKHe st oOpa3oBaTeJibHbIE
padoThI padoTbI pecypcbl
buonorusa xak
KOMILITEKCHaA Bu6morexa IJOK
1 HyRadRaK 1 https://m.edso0.ru/8
4acTh
COBPEMEHHOTO 63dd8ba
oOmrecTBa
Kussie bubmoreka [JOK
2 CHCTEMBI M UX 1 https://m.edsoo.ru/8
CBOMCTBA 63dd8ba
YpoBHeBast bubmmoteka IJOK
3 OpraHu3aIus 1 https://m.edsoo.ru/8
JKHBBIX CHCTEM 63dd8ba
Hcropus
OTKPBITHA 1 bubmoreka [JOK
e 1 https://m.edso0.ru/8
KJICTKH.
Kiterounas 63dd8ba
Teopus
Metonrnl
MOJIEKYJISIPHOM
Y KJIETOYHOU
O6uonoruu.
IIpakTnueckas
pabora
«3yyenune
5 METOI0B 1 0.5
KJIETOYHOU
Oouosioruun
(xpomaTorpadu
i,
anekTpodopes,
mudhepeHmman

BHOC




HEHTPUPYTHPOB
anue, [1LP)»

6 XUMHUYECKUI

COCTaB KJIETKU

MunepayibHbIe

BEIICCTBA bubmunorexa [JOK
7 KJICTKH, UX https://m.edsoo.ru/8

Ounonoruyeckas 63dd8ba

pOJIb

Opranuueckue

BEIIIECTBA

KJICTKH —

OenKu.

JlaGopatopHast bu6mnoreka IJOK
8 pabota 0.5 https://m.edsoo.ru/8

«OOHapyxeHue 63dd8bha

0enKoB ¢

TIOMOIIIBIO

Ka4eCTBEHHBIX

peakuuin

CroficTaa, bu6mmnorexa [JOK
g  lomaccupuianis https://m.edso0.ru/8

U QyHKITIT

SeIIKOR 63dd8ba

Oprammieckue bu6mmnorexa [JOK
10~ Cemecrsa https://m.edso0.ru/8

KIICTKU —

yrrcsots 63dd8ba

Opranmaeckne bubmmoreka [JOK
1 oemeorsa https://m.edsoo.ru/8

KJICTKH —

R 63dd8ba

Hyxnennossle

kuciotsl. [JHK

u PHK.

JlaboparopHas bubmmoreka [JOK
1p ~ Paboma 0.5 https://m.edso0.ru/8

«HccnenoBanne

HYKJIEMHOBBIX 63dd8ba

KHCIIOT,

BBIACJICHHBIX U3
KJIE€TOK




Ppa3InYHbIX

OpPTaHH3MOBY

Crpoenue u

bykn ATO. bubmoteka [{OK
13 Jlpyrue https://m.edsoo.ru/8

HYKJICO3HATPH( 63dd8ba

ocharel (HTD)

CexBEeHUPOBAHU

e JTIHK. Metospt bubnmoreka LIOK
14 reHoMuKH, https://m.edsoo.ru/8

TPaHCKPUIITOMU 63dd8ba

KH, TPOTCOMHUKH

MeTosI bubmuoteka [JOK
15  cTpykTypHO# https://m.edsoo.ru/8

6uosorun 63dd8ba

Turbl KIETOK.
16 [Tpokapuorruec

Kas KJIeTKa

Crpoenue

YKapUOTHYECK

OH KJIETKHU.

TpakThueckas bu6aunoreka [JOK
17 paGora 0.5 https://m.edsoo.ru/8

«3yuenune 63dd8ba

CBONCTB

KJIETOYHOU

MeMOpaHbD»

[ToBEepXHOCTHBI bubnunoreka [TOK
18 i anmapar https://m.edsoo.ru/8

KIeTKH 63dd8ba

OnHomeMOpaHH

BI€ OPTaHOU/IBI

KJICTKH.

HpaxTirieckas bubmmorexa [JOK
19 ~ Padoma 0.5 https://m.edso0.ru/8

«3yuenne

J— 63dd8ba

OUTOIIIIa3MBbI B
PaCTUTCIIBHBIX
KIJIICTKax»




20

[TonyaBTOHOMH
bI€ OPTaHOU/IbI
KJIETKH:
MUTOXOH/JIPHH,
IJIaCTHU/IBIL.
JlaGopaTopHas
pabora
«HccnenoBanue
IJ1a3MOJIN3a U
JIeIIa3MOoiIn3a B
pacTUTEIbHBIX
KJIETKaxX»

0.5

21

HememOpanHbie
OpraHOU/IbI
KJICTKH

bubmmoteka IJOK
https://m.edsoo.ru/8
63dd8ba

22

23

Crpoenue u
byHKIMH siapa
CpaBHUTENIbHAS
XapaKTePUCTHKA
KJIETOK
JyKapHoT.
JlaboparopHas
paborta
«3yuenune
CTPOCHUS
KJIETOK
pa3IUYHBIX
OpraHU3MOB»

0.5

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

24

AccuMuianus u
JIACCUMUJISLIS
— JIB€ CTOPOHBI
MeTa0oau3Ma.
Tunel oOMeHa
BEIIIECTB.
JlaboparopHas
pabota
«3yuenne
KaTAJINTHYECKO
M aKTUBHOCTH
¢depmeHTOB (Ha
npuMepe

bubnmoteka LIOK
https://m.edsoo.ru/8
63dd8ba




25

aMuUJIa3bl WK
KaTasasbl)»

depMeHTaTUBH
b1 XapakTep
peakuui
KJIETOYHOTO
MeTaboIM3Ma.
JlaGopaTopHas
pabora
«3yuenue
(dhepMeHTaTUBHO
ro
paciierieHus
HEepOKCHIa
BOJIOpOJIa B
PACTUTEIBHBIX U
YKUBOTHBIX
KIIETKaxX»

0.5

26

benku-
aKTHUBATOPHI U
Oenku-
UHTUOUTOPBI

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

27

ABTOTpO(DHBIH
TUI OOMEeHa
BEIIIECTB

bubmoteka [JOK
https://m.edsoo.ru/8
63dd8ba

28

29

30

dorocunTes

XeMOCHHTE3.
JlaGopatopHas
pabora
«CpaBHeHMe
IIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE32)

AnHaspoOHbIe
OpTaHU3MBI.
Buanr
OpOXKEeHUS.
JlaGopaTopHas
pabora
«CpaBHeHue
IIPOLIECCOB

0.5

bubnmoteka LIOK
https://m.edsoo.ru/8
63dd8ba

bu6mmoreka [JOK
https://m.edsoo.ru/8
63dd8ba




31

OpoKeHus 1
JIBIXaHU D)

AspoOHbIe
OpTaHU3MBI.
OTalbl
HEPreTHYECKOT
0 oOmeHa

32

DOHeprus
MEMOpPaHHOTO
rpajiueHTa
MIPOTOHOB.
Cunre3 ATO:
pabora
MPOTOHHOM
AT®-cunTa3sl

bubmoreka [JOK
https://m.edsoo.ru/8
63dd8ba

33

Peaxnun
MaTpUYHOTO
CUHTE3a

bubmmoteka IJOK
https://m.edsoo.ru/8
63dd8ba

34

Tpanckpunuus
— MaTpUYHbIN
cunte3 PHK

bubmmoteka IJOK
https://m.edsoo.ru/8
63dd8ba

35

36

37

38

Tpancnsauus u
€€ JTanbl

KoaupoBanue
aMHHOKHCIIOT.
Posb pubocom B
OuocuHTE3e
Oerka

Opranuzanus
TFe€HOMa y
IIPOKAPUOT U
3YKapuoT
MonexynspHsle
MEXAHU3MBI
JKCIIPECCUU
TEHOB y
JyKapuoT

bubmoteka IJOK
https://m.edsoo.ru/8
63dd8ba

39

Bupycsr —
BHEKJIETOUHBIE
(bopMBI )KU3HU U
o0nuraTHbIe

0.5

bubnmmoreka LIOK
https://m.edsoo.ru/8
63dd8ba




napasuThl.
[IpakTnueckas
pabora
«Co3nmanue
MoJeNn
BHUpYCa»

40

BupycHsie
3a0oeBaHus
YelloBeKa,
JKUBOTHBIX,
pacTeHuit

41

Hanorexnosnorn
U B OMOJIOTMU U
MEIULIUHE

bubmmoreka IJOK
https://m.edsoo.ru/8
63dd8ba

42

43

44

JKu3zHeHHBIN
UK KJIETKU

MarpuuHslii
cunte3 JIHK

XPpOMOCOMBI.
JlaGopatopHas
pabota
«3yuenune
XpOMOCOM Ha
TOTOBBIX
MHUKpOIpernapar
ax»

0.5

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

bubmoteka [JOK
https://m.edsoo.ru/8
63dd8ba

45

JleneHue KiIeTKu
— MHTO3

bubnmoteka LIOK
https://m.edsoo.ru/8
63dd8ba

46

Tunel KIETOK.
Kaprokunes n
[IUTOKUHE3.
JlaboparopHas
pabota
«Habnronenue
MHUTO32 B
KJIETKaxX
KOHYHMKa
KOpEIKa JyKa

0.5

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba




(Ha TOTOBBIX
MHUKpOIpenapar
ax)»

47

48

49

50

Perynsauus
JKU3HEHHOT'O
LHKJIA KIIETOK

Opranusm Kak
€MHOE 11eJI0e

Tkanu
pacTeHuil.
JlaGopaTopHas
pabora
«3yuenue
TKaHeu
pacTeHuin»

Txkanu
JKUBOTHBIX U
YeNoBeKa.
JlaboparopHas
paborta
«3yuenune
TKaHeu
YKUBOTHBIX)

0.5

0.5

bubmmoteka IJOK
https://m.edsoo.ru/8
63dd8ba

bubmmoteka IJOK
https://m.edsoo.ru/8
63dd8ba

51

52

Opransl.
Cucremsl
OpraHoB.
JlaboparopHas
pabora
«3y4yenune
OpraHoB
I[BETKOBOT'O
pacTeHus»

Omnopa Tena
OpraHu3MOB

0.5

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

53

JBr>xenue
OpraHu3MOB

54

ITutanue
OpraHU3MOB




55

ITuranue
MMO3BOHOYHBIX
JKUBOTHBIX.
[TumeBapuTens
Has cucTeMa
JenoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/8
63dd8ba

56

[pixanue
OpraHU3MOB

57

[pixanue
MMO3BOHOYHBIX
JKUBOTHBIX U
YeJ0BeKa

58

59

60

61

Tpancnopr
BEUIECTB Y
OpPraHU3MOB

KpoBenocnas
cuctema
MMO3BOHOYHBIX
JKUBOTHBIX U
YyeJioBeKa

Brinenenue y
OpraHu3MoOB
3amura y
OpraHu3MOB

bu6mnoreka IJOK
https://m.edsoo.ru/8
63dd8ba

bubmmoteka IJOK
https://m.edsoo.ru/8
63dd8ba

62

63

64

65

Nmmynnas
cucrTema
YeJI0BeKa

PaznpaxumocTtb
U peryssinus y
OpraHU3MOB

I'ymopanbnas
peryisuus u
SHIOKPUHHAs
cucTema
JKUBOTHBIX U
YeJI0BEKa

Dopmbl
pPa3MHOKEHUs
OpraHu3MoB

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

bu6mmoreka IJOK
https://m.edsoo.ru/8
63dd8ba




66

67

68

69

70

71

ITosoBoe
Pa3MHOKEHHUE

Metio3

["ameTorenes.
OO6pa3zoBanue u
pa3BUTHE
MOJIOBBIX
KJICTOK.
JlaboparopHas
paborta
«3yuenue
CTPOEHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOIpenapar
ax»
NunuBuyansH
0€ pa3BUTHUE
OpTraHU3MOB —
OHTOTEHE3

3akiagka
OpraHoB U
TKaHeH u3
3apOIBIIIEBBIX
JINCTKOB

Poct n
pa3BUTHE
KUBOTHBIX.
JlaboparopHas
pabota
«BrisiBIeHNE
MIPU3HAKOB
CXOZCTBa
3apoJbIIIeh
MO3BOHOYHBIX
KUBOTHBIX)»

0.5

0.5

bubmoreka [JOK
https://m.edsoo.ru/8
63dd8ba

bubmoteka [JOK
https://m.edsoo.ru/8
63dd8ba




72

73

74

75

PazmHoxenue u
pa3BUTHE
pacTeHHuil.
JlaGopaTopHas
pabora
«Ctpoenune
OpraHoB
Pa3MHOKEHUS
BBICIIIUX
pacTeHuin»

Uctopus
CTAHOBJICHUS U
pa3BHUTHSA
TEHETHKH KaK
HAyKH
OcHOBHBIE
MIOHSATHS U
CHMBOJIBI
TEHETHKH.
JlaboparopHas
paborta
«/Ipo3oduna
KaK 00BbEKT
FeHETHYECKHUX
HCCIIeI0BaHUI»

3aKOHOMEPHOCT
U HaCJeOBaHUs
IPU3HAKOB.
Mounorubpuano
€ CKpellIUBaHue.
[TpakTnueckas
pabora
"N3yueHne
pe3yIbTaToB
MOHOTUOPUIHOT
0 CKpeLUBaHUs
y Ipo30¢uiisr"

0.5

0.5

0.5

bu6moreka IJOK
https://m.edsoo.ru/8
63dd8ba

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

bu6morexa IJOK
https://m.edsoo.ru/8
63dd8ba

76

[{uTosmornyeckun
€ OCHOBBI

MOHOTHUOPUIHOT
0 CKpeLIBaHUs

bu6mmoreka [JOK
https://m.edsoo.ru/8
63dd8ba




7

AHaM3upyoIe
€ CKpelIMBaHue.
Henonnoe

JIOMUHUPOBaHUE

bubnmmoreka LIOK
https://m.edsoo.ru/8
63dd8ba

78

79

80

Jurubpunnoe
CKpEIBaHHE.
IIpakTnueckas
pabora
«3yuenue
pe3yJIbTaToB
JUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(HITBD»

[Mutonoruyecku
€ OCHOBBI
JUTHOPUTHOTO
CKpEeIIMBaHUS

CrermuieHHoe
HACJIEIOBAHUE
MPU3HAKOB

0.5

bubmoreka [JOK
https://m.edsoo.ru/8
63dd8ba

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

81

XpomMOCcOMHas
Teopus
HaCJIEICTBEHHOC
TH

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

82

83

84

85

I'eneTuka nona

I'enoru kak
eJI0CTHAas
cucreMa

I'eneTnueckuit
KOHTPOJIb
pa3BUTHSA
pacTeHul,
JKUBOTHBIX U
JeloBeKa

N3MeHUYHBOCTH
MIPU3HAKOB.
Buanr
M3MEHYHNBOCTH

bu6morexa IJOK
https://m.edsoo.ru/8
63dd8ba

bu6morexa IJOK
https://m.edsoo.ru/8
63dd8ba

86

Monuduxarmon
Has
M3MEHYUBOCTH




87

88

89

Bapuaunonsslit
psn u
BapuallMOHHAs
KpHBas.
JlaGopaTopHas
pabora
«ccnenosanue
3aKOHOMEPHOCT
ei
MOIU(PHUKAITMOH
HOM
W3MECHYHUBOCTH.
[TocTpoenue
BapUAIMOHHOIO
psana u
BApUALIMOHHOMN
KPHBOW»
I'eHoTHnIMUECKa
s
W3MEHYUBOCTb.
KomMmOunarusHas
W3MEHYUBOCTD

MyTrannonHas
WU3MEHUYUBOCTb.
IIpaxTrueckas
paborta
«Myrtanuu y
npo3oduisl (Ha
TOTOBBIX
MUKpOIpenapar
ax)»

0.5

0.5

bubmmoreka IJOK
https://m.edsoo.ru/8
63dd8ba

bu6mnoreka [JOK
https://m.edsoo.ru/8
63dd8ba

90

3aKOHOMEPHOCT
u
MYTaIHOHHOTO
mporiecca.
ONUreHeTHKa 1
SIIUTEHOMUKA

bu6mmoreka IJOK
https://m.edsoo.ru/8
63dd8ba

91

I'enernka
YyeJioBeKa.
[IpakTueckas
pabota
«CocTaBicHHE U

0.5




92

93

aHanu3
POIOCIOBHOMN»

MeTtonanl
MEIUIIMHCKOU
T€HETUKHU

3HaueHMe
MEIULIMHCKON
T€HETHUKHU B
Mpe0TBPALIEHU
1 U JEYECHUH
Te€HETHYECKUX
3a00J1eBaHUI
YyeJI0BeKa

bu6mmoreka IJOK
https://m.edsoo.ru/8
63dd8ba

94

95

OcHoBHbIE
HOHSTUSA
CEJIEKIIUH.
JlaboparopHas
pabora
«3yuenue
COpTOB
KYJIbTYpPHBIX
pacteHuii u
nopon
JIOMAIITHUX
KUBOTHBIX»

Metonasbl
CEJIEKIHOHHOMN
paboTHL.
JlaboparopHas
pabota
«3y4yenune
METO/I0B
CEJIEKIINHN
pacTeHumn»

0.5

0.5

bu6mmoreka IJOK
https://m.edsoo.ru/8
63dd8ba

96

Joctmxenus
CeJeKIUU
pacTeHuil u
JKUBOTHBIX.
IIpakTnueckas
pabora
«ITpuBHuBKa
pacTeHui»

bubnmoteka LIOK
https://m.edsoo.ru/8
63dd8ba




97

Coxpanenue,
U3y4eHHe u
UCIIOJIb30BAHUE
TeHETHYECKUX
pecypcoB

98

99

10

10

buorexnonorus
KaK HayKa u
oTpacib
IIPOU3BOJICTBA.
[IpakTnueckas
pabora
«3yuenue
00BEKTOB
OMOTEXHOJIOTUHU
»

OCHOBHBIE
HaIpaBJICHUsA
CUHTETUYECKOM
OHOJIOTHH

XpoMOCOMHas 1
T'€HHaA
WUHKEHEpUs

Mennunckue
OHOTEXHOIOT MU

0.5

bu6moreka IJOK
https://m.edsoo.ru/8
63dd8ba

bu6mmoreka [JOK
https://m.edsoo.ru/8
63dd8ba

10

Pe3epBHbIit
YPOK.
IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HAHUU

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102

135




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckmii A.A., PyonioB A.M. u apyrue;
nof penakiueit [Taceunuka B.B., AkninonepHoe oomectBo «M3maTenscTBo
«ITpocsenienue»

* buosorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue; non pegakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo
«3narensctBO «lIpocBemienne»
buosnorus. buonornueckue cuctemsl u npoueccsl, 10 kinace/ Tepemon A.B.,
[Terpocosa P.A., O611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«MOIL] MHEMO3M1HA»

TepemoB A.B., IlerpocoBa P.A. buonorusi. buonorudeckue cCucTeMbl U

nporuecchl. 10-11 kmacc. M.- Muemo3una 2022

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA
* MULTIMEDIA — noanepxka kypca «O01ast Onoiorusy»;
* JJaboparopust KIIETKA; Mertonnueckue matepuainbl: COOPHUK HOPMATHUBHBIX

nokymeHToB. buonorus /Coct. 2.J1. lnenpos, A. T,

Apkaawes. — M.: llpoda, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/863dd8ba
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