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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TMOJIOKEHUH (enepalibHOi pabodeil mporpaMMbl BOCIIUTAHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EctecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YpOBHE, SBISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB JOJDKEH ObITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTHEN, CTOPTOM HJIM BOCHHBIM JI€JIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyO0iaéHHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3feraM M TeMmaM, paclpelelieHne I0 KiaccaM,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaM30BaH NPUHIMIT TPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUI O 370pOBOM o00pasze >KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEAMETHBIM pe3ysbTaTaM OOy4YeHHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-TMIO3HABATEIBHOU  JIESITEIIbHOCTH
OoOy4Jaronmxcst MO0 OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero ol1iero oopa3oBaHms.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro o0mero oOpa3oBaHU
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJTIOLUOHHOIO YYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COACpKaHUS COCTABISAET CHCTEMa
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJNy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHE 3HAaHUA O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJIOTMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpeametry "buomnorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMH, SMOpPUOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHaromuu, (Qusnonorun yenoBeka. B 11 kimacce wH3ydarOTCs SBOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3BaH = 00€CIEUUTh  OCBOCHUE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBuUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OISy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTUS U TOJAJEpKaHUS HHTEepeca OOydaromMxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COAEPKaHUM MPOTPAMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriyOnEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHMU MHTEpECA K ONpPeNenEHHON o0aacTu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay01€HHOM YPOBHE 00€CTIEUMBAETCS PELICHUEM CIETYIOUINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTAX OHOJOTUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jyrabopatopur W B mOpupose (HaOmroJeHue, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM M  COLHUAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karollel NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
nporIIakTUKU UH(GEKIIMOHHBIX 3a00JIeBaHMI, TIpaBUIa MOBEJACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00yYaIOIUXCS MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMHu, METOAO0JOTruei
OHOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, peleHUs] OMOJIOTUYECKUX 3a/1a4, MOACINPOBAHUSA OMOJOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTAHNE y 00YYAIONMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep NOporIakTUKH — 3a00JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BBIOOpa  OOyYarOIIUMHCS
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTMU Ha yriyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ y4ETOM CHenM(PHUKU €ro COoAEpNKaHWs M HampaBIEHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHHWE JA0OpPATOPHBIX M TpakTUdeckux pabot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENCNSeTCS Y4YUTeIIeM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPKAHUE OBYUYEHUA
10 KJIACC

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
Owonornu.  buonormdyeckue HAyKM W HM3yYaeMble HMH  MPOOJIEMBL.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIULNHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
V. TI'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. 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
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh M IEJOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISIIUOHHO-BUIOBOM, YKOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoil Hayku. HaOmronmenwue,
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 AaHHbIX. OIEHKAa JOCTOBEPHOCTH IMMOJyYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdM KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOJI0/ICHU, U3MEpPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosbp30BaHWE pPa3IMYHBIX METONOB MpPH
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. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvras muxpockonus. 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,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHne METONOB KIETOYHON OHUOIOTHUU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKA. buonornueckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, TUCaxXapu/ibl, OJIMrocaxapyuabl U MOJIUCAXaPU/IbIL.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnmpans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JleMmoHCcTpauumn

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

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

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi pabora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopuass  pabora  «MccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

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 aBTOTPOPHONW MPOKAPHOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysus, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta Harpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. LluTtockener. [IBrmxeHne nuroriazMel. OpraHouabl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TIpaHyJIpHOTO PETUKYIyMA.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmupoexka benxkos 6 annapame [ onvoocu. TpaHcopt
BEIIECTB B KJIETKE. Bakyonu pacturesbHbIX KiIeToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMM MHUTOXOHIpUW | TuiacTui. llepBudnsble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. PuGocomsl. IIpomesxcymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBIL. /Jlunamuka s0epHol o060a0uku 6 mumose. Aoepmbiil
Mpancnopm.

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

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

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

JlabopaTtopuass pabdora «/3yueHue CTPOEHHSI KIETOK Pa3IMUYHbBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «MccrnenoBaHue Ia3Moin3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «lM3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

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. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaIu3aToOpoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi Gaszbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponyktuBHOCTh oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIINE OaKTepuH, >Kene300aKTepuu, cepoOaKTepuu, BOJOPOAHBIC
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 SHEPreTUYECKOr0 oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®: paboma npomonnou ATD-cunmasel. llpeuMyniecTBa a’poOOHOTO MyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, 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, 000pYyIOBaHHE JI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass paGora «/3yueHue  KaTadTUTUYECKOM  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (epMEHTATUBHOIO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunrtesa. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 saykapuomuueckoui xnemke. 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. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexyiapuvie mexanusmvl 3KCHpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychbie 3a00seBanus yenoBeka, kuBOTHBIX, pactenuid. CIIM, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvre pynkyuu 6erkos. Cnocobwvt 0ocmasKu 1eKkapcma.



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 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — pemmkanwpa. IIpuanuner permmkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsel. CTtpoerue xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl muto3a. KaproknHe3 U 1UTOKMHE3. bronorndeckoe 3HadyeHuUe
MHTO3a.

Perynmauuss mutorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMmoHCTpauumn

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIIIKa JTyKay.

JlaGoparopuass  pabdora  «l3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopnasi pa6ora «HaGnronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHHUS U JKU3HENCATEIHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak exuHoe uesuoe. ['omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JOBEKA. THWIBI KUBOTHBIX TKAaHEW: DIUTEIMAJIbHALA,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa W
MHUHEPAJIBHBIX BEIIECTB pacTeHUusAMU. lIutaHune KUMBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

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

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOLHUOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CokparturesbHble Bakyoau. Opransl BblaeneHUs. PuibTparnus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBAaHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammra opranm3Ma OT OomneszHei. IMMyHHasi cuctema denoBeka. KieTodHbrii u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocriammurenbHble OTBETBHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OJTHOKJICTOYHBIX OpraHnu3mMoB. Takcucel. Pazgpaxumocts u  perynsiuus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryjsinus y KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiius M 3HJOKPUHHAS CHUCTEMa XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
BoJopocimy», «baktepum», «lIpocrelimme», «Opranbl LBETKOBBIX PAaCTEHUI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CtpoeHue NHUCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJET 4YeNOBEKA,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIIPBDY,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epssi», «HepBhas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKonUTamuxy», « HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENapaThl OTHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HBIX OTACJIOB, BIAXKHBIE TMpenapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OelIKOB Mo IeicTBHEM (EepMEHTOB, 000PYAOBaHHE IS
JIEMOHCTPAILIMH OIBITOB MO U3MEPEHUIO KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «/I3yueHne TKaHEel paCTCHHI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISIIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lomoBble KileTkW, wid rameTsl. Meno3. Craaun
Mmeno3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. bruosmornyeckuii CMpICi
M€Ho3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OTUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3akyanka TUlaHA CTPOCHHUS JKMBOTHOTO KaK  Pe3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. bHOJIOrMYeckoe 3HA4Y€HHE NPSIMOTO M HEMPSIMOTO



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXXEHUE OJBIJICHBD),
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkun», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenaparhl SUIEKICTOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «/M3ydeHue CTpPOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BpIsIBIEHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass paGora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICHINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE =~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT TEHETHUECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

Ananmsupytomee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBAHMS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HacleJOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CuemnienHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CueniieHHoe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIl U rereporameTHei Ioj. ['eHernuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHotur kak uenocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
resa. MHOXECTBEHHbIM ajulenu3M. B3auMoaenCcTBHE HEaUIENbHBIX I'€HOB.
Kommnementapuocts. Dnuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHueckue acmeKkThl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaensn», « Tpetuit 3akoH
Menpnens», «AHanusupyrollee CKpelmuBaHuey, «HemoaHoe ToMUHUpOBaHHUEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «M3ydyeHue pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psn u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIMmOHHON
W3MEHYMBOCTH.

I'enotunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHAYUMPOBAHHBICE MyTalMd. SaepHble U
nuToIa3mMaTuyeckue Myrtanuu. CoMaTUYecKue M MojoBble MyTauuu. [IpuunHb
BO3HUKHOBEHHsS MyTanuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuuber u  cxembl: «Bumbl  u3MeHunBocTH», «MoaudukaroHHas
W3MCHYHUBOCTHY, «KomOnHaTnBHas U3MEHYHUBOCTEY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



ObopynoBaHue: *KUBbIE U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas paGora «Myrtauum y Apo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMMa HMCCIEAOBaHUS T€HOMa
yejaoBeKa.  MeToapl  UM3ydeHMsT T€HETUKHA  4YEJOBEKa: I'€HEAIOTMYECKHUM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C IIOMOILBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00yeBaHU 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTopbl MOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bu3MYecCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpy Karouieil cpepl. ['eHeTnueckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanus W CeleKUuus. 3apoXJCHHE CEJNEKUMH W JOMECTHKALWU.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KyJbTYPHBIX pacTeHui. Poip cemekuuy B CO3aHMM COPTOB PACTEHUNA W MOPOJ
#uBOTHBIX. CopT, mnopoaa, ImTaMM. 3aKOH TIOMOJIOTMYECKHUX pAIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbeiTanue
IPOM3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOILIBIO OIICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momotIbio aHanmza JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wiu ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonoyusy.

CoxpaHeHrEe U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi HO8blX HOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi pabora «/3yueHre cOpTOB KyJIbTyPHBIX PACTEHUN U MOPOJL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUSI CENEKIMM PAaCTeHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
tTexHoJsioruid. [Ipon3BoacTBO O€nKa, AMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJlbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpUAM3alUs W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHuEe TramiouoB B CeleKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W Te€HHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBieHHE MOJEKYJSPHBIX MEXaHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «KileTouHas nHxxenepus», «I eHHass HHKEHEPUs».

JlabopaTtopHnas pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1.3apoxkaeHne W pa3sBUTHE IBOJIOUMOHHBIX NpEACTABJICHMI B
omnoJiorun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTnueckor Tteopuu dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepukos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHuUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus KaKk 3JeMEHTapHas €IUHULA 3BOJOLUU. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo(oH/a TOMYyJSLMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHbie (aKTOpbl (ABUXKYIIME CHJIbI) HBOJIOUMHA. MyTalmoHHBIN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTend. JIggexm oOymuinounoco zopaviwika. CHUdCeHUe 2eHemuieckKo2o
paznooobpazus: npudunsl u cieocmsus. llposenenue s¢pgpexkma Opeiigha 2eros 6
oonvuwux u  manvlx  nonyrayusx.  Murpauun.  M3omAuMs  HOMyssSuUn:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pa3pbIBAIOIIMMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOIIOIMH.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpasoBanue Kak pe3yabTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (monUIIonIU3anus,
rubpuanzans). JIuTeIbHOCT 3BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOLIUNY, «DKOJIOTMYECKass M30JSAUUs MOMYJISALUA CeBaHCKOW (popenmy,
«l'eorpaduueckass M3OJAIMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpranbuslii Menanu3m», «JKuBble uckonaemsie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npuposie», «Crnocodsl BugooOpazoBaHusy», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydeslna NTUIl U 3Bepe
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnasi padora «BbisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJI.

JlaGopaTtopnasi  pabora  «lIpucmocoGneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEeHHE BHIOB IO MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomoruu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus sBomonuu. CpaBHeHHe GIOpbl U
dbayHbl MaTepuKoB M OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs sBomtonnu. AfanTuBHas paauainusi. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuibl U cxembl: «DUIOTCHETHUECKUN DSl JIOMIAN», « APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kiu3Hu U aCTPOOHOJIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumnoresa A. U.
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octatkd. ['eoxponomoruss u e€ wMeronpl. OTHOCUTENbHass © aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tambl opraHndeckod HBoMONMU. [logBieHHe u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLHMHU KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHe OECO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaiiHO30¥. OOmas xapakTepucThKa KiIuMara |
reojornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Peau, JI. Cnannanuanu, JI. I[Tactep, . . Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HadanpHble 3Tarbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHUS DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOIOPOCINY,
«Mmnorokierounbsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTHUSI KUBOTHOIO
mMupa», «Apomop¢do3bl KHUBOTHBIX», «lIpocreiimme», «KumednonoaocTHeiey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKOU dpey, «Pa3BuTne Ku3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sga0oparopHas padora «MoaenupoBaHUE — OMBITOB
Muiepa—HOpu 1o u3y4eHuto abMOT€HHOIO0 CUHTE3a OPraHUYECKUX COSMHEHHUI B
NEepBUYHON aTMochepey.

JlabopaTtopHass padora «JI3ydueHre M ONHCAHME MCKONAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass pabdora «l3ydyeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEN CTPOECHHS TTO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBEKa € )KUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHUE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeneHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bsSHbI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0oOMME  MPENoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOJIOLHS COBPEMEHHOIO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yenoBeka. MyTanvoHHBINH Tiporiece u moiauMopdusM. [lomysiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. I[loHarue o pace. bousblune pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXalolehd Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIIOBEKa», «Packl UeioBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUIECKUMU U  OHOJICHCKUMH CIOKETAMH TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu Hax0IOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICITh
yepena 4YeloBeKa M 4epena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi pabGora «M3ydyeHne o0COOEHHOCTEHM CTpOEHHUS CKejeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAOPTraHNU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmoAEeHUA. DKCIEPUMEHTHI B 3KOJIOTHU:
NpUpoAHbIE W J1abopaTtopHble. MoJenupoBaHHe B 3KOJIOTMU. MOHHUTOPHUHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U 3KOJIOTHYECKON TPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorun», «Metoasl s3konorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJiornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUTHalbHas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormdeckuii (dakrtop. Ilpucmocobiienuss pacteHuil K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4YHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTeHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJeUcTBUS  (Tommueckue, (Qopudeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amantanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS), «XulHudecTBo», «llapasutuzm», «KoukypeHuus», «CuMOno3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX JKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX W TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA XKUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpenax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTOCOOJIEHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHN W3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISALIM M

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOMYJISIUU: YUCICHHOCTb, IUIOTHOCTb,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JlnHaMuKa MOMyJAIUUA U €€ peryJisaiusa. bHoThueckuil MOTEHIMAI IMOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarre o0 sKoJIOTMYECKON HUIe Buaa. MectooOutanue. MHoroMepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcona. Pa3Mepsl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIM.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa nomyisiqum», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTtopnasi  padora «lIpucnocobneHust ceMsH  pacTeHUH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnn). DyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  mpogyKIws.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemovl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpOTIOTEHHBIE HIKOCUCTEMBI. ATposkocucTteMa. ArporeHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [opoxackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOocUCTeMa

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
TPyl OPTAaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «IKocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTrUM B arporieHo3e», «IIpumepsr ypooskocucTem.

O6opynoBanue: repobapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuueckas padora «/3ydyeHue u onrucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydeHue paszHOOOpa3usi MEJIKHUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHsl «IKCKYpCUs B THIMYHBIN OnoTeoreHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «DKCKYpCHsl B arpod’KocHcTeMy (Ha MOJje WM B TEIIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmeranerapHas o0osiouka 3eMIIM, TNE€ CYIIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npejacrtaBieHuii o ouochepe B Tpynax J. 3rocca.



Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio0abHON 3KOCcUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhA. KilnMaT, pacCTUTENbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsr 3emum», «KpyroBopor asora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IILIMpoKoINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuii gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAgHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenune mnousbl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXpaHa
pPaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasle xkHuru. Ocob6o oxpaHsembie mpupoansie Ttepputopuu (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvlie uccie0o8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe paznoobpasue u 6uopecypchi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



sKOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY», «MOJEIN yIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoit KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
oOy4JarolmMMHCs TPOrpaMM CpefaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPaXXIaHCKON MJAECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHb O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  O0pa3oOBaHUs, Haluyue NpasoCO3HAHUs  SKOJIOTHYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUmMb 1IeIIA U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUWs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXCHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, npupose U
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONbITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKOro BOCIMTAHMS:

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

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXEHUS K CBOEMY HapoOJay, YYBCTBA OTBETCTBEHHOCTHU IMEpE.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIy)KeHHUI0 u 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH 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 OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBHOTO BO3ICMCTBHUS )KMBOM MPUPOJIBI U €€ LIEHHOCTH;



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 370poBOro U Oe3omacHoro oOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

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

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

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

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

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

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

OCO3HAaHHME TJI00aTBHOrO XapakTepa IKOJIOTMYECKUX MpoOjieM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PAaBHOBECHUS B DOKOCHCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
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;

COBEPUICHCTBOBAHUE SI3BIKOBOM WM YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpyXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

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

MOHMMAHHUE CYUIHOCTU METOJOB IMMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHMS yueOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAYUMble JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHHUE, Mpoliecc,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcClieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAeHCTBHS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreyrBaroIme (dbopmupoBaHue (yHKLIHOHATIBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrate wu3ydyeHHUs OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIEro
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKUe 1eHCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATHUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLECTBEHHBIX CBA3€M M OTHOIICHHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2)0a30Bble HCCIEI0BaATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh Pa3jM4YHbICe BHUABI JEATEIBHOCTH IO TOJXYYCHHIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEp:)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE HJEU, TpeyiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndyeckor mHMOpMaIMKM, HEOOXOUMOM Il BBITIOJHEHUSI YUYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMaNbHYIO  GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1)o01menne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHUX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PIUKTHI K BECTH MIEPETOBOPHI,

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX JECUCTBHI C y4&TOM OOIMIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpenenartb pojiid ¢ YYETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS MNpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLUECTBIIATh IO3HABATENIBHYIO JESATEIBbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEATOYTCHUI;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIULNH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMHM  TO3HABATEJIbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYI'UX HA OLINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npobuapHOro  o0yueHHs — oOydaromuxcss — Owosormu. OHHM  BKIIOYAFOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XKW3HEHHBIX cuTyauusx. lIpenmeTHble pe3ynapTaThl MPEICTABICHBI IO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OMOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopust T. [lIBanna, M. lIneitnena, P. BupxoBa, xpomocoMHas Teopus
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACTATH CYHICCTBEHHBIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOreHesa, nocTIMOPUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH W WX (QYHKIHUSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T€HOTUIOM M (PEHOTUIIOM, (PEHOTHIIOM U
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JIa0OpAaTOpHbIE M MpakTUYecKkue paboThl, COOII0IATh
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHHBATh JTHUUYECKHUE AaClEeKThl COBPEMEHHBIX MCCIEAO0BAaHUN B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiell mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(hecCHOHANBFHOTO U BBICIIET0 00pa30BaHUsI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TMO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. J[apBuHa, CHHTETUYECKAsT TEOPUS IBOJIIOIUH), YICHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTUYECKON MHpaMHJIbl DHEpPruu), rumnore3sl (runoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYIIUX CHJI DBOJIONHUH HA TeHOMOH/I TOMYJISAIINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHA CUJIAMH aHTPOMNOreHe3a, KOMIOHEHTAMU PAa3JIMYHBIX 3KOCUCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAT  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSA3U OPTraHU3MOB U Cpe/ibl OOUTaHUs, €IMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIETYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSMHU, JI€JIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMyYIHpPYs Iellb KCCIEIOBAaHUS, aHATU3UPOBATH IOJTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  TOJIYYEHHBbIC  pe3yJIbTaThl HAa  YUYEHHYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccrnoHanbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YIIIYOJIATh ITO3HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH  Tpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB DIeKTPOHHBIE Buaebl nesitesiIbHOCTH
Ne HaumenoBaHue pa3jieioB U Kountpo I (uudpoBbie) 00yYaKOIUXCs C yIEeTOM
aKTHYeCK "
n/n TEM IIporpamMmabl Bcero JIBbHBIC p 6 ¢ 06pa3OBaTem,m,1e paﬁoqen IporpamMmmMabl
e padoThl
padoThI © pado pecypcsl BOCIIUTAHUS
bubnuorexa [JOK becena, nampasneHHas
1 buonorus kak Hayka 1 https://m.edso00.ru/863e65 @ Ha dbopMHupoBaHHE
64 TOTOBHOCTH K
Bu6nuoreka [IOK KOHCTPYKTUBHOIW COBMECTHOM
JKuBble cucTeMbl U UX
2 2 https://m.eds00.ru/863e65 = ACATCIBHOCTH 11pu
U3y4eHUe .
64 BBITMIOJTHEHUH UCCIIEIOBAHUNA U
Bu6morexa IIOK IPOEKTOB, CTpPEMJIEHHE K
3 Buosorus KieTku 2 0.5 https://m.eds00.ru/863e65 = B3aNMOTIOHNMAHUIO u
64 B3aMMOITOMOIIIH;
XuMHUUYECKasi OpraHu3arys bubmorexa LOK becena, Hanpasietas

4 10 1 1 https://m.eds00.ru/863e65 % (opmuposane
KJICTKH 64 OTHOIIIEHUS K OUOJIOTHHU KaK K

- BaKHOM COCTAaBIISAIOMICH
CtpoeHue u GyHKIHH bubmmorexa [OK KyJbTYpPBI, TOPJOCTD 32 BIEI'Ia

5 8 2 https://m.eds00.ru/863e65 > }:p > TOPA A

KIICTKH 64 POCCUHCKHX U  COBETCKUX
— YYEHBIX B Pa3BUTHE MUPOBOI
Obmen pemects 1 Brbmotexa LIOK OMOJIOTMYECKON HAYKH;

6 MIPEeBpAIICHUE YHEPTHUH B 9 1 1 https://m.eds00.ru/863e65 VyeGHbIe 3aaun,
KIJICTKE b4 HaTPaBJIEHHBIE Ha
HacnencreenHas bubnnoreka [JOK (dopMHpOBaHHE TOTOBHOCTHU

7 uHGOPMAITUS U peaTH3alis 9 0.5 https://m.eds00.ru/863e65 @ oneHUBaTh  NOBEACHUE U
e€ B KJIeTKe 64 MTOCTYTIKH c TTO3UTTUU

8 JKu3HEHHBIH UK KIETKH 6 1 1 buGmuoreka [IOK HPaBCTBCHHBIX HOPM W HOPM
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https://m.edso0.ru/863e65
64

Crtpoenue u GyHKIHHA

bubmuoreka [JOK

9 17 15 https://m.eds00.ru/863e65
OpraHU3MOB
64
bu6mmoreka [JOK
PasMHOkeHUE U pa3BuTHE
10 8 15 https://m.eds00.ru/863e65
OpPTaHU3MOB
64
I'eneTtnka — Hayka o bubmmoreka [JOK
11 HACJIEICTBEHHOCTH U 2 0.5 https://m.edso0.ru/863e65
W3MEHYMBOCTH OPTaHU3MOB 64
3aKOHOMEPHOCTHU Bubmiorexa LOK
12 p 10 1 https://m.eds00.ru/863e65
HACJIEICTBEHHOCTH
64
3aKOHOMEPHOCTH bubmorexa [IOK
13 p 6 1 https://m.eds00.ru/863e65
M3MEHYUBOCTH
64
bu6mmoreka [JOK
14 T'eneruka uenoseka 3 0.5 https://m.edso0.ru/863e65
64
bu6mmoreka [JOK
15 CenekIusi OpraHu3MOB 4 1 https://m.edso00.ru/863e65
64
bu6mmorexa [{OK
Buorexnonorusa u
16 4 https://m.eds00.ru/863e65
CUHTETHYECKAs OUOJIOTUSA 64
17 PesepBHOE Bpems 1

DKOJIOTUYECKOH KYJIbTYpHI;

[TpoexTHas pabora,
HaIpaBJICHHAs Ha
(dbopMupoBaHHEe  MTOHUMAHHUS
3HaYMMOCTH HPAaBCTBEHHOTO
acreKTa JeSITEIIbHOCTH
YyeloBeKa B MEAUIMHE U
O1OoJIOrHH;

[IpoektHas pabora,
HaIpaBlIeHHAs Ha
(¢bopMupoBaHre  MOHHUMAHHUS
posu Oouosorun B
(hopMHUPOBAHUH ICTETUICCKOM
KyJbTYpPbI JINYHOCTH;

YueOHbie 3a7a4H,
HaTpaBJICHHBIC Ha
(dhopmupoBanue

OTBETCTBEHHOTO OTHOUICHHUS
K CBOEMY 3J0pPOBBI0 U
YCTAaHOBKA  Ha  3J0pPOBBIU
o0pa3  ku3HU  (310pOBOE

MATaHUE, coOIIroAcHNE
TUTUEHUYECKUX TPaBUI |
HOPM, cOalaHCUPOBaHHBII
PeKHM 3aHATHA W OTIbIXA,
perymsipHas ¢busnueckas
AKTHUBHOCTH);

VYaeOHbie 3a/1a4H,

HampaBJICHHBIC Ha OCO3HAHUC
MOCHEACTBUI U HCTIpUATUC
BPCAHBIX IMPUBBIYCK
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(ynorpeGienue QJIKOTOJIA,
HApKOTUKOB,  KypeHHE) U
UHBIX (GopM  Bpema A
(U3NYIECKOTO U ICUXUIECKOTO

3JI0pPOBbBSI;

YyeOHubIE 3a7a4H,
HaIpaBJICHHBIC Ha
coluroieHme MIPaBUII
0€e30MacHOCTH, B TOM YHCIIE
HABBIKH 0€e30macHoOro
MOBEJICHUS B  IPHUPOIHOM
cpene;

VYueOHblie 3a/1a4H,
HaIpaBJICHHBIC Ha
(dhopmMupoBaHue HaBBIKa
pednekcun, yIpaBlieHUE
COOCTBEHHBIM
SMOI[MOHAIBHBIM
COCTOSIHHEM;

[IpakTnueckue

3alaHuA, HAIPaBJICHHBIC Ha
AKTUBHOC Y1aCTUC B PCIICHUU
MMPAKTUYCCKUX 3aaad (B

paMkax CEMBH,
o0OpazoBarenbHON
OpraHu3al, HACEJIEHHOIO
MyHKTA, Kpasi)
OMOJIOTHYECKOM u
3KOJIOTUYECKOMN

HAITpaBJICHHOCTHU, HHTEPEC K
IMPAKTUYCCKOMY HN3YUCHUTIO




npodeccuii, CBS3aHHBIX C
OHOJIOTHEH;

[lpoekTHBIE  3amaHUs
HarpaBJICHHBIC Ha Ha
NpUMEHCHHE OHOJOTHYCCKUX
3HAHUH NIPU PEIICHUH 33/1a4 B

obactu OKpYKaroIIen
Cpepl;
VYueOHblie 3a/1a4H,

HaIPaBJICHHBIC HA OCO3HAHME
9KOJIOTUYECKUX MpolieM u
IIyTEN UX PEIICHHUS;
TOTOBHOCTb K YYaCTHIO
B MPaKTUYECKOU
JEATEIIBHOCTH YKOJIOTMYECKON
HaIIPaBJIECHHOCTH;
[IpakTnueckue
3a/laHus, HallpaBJICHHbIE Ha
OCO3HaHUE COBPEMEHHOM
CHUCTEMBI HayYHBIX
MPEICTABICHU 00 OCHOBHBIX
OMOJIOTNYECKUX
3aKOHOMEPHOCTSIX,
B3aUMOCBSA35IX 4YeJIOBEKa C
IPUPOJHOM M  COLMAIBHOU

cpenoi;

[IpakTrueckue
3a/IaHMsI, HaIlpaBJICHHBIE Ha
ITIOHUMAaHHE posn

OMoNIOTHYEeCKON  HAayKu B
(hopMupoBaHUU HAy4YHOTO




MHUPOBO33pEHUS;
[IpakTrueckue
3a/1aHMs], HAIPABJICHHBIE Ha
pa3BuUTHE Hay4HOH
110003HATENTFHOCTH, UHTEpECa
K Ouomoruueckoil  Hayke,
HAaBBIKOB HCCJIEJOBATEIbCKON

JIEATEIbHOCTH,

VYueOHblie 3a/1a4H,
HaIpaBJICHHBIC Ha
(dbopMupOBaHHE  aJCKBATHOM
OIICHKH HU3MEHSFOIIAXCS
YCIJIOBHI;

YueOHbie 3a7a4H,
HaIpaBJICHHBIC Ha
(dhopmupoBanue HaBBbIKA
TPUHATHS pelieHusI

(MHAMBUyallbHOE, B TPYIIME)
B H3MEHSIONIUXCS YCIOBUSIX
Ha  OCHOBaHWW  aHalM3a

OMOIOTHYECKOM
UHpOpMaLNY;

VYueOHbIe 3a/1a4H,
HaTpaBJICHHBIC Ha
IJJAHUPOBAHUE JICWCTBUU B
HOBOM CUTYalluu Ha
OCHOBaHUH 3HAHUH
OMOJIOTHYECKUX

3aKOHOMEPHOCTEH.




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13



11 KJIACC

KoaunuyecTBO 4acosB DIEeKTDOHHDBIC Bunnl gesiteJLHOCTH
p
Ne HaumeHoBaHue pa3jiesioB u KonTpo Ilpakrtuyec  (UudpoBbie) o0y4arommxces ¢
n/n T€M NPOrpamMMbl Bcero JIbHBIE KHe o0pa3oBaTte/ibHbIE y4yeToM padouei
padoThI padoThI pecypchl NPOrpamMMbl
BOCIIUTAHUS
3apoxaACHUE U pa3BUTHE bubmuorexa [JOK becena,
3BOJIFOLMOHHBIX NIPEACTABICHUI 4 https://m.eds00.ru/863e99 = HampaBJICHHasA Ha
B OMOJIOTUHU c6 (hopmupoBaHue
Mukpo3BOIOIMS U €€ bubmorexa HOK e ‘
14 1 2 https://m.eds00.ru/863e¢99 = KOHCTPYKTHBHOU
pe3yabTaThl 6 COBMECTHOM
BuGnuotexa LOK JIEeATEeIIbHOCTH npu
Maxkpo3BoIONUs U €€ BBIIIOJIHCHUH
P 6 https://m.eds00.ru/863e99 .
pe3yIbTaThI c6 HCCIIeIOBAaHUI u
. IIPOEKTOB, CTPEMIICHUE K
bu6nunorexa LIOK
[TpoucxoxaeHue u pa3BUTHE B3aMMOIIOHUMaHUIO u
15 1 1.5 https://m.eds00.ru/863e99
JKU3HU Ha 3emMIie 6 B3aMMOIIOMOIIIH;
— 5 o becena,
bubnuoreka K
IIpoucxoxacHue yeaoBeka — 10 1 1 httos://m.ed 1 1863699 HalIpaBJICHHASA Ha
ps://m.eds00.ru/863e
aHTPOIIOI€HES 6 opmupoBanue
= OTHOIIICHHUS K OHOJOTHH
DKOJIOTHS — HayKa O K i
aK K BaKHOM
B3aMMOOTHOIIIEHUSAX OPTraHU3MOB bubmorexa HOK i
COCTaBIISIOIIEH
3 0.5 https://m.eds00.ru/863e99 m
Y HaJOPTaHU3MEHHBIX CUCTEM C 6 KYJbTYpbl, TOPAOCTH 3a
OKpY>Karolleu cpenou o BKJAJ] POCCUHCKUX U
Bu6nuoreka LIOK COBETCKUX  YYE€HBIX B
OpraHu3Mmsl U cpefia 0OuTaHus 9 1.5 https://m.edso0.ru/863e99  Pa3BUTHE MHPOBOH
c6 OMOJIOTUYECKON HAYKH;
DKOJIOTHS BUJOB U MOMYJISIIUI 9 0.5 bu6nunorexa LIOK YueOuble  3ajaun,
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https://m.edso0.ru/863e99
c6

DKOI0TUs COOOIIECTB.

bubnunoreka LIOK

9 12 0.5 https://m.edso0.ru/863e99
DKOJIOTHYECKHE CHCTEMBI o6
bu6nmoreka [IOK
b — 17100
10 Hocgepa — ri00abias 6 https://m.eds00.ru/863699
IKOCHCTEMA
c6
bubnuoreka [{OK
11 UenoBek U OKpy’Karomas cpeaa 6 https://m.eds00.ru/863e99
c6
bu6mmoteka IIOK
12 PesepBHOE Bpems 8 https://m.edso00.ru/863e99

c6

HaTpaBJiCHHBIC Ha
hopmupoBanue

TOTOBHOCTH  OIICHHUBATh
MOBEJICHUE U TOCTYIIKH C
MO3UIMM  HPABCTBEHHBIX

HOpM u HOpM
3KOJIOTHYECKOMN
KYJIbTYPBI;

[IpoextHast pabora,
HaIpaBlieHHAs Ha
(hopmupoBanue

IIOHUMaHuA 3HA4YUMOCTH
HPaBCTBEHHOTO  aCIHEKTa
JeATEIFHOCTH YeJIOBEKa B
MeIUIHHE U OMOJIOTHY;
[IpoektHast pabora,

HarpaBJIeHHas Ha
(dbopmupoBaHue
HOHUMAaHMS ponu
O6uoaoruu B
(hopMupoBaHUH

ICTETHYECKOH KYJIbTYpBI
JTUYHOCTH;

YueOHble 3amaun,
HarpaBJICHHBIC Ha
¢dbopmupoBanue
OTBETCTBEHHOTO
OTHOIICHUSI K CBOEMY
3M0POBBI0 M YCTAaHOBKa
Ha  370pOBBIi  0Opa3
KU3ZHU (3mopoBoe
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MATAaHUE,  COOJIIOJCHHUE
TMTHCHUYCCKUX TPABUIT U
HOPM,

cOaraHCUpOBaHHBIHI
peXUM 3aHATHI 51
OT/bIXa, peryisipHas

(bu3mdeckas akTUBHOCTB );
VYueOHble 3amauu,
HaTpaBJICHHBIC Ha
OCO3HAHHME IOCIEJACTBUI
U HENpPUATHE BPEIHBIX
NPUBBIUCK
(ynorpe0IieHue amkoroJs,
HApKOTHKOB, KypeHUE) U
uHBIX (opM Bpema s
¢uzngeckoro u
TICUXHYECKOTO 37I0POBbS;
VYueOHBIC 3amaud,

HampaBlieHHbIC Ha
coOIroIeHNne TIpaBUII
0€30IIacHOCTH, B TOM
qucie HAaBBIKH

0e30IMacHOTO  MOBEACHUS
B IIPUPOJIHOM CpeJIE;
YueOHble 3amaud,
HaIpaBJICHHBIC Ha
(dbopMHUpOBaHHE  HaBbIKa
pedrnexkcun, yrpaBieHHE
COOCTBEHHBIM
SMOILIMOHAIbHBIM
COCTOSIHHEM;




[IpakTueckue
3a/laHus, HampaBlieHHbIC
HAa AKTUBHOE YyyacTHe B
peUIeHUN TMPAKTHUYECKUX
3a7a4 (B paMKax CEMbH,
o0OpasoBarenbHON
OpraHu3alui,
HACEJIEHHOTO MyHKTA,
Kpasi) OHOJIOTMYECKOW U
3KOJIOTUYECKOU
HAIpPaBIEHHOCTH,
UHTEpEC K
MIPaKTUYECKOMY
u3ydeHuro  mpodeccui,
CBSI3aHHBIX C OMOJIOTHE;

[IpoexTHbIE
3a/laHusl  HampaBliEeHHbIE
HAa  HAa  TpPUMEHEHHUE
OMOJIOTUYECKUX  3HAHUUN
IpU pelIeHud 3aJad B
o0jacTu  OKpy’Karouen

Cpepl;

VYueOHBIE 3amauw,
HarpaBJICHHbIC Ha
OCO3HaHHE

9KOJIOTUYECKUX TpodsieM
U IyTeH UX peuieHus;

TOTOBHOCTH K
YYaCTHIO B ITPAKTUYECKON
JeATEIbHOCTH

3KOJIOTUYECKOH




HAITpaBJICHHOCTH,

[IpakTnueckue
3a/laHus, HampaBlieHHbIC
Ha OCO3HaHHE

COBPEMEHHOM  CHUCTEMBI
Hay4HbIX IPEICTaBICHUN

00 OCHOBHBIX
OMOJIOTUIECKHIX
3aKOHOMEPHOCTSIX,
B3aMMOCBS3IX UelIOBeKa C
MPUPOAHOMN u
COLMAIIBHOW CPENION;
[IpakTnueckue

3aJaHMs, HalpaBJICHHbIC
Ha  IIOHMMaHHe  POJIU
OMOJOrM4EeCKO HayKu B
(hopMupOBaHUHN HAYYHOTO
MHUPOBO33PEHUS;

[IpakTueckue
3a/laHusl, HalpaBleHHbIC
Ha pa3BUTHE HAy4YHOU
T10003HATEIIBEHOCTH,
UHTEpeca K
OMOJOrMYECKON  Hayke,
HaBBIKOB

HCCJIEI0BATEIbCKOM
JIeATEIIbHOCTH;

YueOHble 3amauu,
HaIpaBJICHHBIC Ha
(hopmupoBanue

aJIeKBaTHOM OLICHKH




OBIIEE KOJIMYECTBO YACOB I10

U3MEHSIOIUXCS YCIOBUM;
VYuebOHBIE 3ama4u,

HaIpaBJICHHBIC Ha
(dbopMupoBaHHEe  HaBbIKa
TPUHATHS pereHusI
(MHIUBH Ty aIbHOE, B
rpyIIe) B
U3MEHSIOIIAXCSI

YCIIOBUAX Ha OCHOBaHWUN
aHanu3za OHOJIOTMYECKOM

uHpopmanuu;
VueOHble 3amauw,
HaTpaBJICHHBIC Ha

IJIAHUPOBAHUE JIEUCTBUM
B HOBOM CHUTyallMid Ha
OCHOBaHHUH 3HAHUH
OMOJIOTTYECKHX

3aKOHOMEPHOCTEH.

[TPO'PAMME 102 S 75
IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC
KosnnuyectBo yacos Hcnobsosa
HHE
Ne Tema ypoka KonTpoa IpakTy  [udposoit DJIeKTpOHHbIe UG poBbIE
n/n Bcero bHbIE YyecKue nabopatopun  00pa3oBaTeIbHbIE PECYPChI
o (¢pu3uKe
padoThI padoThI POBMKIIAE

(Ouonorus)»




buonorus xak KOMIIIEKCHasA
HayKa ¥ KaK 4aCTh COBPEMEHHOI0
oOmiecTBa

bubnmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a

JKuBBIE CHCTEMEI U UX CBOMCTBA

bubnunorexa LIOK
https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a

ypOBHeBaH OpraHu3anus )XKUBbIX
CHUCTEM

Hcropust OTKpBITUS U U3YYEHUS
xieTku. Knerounas reopus

Meroasl MOJIEKYJISIPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabota «13yueHue

bu6nmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a

bubmuoreka [IOK
https://m.edso0.ru/863e6122https://m.edsoo
.ru/863e632a

bubnunoreka LIOK

METOIOB KJIETOUYHOU OMOJI0TUHA 0.5 https://m.edso0.ru/863e6122https://m.edsoo
(xpomarorpadusi, anexkrpodopes, .ru/863e632a
muddepennmansaoe
uentpudyruposanue, [111P)»
bu6nmorexa LIOK
XUMHUYECKHH COCTaB KIETKHU https://m.edso0.ru/863e6122https://m.edsoo
.ru/863e632a
bubmmoteka IIOK
MI/IHepaJ'II)HI)IC BEIIECTBA KJICTKH,
T https://m.edso0.ru/863e6122https://m.edsoo
. por ru/863e632a
OpFaHI/IquKHe BCIIIECTBA KJICTKU
bubnunorexa LIOK
— Oenku. JlabopaTopnast pabota
0.5 https://m.edso0.ru/863e6122https://m.edsoo

«ObHapyxeHue OEIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX

.ru/863e632a
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peaKuuin»

CaoiicTBa, K1accuduKaius u

bub6nmoreka IIOK

9 5 https://m.edso0.ru/863e6122https://m.edsoo
(bynKuun Genkos ru/863e632a
Oprannyeckre BEeCTBa KIETKA Bubmaorexa ITOK
10 P https://m.eds00.ru/863e6122https://m.edsoo
— YIJICBOII ru/863e632a
OprasnyecKkue BeNecTBa KIETKA buGnuorexa [IOK
11 _p https://m.edso0.ru/863e6122https://m.edsoo
AT ru/863e632a
Hyxnennossie kucnotsl. JITHK u
PHK. JIabopatopnas pabora bubnnorexa [JOK
12 «MccnenoBanne HYKJIIGHHOBBIX 0.5 https://m.eds00.ru/863e6122https://m.edsoo
KHCJIOT, BEIJACIICHHBIX U3 KJIIETOK .ru/863e632a
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u pynkuuu ATO. bubnnorexa [JOK
13 Hpyrue vykineo3uarpudochars https://m.eds00.ru/863e6122https://m.edsoo
(HTD) .ru/863e632a
CexBenupoBanue JIHK. Meromast
TeHOMUKU, TPAHCKPUIITOMUKHA Bubmuorexa LIOK
14 ’ TpM p ’ https://m.eds00.ru/863e6122https://m.edsoo
npOTeOMHKHU. €TOJIBI /86366322
CTPYKTYpHO# Onosioruu
KonTponsHas paboTa o teMme: bubnnorexa [IOK
15 Xt I\fmecmﬂi NS KJ‘IeTKI/I» https://m.edsoo0.ru/863e6122https://m.edsoo
P i ru/863e632a
bubnunorexa LIOK
THOBI KJIIETOK.
16 m https://m.edso0.ru/863e6122https://m.edsoo
pOKapHOTHYECKAs KIIETKA /86366322
17 CtpoeHune 3yKapuoTUYECKOM 0.5 bu6muoreka [JOK
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knetku. [Ipaktuyeckas padora
«3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbD»

https://m.edsoo.ru/863e6122https://m.edsoo

.ru/863e632a

bubnunorexa LIOK
18 [ToBepXHOCTHBIN anmapar KISTKH https://m.edso00.ru/863e6122https://m.edsoo
.ru/863e632a
OnxHOoMeMOpaHHbBIE OPTaHOMIbI
kietku. [IpakTrueckas pabota bubnnoreka [JOK
19 «M3ydenune nBUKEHUS 0.5 https://m.eds00.ru/863e6122https://m.edsoo
LUTOIIa3MBI B PACTUTEIBHBIX .ru/863e632a
KJIETKaX»
[ToryaBTOHOMHBIE OPTaHOUIBI
KJICTKHA: MUTOXOHJIPHH,
bubnuoreka [IOK
actuel. JlaboparopHas pabora
20 Jee 0.5 https://m.eds00.ru/863e6122https://m.edsoo
JIeOBaHUE TJIa3MOJIN3a U /86366322
JIETUIa3MOJIHM3a B PACTUTEIIBHBIX
KJIETKaX»
HememOpaHHbIE OpraHOH IbI bubmorexa HOK
21 P P https://m.eds00.ru/863e6122https://m.edsoo
e 1U/863e632a
bu6nmorexa LIOK
22 Crpoenue u GyHKIIUU sIpa https://m.edso00.ru/863e6122https://m.edsoo
.ru/863e632a
CpaBHUTENbHAS XapaKTePUCTUKA
but6mmoreka [IOK
KJIETOK 3yKapuort. JlabopaTopHas
23 5 - 0.5 https://m.eds00.ru/863e6122https://m.edsoo
pabora «3y4yenne cTpoeHus /86366322
KJIETOK Pa3UYHBIX OPTaHU3MOBY
24 AccuMUIIAIUS U TACCUMUIISATINAS but6mmoreka [IOK

— ABC CTOPOHBI MeTaboInu3Ma.

https://m.edso0.ru/863e6122https://m.edsoo
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Tunsl o0OMeHa BeIecTB.
JlaGopaTopHas paboTta
«3yueHne KaTaIuTUHYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WIn
KaTajasbl)»

DepMEHTATUBHBINA XapaKTep
peaxknuii KJIeTOYHOTro
MeTtabosm3ma. JlaboparopHas
pabora «3y4yenue

.ru/863e632a

bubnunoreka LIOK

25 o 0.5 https://m.edsoo.ru/863e6122https://m.edsoo
CPMCHTATUBHOI'O paClICTIIICHUA 1u/863e632a
MEPOKCH I BOJIOPO/IA B
PACTUTCIIBHBIX U ) KUBOTHBIX
KIIETKaX»
bubnuoreka [{OK
Benku-akTuBaTops! U OENKH-
26 5 https://m.edso00.ru/863e6122https://m.edsoo
HHTHOUTOPRI 1U/863e632a
ABTOTpOGHBINH TUII OOMEHa bubmorexa HOK
27 BIICCTE https://m.eds00.ru/863e6122https://m.edsoo
- 1U/863e632a
bubmmoteka IIOK
28 doTocuHTE3 https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
XemocuHTes. JJabopaTropHast bubnmnorexa [JOK
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5 https://m.eds00.ru/863e6122https://m.edsoo
(hoTOCHHTE3a U XEMOCHHTE3a) .ru/863e632a
AHa’poOHbIE OpraHu3mMbl. Buiel bubmuoreka [JOK
30 Oposxenus. JlabopaTopHas pabora https://m.eds00.ru/863e6122https://m.edsoo

«CpaBHEHHE MTPOLIECCOB

.ru/863e632a
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OpOKEHUS U JTBIXaHUSDY

AspoOHBIE OpraHU3MbI. DTaIlbl
JHEPreTHIECKOro oOMeHa.
DHeprust MeMOPaHHOTO

bub6nmoreka [IOK

31 C https://m.eds00.ru/863e6122https://m.edsoo
rpaJiueHTa MPOTOHOB. PEHTe?. /86366322
AT®: pabora nporonHoit ATO-
CHHTA3bI
KonTponbHas pabora o teme:
32
«OOMEeH BEIIECTBY»
bubnuoreka [{OK
33 Peakuuu MaTpuyHOro cuHTE3a https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
. bubnuorexa [JOK
Tpanckpunius — MaTpUIHBINA
34 cures PHK https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a
bubmmoteka IIOK
35 Tpancsiuys u e€ 3Tanbl https://m.edso0.ru/863e6122https://m.edsoo
.ru/863e632a
KonupoBanue aMuHOKHUCIIOT. bu6nmorexa LIOK
36 Pois pubocom B OuocuHTE3E https://m.eds00.ru/863e6122https://m.edsoo
Oenka -ru/863e632a
Opranuzanus resoma y
MPOKapHUOT U SYKApHOT bubmiorexa LIOK
37 le P YKapHoT. https://m.eds00.ru/863e6122https://m.edsoo
OJICKYJIIPHBIE MEXaHU3MBbI /86366322
AKCTPECCUN TEHOB Y SYKapUOT
38 KonTponbnas paborta mo teme:
«KW3HEHHBIN ITUKIT KJICTKH
39 Bupycel — BHeKIIeTOUHBIE 05 bu6muoreka [IOK

(hOpMBI KU3HH U 00JIUTaTHBIE

https://m.edso0.ru/863e6122https://m.edsoo
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napasutsl. [Ipaktudeckas pabora
«Co3iaHue MOJIeN BUPYCa»

.ru/863e632a

Bupycuble 3a0601eBaHus

bubnunorexa LIOK

40 WeNOBeKa, KHBOTHBIX, pACTEHHI] https://m.edso00.ru/863e6122https://m.edsoo
’ ’ .ru/863e632a
Hanorexuosoruu B 6I/IOJ'IOFI/II/I 158 BH6HHOTeKa HOK
41 METHIHE https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
bubnuoreka [{OK
42 Ku3HEHHBIN UK KICTKU https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a
bubnunoreka LIOK
43 Martpuunsiii cuates JJHK https://m.edso00.ru/863e6122https://m.edsoo
.ru/863e632a
XpomocoMmsl. JlaboparopHas bubnnorexa [JOK
44 pabota «/3ydeHre XpoMocoM Ha 0.5 https://m.eds00.ru/863e6122https://m.edsoo
TOTOBBIX MUKpPOTIpErapaTax» .ru/863e632a
bubnmorexa LIOK
45 Jlenenue KIeTKU — MHUTO3 https://m.edso0.ru/863e6122https://m.edsoo
.ru/863e632a
Tuns! knetok. Kapuokunes u
uuTokuHe3. JlaboparopHas bubmuoreka [JOK
46 pabota «Habmonenue MuTo3a B 0.5 https://m.eds00.ru/863e6122https://m.edsoo
KJIETKax KOHYMKa KOPEILKa JIyKa .ru/863e632a
(Ha rOTOBBIX MUKpOIIpenapaTax)»
Perynsmm[ JKN3HCHHOT'O ITUKJIa BHGHHOTeKa HOK
47 CTETOK https://m.edso0.ru/863e6122https://m.edsoo
.ru/863e632a
48 Opranu3M Kak eUHOE 11EJI0€ but6mmoreka [IOK
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https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a

Txanu pacrenuii. JlJaboparopuas

bub6nmoreka [IOK

49 pabora «/3ydyeHne TkaHen 0.5 https://m.eds00.ru/863e6122https://m.edsoo
pacTeHuin» .ru/863e632a
TkaHu )KUBOTHBIX U YCIIOBEKA. bubnuorexa [IOK
50 JlaboparopHast pabota 0.5 https://m.edso0.ru/863e6122https://m.edsoo
«3yueHne TKaHEN KUBOTHBIX» .ru/863e632a
Oprasbl. CucTeMbl OpraHoB.
JlaGoparopHnas pabota bubmorexa HOK
51 W 0.5 https://m.eds00.ru/863e6122https://m.edsoo
«/3yueHue opraHoB IIBETKOBOTO /86366324
pacTeHus»
bubnuoreka [{OK
52 Ormopa Tena opraHu3MOB https://m.edso00.ru/863e6122https://m.edsoo
.ru/863e632a
bubmmoteka IIOK
53 JIBrKeHHEe OpraHu3MOB https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
bu6mmoteka IIOK
54 [Iuranue oprannu3zMoB https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
IInTanue MO3BOHOYHBIX bu6mmoteka IIOK
55 XKUBOTHBIX. [InmmeBapurenbHas https://m.edso00.ru/863e6122https://m.edsoo
cHCTEMa YeJ0oBeKa .ru/863e632a
bubnunoreka LIOK
56 J{pIxanue opraHu3MoB https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
57 JIpIXaHre MO3BOHOYHBIX bu6muoreka [IOK

JKHUBOTHBIX U YCJIOBCKaA

https://m.edso0.ru/863e6122https://m.edsoo
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Tpaucnopt BeecTB y

.ru/863e632a
bubnunorexa LIOK

58 https://m.eds00.ru/863e6122https://m.edsoo
Opratismon ru/863e632a
KpoBeHnocHas cuctema bubnuoreka [JOK
59 MMO3BOHOYHEBIX JKUBOTHBIX U https://m.edso0.ru/863e6122https://m.edsoo
yeJoBeKa .ru/863e632a
bub6nmoreka [IOK
60 Brigenenue y opranu3smMoB https://m.edso0o.ru/863e6122https://m.edsoo
.ru/863e632a
bubnuoreka [{OK
61 3ammra y opraHu3MOB https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
bubnunoreka LIOK
62 NMmyHHas cucreMa yenoBeka https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
Pa3paxuMoCTh M perysius bubnmorera HOK
63 P pery Y https://m.eds00.ru/863e6122https://m.edsoo
OprafHsMOoB ru/863e632a
I'ymopanbHas perymisus u bubmuoteka [IOK
64 SHJIOKpUHHASI CHUCTEMA )KUBOTHBIX https://m.edso0.ru/863e6122https://m.edsoo
M YeJIoBeKa .ru/863e632a
DopMBI Pa3MHOKECHHUS Bubmiorexa OK
65 PMBID https://m.edsoo.ru/863e6122https://m.edsoo
OpTaHismon ru/863e632a
bubnunorexa LIOK
66 [TosoBOE pazMHOKEHNE https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
67 Meiio3 bubmmoreka [JOK
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I'amerorenes. O0pa3oBaHue u
PAa3BUTHC IMOJIOBBIX KJICTOK.
Jlaboparopnas pabota

bu6nmoreka [IOK

68 (3yHeHIE CTPOEHIS TIONOBHIX 0.5 https://m.edso00.ru/863e6122https://m.edsoo
.ru/863e632a
KJICTOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
WunuBuayaibHOE pa3BUTHE
opr)zmmf/[}(/m — OHIT)oreHes bubmorexa LIOK
69 3AK1A/IKa OPIaHOB 1 TKAHEH 13 https://m.eds00.ru/863e6122https://m.edsoo
' .ru/863e632a
3apOBIIIEBHIX JIUCTKOB
KoHTponbHas pabota no Teme: bu6nmoreka LIOK
70 «NHamemnayansHoe passutme https://m.edsoo.ru/863e6122https://m.edsoo
opraHusma» .ru/863e632a
Poct u pa3BuTHE KUBOTHBIX.
JlaGopatopHnas pabora bubmmnoreka HOK
71 «BplsiBI€HNE TPU3HAKOB 0.5 https://m.eds00.ru/863e6122https://m.edsoo
CXOJICTBA 3apOJbILIEN .ru/863e632a
IMO3BOHOYHBIX KHUBOTHBIX)
PasMHoxeHue u pa3Butue
pactenuii. JlabopaTopHas pabota bubmuoreka [IOK
72 «CTpoeHne opraHos 0.5 https://m.edso0.ru/863e6122https://m.edsoo
Pa3sMHOXEHUS BBICIIUX .ru/863e632a
pacTeHuin»
Hcropus cranoBieHus u bubmorexa [JOK
73 PASBHTHS TEHETHKH KaK HAyKH https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
74 OCHOBHBIE TIOHSTHS ¥ CUMBOJIBI 0.5 bubnuotexa [JOK
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reaetuku. JlaboparopHas pabota
«Jlpo3oduna kak 00BEKT
TCHETUYECKUX HCCIICIOBAHUIN

https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a

3aKOHOMEPHOCTU HACTIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTiuueckas

bub6nmmoreka [IOK

75 ota "MavieHIe pe 0.5 https://m.edso0.ru/863e6122https://m.edsoo
pabota "H3y4eHue pe3yIbTaToB U/86366324
MOHOTHOPHUIHOTO CKPEIIUBAHHS Y
npo30¢uis"
bubnunoreka LIOK
L{uTOMOrnYeCKre OCHOBBI
76 S https://m.eds00.ru/863e6122https://m.edsoo
pHA pett ru/863e632a
bubnunoreka LIOK
AHanmusupyloniee CKpeluBaHue.
77 H https://m.eds00.ru/863e6122https://m.edsoo
€I0JIHOE JJOMUHHUPOBAHUE /86366324
UTHOPUIHOE CKPEIIMBAHHKE.
A P P bubmmoteka IIOK
[TpakTuueckas padora «M3ydyeHue
78 0.5 https://m.eds00.ru/863e6122https://m.edsoo
pe3yJIbTaTOB TUTHOPUAHOTO (u/3636632a
CKPELIUBAHUS Y APO30(DUIBD '
bu6nmorexa LIOK
[IuTonoruyeckre OCHOBBI
79 O — https://m.eds00.ru/863e6122https://m.edsoo
FHTHDPHA pett ru/863e632a
bubmmoteka IIOK
CuerieHHOE HaclleJ0BaHue
80 OMAHAKOR https://m.eds00.ru/863e6122https://m.edsoo
P ru/863e632a
but6mmoreka [IOK
XpoMocoMHas TeOpus
81 https://m.eds00.ru/863e6122https://m.edsoo
HACJIEICTBEHHOCTH /86366322
82 ['enernka mona but6mmoreka [IOK
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https://m.edsoo.ru/863e6122https://m.edsoo
.ru/863e632a

bubnunorexa LIOK

83 ['eHOTHIT KaK LIETTOCTHAS CHCTEMaA https://m.edso00.ru/863e6122https://m.edsoo
.ru/863e632a
I'eneTnyeckuii KOHTPOIb bubnuorexa [IOK
84 pPa3BUTHS PAaCTCHUH, )KUBOTHBIX H https://m.edso00.ru/863e6122https://m.edsoo
yeJoBeKa .ru/863e632a
N3meHunBOCTh IPU3HAKOB. Byl bubmorexa HOK
85 - https://m.edso00.ru/863e6122https://m.edsoo
.ru/863e632a
Mo uKatonnas bubnunoreka LIOK
86 MCHUHBOCTE https://m.edso0o.ru/863e6122https://m.edsoo
.ru/863e632a
BapuaunonHsslii psa u
BapHaIMOHHAs KPUBasl.
JlaboparopHnast pabota
«Hccnenosanue bubnmorexa LIOK
87 3aKOHOMEPHOCTEM 0.5 https://m.edso0.ru/863e6122https://m.edsoo
MOAU(PUKAITIOHHOM .ru/863e632a
n3MeHunBOCTH. IlocTpoeHue
BapHUAIIIOHHOTO PAJia U
BAPUALIMOHHON KPUBO
bubnunorexa LIOK
88 PeroThmitecias HIMEHHBOCTE. https://m.eds00.ru/863e6122https://m.edsoo
KoMOnHaTHBHASI HF3MEHUYNBOCTH
.ru/863e632a
MyTanuoHHast U3MEHYUBOCTb. bubmmorexa LIOK
89 [IpakTrueckas padorta «MyTanun 0.5 https://m.edso00.ru/863e6122https://m.edsoo

y Ipo30duiiel (Ha TOTOBBIX

.ru/863e632a



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a

MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTallUOHHOTI'O

bubnunoreka LIOK

90 nporecca. DMUTeHeTUKA U https://m.eds00.ru/863e6122https://m.edsoo
SIUTCHOMHKA .ru/863e632a
I'eneTuka yemoBeka.
[IpakTrueckas pabora buGnuorexa [IOK
91 0.5 https://m.edso0.ru/863e6122https://m.edsoo
«CocraBieHue 1 aHAIIA3
N .ru/863e632a
POIOCTIOBHOM»
MeTtoabl MEIUIIMHCKOM T'€HETHKH.
3HadyeHE MEIUIIUHCKOM bubnunoreka LIOK
92 TCHETUKH B MPEOTBPAILCHUH U https://m.eds00.ru/863e6122https://m.edsoo
JICYCHHUH TeHETUYCCKUX .ru/863e632a
3a00JICBaHUI YCIOBEKA
KouTposbHas pabora o teme: bubmotexa [JOK
93 Cenema https://m.eds00.ru/863e6122https://m.edsoo
.ru/863e632a
OCHOBHBIC TIOHSTHS CCJICKIUU.
JlaGopatopHnas pabora bubmmnoreka HOK
94 «/3yueHne copToB KyJIbTYpPHBIX 0.5 https://m.eds00.ru/863e6122https://m.edsoo
pacTeHUH U IOPOJI JOMAIHUX .ru/863e632a
YKUBOTHBIX)
Metoapl CEeNeKIMOHHOM paboTHI.
JlaGopatopHnas pabora bubmorexa HOK
95 (3yHeHHE METOZIOB CeleKIT 0.5 https://m.eds00.ru/863e6122https://m.edsoo
N .ru/863e632a
pacTeHui»
JloCTHXKEHHS CEeNEKIIUU PACTEHUI bubmmoreka IIOK
96 1 KUBOTHBIX. [IpakTHueckas https://m.eds00.ru/863e6122https://m.edsoo
pabota «IIpuBuBKa pacTeHui» .ru/863e632a
97 CoxpaHeHue, U3yICHHE U bubmmoreka [JOK
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HCIIOJIL30BaHUE IT'€HETUUECKUX https://m.edsoo.ru/863e6122https://m.edsoo
pecypcoB .ru/863e632a
buorexHoiorus kak Hayka u
0Tpacib IPOU3BOICTBA bubmaorexa LIOK
98 o P p I 1 05 https://m.eds00.ru/863e6122https://m.edsoo
pakTrueckas padota «M3yueHue /86306324
00BEKTOB OMOTEXHOIOTUN))
OCHOBHBIE HAIPaBICHUSI bubmaorexa LIOK
99 up 1 https://m.edso0.ru/863e6122https://m.edsoo
CUHTETAYECKON OMOIOTUH
.ru/863e632a
XPOMOCOMHAS U TeHHAasd Bubmorexa LIOK
100 p 1 https://m.eds00.ru/863e6122https://m.edsoo
HHACHEPUA ru/863e632a
bubnunoreka LIOK
101 Meauumnackine ONOTEXHOIOTAN 1 https://m.edso0.ru/863e6122https://m.edsoo
.ru/863e632a
PesepsHblit ypok. [loBTOpenue, bubmuoteka [IOK
102 000011IeHNEe, CHCTEMATH3AIHAS 1 https://m.edso0.ru/863e6122https://m.edsoo
3HAHWUH .ru/863e632a
MYECTBO UACOB IT
OBIIEE KOJI CTBO CO O 102 135

[NPOTPAMME
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11 KJIACC

KoumnuectBo yacos Hcnoan3oBanue
Ne Konrtpoan  IlpakTHuec Hungposoii DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka 1abopaTopuu Mo
n/n Bcero  bHBIE KHe (usike o0pa3oBaTe/IbHbIE PeCypChl
padoThbI padoThbI «POBMKIJIAE
(Ouomnorus)»
1 OBotoMOHHAs Teopust Y. 1 bubmuorexa [JOK
HapBuna https://m.eds00.ru/863e99c6
5 JBrKy1I1e CHIIBI 3BOJIFOLIUU 1 bubnnorexa [HOK
BHU10B 110 Y. J[apBuHy https://m.eds00.ru/863e99c6
Bbopn0a 3a cymecTBoBanue,
3 GCliCTBeHHIiIUI/IIlI/I UCKYCCTBCHHBIN 1 bubmmorexa [JOK
Y https://m.eds00.ru/863e99c6
oTOOop
4 DopMUPOBAHUE CUHTETHUECKON 1 bubnuorexa [JOK
TEOPHUHU IBOJIIOLUU https://m.eds00.ru/863e99c6
DTarnbl HBOIOIMOHHOTO
5 mpoliiecca: MUKPOIBOJIOIHS 1 1 bubmorexa HOK
ponecea. P t https://m.eds00.ru/863e99c6
MaKpO3BOIIOIHUS
6 [Honynsuus — snemeHTapHas 1 bubnuoreka [IOK
€TMHUIIA DBOTIOINH https://m.edso0.ru/863e99c6
3aKOH reHEeTUYECKOTO PAaBHOBECHS
k. Xapau, B. BaiinOepra.
7 JII[a60 alif)[ Has paboTa ’ 1 0.5 + bubmmorexa LIOK
paTOpHa p ' https://m.eds00.ru/863e99c6
«BbIsIBIICHHE U3MEHYUBOCTH Y
0co0ell 0ITHOr'O BHIA)»
3 OneMeHTapHbIe (PaKTOPbI 1 bubnuorexa [IOK
HBOJIIOLIUU https://m.eds00.ru/863e99c6
9 Oddext ocHoBaTess. DPdekT 1 bubmmoreka [JOK
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6YTBIJIO‘IHOI‘O TOpJIbIIIKa

https://m.edso00.ru/863e99c6

Murpauuu. M3onsumun

10 HOIYJISAUI: reorpadudeckas, bubmmorexa LIOK
https://m.eds00.ru/863e99c6
OuoJsiornueckas
EcrecTBenHsbIit oTOOp —
11 HaIpaBJsSomui GaxTop bubmorexa LHOK
https://m.eds00.ru/863e99c6
SBOJIIOIINH
. bubmuorexa [JOK

12 Honosoit otoop https://m.eds00.ru/863e99c6
[Tprcnoco0IeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOIBOIIOIHH.

13 JlaboparopHas pabota «3yuenue 0.5 bubmorexa HOK

. https://m.edso0.ru/863e99c6
apoMop(}030B U UIHOATANITAIIUHN Y
pacTEeHU U KUBOTHBIX»
[Tpumeps! npucnocobaeHu y
OpraHu3MOB: MOP(OIOTHYECKHE,
dbuznonornueckue,

14 OMOXMMHUYECKHE, TTOBEICHICCKHUE. 05 bubmuorexa [JOK
JlaGopaTtopHnast pabota https://m.edso00.ru/863e99c6
«IIpucnocobienus OpraHu3MoB U
WX OTHOCHUTEJTbHAS
1[E1eCO00Pa3HOCTH)»

Bu, ero kxpurepuu u CTpyKTypa.

15 JlaGopaTtopHnast pabota 05 bubnmnoreka [JOK
«CpaBHEHHE BUJIOB I10 https://m.eds00.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIOH

bu6nmoreka [JOK
16 Crpyktypa Bt https://m.eds00.ru/863e99c6
17 BunooOpa3zoBanue kak pe3yibTar bubnnorexka [JOK
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MUKpO3BOIOLUH. CBA3b
MHUKPOABOJIIOLMU U
SMUIEMHUOJIOTHH

https://m.edso00.ru/863e99c6

Kontponbnas pabora 1o teme:

bubmuoreka [JOK

18
«MUKPOIBOTIOLIHS https://m.edso0.ru/863e99c6
Maxkpo3BOIIOLHS.

19 HaHeI)OHTOHOFquCKHe METO/IbI bubmorexa OK

A https://m.eds00.ru/863e99c6
U3YYEHHUS SBOJIOIIH
Bbuoreorpaduieckne MeTOIbI bubnuorexa [IOK

20
W3Y4YEHUS SBOJIIOUU https://m.eds00.ru/863e99c6
DOMOpHOIOTHYECKUE U

21 CpPaBHUTEIHLHO-MOP(HOIOTHIECKHE bubmorexa HOK

P P https://m.eds00.ru/863e99c6
METOJIbI U3YUYCHHS IBOJFOIIUN
MounekyasipHO-TeHETHYECKHE,

99 OMOXUMHYCCKHUE U bu6mmoreka [IOK
MaTeMaTH4YeCKHEe METOIbI https://m.edso00.ru/863e99c6
W3YYEHHUS SBOJIOINH

93 OO0m11e 3aKOHOMEPHOCTH bubnuoteka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e99c6
AnmanTuBHas pagualus.

24 Hle1 aBHOME Iljofn, I;CMHOB bubmorexa HOK

P P https://m.eds00.ru/863e99c6
HBOJTIOIUN

o5 Hayunsble runoresst bubmuoreka [IOK
MIPOUCXO0KICHUS )KU3HU Ha 3emJie https://m.eds00.ru/863e99c6

26 Jlonay4Hble peACTaBICHUS O bubnnorexka [JOK
3apOXKICHUU KU3HU https://m.edso00.ru/863e99c6

97 OCHOBHBIC 3TaITbI bubmuorexa [JOK

HEOPraHUYECKOU 3BOJIIOIIUN

https://m.eds00.ru/863e99c6
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bubmuorexa [JOK

28 I e e
VITTOTEIbL SAPOAACHID AHSHH https://m.eds00.ru/863699c6
Uctopus 3emiin 1 MeToabl €€
n3ydenus. JlaboparopHas padora
29 «I/;]:«; YEeHHE U OHII)/IcaHI:/Ie ’ 05 bubmorexa HOK
Y ' https://m.eds00.ru/863e99c6
HCKOITaeMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

30 HauanbHbie 3Tamnsl opraHun4eckoi bubnuorexa [JOK
3BOJIIOLUHU https://m.edsoo.ru/863e99c6

bu6mmoreka [IOK

31 C)

BOTIOLHA Syxapuot https://m.eds00.ru/863e99c6
OCHOBHBIC 3TaIlbl YBOJIFOIUN
PacTUTENBHOTO MHUDA. Eub 10K
noIMoTeKa
32 IT 0 4 0.5
paKmquKaf paboTa «VI3yaenne https://m.edsoo.ru/863e99c6
0COOEHHOCTEH CTPOCHUS
pacTeHUl pa3HBIX OTIEIIOB

33 OCHOBHBIE 2TaIbl YBOJTIOIUN bubnuoreka [JOK
’KUBOTHOT'O MUpa https://m.eds00.ru/863e99c6
OBOJIIOIHS JKUBOTHBIX.

34 [IpakTuueckas pabora «3yuenue 05 bubnuoreka [IOK
0COOEHHOCTEH CTPOEHHUS ' https://m.eds00.ru/863e99c6
MTO3BOHOYHBIX YKHBOTHBIX)

Pa3BuTue ku3Hu Ha 3emiie 1o bubmuorexa [JOK

35
3paM U Nepuoiam https://m.eds00.ru/863e99c6
MaccoBbie BEIMHPAHUS —

36 AKOJIOTMYECKHUE KPU3UCHI bubmorexa HOK

P https://m.eds00.ru/863e99c6
MPOIILIOTO
b K
37 CoBpeMEHHBIHN KOJIOTNYECKUI uonuorexa LO

https://m.edso00.ru/863e99c6
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KPHU3UC, €ro 0COOCHHOCTH

COBpeMeHHaﬂ CcHUCTEMA
OpTraHu4YCeCKOro nmpouuIoro.

bu6mmoreka [IOK

38 OCHOBHBIE CUCTEMATHICCKHE https://m.eds00.ru/863e99c6
CPYIIIBl OPraHU3MOB

3 dliponeromenme mpasmmemi buGmnoresa LIOK
2 Jenten https://m.eds00.ru/863e99c6

40 AHTpOI10JIOTHS — HayKa O bubnuoreka [IOK
YEJIOBEKE https://m.eds00.ru/863e99c6

41 PazBuTue npeacrabieHuit o bubnnoreka [JOK
MPOUCXO0XKICHUU YeJIOBEKa https://m.edso00.ru/863e99c6
Mecto yenoBeka B CUCTEME
OpPraHUYECKOr0o MHPA.

42 JlaboparopHas pabota «3yuenue 05 bubnuorexa [JOK
0COOCHHOCTEH CTPOCHHUS CKeNeTa https://m.eds00.ru/863e99c6
YeJI0BeKa, CBSI3aHHBIX C
MPSIMOXOXKACHUEM)

43 JIBrKylIMe CUiIbl aHTPOIIOTEHE3a Bubmiorexa LIOK

https://m.eds00.ru/863e99c6
CooTHOIIICeHHE OMOJIOTHYECKUX H
44 COLIMANIbHBIX (PaKTOPOB B Bubmiorexa LIOK
https://m.eds00.ru/863e99c6
AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a bubmmorexa LIOK

https://m.eds00.ru/863e99c6

46 IlaneoreHeTnka 1 MaJcoreHOMHUKA bubmmorexa [JOK

https://m.eds00.ru/863e99c6

47 DBOJIIOIHSI COBPEMEHHOTO bubnmnorexa [JOK

I-ICJ'IOBCKB..1\/16)KI[I/ICI_II/II'[.]'II/IHa.pHIJIe

https://m.edso00.ru/863e99c6



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

MCTOJbI aHTPOIIOJIOTUH

UYenoBedyeckue pachl.
[IpakTuyeckas padora «M3yuenue

bu6mmoreka [IOK

48 9KOJIOTHIECKUX aIaITaIHii 05 https://m.eds00.ru/863e99c6
YEIIOBEKa»

49 KonTponsHas pabota mo Teme: bubnnoreka [HOK
«AHTpOIIOTEHESY https://m.edso00.ru/863e99c6

50 3apoKJIeHUE U Pa3BUTHE bubmuorexa [JOK
9KOJIOTUHU https://m.eds00.ru/863e99c6
MeTo/1bI 5KOJIOTHH.

51 JlaboparopHas pabota «3yuenue 05 bubnnoreka [JOK
METOJIOB DKOJIOTMYECKUX https://m.edso00.ru/863e99c6
WCCIIETOBAHUI»

59 3HAaYEHUE PKOJOTMYECKUX 3HAHUN bubnnorexa [HOK
I YeJI0BEKa https://m.edsoo.ru/863e99c6

bu6mmoreka [IOK

>3 JKoOrHHeCKHe GaKTOpLI https://m.eds00.ru/863e99c6
Abuotnueckue paktopbl. CBeT
KaK KOJOTHYECKUU (paxTop.

54 JlaGoparopHas paboTa 0.5 bubnuorexa LIOK

. https://m.edso0.ru/863e99c6
«BpIsiBIIEHUE TIPUCTIOCOOIEHUH
OpPTaHU3MOB K BIIMSIHUIO CBETa»
AOuoTtndeckue (HaxTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
55 daxTop. JIaboparopHas paboTa 05 bubnnorexka [JOK

«BrIsiBIeHHE TpUCTIOCOOIEHU
OpPTraHU3MOB K BIIUSHUIO
TeMIIepaTypb»

https://m.eds00.ru/863e99c6
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AlGuotnueckue GpakToOpHbI.
BiiaxxHOCTB KaK 3KOJOTMYECKUI
daktop. JTaboparopHas pabora

bubmuorexa [JOK

o «AHaTOMHYECKHE OCOOEHHOCTH 05 https://m.eds00.ru/863e99c6
pacTeHUM U3 pa3HBIX MECT
00uTaHUS
bu6mmoreka [IOK
> CPeibl OGHTANIA OPrAHHIMOB https://m.eds00.ru/863699c6
bubmuorexa [JOK
58 buonorurieckHe purMEL https://m.eds00.ru/863e99c6
bubmuorexa [JOK
59 HKu3HEHHbIC GOPMEI OPraHH3MOB https://m.eds00.ru/863e99c6
bubmuorexa [JOK
60 brotieckue daxToper https://m.eds00.ru/863e99c6
3HavyeHHEe OMOTUYCCKUX
61 B3aMMOJICUCTBUM JIJIs bu6mmoreka [IOK
CyILIECTBOBAHUS OPraHU3MOB B https://m.eds00.ru/863e99c6
cpene oouTaHus
62 DKOJIOTHYECKUE XapaKTEPUCTUKHU bubnmnorexa [JOK
OIS https://m.edso00.ru/863e99c6
OCHOBHBIE TIOKa3aTen
63 MOMYJIALUN: YACIEHHOCTb, bu6nmoreka [JOK
IJIOTHOCTB, BO3PACTHAS U MOJI0Bas https://m.eds00.ru/863e99c6
CTPYKTypa
OCHOBHBIE TIOKa3aTeln
64 MOMYJIALIMK: POXKAAEMOCTb, bubnnorexka [JOK
IIPUPOCT, TEMII POCTA, https://m.eds00.ru/863e99c6
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKasi CTPYKTypa bubnmuotexa [JOK
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nomnyJrsamuun

https://m.edso00.ru/863e99c6

JvHamuka nonyJisinuu u eé bubmuorexa [JOK

66
peryJsanus https://m.eds00.ru/863e99c6
KpuBsbie pocta yncieHHOCTH bubnmoreka [JOK

67
nonyisiuuu. KpuBble BbBKUBaAHUS https://m.eds00.ru/863e99c6
DKoJIoru4eckasi HuIa BUa.

68 JlaboparopHas pabota 05 bubnmoreka [JOK
«ITpucnocobyieHns ceMsH ' https://m.eds00.ru/863e99c6
pacTeHUii K paccereHUIO»

69 Buna kak cucrema nomyJisiiuit bubnmorexa LOK

Y https://m.eds00.ru/863e99c6

70 3aKOHOMEPHOCTH MTOBEACHUS U bubnuorexa [JOK
MHUTPAIHN )KUBOTHBIX https://m.edso00.ru/863e99c6

7 Coo011ecTBO OpraHu3MoB — bubnnoreka [JOK
OuoLeHo03 https://m.eds00.ru/863e99c6

79 OKocucrema Kak OTKpbITast bubnnorexka [JOK
cucreMa https://m.eds00.ru/863e99c6

73 KpyroBopot BemecTs 1 NOTOK bubnnorexka [JOK
DHEPTUHU B DKOCHCTEME https://m.eds00.ru/863e99c6

74 OCHOBHBIE TTOKa3aTeIu bubmuorexa [JOK
9KOCHUCTEMBI https://m.eds00.ru/863e99c6

75 DKOJIOTMYECKUE TUPaMUIbl bubmorexa HOK

panu https://m.eds00.ru/863e99c6

76 H3menenus cooOiecTB — bu6mmorexa [IOK
CYKIIECCUU https://m.eds00.ru/863e99c6
IIpupoaHBIE S5KOCUCTEMBI.

bu6mmoreka [IOK
77 DKOCHUCTEMBI 03€P U PEK.

DKOCHCTEMBI MOPEN U OKEAHOB

https://m.eds00.ru/863e99c6
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[IpupoaHbIE 3KOCUCTEMBI.

78 DKOCUCTEMBI TYHIP, JIECOB bubmorexa OK
. AP, ’ https://m.eds00.ru/863e99c6
CTeTIeH, MMyCThIHb
AHTPOTIOT€HHBIC YIKOCUCTEMBI.
Ypboskocuctemsl. [Ipaktudeckas bubnmoreka [JOK

79 0.5
pabora «M3yuenue u onurcanue https://m.eds00.ru/863e99c6
YPOOIKOCHCTEMBI»

80 KonTtposnbHast pabora 1o teme: bubnuorexa [JOK
«DKOIIOTHSI COOOIIECTBY https://m.eds00.ru/863e99c6
3akoHOMEpHOCTH (pOopMUPOBaHUS

81 OCHOBHI)IXPB:;aHMoﬁeIE’I)CTBI:/Iﬁ bubmorera [JOK

https://m.eds00.ru/863e99c6
OpPTaHU3MOB B 3KOCHCTEMAX
MexaHu3mbl BO3ICUCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB Ha
82 cyOopraHu3MEeHHOM bubmorexa HOK

yoop ’ https://m.eds00.ru/863e99c6
OpTaHU3MEHHOM, TIOYJISIIIHOHHOM
¥ DKOCHCTEMHOM YPOBHSIX

83 buocdepa — oOuiernianerapHas bubnuoreka [IOK
o0osiouka 3emiu https://m.edso00.ru/863e99c6

84 VYuenue B. U. BepHaackoro o bubnuoteka [JOK
ouochepe https://m.eds00.ru/863e99c6

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoteka [JOK
6uochepsl https://m.edsoo.ru/863e99c6

86 KpyroBsopoTs! BemecTs u bubnuoreka [IOK
OMOTEOXUMHUYECKUE TTUKITBI https://m.eds00.ru/863e99c6

g7 30HaNBHOCTH OUOCHEPEI. bubmmoreka [JOK
OcHoBHBIE OMOMBI CyIIIN https://m.eds00.ru/863e99c6

88 YcToiauBoCTh OHOChepsI bubmmoreka [JOK
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DKOJIOTUYECKHE KPU3HUCHI U UX

https://m.edso00.ru/863e99c6

89 npuanHbl. Bo3aelicTBie yeioBeka buGnnorexa LIOK
p P03 https://m.eds00.ru/863e99c6
Ha Onocdepy
90 KonTponbsHas pabota mo Teme: bubnmoreka [JOK
«buochepa» https://m.eds00.ru/863e99c6
01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA bubmumorexa [IOK
PaCTUTEIBHBIN U )KUBOTHBIN MU https://m.eds00.ru/863e99c6
bu6mmoreka [IOK
92 O
XpaHa HpHpozbt https://m.edsoo.ru/863e99c6
OCHOBHbBIE IPUHIIUIIBI
93 CTONYMBOIO Pa3BUTUA Bubmorexa ITOK
y P https://m.edsoo.ru/863e99c6
YeJIOBEYECCTBA U TIPUPOJIBI
PanmmonanbHOE
94 IIPUPOJIONIOIB30BAHUE U bubnuoreka [IOK
COXpaHeHHEe OMOJIOTHYECKOTO https://m.eds00.ru/863e99c6
pazHooOpaszus 3emin
O00011IEHNE TT0 TEME
95 «MHUKPOIBOIIOLUS U €6 bubmmorexa [IOK
p H https://m.edso0.ru/863e99c6
pPEe3yIbTATEHI»
O00011IEHNE TT0 TEME
96 «MaKmoaBomo U U eé bubmmorera [TOK
p H https://m.edso0.ru/863e99c6
pe3yNbTaThD»
O00011eHME 110 TEME
97 «IIpoucxoxaeHne U pa3sBUTHE bubmmorexa [TOK
p a p https://m.edso00.ru/863e99c6
JKHU3HU Ha 3eMiie»
08 O00011EeHME 10 TEME bu6mmoreka [JOK

«ITpoucxoxneHue yenoBeka —

https://m.eds00.ru/863e99c6
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AHTPOIIOTCHE3»

O0001eHue 110 TeEMe «IKOJIOTUI

99 — HayKa O B3aMMOOTHOIICHUSX 1 bubmorexa LIOK
https://m.eds00.ru/863e99c6
OpPTaHU3MOBY
100 O060011IeHNE 10 TEME 1 bubmuorexa [JOK
«Opranu3mel 1 cpefia OOUTaHUSD https://m.eds00.ru/863e99c6
101 O060061IeHne TI0 TeMe « DKOJIOTUS 1 bubnmoreka [JOK
BUJIOB U MOMYJIALIAI https://m.edsoo.ru/863e99c6
102 O6o6mmenue o reme «buochepa 1 bubnnoreka [JOK
— TJI00aJIbHAsT YKOCUCTEMAY) https://m.eds00.ru/863e99c6
OBIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 xknace/ Aradgonosa U.b., Cuornazos B.1., O6mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narenscTBO «IIpocBemenue»

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue; non penakiueit [laceunuka B.B., Akiinonepaoe o011ecTBO
«3narenbctBO «IIpocBemieHne

* buonorus, 11 xknacc/ Aragonora 1.b., Cusornazos B.W., O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKiiOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

* buonorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue; non penakiueit [laceunuka B.B., Akiinoneproe 0011ecTBo

«M3marenscTBO «IIpocBenieHne»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

Metoanueckoe nocooue k yueoOnuky B.B. [Taceunuka, buosorus:Oomast
ouomnorus 10-11 xmaccl.

Metonnueckoe nmocodue k yueonuky B.M. CuBornazosa, buomorus:O6mmas

ouosorus 10-11.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

OI'MC "Mos mkona"

"Cpepym’

HPQH_["



