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MHNOACHUTEJBHASA 3AIIMCKA

[Mporpamma 1o yuebHOMY mpeameTy “buonorus” (mangee - Ouosorus) Ha
ypOBHE cpeaHero obimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepaibHOrO
3akoHa OT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanun»,
dI'OC COO, Konnenuuu mnpenojaBaHus ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TMOJIOKEHUM (penepanbHOil paboyelt mporpaMMbl BOCITUTAHUS.

YuebOnblii npenmet «buonorus» yriyonéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBIISICTCS OJHMM M3 KOMITIOHEHTOB TpeAMeTHOU o0iactu «EcTecTBeHHO-
HayuHble TnpenMerb». CorjmacHo mnonoxeHusm OI'OC COO npodunbHble
yueOHbI€ MpEIMEThI, U3yyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
muddepennpanu  00yd4eHHsT Ha YypOBHE CpEIHEero ooOimiero oOpa3oBaHUs U
MPU3BAHbl OOECIEYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CpPEIHUM
o01MM, cpeJHUM NpodecCHOHANBHBIM U BBICIIUM 0oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Yy4eOHBIX NPEIMETOB [OJDKEH OBbITh OpPHUEHTHUPOBAaH Ha
MPUOPUTETHOE pelIeHre 00pa3oBaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C NpodopueHTanuell o0ydarommxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HAHUS, CBSA3aHHOTO C OHOJIOTHEH,
MEUIIMHOM, SKOJOTHEN, ICUXO0JIOTHEN, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeamery ''buosorus” naér mpeacTtaBieHHE O
Helau M 3ajavyax M3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriayoaéHHOM
YPOBHE, omnpenensieT 00s3arenbHoe (MHBApUAHTHOE) MPEIMETHOE COJICPKAHUE, €TO
CTPYKTYpUpOBaHHE TIO pa3zieliaM M TeMaM, paclpeesieHue Io Kjaccaw,
PEKOMEH/yeT MOCJIeA0BATENbHOCTh M3Y4Y€HUs Y4eOHOro marepuana ¢ y4€ToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKH Yy4ueOHOro mpolecca,
BO3pPAaCTHBIX OcCOOeHHOcTeW oOyuwatomuxcsi. B mnporpamme 1o Ouosnoruu
peayM30BaH MPUHIUII TPEEMCTBEHHOCTH C HM3YYCHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Omarojaps 4YeMy MPOCMATpPUBAETCS
HAlpaBJICeHHOCTh HA  TMOCJeAyIollee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMS,
HKOJIOTMYECKOT0 MBIIIJIEHUS, TPEACTaBIeHU O 370pOBOM oOpa3e >KHU3HHU, Ha
BOCIIUTaHUE OEpeXKHOro0 OTHOILIEHUS K OKpyXaroled mnpuponHoit cpene. B
nporpaMme 1o OHOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOIo MpeameTa
«buonorusi» B peanuzauuu TpeboBanuit DPIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEJAMETHBIM pe3yJbTaTaM OO0ydYeHus U B
(GbOpMHUpPOBAaHUM  OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATENbHON  JEATEIBbHOCTH
oOy4Jaromuxcs IO OCBOCHHUIO COJIEPKaHUS OMOJOTMYECKOro 0Opa3oBaHMs Ha
YPOBHE CpEeAHEro o0uIero 00pa3oBaHMUs.

VYueOnbiii npeamer «buonorusi» Ha ypoBHE cpeHEro oduiero oopa3oBaHUs
3aBepiiaeT OMOJOTHYecKoe o00pa3oBaHUME B IIKOJIE UM OPUEHTHPOBAH Ha



pacuupeHue U yriyOJjeHue 3HaHWi oOydarommXxcs O JKHBOM MPUPOJIE, OCHOBAX
MOJICKYJIIPHOW W KJIETOYHOW OWOJIOTMH, SMOPHOJIOTHH M OWOJOTHUU Pa3BUTHS,
TCHETHKH, CEJICKITUN, OMOTEXHOJIOTHH, IBOJIFOIIMOHHOTO YICHHUS U SKOJOTHH.

N3yuenne yueOHoro mpeamera «buosiorus» Ha yriayOJeHHOM YypOBHE
OPUECHTHPOBAHO Ha TOATOTOBKY OOYYaIOIIMXCS K IMOCIEAYIOMEMY IOJIYYECHUIO
OMOJIOTMYECKOTO  Oo0pa3oBaHUsT B By3aX M OpraHU3alUiaX  CpPEIHEro
npodeccuoHanbHOro 00pa3zoBanus. OCHOBY €ro COJIepKaHUS COCTaBIISIET CUCTEMaA
OMOJOTMYCCKUX  3HAHWUH, TMOJIYYECHHBIX TIPH HW3YYCHUU  OOYYAFOIIMMHMCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX pPa3/ejoB OMOJOTUM HAa YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10-11 kmaccax 3Tu 3HaHUS TOJy4aroT pa3BuTue. Tak,
pacIIMpeHbl W YIUIYOJICHBI OWOJIOTHYECKUE 3HAHUS O PACTEHHUSAX, JKUBOTHBIX,
rpubax, OaKTepusX, OpraHU3ME 4YeJOBEeKa, OONMX 3aKOHOMEPHOCTSIX JKH3HH,
JIOTIOTHUTEIIEHO BKJIFOUCHBI OMOJIOTHYECKHUE CBEACHHS TIPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbhle MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI ISl TIOCICIYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErparus OWOJIOTHYECKUX 3HAHHHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYUYCHHBIMA OOYYAIOIIUMHCS TPH U3YICHHUH
(bU3KMKH, XUMHH, Teorpadui 1 MaTEMATHKH.

Crpykrypa mporpaMMmbl 1o ydyeOHOMY TmipeameTy ' buosoruss” otpaxkaer
CHUCTEMHO-YPOBHEBBI M OSBOJIONMOHHBIA TOIXOMbI K HW3YYCHHIO OWOJIOTHH.
CoryacHO UM, M3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC JIJIS )KUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHU3aIlUU, IBOJIOIUA OPraHUYECKOTO MHUpa Ha 3emIie,
COXpaHEHHs OHOJIOTHYECKOro pa3HooOpa3us 1utaHeThl. Tak, B 10 kmacce
W3YYarOTCS OCHOBBI MOJICKYJISPHOW M KJICTOYHOW OWOJIOTHH, DMOPHOJIOTHH U
OWOJIOTUN PA3BUTHS, TCHETHUKHW W CEJICKIIUH, OMOTEXHOJOTUHW W CHUHTCTHYCCKOMU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUA OOy4YarOUIUXCs MO OOTaHUKE, 300JIOTHH,
aHatomuu, ¢Gusuonorun uenoBeka. B 11 kimacce wu3ydaroTCs SBOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

Y4eOHBIE mpeaMeT  «buoJNIOTHS»  TpH3BaH  O0OECHEYUTh  OCBOCHHE
00yYJarOIIMMHCS OMOJOTHYCCKUX TCOPUH M 3aKOHOB, WJICH, MMPUHITUIIOB W MIPABHII,
JSKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPa, 3HAHHUH O
CTPOEHUH, MHOrooOpa3uM M OCOOCHHOCTSAX KJIIETKH, OpraHu3Ma, IOIYJISIUH,
OHMOIIEHO3a, SKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTH)KCHHUSAX, COBPEMCHHBIX
WCCJICIOBAHUSX B OMOJIOTHMH, TPUKJIATHBIX aCIeKTaX OMOJOTHYCCKHUX 3HAHUH. [
pa3BUTHS W TOJICPKAHUS HHTEpeca OOydYaloImUXCs K OWOJOTMU HapsIy Cco
3HAYUTEITBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COACPKAHUU MPOTPAMMBbI
10 OMOJIOTHUH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS M PAa3BHTHSI
TOM WJIM WHOW 0OJacTH OHWOJIOTHMH, BKJIAIOM OTCUECTBEHHBIX M 3apyOS)KHBIX
YUEHBIX B PEIICHUE BAKHEHIITMX OMOJIOTHYECKUX U AKOJIOTHICCKUX MPOOIIEM.



[enp n3yuenus: yaueOHoro mpeamera «buosiorus» Ha yriayOiIEHHOM YpOBHE —
OBIAZICHHE  OOyYaloNMMHCS  3HAHUSMH O  CTPYKTYpHO-(pyHKIIMOHAIBHOM
OpPTaHM3allMd JKUBBIX CHUCTEM PAa3HOTO0 paHra © MNPUOOPETEHHE YMEHHM
UCTIONB30BaTh ATH 3HAHUS B (OPMHUPOBAHUU WHTEpeca K ONpeAenEHHON 00IacTu
npo(heCCUOHATBPHON /EATEeIbHOCTH, CBSI3aHHOW C OWONOTHMEH, WM K BBIOOPY
y4eOHOT0 3aBeeHHs IS MPOAOIDKEHHUS OHOIOTUYECKOro 00pa3oBaHUs.

JlocTkeHrne T1enu uW3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yriyOJIEHHOM ypOBHE 00€CIieunBaeTCs pelieHueM CIeIyIoNuX 3aay:

OCBOEHHE O0YYAIOIIMMUCS CHCTEMBI OMOJOTHYECKHX 3HAHHWH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHIEMIUAX, TUTIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBHUJIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOSHHH, MHOTOOOpa3uM M OCOOCHHOCTSX OHOJIOTHYECKUX cHCTeM (KIJIeTKa,
OpraHu3M, TOMYJISIHS, BUJ, OMOTeOIeHO3, OHocdepa); O BBIIAIOIIMXCS OTKPBITHSIIX
¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOMMXCs C METOJaMH TIO3HAHHS KUBOW MPHUPOJIBIL:
UCCIICIOBATCIILCKUMH ~ METOJaMU  OMOJIOTHYECKUX HayK (MOJICKYJSpHOW W
KJIETOYHOW OWOJOTHH, ASMOpPHUOIOTUH W OWOJOTMH pa3BUTHUS, TEHETUKH U
CeNeKIINY, OWOTEXHOJOTUM W CHHTETHYECKOH OHOJIOTHH, MaJIeOHTOJOTHH,
DKOJIOTHH);  METOJAaMHU  CAMOCTOSITEJIBHOTO  IMPOBEACHUS  OMOJIOTMYESCKHX
UccleqoBaHNi B JlabopaTopud W B mpupoae (HaOmwoJeHue, W3MEpeHue,
OKCTIIEPUMEHT, MOJICITUPOBAHHE);

OBIaZicHNE OOYyYaIONUMUCS  YMEHHSIMHU. CaMOCTOSATEIbHO  HAXOIHUTh,
aHAJM3UPOBATh U HCIIOJIB30BaTh OMOJIOTMUYECKYI0 HH(DOPMAIHIO; TOIH30BATHCS
OMOJIOTMUYECKON TEPMHHOJIOTHEH M CUMBOJIMKOW; YCTAaHABIMBATh CBS3h MEXKIY
pa3BUTHEM OWOJOTHH M COLHAIHHO-DKOHOMHUYECKUMH U  IKOJIOTHYECKUMU
npobjeMaMy YelOBEYeCTBa;, OIICHWBATh IOCIEACTBUS CBOEH AEATENBHOCTH II0
OTHOUICHHIO K OKpY’Karolield HpUPOJHON cpee, COOCTBEHHOMY 3/I0pOBBI0 U
30POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH W  COONMIOAATH  MEpPHI
npoUIaKTUKN HH()EKITMOHHBIX 3a00JeBaHWH, MpaBWUiIa TIOBEICHUSI B MPUPOJAC U
oOecrieyeHusi 6€30MacHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsiX TMPHUPOJAHOTO ¥  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITHSI B 00JIaCTH OUOJIOTHH;

pa3BUTHE Y 00yUYaAIONINXCA WHTEIJICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TIpoIlecCe 3HAKOMCTBA C BBLIAIOIIMMUCSA OTKDPHITHSIMH H COBPEMEHHBIMH
UCCIICIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMH €0 TpobdiIeMamMH, METOI0JIOTHEH
OMOJIOTUYECKOTO UCCIIeI0BaHUs, IPOBEICHHSI AKCIIEPUMEHTATBHBIX
WCCIICJIOBAHHM, PEIICHHsI OMOJIOTUYECKUX 3a/1ad, MOACITUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOLIECCOB,;



BOCIIUTaHUE Y 00YyJarONUXCsl ICHHOCTHOTO OTHOIICHUS K YKHBOUM MPUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00beKTaM U SBJICHUSAM; (OPMHUPOBAHUE SKOJIOTUUECKOH,
TCHCTHYECKOW TpaMOTHOCTH, OOIICH KyJIbTYpbl ITIOBEACHUS B IPHPOJC;
MHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHHH;,

MPUOOPETCHHE  OOYYAIOIMMHKCS ~ KOMIIETEHTHOCTH B PallMOHAILHOM
IIPHUPOJIONIONB30BaHUK  (COOJIOCHHE TPAaBHII TOBEICHUS B MPHUPOJAE, OXPaHbI
BHJIOB, DKOCHCTEM, OHOoc(hepsl), COXpaHEHHH COOCTBEHHOIO 3I0POBbS U 30POBBS
OKpy)Karomux Jojaei  (coOmogeHuss Mep npodUIaKTHKA — 3a00JeBaHHUM,
oOecrieyeHue OE30MACHOCTH JKU3HEICATCIIBHOCTH B YPE3BBIUAWHBIX CHTYaIUAX
OPUPOJHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWHM U YMCHHUH B TIOBCETHEBHOM JKU3HU;

CO3JaHWEe  YCJAOBUH  JJII  OCO3HAHHOTO  BBIOOpa  OOyYarOUTUMUCS
WHAUBUAYaJIbHON oOpaszoBaTeabHON TPAeKTOpHH, CIOCOOCTBYIOIIEH
MOCJICYIONIEMy TIPO()ECCHOHATBLHOMY CaMOOIPEACIICHUI0, B COOTBETCTBHH C
WHIUBUYyaJIbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO01ee 9nciI0 YacoB, OTBEICHHBIX HA M3yYCHHE OWMOJIOTHHU Ha YrTyOJICHHOM
ypOBHE cpeqiHero oduiero oopaszoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heznenmo), B 11 kiracce — 102 yaca (3 yaca B HeeI0).

OT6op opraHu3alMoHHBIX (GOPM, METOJIOB U CPEACTB OOYUYCHUs] OMOJIOTHUU
OCYIIECTBIISICTCS C YYETOM CHEIU(PUKH €ro COACP)KaHHWS W HAIPaBICHHOCTH Ha
MPOJIOJDKEHNE OHMOJOTHYECKOTO O00pa30BaHHMsS B  OpraHU3AMSAX CPEIHETO
po(eCCHOHATBLHOTO U BBICIIIET0 00pa30BaHUS.

OO0s13aTenbHBIM yCIIOBUEM MTPU 00YUICHUHM OMOJIOTHH Ha YTIIYyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBEJICHUE Ja0OpPaTOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OoOy4YaroIMXCs B BBIMOJTHCHUM MPOCKTHBIX M YYCOHO-UCCIIEIOBATEILCKHX PalOT,
TEMaTHKa KOTOPBIX OMNpENEeISICTCS yYHUTeJIeM Ha OCHOBE  HMEIOIIHMXCS
MaTepPHATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TporpaMMbl, BBIAEIECHHOE KYPCU80M, HE BXOJIUT B IMPOBEPKY
rocyIapcTBeHHOH uToroBoi arrecraiuu (I'A).

Tema 1. BuoJsiorusi Kak HayKa

CoBpemeHHasi OuoIorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuTus
Owosoruu.  buojoruueckue  HaykM M H3y4yaeMble UMM  MPOOJIEMBI.
dyHAaMEHTalbHbIC, TPUKIAIHBIE M TIOWCKOBBIE HAy4YHBIE UCCIEIOBaHUS B
OHOJIOTHH.

3HayeHue O6uogoruu B (POPMUPOBAHMHM COBPEMEHHOUW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizaHHble ¢ Ouonoruei. 3HavYeHUE OWOJIOTHU B
MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA: MEAUIUHE, CEIbCKOM XO3SMCTBE,
MPOMBIIJIEHHOCTH, OXPaHE MPUPOIBI.

JlemoHcTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBuH,
VY. I'apsen, I'. Mennens, B. . Bepuaackuii, 1. I1. [1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpel m cxembl: «CBsi3b OHMOJIOTMH C JPYTMMHU Haykamu», «Cucrema
OMOJIOTHUECKUX HAYKY.

Tema 2. )KuBble cucTeMbl U UX U3yYeHH

JKuBbie cucTeMBbl Kak mpeaMer wusydeHus: Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM. €IWHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTD,
CIOXKHOCTh M YIOPSAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHHU3alIMs,
CaMOBOCIIPOM3BEJICHHUE, PA3APAKUMOCTb, U3BMEHYUBOCTh, POCT U Pa3BUTHUE.

YpoBHM OpraHu3alldd >KUBBIX CHUCTEM:. MOJEKYJSIPHBINA, KJIETOYHBIH,
TKaQHEBBIH, OpTraHU3MEHHBIH, MOMYJISALIMOHHO-BUI0BOH, SKOCHUCTEMHBIN
(OuoreorneHOTHYECKUIT), OHOChepHbIid. [Iporeccsl, TPOMCXOSAIINE B IKUBBIX
cucteMax. OCHOBHbIC MpU3HAKU >XUBOro. JKu3Hb Kak ¢opma CyIIeCTBOBAHHS
Marepuu. Hayku, nu3ydaroiiue >KuBble CUCTEMBbI HA Pa3HbIX YPOBHSIX OpraHU3aINH.

N3yuenne xuBbIX cUCTeM. MeToabl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATH3alMsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOW mniepeMeHHOM. IlnmanupoBanue »skcnepuMmenta. [loctaHoBka u
npoBepka runote3. HymneBas rumnores3a. [lonsaTue BHIOOPKU U €€ JTOCTOBEPHOCTD.
Pa36poc B Ouonormueckux maHHbIX. OIEHKa JOCTOBEPHOCTU TMOJTYUYECHHBIX
pe3ynabTaToB. [IpUumMHBI MCKaXEHUs PE3YyJAbTaTOB »HKcnepumeHta. llonstue
CTAaTHUCTHYECKOI'O TECTA.

JlemoHCcTpanun



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKU >KU3HW», «buonorunueckue
cucteMbl», «CBOHCTBAa JKUBOW MAaTepUn», «YPOBHU OpPraHU3alMu >KUBOMN
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHoB YeJIOBEYECKOro opranusma», «buoreonenos», «buochepa», «Metobl
W3YYEHUS )KUBOW MPUPOIBI».

O6opynoBanue:  j1abopaTopHoe  O0OpyIOBaHME IS TPOBEACHUS
HaAOJI0ICHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcrnonp3oBaHUE pPa3aUYHBIX METOHNOB MpH
M3YyYECHUU KUBBIX CUCTEM».

Tema 3. buoJsiorust KjieTkn

Knerka - cTpykTypHO-QYyHKIMOHAIbHAs e€IWHULIA >KuBOro. Mcropus
OTKpbITHsI KiIeTku. Pabotel P. I'yka, A. Jlerenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiigen, P. BupxoB). OCHOBHbIE IOJOKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPUHU.

MeTonbl  MOJIEKYJISIpHOW W KIETOYHOW  OMOJIOTMHM.  MHKPOCKOMHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, IuddepeHIHranIbHoe
HEHTpU(PYTUpOBaHUE, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvlx
K1emokK. DIEeKTpoHHas Mukpockonusi. Kongoxanrvnas muxpockonus. Bumanvnoe
(npudicusHeHHoe) U3yyeHue Kiemox.

JlemoHcTpanun

[Toptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOID»,
«HMcTopust pa3BUTHSI METOAOB MUKPOCKOITH».

O6opyioBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpenapaTbl pPacTUTENbHbIX,
’KUBOTHBIX M OaKTepUaIbHBIX KIETOK.

IIpakTuueckass padora «l3ydyeHue METOAOB KJICTOYHOM OUOIOTUH
(xpomatorpadus, smexTpodope3, auddepeHnraNbLHOE LEHTPUPYTHUPOBAHUE,
[TLIP)».

Tema 4. Xumudeckasi OpraHu3anms KJIeTKH

XUMHUYECKHIN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOAJIEMEHTHI.
Bona u €€ ponp Kak pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOperyisiuu. MuHepalibHble BellecTBa KIETKH, WX Ouosiornueckas
poJib. POJIb KATHOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BeHIECTBA KIETKU. buosiornyeckue mnoJuMeEpsl. benkw.
AMUHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeyka, TenTujaHas CBs3b. BTopuyHas, TpeTU4Hasi, YETBEPTHUYHAS
cTpykTypbl. [lenatypauus. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonorunveckue pynkuun 6enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, IMCaXapuibl, OJIMTOCAXapHUabl U MOJUCAXAPUIBI.
OO0mumii T1UIaH CTpOeHHUA U (PU3IUKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIMH YTIIEBOIOB.

Jlunuael. 'mapodunsHo-ruApOodoOHBIE cBoMicTBa. Kiaccudukanus munuaos.
Tpurnmuuepunsi, ¢ochomunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIUH
munuaoB. OOuMe cBOMCTBAa OMOJOTMUECKUX MeMOpaH — TeKy4ecTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHne HyKIEWHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommuiementapuoctu. [IpaBmiio Yapradda. CrpykTypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonornyeckue ¢pynkiuu JJTHK.
Buas PHK. ®ynkuun PHK B kietke.

Crpoenune mouekynsl AT®. Makpospruueckue cBsizu B Mmoisekyne ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIEHHbIE IEPEHOCYUKH, UX (PYHKIUU B
kinetke. /lpyeue mnykneosuompugpocgpamer (HT®). CexBenupoBanune JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, nPomeoMuKU.

CrpykrypHas Ouosiorus. OMoxuMuueckue U OMopU3UYECKHE HCCIIeA0BaHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoliekyl. Mooderuposanue
CMPYKMypsl U QYHKYUti 6UOMONEKYI U Ux Komniekcos. KomnvromepHuiti ouzaun u
OpeaHuyecKull CuHmes OUOMONEKY U UX HeNPUPOOHBIX AHAIO208.

JlemoHcTpanun

IToptpetsr: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

[uarpammel:  «PacnpeneneHue XUMUYECKHX DJIEMEHTOB B  HEKHUBOWU
npupojie», «PacnpeneneHue XuMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOE».

Tabnuuer u cxemsl: «Ilepmoanueckas TabaMIa XUMHYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOIbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHUE
MOJIeKyNbl  Oenka», «CTpyKTypbl OenkoBOM MoJeKyibl», «CTpoeHHE MOJIEKYI
yraeBooB», «CTpoeHne MOJIeKysl JUNHuaoB», «HyKIEMHOBBIE KHUCIOTHI»,
«Ctpoenue monekyinsl ATO».

O6opyoBanue: XuMuieckas 1nocyia u o00pyJoBaHue.

JladopaTopHas padora «O0HapykeHHEe OEJIKOB ¢ MOMOIIBIO KaueCTBEHHBIX
peaxkLui».

JlaGopatopuass  pabora  «lccnenoBaHuMe — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIM4YHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue U GQYHKUHH KJIETKH

Tumel KJIETOK: JyKapuOTH4YecKas W Ipokapuoruyeckas. CTpyKTypHO-
byHKUIMOHANbHBIE 00pa30BAHUS KIETKH.



Crtpoenue npokapuoTHueckoi kietku. KietouHas creHka OakTepuii u apxeil.
Oco0OEHHOCTH CTpPOEHUSI TEeTepOTpPO(HON U aBTOTPOPHOM NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib NpOKapuoT B OMOLIEHO3AX.

Crpoenue U G yHKUIHOHUPOBaHUE DYKapUOTUYECKOU KJIETKH.
[Tnasmatudeckas wmemOpana (rurasmanemma). CTpykTypa —IUIa3MaTHUECKOM
MeMOpaHbl. TpaHcoOpT BeLIECTB Uepe3 IUIa3MaTHUYeCKyl0 MeMOpaHy: MacCUBHBIN
(mupdys3us, obneruénnas auddys3us), aKTUBHBIA (MEPBUYHBIA W BTOPHUYHBIHI
aKTUBHBIN TpaHcnopT). [lomynpoHuiiaemocts MeMOpaHbl. PabGota HaTpwHii-
KaJIMEBOr0 Hacoca. DHJOLMTO3. MUHOUUTO3, (aronurto3. Jk3o1uTo3. Kierounas
crenka. CTpykTypa U GyHKUUU KIETOYHOU CTEHKH pacTeHUM, rpuloB.

Huromna3zma. [{uro3zone. Lutockener. JIBmxenne nurominazMbl. OpraHonsl
kieTkd. OIHoOMeMOpaHHBbIE OpPraHouAbl KIETKH: JHAOIIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbmkH, JU30COMBI, UX CTpPOCHHE W (YHKIMHU. B3aumMoCBsI3b
OJTHOMEMOPAHHBIX OPraHoOWA0B KJIeTKH. CTpoeHHe TpaHyJISIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus odeaxos 6 IIIC. CuHTe3 pacTBOPUMBIX OelkoB. CuHTE3
KJICTOYHBIX ~ MeMOpaH. [mamkuii  (arpaHy/sIpHBINA) — 9HIOIIA3MATUYCCKHIA
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Mooduguxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Knetounslid cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMJABI  KIETKH.:  MUTOXOHJPHUHU,  IIJIACTUIBI.
IIpoucxoacoenue mumoxonopuii u naacmud. Cumbuozcenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MHUTOXOHAPUN W TuiacTuna. [lepBuuHbIe,
BTOPUYHBIE U  CJIOXHbIE  IJIACTUAB  (DOTOCHUHTE3UPYIOIIMX  DYKAPUOT.
XJI0pOIUIAaCThI, XpPOMOILIACTBI, JIEMKOIIACThI BBICIIMX PACTEHHM.

HemeM6pannbie opranounabl kiaetku CtpoeHue v (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmsoi.
MukpodunameHTsl. AxkmuHosble Muxkpoguiamernmsl. MpIlIEUHbIE  KJIETKH.
Axmunogvie KOMNOHEHMbl HeMbluleyHblx Kiemok. Mukporpybouku. KneTouHslit
ueHtp. CTpoeHHe U JABUKEHUE KIYTUKOB M pEecHUYEK. MUKpOTpyOOUKH
nutomiasmel. Llentpuons. benku, accoyuuposamnvie ¢ MuxkpoguiameHmamu u
muxpompyooukamu. Momopuvie benku.

Anpo. O6onouka siapa, XpOMATHH, KapHOILJIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Anepubiii OenkoBblii Marpukc. IlpocTpaHCTBEHHOE pacHoONOKEHHE
XpoMOocOM B wuHTep(dazHoOM siape. yxpomamun u 2emepoxpomamur. benku
XpoOMaTUHa — TUCTOHBI. J{uHamuka s0epnoi 000104Ku 6 mumo3ze. AHoepHuviil
Mpancnopm.

Kierounbie BikiatoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KJIETOK dYKapHOT
(pacTUTEIbHOM, dKUBOTHOM, TPUOHOI).

JlemoHCcTpanun



IToptpersl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE JSYKapUOTHUECKOW KiIeTKu», «CTpoeHue
KUBOTHOW  kieTku», «CTpoeHHe  pacTUTeabHOM — KieTku»,  «CTpoeHue
MUTOXOHAPUM», «Aapo», «CTpoeHne NPOKAPUOTUIECKON KIETKU».

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpOIpenapaTbl pacTUTENbHbBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0akTepuaibHbIX KIETOK.

JlabopaTtopnass paGora «l3ydeHwe CTpOEHHsS KIETOK Pa3IMYHbBIX
OpraHU3MOBY.

IIpakTuuyeckas padora «l3ydyeHre cBOWCTB KIETOYHON MEMOpPaHbI».

JlabopaTtopnas pabGora «lccrnenoBanue IuiasmMoiid3a M Jeruia3Molid3a B
PaCTUTENbHBIX KIETKaX.

IIpakTnueckas  paGora  «l3ydyenwe  JBMKEHUS  LMUTOIUIA3MbI B
PACTUTENIbHBIX KIETKaX».

Tema 6. O0MeH BeniecTB M NMpeBpalleHUe JHEPTIUH B KJIeTKe

AccuMuIsUsa U TUCCUMMWIIALIUAS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl ooOMeHa
BEILECTB. aBTOTPO(PHBIM W TreTepoTpOoPHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTuyeckoe obOecnedyeHre KieTku: mnpeBpamnieHne ATO B
oOMeHHBbIX Tporeccax. DepMEeHTaTUBHBIM XapakTep peakuud KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXAHHU3M JCHCTBUS.
Kodepmentsl. Otanunst pepMEeHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl U OENKU-MHTUOUTOPHI. 3aBUCHMOCTh CKOPOCTH (HDepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HaKTOPOB.

[lepBUuHBIA CHHTE3 OpPraHMYECKUX BeHlecTB B KieTke. DOTOCHHTES.
AHOKCcUuceHHbIll U OKcueeHHbll Gomocunmes y baxmepui. Ceemocobuparowue
nueMeHmyl U NUSMeHmvl peakyuoHHo2o yenmpa. Poib XJI0poIuIacToB B MpoIecce
dbotocunTeza. CreroBast u TeMHOBas gasbl. Pomoodvixanue, Cs., C4. u CAM-munot
Gpomocunmesa. IpoaykTUBHOCTh (poTOCHMHTE3a. BnusiHue pa3nuyHbIX (akTopoB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OPraHU3MOB-XEMOCHUHTETUKOB!
HUTpUPUIUPYIOIINE OaKTEepuu, >KeIe300aKTepuu, cepoOaKTEpHUH, BOJOPOIHbBIE
OakTepuu. 3HaYECHUE XEMOCUHTE3A.

AHaspoOHble opranu3mbl. Buabsl Opoxenus. [IpoaykTel OposkeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENN OOJIC3HEH.

AspoGHBIE OpraHU3MBlI. Orarsl HYHEPreTUYECKOTO oOMeHa.
[ToaroroBuTtenbHbIN 3TaMN. [ TMKOIN3 — OECKUCTOPOAHOE PACIICTUICHUE TIIFOKO3bI.

buonoruyeckoe okucieHre, WK KJIETOYHOE JIbIxaHue. Poib MUTOXOHIpHIL B
nporueccax ouonornyeckoro okucieHus. Lukimnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss membpannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi AT®-cunma3zwi. llpeumyiiecTBa a’poOHOr0 NyTH
oOMeHa BelecTB nepe aHadpoOHbIM. DP(HEKTUBHOCTh SJHEPreTUYECKOro oOMeHa.

JlemoHcTpanuun

IToptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DOTOCUHTE3», «IHEPreTUYECKUil oOMeH», «bruocunTes
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3Y.

OO06opyaoBaHHEe: CBETOBOM MHMKPOCKOI, O0OOPYIOBaHHME JJIsl MPUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopunass padora «l3ydeHue  KATAIUTUYECKONM  aKTHUBHOCTH
bepMeHTOB (Ha MpUMepe aMHJIa3bl IIH KaTalas3bl)».

JlabopaTopHass paGora «l3ydyeHue (EepMEHTATUBHOTO paCHICIICHUS
MEPOKCHU/Ia BOJIOPO/Ia B PACTUTEIIHHBIX U KHUBOTHBIX KJIETKaX».

JladbopaTopHass pabora «CpaBHeHHE TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a».

JlabopaTopHasi padoTa «CpaBHEHHUE ITPOIIECCOB OPOKEHUSI U IBIXAHUSIY.

Tema 7. HacieacTBeHHasi uH(popManusa U peaju3anns eé B KIeTKe

Peakniun MatpuyHoro cuHTte3a. [IpUHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpUYHOTO cuHTe3a. Peanu3anus HacieacTBeHHOW nHbopMalnuu. [ eHeTnueckuit
KOJ, ero cBoiWcTBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHummsi
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranel. Yyactue tpancnoptHbix PHK B OnocunTese 6enka.
VYcnous Ouocunrte3a Oenka. KomupoBanme amuHOKuCIOT. Ponb pubGocom B
OouocuHTe3e Oenka.

CoepemenHvle npedcmasnenus o cmpoeHuu 2enog. OpraHuszanus reHoma y
MPOKAPUOT W 3YKapHOT. Perynsius akTUBHOCTH T'€HOB Yy MIpokapuor. ['mmortesa
onepona (®. XKako0, XK. Mano). Monexysapubie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi cenos. Perynsaius oOMeHHBIX
mporieccoB B kieTke. KieTouHblit romeocTas.

Bupychl — HeksieTouHbIe (OPMBI KU3HU U OO0IUTaTHBIC TTapa3uThl. CTpoeHHe
MIPOCTBIX U CJIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axkmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBanus denoBeka, XUBOTHBIX, pactenuit. CITIN], COVID-
19, conmanbHbIC U METUITUHCKUE TTPOOITIEMBI.

Buoungopmamura: unmeepayus u ananuz b6oavuiux maccusos («bigdata»)
CMPYKMYpHuIX bUosocuyeckux oanHvlx. Hanomexuonozuu 6 buonoeuu u meouyune.
Ilpoepammupyemvie pynxyuu beaxos. Cnocodwl 0ocmasKu 1eKapcms.



JlemoHcTpanuun

IToptpetsl: H. K. Konbuos, /. . UBanoBCkHil.

Tabmuiel u cxeMbl: «buocunTte3 Oenka», «'eHeTHUECKUN KOA», «BUPYCHI»,
«bakTepuodarm».

IIpakTnueckas padora «Co3naHue MOJIENIN BUpycCa».

Tema 8. /KusHeHHBI HUKJI KIeTKH

Knerounsi 1uki, ero mnepuoabl M peryisiuus. Wutepdaza u  MuUTO3.
Oco0eHHOCTH TMpOolIecCcoB, MpoTeKawimux B HHTepdasze. [loaroTroBka KiIeTKH K
nenenuto.  IlpecuHTeTHYeckwit  (MOCTMHTOTHYECKHI),  CHHTCTHYSCKHHA U
MOCTCUHTETHYECKUH (MPEMUTOTHYECCKUI) TIEPUOIbI HHTEP(A3HI.

Martpuunsiii cunre3 JAHK — permnukanua. Ilpunnuner perumkannu JTHK:
KOMIUJIEMEHTApHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJUIEIIbHOCTD.
Mexannsm perumkannu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeroMmepaza. XpPOMOCOMHBIM HAOOp KJIETKM — KapuoTuil. JIUTUIOWIHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie xpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenune knetkn — MUTO3. CTaguM MHUTO3a M NPOUCXOASAIIME B HHUX

nporecchl. Tumsl MuTOo3a. KaprokwHe3 W IUTOKWHE3. bronorudeckoe 3HadycHHUE
MHUTO3a.

Perynsanuss MUTOTHYECKOTO IHMKIA KIETKH. [IporpamMmmupyemasi KIIETOUHAs
rubenp — anomnTo3.

KnetouHoe sapo, XpoMocoMbl, (QYHKIIMOHATbHAs Te€HOMHUKA. Mexanuzmol
npoaugepayuu, oughgepenyuposku, cmaperus u euberu kiemox. «l{ugposas
K1emKa» — buouHgopmamuveckue mooeau QyHKYUOHUPOBAHUSA KIEMKU.

JlemoHcTpanuu

Tabmuiel 1 cxembl: «KW3HEHHBIH ITUKI KICTKH», «Mwuto3», «CTpoeHHE
xpomocom», «Permukanus JJHK».

OO0opynoBaHUe: CBETOBOM MUKPOCKOI, MUKpPOIIPEmapaThl: «MHUTO3 B KJIETKaX
KOpEIIIKa JIYKa».

JlaGoparopuass  paGora  «l3yueHme  XpOMOCOM  Ha  TOTOBBIX
MHUKpOTIperapaTax».

JlabopaTopHas padora «HabGmofeHne MuTO3a B KJIE€TKaX KOHYMKA KOPEIIKa
ayka (Ha TOTOBBIX MHUKpOIIpEaparax)».

Tema 9. CTpoenue u GpyHKUMHA OPraHU3MOB

buonornueckoe pa3HooOpasue OpTraHHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OCOOGHHOCTH  CTpPOEHUS W  JKU3HEHACITCIIBHOCTH  OJHOKJIECTOYHBIX
opraHu3MoB. bakTepuu, apxeW, OJHOKICTOYHbIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, APYTHE MPOTHCTHI. KOJOHWAIbHBIC OPTaHU3MBI.



B3auMocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, Opra"el U
cUcTeMbl opraHoB. OpraHus3M Kak euHoe 1enoe. ['omeocTas.

Tkanu pactenuit. Tumbsl pacTUTEIBHBIX TKaHEH: oOpa3oBaTesbHas,
MOKPOBHAs!, MPOBOJAIIAS, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMN U pacTooKeHUs TKaHEH B opraHax pacTeHUH.

TkaHu XKUBOTHBIX M 4YeJOBEKa. TUIIBI )KUBOTHBIX TKaHEW. dIUTEIUAIIbHALA,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOEHUS, (QYHKIUN WU
PACIIOJIOKEHHS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. Opransl H
CHUCTEMBI OPTraHOB )KUBOTHBIX U 4esioBeKa. PyHKIIMH OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKeleTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHue u
TUIIBI COEIMHEHUS KOCTEMN.

JIBrokeHue  opraHusmoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB!
amMEOOUTHOE, JKTYTUKOBOE, pPecCHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHMA:
TPOIIU3MBI M HACTUU. JIBHJKEHHME MHOIOKIIETOYHBIX JKUBOTHBIX M 4YEJIOBEKA!
MblleyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opramusmoB. Ilorjomenue BOABI,  YIIEKUCIOrO Tras3a W
MMHEPAIBHBIX BEIIECTB pacTeHUsIMHU. IluTtanue >XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKIIETOYHOE NuUIIeBapeHHue. lIuTaHne MNO3BOHOYHBIX MXUBOTHBIX. OTHENbI
[ULIEBApUTENIBHOTO TpakTa. [lumesapurensHble xeneswl. llnmeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pactenuil. Jpixanue »kuBoTHbIX. Auddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkH. KoxkHoe apixanue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u néroyHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE ~ YCIIOKHEHHE CTPOCHUS JIETKUX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxaTenpHas cUCTeMa 4YeloBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy ITULl U
MieKkonuTaromux. Perymsmus apixanus. JpixatenbHble 00bEMBI.

TpaHcropT BewWECTB y OpPraHuW3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHOoCHass cucremMa M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOocyAbl M KpoBb. Kpyru kpoBooOpalieHus. IBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHMSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX JKUBOTHBIX. PaboTa
ceplila v €€ perysiuus.

Brinenienne 'y opraHusmoB. BelneneHue y pacreHuil. Beinenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyond. Opranbel BblaeneHus. PuiabTpanus,
cekpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl PaOOThl OPraHOB BBIJCICHHUS.
CBs13b IOJIOCTH TE€Ja ¢ KPOBEHOCHOW M BBIICJIUTEIIBHON CUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYesioBeka. [louku. CTpoenue u ¢GyHKUHOHUPOBAHHUE
Hepona. OOpazoBaHue MOYH y YeJIOBEKA.

3ammTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii MW WTUCTHI MPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX paCTECHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOM 3a1UThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranu3ma ot Oone3Held. IMMmyHHas cuctema denoBeka. KieTouHbll u
rYMOpPaJIbHBIH HUMMYHHUTET. Bpokn€HHbli M npuoOpeTéHHbIN crneunduueckuit
uMMyHHUTET. Teopus KJIOHaTbHO-celiekTuBHOro uMMyHutera (I1. Dpmux, ©. M.
Bepuer, C. Tonerasa). BocnajurtenbHbIe OTBETH OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHHUTETa B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazmpaxxumocts W peryisiuuss |y  OpraHusMoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxuMocTs W  peryiasuus y
pactenuid. PocToBble BelecTBa U UX 3HAYECHHUE.

HepBhass cucremMa u pediekTopHas peryisuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIIOLNOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOU CHUCTEMBI
y SKUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u
pedraexropHas nyra. bezycioBHble U yCI0BHBIE pe(hIEKCHI.

I'ymopanibHas peryisius U SHAOKPUHHAs CHCTEMA JKUBOTHBIX U YEIIOBEKA.
XKene3pl DHHAOKPUHHOM CHCTEMBI W WX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M SHIAOKPUHHOW cucTeM. ['unortamnamo-runoduzapHas
cucrema.

JlemoHcTpanun

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocnu», «bakrepun», «lIpocreiimmue», «Opranbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cuctempr», «CTpoeHue cTeOIs»,
«CTpoeHHE JIUCTOBOW IIACTHHKHA», «TKaHMW MKUBOTHBIX», «CKEJIET 4YelIOBEKa»,
«IInmeBapurensHas cucrtema», «KpoBeHOcHas cucrema», «JlpIxareibHas
cucrema», «HepBHas  cucrema», «Koxa»,  «Mplmeunas  cucreMa»,
«BpinenurenbHas cucrteMa», «OHIAOKpPUHHAs cucTema», «CTpOEHUE MBIIILbI»,
«Mmmynurer»,  «KumeyHonosocTHele»,  «CxemMa  NHTAaHUS  PACTEHUN»,
«KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHI»,
«CTpoeHue miIaHapun», «BHyTpeHHee CTpOeHuE HO0KIEBOro uepBs», «HepBHas
cuctema peiO», «HepBHas cucrema narymku», «HepBHas  cuctema
npecMmelkaromuxcsa»,  «HepsHas  cucrema  nrun», «HepBHas — cucrema
MieKkonuTarommx», «HepBHas cuctema uenoBeka», «Peduekc».



O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpOIpenaparbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpenapaTbl TKaHEHW, pPaKOBHUHBI MOJUIIOCKOB, KOJUICKIIMH
HACEKOMBIX, HUTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTeHH, repOapuu
pacTeHUl pa3HbIX OTHEJOB, BIAXHBIE IMpenapaTrbl IKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa,
o0opya0oBaHue AJIs JEMOHCTPALIMU MOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmasa u OeJIKOB MoJ1 IeCTBUEM (PEpPMEHTOB, 00OPYAOBAHUE /IS
JEMOHCTpAIMU OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JIBHXKEHUM, MOJIEJIH TOJIOBHOTO MO3Ta PAa3IMYHBIX KUBOTHBIX.

JlaGoparopHasi pabora «l/3ydeHue TKaHEeW pacTEHHII».

JlabopaTopHas padora «l/3yueHne TKaHEW )KUBOTHBIX».

JlabopaTopHasi padora «/3yuyeHHe OpraHoB BETKOBOI'O PACTCHUS».

Tema 10. PazmHoOkeHHe U pa3BUTHE OPraHM3MOB

dopMbl pa3sMHOKEHHUST OpPraHU3MOB. Oecrioyioe (BKJIrOYas BEreTaTHMBHOE) U
nosioBoe. Buael  Oecnoyioro  pa3MHOMKEHHUSA. TOYKOBAaHUE,  CIOPYIISAIMS,
dbparmMeHTalys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBbie KieTku, Wik ramersl. Meinos. Craguu
Mmeio3a. [loBegenune xpomocoM B Meito3e. Kpoccunrosep. buosornueckuii cMbici
M€03a M II0JOBOrO Imporecca. MeWo3 M ero Mecro B JKU3HEHHOM ILIUKIIE
OpraHu3MOB.

[Ipen3apozsiieBoe pa3Butue. ['aMmerorenes y >kMBOTHbBIX. [10J10BbBIE JKeTe3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE JKUBOTHBIX. CrocoOsbl
OIUIOJOTBOPEHUS . HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgoecenes — 00Ha u3 enasuvix npooaem MOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopghoceneza. Craauum >MOpUOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [poOnenme. Tunbl  apoOicHHS.
Jlemepmunupoeannoe u HedepmuHnuposanuwoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJIEHUS] MIICKOMMUTAIOUINX. 3apOABIIIEBBIC JMCTKU
(racTpyJsiius). 3akiazka OpraHOB M TKaHEW U3 3apOIbIIICBBIX JIUCTKOB. B3anMHoe
BIMSHUAE 4YacTel pa3BHBAIOLICTOCS 3apojbiiia (3MOpHOHATbHAS WHIYKIIUS).
3akjagka TIUIaHAa CTPOEHMS JKUBOTHOIO KAk pe3ylbTaT HUEpPapXHUYECKUX
B3aMMOJICUCTBUI TEeHOB. BiusHue Ha >MOpHMOHAIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasutue xuBoTHBIX. [locTomOpuonanbHbli nepuon. llpsamoe wu
HempsiMmoe pas3BuTue. PaszButne ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHONOrmdyeckoe 3HAYE€HUE MPSMOrO0 M HEIpPSIMOTO



pa3BUTHS, UX PACIPOCTpaHEHUE B MpuUpoje. Tumbsl pocta *KUBOTHBIX. DAKTOPHI
PEryJIAIHNN POCTa )KUBOTHBIX M YesoBeka. CTaiuu moCTIMOPUOHAIBHOTO Pa3BUTHS
y )KUBOTHBIX U uesioBeka. [lepnopl oHToreHesa yenoBeka. CtapeHue u CMepTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHud. ['ametodutr u cnopodput. Meio3 B
KU3HEHHOM 1MKie pactenuil. OOpazoBaHue cmop B Ipolecce Meiosa.
'ametrorene3 y pacreHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOOTBOPEHUE Yy IIBETKOBBIX pacTeHuii. OOpa3oBaHue U
Pa3BUTHUE CEMEHH.

MexaHu3MBbI peTyJsaliyd OHTOIE€HEe3a Y PACTECHUN U )KUBOTHBIX.

JlemoHcTpanun

IToptpetsi: C. I'. Hapamun, X. [lInemas.

Tabmumel 1 cxeMmbl: «BereratuBHoe pa3MHOXKeHHE», «TuUIBI Oecroyioro
pasMHOXKEHUs», «Pa3sMHO)eHHE XJIaMUIOMOHAAbI», «Pa3MHOXKEHHUE 3BIJIEHBI,
«Pa3MHOXeHue ruapb», «Meiho3», «XpoMocoMbl», «I'ameToreHes», «CTpoeHue
AWIEKIETKH U crnepmaTo3ouga», «OCHOBHBIE CTaAMM OHTOreHesza», «lIpsmoe u
HenpsiIMOEe pa3BuThe», «Pa3BuTme wMmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOJOTBOPEHHUE Yy IIBETKOBBIX PACTCHUI»,
«CTpoeHHe CeMsiH OAHOAOJIBHBIX U JABYJOJbHBIX PACTECHUI», «KU3HEHHBIN UKII
MOPCKOMl  KamycThl», «KuU3HEHHBIM LHMKIT Mxa», <« KHU3HEHHBIH IUKI
ManopoTHUKa», «  KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe. CBETOBOM MHUKPOCKOIN, MHKPOMpEnapaThl SIHIEKICTOK U
CIIEPMATO30M/I0B, MOJIEIb «L[MKIT pa3BUTHS JATYILIKA.

JlabopaTopHas padora «l3yyeHre CTpOEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpENapaTax».

IIpakTuyeckass padora «BrpisiBIieHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKMBOTHBIX Y.

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHum».

Tema 11. I'eHeTMka — Hayka 0 HacJIeCTBEHHOCTH M W3MEHYHMBOCTH
OpPraHu3MoB

Hcropusi cTaHOBIEHUS W pa3BUTHS TEHETMKM Kak Hayku. PaGoter I
Mengens, I'. ne ®puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B PAa3BUTHHU
reHetuku. Pa6orel H. K. KoneioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TOHITUA U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YNCTAS JTUHUS, TUOPUIBI, TEHOTHII, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJIOTUYECKUN,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JlemoHcTpanuun

IToptpetsl: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konsros, H. W.
Basunios, A. H. benoszepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKN», «CXeMbl CKPEIIMBAHUS.

JlabopaTopHass padora «Jlpozoduna Kak OOBEKT T'€HETUYECKUX
HUCCJICIOBAHUM».

Tema 12. 3akoHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3akoH
eAMHO00pa3us rTHOpUIOB MepBoro nokosneHus. [IpaBuno gomMmunupoBanusi. Bropoii
3aKOH Menzens — 3aKOH paclLUeIUIeHUs IpU3HaKkoB. lLluTosiormueckue OCHOBBI
MOHOTHOPUTHOTO CKpelIuBaHus. ['unoresa 4ucToThl ramer.

AHanuszupyroniee ckpemnBanue. [[poMexyTouHbIN XapakTep HacleI0BaHMUS.
Pacmiennenre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHNM.

Jurubpunnoe ckpeuuBanue. TpeTuil 3akoH MeHjenst — 3aK0oH He3aBUCUMOTO
HACJICIOBAaHUsI  IPU3HAKOB. [{uTonornuecke  OCHOBBI  JAUTHOPHUIHOTO
CKpEILLIUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuersieHHOe
HACJIEIOBAaHUE T'EHOB, HApYILICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOpHsI HACIIEIACTBEHHOCTH.

['eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIpEAENIeHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelil U rereporamMeTHbId Ioj. ['eHeTmyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enoTur kak nenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aienu3M. B3anMonencTBue HeauIeIbHBIX T'€HOB.
KommiiementapHocTs. Onuctas. [lonumepus.

I'eHeTnyeckuil KOHTPOJIb PAa3BUTUS PACTCHUM, >XKUBOTHBIX WU YEJIOBEKA, a
Takke (PU3UOIIOTMUECKUX TMPOIECCOB, IMOBEACHUS M KOTHUTUBHBIX (YHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH
— Mapa3uT» U «XO3iUH — MHKpoOMOM». ['eHeTHMuecKkue acrheKThbl KOHTpOJIA U
M3MEHEHHMs HACJIeICTBEHHON MH(GOPMAIIUU B TIOKOJIEHUAX KJIETOK U OPraHU3MOB.

JlemoHcTpanun

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

Tabnuuel u cxembl: «[lepBrlif 1 BTOpo#l 3akoHbl Menaensa», «Tperuid 3aKoH
MeHnnensa», «AHanu3upymollee CKpeluBaHue», «HemoaHoe QOMUHUPOBaHHEY,
«ClerieHHOe HaclieJoBaHWE TMPU3HAKOB Y Jpo30oduiibl», «['eHeTuka mosa»,



«Kapuotun uenoseka», «Kapuotun apozoduibr», «KapuoTtum OTHIBD»,
«MHOXeCTBEHHBIN ajIean3M», «B3auMoaeicTBUE TSHOBY.

O6opynoBaHue: MoJeNb s JEMOHCTpAalMd 3aKOHOB €IuHOO0Opa3us
ruOpu70B TEPBOrO TOKOJEHUS ¢ pacCIICIUICHUS MPU3HAKOB, MOJENIb IS
JEMOHCTPAlMA 3aKOHAa HE3aBUCUMOI'O HACJIEAOBAaHUS IPU3HAKOB, MOJEIb I
JEMOHCTPAlMU CLEIUIEHHOIO HAcCJIEJOBaHUs IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpemnapart: «J{po3zoduna».

IIpakTnueckas padora «lI3ydeHue pe3yiabTaTOB  MOHOTHOPUAHOIO
CKpEIIMBAHUS Y IPO30(PUITBI».

IpakTnueckas  padora  «l3ydyeHwe  pe3yabTaToB  AUTHOPUAHOTO
CKpEIIMBAHUS Y IPO30(PUITBI».

Tema 13. 3akoHOMepHOCTH U3MEHYNBOCTH

B3aumoaeiictBue reHotuna u cpeabl npu  (HOpMHUPOBaHUU (DEHOTHUTIA.
N3meHunBOCTh NMpU3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. Buabl
M3MEHYMBOCTH. HEHACIIEICTBEHHAs U HACJICICTBCHHAS.

MonudukanuonHass U3MEHYHUBOCTh. Ponb cpeasl B (HOpMHUPOBAHUH
MOAU(PUKALMOHHON M3MeHuMBocTH. HopMma peaknuu npusHaka. BapuanuoHHbIN
psan u BapuanmonHas kpuas (B. Moranucen). CpoiicTBa MOAM(DUKAIMOHHON
M3MEHUYHUBOCTH.

I'eHoTHUIIMYECKAs] N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHUYHUBOCTH.
Bubl reHOTHITYECKOM M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOunaTuBHas W3MEHYMBOCTh. Mel03 M TMOJIOBOM TMpolecc — OCHOBa
KOMOMHATUBHON M3MEHUUBOCTU. Posib KOMOMHATUBHOM U3MEHYMBOCTHU B CO3AaHUU
TreHEeTHYECKOT0 pa3HO0Opa3us B Impeiesiax OJJHOTO BU/A.

MyTranuoHHass HW3MEHYMBOCTb. BHIbl MyTalMii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLIUPOBAHHbIE MyTaluuu. SnepHble U
nuToriazMaTuieckue myrtanud. CoMaTU4YECKUEe W TMOJOBblE MyTauud. lIpuunHbI
BO3HUKHOBEHUs MyTauui. MyTareHsl ¥ WX BIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTM MYTAallMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKUX PSAI0B B
HaciencTBeHHor m3menunBoctr (H.M. BaBwiioB). BHesiepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

OnuceHemuxka U OSNUSEHOMUKA, pOJb  dNUSEHEeMUYeCKUx Gakmopos 8
HAac1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2aAHUZMOS.

JlemoHCcTpanun

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. Basuiios.

Tabnuupt u  cxembl: «Bunel u3MeHuuBocTw», «MoaudukanroHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHUYUBOCTHY, «Merno3s»,
«OmnonoTBopeHue», «I'eHernyeckue 3a00aeBaHus yenoBeka», « Bumbl myramuii».



O6opynoBaHue: *UBbIe U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHHIA,
pucyHkH (dhoTorpaduu) >KUBOTHBIX C Pa3TMYHBIMUA BUIAMU U3MCHUHUBOCTH.

JlaGopaTtopHast padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOJAU(PUKALUOHHON W3MEHUYMBOCTH. [locTpoeHue BapualMOHHOrO psAna H
BAPUALMOHHOW KPUBOW».

IMpakTnyeckass padora «Mytaumu y J1apo3odmisl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eneTnka 4esn0BeKa

Kapuotun denoBeka. MexayHapoaHass mporpamMMa HMCCJIEAOBaHUS T€HOMa
4yenoBeka.  MeTonbpl  HM3y4eHUsT T€HETMKM  YEJOBEKA:  I'eHEeaJOTMYeCKUH,
OJIM3HEIOBbIH, HUTOT€HETUYECKUH, MONYJISIITUOHHO-CTATUCTUYECKUA,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIpEEIICHUE IE€HOTHUIIA!
IIOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C ITOMOIIBIO
[1]P-ananu3a. HacneacTBeHHble 3a001€BaHMS YellOBEKa. [ eHHbIEe 1 XpPOMOCOMHBIE
0oJyie3HM 4YenoBeKa. boJIe3HW C HACIENCTBEHHOM MPeapacroyioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKON T€HETUKH B MPEIOTBPALEHUH U JIEYEHUU N'€HETHUYECKUX
3a0o0yieBaHUI yenoBeKa. MeauKo-reHETUYeCKOe KOHCYJIbTUpoBaHHe. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «reHeTHYeCcKOro rpy3a». DTHYECKUE acleKThbl UCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBIMIEHHONW YYBCTBUTEJIBHOCTH YEJOBEKAa K
bu3rYecKOMy U XUMHUYECKOMY 3arps3HEHUI0 OKpYsKarolle cpeabl. ['eneTnueckas
IIPEIPACIIONIOKEHHOCTD YEI0BEKA K IIATOJIOTUAM.

JlemoHcTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4yeHUs T€HETUKH
yesioBeka», «I'eHeTnyeckue 3a00JeBaHUs YEIOBEKa».

IIpakTnueckas padora «CocTaBJIEHHE U AaHAIN3 POJTOCIOBHOM».

Tema 15. Cenexnusi OpranHu3mMoB

JlomecTukamuss W CeNeKUus. 3apoKICHHE CEJIEKUUH M JIOMECTHKALHH.
VYuyenne H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS U MHOTooOpasus
KyJbTYpPHBIX pacTeHuil. Ponp cemeknuu B CO34aHUM COPTOB PACTEHHUU M MOPOJ
#uBOTHbIX. CopT, mOpoaa, ITaMM. 3aKOH TOMOJIOTMYECKHX PSJOB B
HaclieACTBeHHOM wu3meHunBocth H. WM. BaswioBa, ero 3HadueHue i
CEJICKIIMOHHON paboThI.

MeTtonbl cenekuuoHHOM paboThl. WckyccTBeHHBIH OTOOp: MaccoBBIA U
WHVBUIYaJIbHBIN. Oranbl ~ KOMOMHALIMOHHOW  CEJEKIHUHU. HcnbiTanne
npousBoauTened 1mo moToMcTBY. OTOOp MO TEHOTHUIYy C TOMOUIBIO OLEHKH
¢dbeHoTHa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ nmoMolbio aHanuza JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboThI.
PannaninoHHBIA U XMMUYECKUN MyTareHe3 Kak MCTOYHUK MYTalHUWd Y KyJIbTypPHBIX



dbopm opranusmoB. Vcnonp3oBaHHE T€HOMHOTO pPEIAaKTUPOBAHUA M METOOB
pexomOuHanTHBIX JIHK /11 momydeHus uCXoIHOTO MaTepuaa ajisi CeJIeKIUU.

[Tonyuenue MIOJIUTIIIOUTIOB. BnyTtpusuaosas ruOpuu3aims.
bnuskopoacTBeHHOE — CcKpelMBaHWe, Wid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WiIu ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Mcmonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauszanus. [Ipeogonenue Oecrutoaus
MEXBUJOBBIX THOPUIOB. JJOCTIXKEHUS CENEKIIUU PACTEHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUA.

CoxpaHeHue U U3y4YeHUE N€HETHUYECKUX PECYpPCOB KYJbTYPHBIX PACTEHUU U
UX JUKAX poaMYed I CO3JaHMsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3MCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamnenue u ynpasieHue
2eHEeMUYEeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBLX
8 Yenax YAYUULeHUsl CYuecmsyromux u co30anusi Ho8blx NOpoo, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHEeHUeM COBPEMEHHLIX Memo008 HAYUHbIX UCCAe008AHUI,
nepeoosvix uoetl U NepcneKmusHbIX MexHOI02Ul.

JlemoHcTpanuu

Iloptpersl: H. WU. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabmuue! 1 cxembl: «L{eHTpBI MPOUCXOXKACHHUS U MHOTO00pa3Hsl KyJIbTYpPHBIX
pacTeHUi1», «3aKOH TOMOJOTHYECKUX PSIOB B HACJIEICTBEHHONW M3MEHUYUBOCTHY,
«Metoasl cenexkuun», «Otnanéunas rudpuauzanus», «MyrareHes».

JlabopaTopHas padora «l3yyeHue cOpTOB KyJIBTYPHBIX PACTEHUI U MOPOJ]
JOMalTHUX )KUBOTHBIX».

JlaGoparopHuasi pabora «/3ydeHue METOA0B CEIECKIIUN PACTEHUI».

IIpakTnueckas padora «IIpuBUBKa pacTEHHII».

IKcKkypceusi «OCHOBHBIE METOJBI U JIOCTHXKEHHUS CEJIEKUMU PACTCHUN U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO35SMCTBO, B JabOOpaTOpHUIO
arpoOyHHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. buoTexXHOJIOTHS U CHHTETHYECKAsI OMOJIOTHUSA

OOBEeKThl, HMCHOJb3yEeMble B OHOTEXHOJOTHH, — KJIETOYHbIE U TKaHEBbIE
KYJBTYDBHI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEpPUCTHUKA. TpanuuuronHas
OMOTEXHOJIOTHA:  XJeOOoNeyeHue, TMOMYyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTHl MHUKPOOHOJIOTUYECKUX
tTexHojorui. [IponsBoacTBO OeKa, aMUHOKUCIOT U BUTAMHHOB.

Co3aHue TEXHOJOTHM M MHCTPYMEHTOB LEJIEHAINPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpKAIllMX HE BCTPEUAIOLIUECs B MPUPOJIe OMOCUHTETUYECKHE Iy TH.



Kinierounas unxeHepusi. MeTonbl KyJbTypbl KIETOK M TKAHEW pACTEHUN U
K*UBOTHBIX. Kpuobanku. Comaruueckas ruOpuaM3anuss W COMATHYECKUI
smOpuoreHe3. lcrnonp30BaHWE TarIOWAOB B CEJIEKIUU pacTeHuid. [lonyyenue
MOHOKNIOHANbHbIX anmumen. Mcnoavzoeanue MOHOKIOHANbHBIX U NOJUKTOHAIbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpykuus
AMLEKIETOK U KIOHUPOBAaHUE >KUBOTHBIX. METOI TpaHCIUIAaHTALUKU SAep KIETOK.
Texnonozuu 0300po6neHusl, KYJIbMUGUPOBAHUSL U  MUKDOKIOHAIbHO20
DPA3MHOIICEHUA CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHasi MU TeHHas WHKeHepus. VCKycCTBEHHBIM CHHTE3 I'€Ha W
KoHCcTpyupoBaHue pekoMOuHaHTHbIX AHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTM)KEHUsT M IIepCIEKTHBBl  XPOMOCOMHOM M TIE€HHOM  HH)KEHEPUH.
DKOJIOTUYECKUE U ATUUECKUE TTPOOIEMBbl TeHHOW MHKEHEPHUH.

Menununckue ouotexnonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUMarHocTuka. MeTaOoJIOMHBIM aHallu3, TEHOUEHTPUYECKUH aHaliu3 MpoTeoma
YeJoBeKa Il OLEHKUM COCTOSIHMS €ro 310pOBbs. lcnosnb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OuoumkeHepusi nns  pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTMM, CO3JaHMs KOMIUIEKCHBIX
TKaHEeW coYeTaHWeM TEXHOJOTMd TPEXMEPHOro OMONMPHUHTHHra W ckadoyauHra
JUISl pELICHUS 3a7a4 IEPCOHAIN3UPOBAHHON MEIULIVHBI.

CoznlaHrue BEKTOPHBIX BAaKIMH C IEJbl0 oOecriedeHus KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTtaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonuposanus PHK-conepskanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAacCHBIE
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuuel u cxembl: «Mcnonb30BaHre MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
MIPOU3BOACTBE», «KileTouHass HHKEHEpUs», <[ €eHHas HHKEHEPUSI».

JlabopaTopHasi pabdoTa «l3yueHrne 00bEeKTOB OMOTEXHOIOTHU.

IIpakTnuyeckas padora «llomydyeHne MOTOYHOKHUCITBIX TPOLYKTOBY.

IKCKypcusi «DBHOTEXHOJIOTMS — BaXHEWIas MPOU3BOJAUTEIbHAS CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxaenne W pa3BUTHE HBOJIOIHMOHHBLIX NpeacTABJIeHU B
OMoJIOTHH

OpomormonHass Teopust Y. JlapBuna. Ilpeamocbuiki BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 HaydHas nesatenbHocTh Y. JlapBuHa.

JIBYOKYIIHE CHITBI 3BOJTIOIMHU BUA0B 1Mo Y. JlapBuHy (BbICOKas HHTEHCHBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACIEJICTBEHHAs M3MEHUMBOCTh, Oopnba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOP).



Odopmienne cunteTrnueckoi Teopun 3Bojroiuu (CTD). HeditpanbHas
teopust dBomtonuu. CoBpeMeHHas JBOJNIONUMOHHAs  Ouoyorus. 3HauyeHue
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JlemoHcTpanuun

IToptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. lapruH, C. C. UerBepukos, W. U. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuupsr u cxembl: «Cuctema xwuod upupoabl (mo K. JlunHew)»,
«Jlectnunia xuBbIX cymiectB (mo Jlamapky)», «MexaHusm (opMupoBaHUs
npucnocoOieHnit 'y pacteHudt u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapupyTta nyremectsus Y. lapsuna», «Haxonku Y. lapBuna», «Dopmbl 00pbsObI
3a cyuiectBoBaHue», «lloponabl romny6eit», «MHorooOpa3ue KyJlbTypHBIX (popm
KarmycThl», «[lopoasl JoManTHuX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX BUIOB
(mo Y. Japeuny)», «Cxema COOTHONICHHS JBWXKYIIUX CHJ OSBOJIOIUK,
«OCHOBHBIE TIOJIOKEHUSI CAHTETUYECKOU TEOPUH IBOJTFOLII .

Tema 2. Mukpo3BoTIOIMA U €€ pe3yJIbTaThl

[lonynsnus Kak 3leMEHTapHas e€QuHULA 3BOMIOUUA. COBpPEMEHHBIE METO/BI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnomyisiuuid. M3MmeHnenue
reHopoHa TOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHetruueckoro paBHoBecus [x. Xapnu, B. BaitnOepra.

OneMeHTapHble (AKTOPBI (ABWKYIIUE CHIIBI) DBOJIONUH. MYyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHYUMBOCTh. Jlpeilid reHOB — ciydaiiHble
HEHAIpaBJeHHble M3MEHEHMUsS 4YacToT amieiedl B nomyisuusax. Oddexr
ocHoBaTens. Iggexm 6Oymovinounozo zopraviuka. CHUdICEHUe 2eHemu4yeckKo2o
pasnoobpasus: npuyunsl u cieocmsus. llposenenue sghpexma opetigha 2enos 6
oonbuwiux U manvlx  nonyaayusx. Murpanuu.  M3onsuus  momymsiiuid:
reorpaduueckas (MPOCTPAHCTBEHHAs), OMOJIoTHYecKas (PEPOyKTUBHAS).

EctecTBeHHBI 0TOOp — HampaBisomuid  (QakTtop >BoMIOIUU. DOpMBI
€CTECTBEHHOTr0  OTOOpa:  ABWXKYIIUWA, CTAOWIM3UPYIOIIUN,  pa3pblBAIOIIMMA
(mu3pynTuBHbIi). [TomoBoit 0TOOp. BO3HWKHOBEHHE W DBOJIOIHS COLMATBLHOTO
IIOBEJICHUS )KUBOTHBIX.

[IprcniocOOIEHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIMH.

Bo3HukHOBeHHE  mpucnocoOieHuit y  opranusmMoB.  Apomopdo3bl U
uanoananrauuu. [lpumepsl npucnocoOiaeHuit y opraHu3MoB: MOPGOIOrHYECKue,
¢busnonornyeckue,  OWoxumuyeckue,  noBeAeHUeckue.  OTHOCHUTENBHOCTH

PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xkputrepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yJibTaT
MUKpo3BoOJItOIMK. M3omauus — kimouyeBod ¢akrop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUs: aJIONATPUYECKOE (reorpaduueckoe),



CUMIIATPUUECKOE (aKoJorHYecKoe), «MTHOBEHHOE» (monurIonu3arms,
rubpuan3anys). JuTenbHOCTh YBOTIOIMOHHBIX ITPOIECCOB.

MexaHu3Mbl GpOpMUPOBAHUS OMOJIOTUUECKOT0 Pa3HOOOpa3Hsl.

Ponb »BomOIMOHHONW OuONOrMM B pa3pabOTKe Hay4YHBIX METOJOB
coxpaHeHHsi 6ropazHooOpa3usi. MUKPOIBOIIOLHUS U KOIBOJIOLHUS MMapa3uTOB U UX
x03sieB. MexaHu3mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
00pBOBI C HEH.

JlemoHcTpanuun

IToptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabnuupl m cxembl: «MyTalMoHHAas HM3MEHYUBOCTH», «llomynsimonHas
CTpyKTypa Buaa», «CxeMa MposiBieHHs 3akoHa Xapau—BaitnOepra», «/IBmwxkymiue
CWJIBI HBOJIIOIIUU», «DKOJIOTHYECKash M30JSLUs MOMYJIAIUi ceBaHCKOU (openn»,
«['eorpadpuueckas H30MSALMS  JTUCTBEHHUIBI CUOMPCKOM H  JIMCTBEHHUIIBI
naypckoin», «[lonmynsiroHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XepTB», «Cxema
JEHCTBUSL €CTECTBEHHOTO o0TOopa», «@PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MHnycTpuanbHbiii MenaHu3M», «)XKuBble nckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpesxaaromas OKpacka KUBOTHBIX»,
«Dusnonoruyeckue anantanuu», «lIpucnocoOreHHOCTh OpPraHU3MOB U €&
OTHOCUTENBbHOCTH», «Kputepuu Buaa», «Bunpl-npoitnuku», «CTpykTypa BHAA B
npupozae», «CrocoObl Bugo00pazoBaHus», «l'eorpaguyeckoe BuI000pa3zoBaHUE
TpEX BUAOB JAHJBINICH», «DKOJIOTMYECKOEe BHUA000pa30BaHUE BHJIOB CHHUILY,
«ITonumnouas! pacteHui», «KamycTHo-peeqHbIid THOpUIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Uyydesia MTHIL U
3Bepeil C MpuUMepamMu paszIMYHBIX MPUCTIOCOOJIEHUHM, uydena NTHUI[ U 3Bepei
pa3HbIX BHJIOB, Trepbapuud pacTeHUd ONU3KUX BHJIOB, 00pa30BaBIIMXCSA
Pa3IUYHBIMU CITIOCOOAMHU.

JlabopaTopHass pabora «BpIsBICHHE W3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIAY.

JladbopaTtopHass  paGora  «llpucrocoOseHuss  OpraHu3MoB H  HUX
OTHOCHUTENbHAS 11€JI€CO00Pa3ZHOCTHY.

JladbopaTtopunass pabGora «CpaBHeHHE BHUIOB 10 MOp(doIoTHIecCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOLNSI U €€ pe3yJIbTAThI

Metonpl  u3yueHus MakpodBoJiouuu. [lameoHTonormdyeckue  MeTO[Ib
uzydeHus: osBosouuu. Ilepexonubie ¢GopMbl U QUIOrEHETHYECKUE  PSAJIbI
OpPraHU3MOB.

buoreorpaguueckue Metoasl uzydeHus sBodtouud. CpaBHeHHE (IOpHI U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpadpuueckue obmactu 3emun. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOpHOIOTHYECKUE U CPABHUTEIBLHO-MOP(OJIOTHYECKUE METOAbl M3YUCHUS
ABOJIIOIMU. ['eHeTHYeCKHMe MEXaHM3Mbl SBOJIIOIIUM OHTOIE€HE3a W IOSBJICHUS
ABOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJIOTHUYHBIE  OPraHbI.
Pynumentapubie  opraHbl M araBU3Mbl.  MOJEKYJISIPHO-T€HETUUYECKHUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKHE  METOJbl  HM3Y4YCHHUS  DBOJIOIHHU.
I'omonoruunpie TeHbl. COBpEMEHHBIE METOJIBI MOCTPOCHUS (PUIOTEHETHYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallMH U SBOJIOIMSI TECHOMOB.

OOmue 3akoHOMEpHOCTH (MIpaBHUIIA) IBOJMIOUUU. [Ipunyun cmenvl QyHKyuil.
HeobOparumocTs »Bomtonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOIUH.

JlemoHcTpanuun

[Toptpetsi: K. M. Bap, A. O. Kosanesckuii, @. Mromnnep, J. ['ekkelb.

Tabmuipl U cxembl: «DUTOTCHETUYECKUIN P JIOMIATU», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punnodute»,  «CemeHHBIE
narnopoTHuku», «buoreorpaduueckue 30HBI 3emun», «Jlpeli KOHTUHEHTOBY,
«Penukth», «HavanpHble CcTaguud SMOPHUOHATBLHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHMYHBIE W AaHAJOTUYHBIE OpraHb», «PyJauMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI deEJOBeKa W IMUMIIaH3e», «[1aBHbBIE
HaIpaBJICHUs BOIIOIUN», «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOITUN.

O6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSKH HCKOIMAeMbIX OCTAaTKOB
OPraHU3MOB, MYJISI)KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxoskaenne U pa3BuTHE KU3HU Ha 3emJie

Hayynbie rumore3sl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHE3 W
naHcrepMus. JloHaydHbIe TPEACTABICHUS O 3apOXKICHUM KH3HU (KpeallMOHU3M).
I'unoTesa MOCTOSTHHOTO CaMO3apOXKACHUSI KU3HU U €€ ONpoBepkeHue onbiTamu D.
Penu, JI. Cnannanmanw, JI. [Tactepa. [IpoucxoxieHue sxM3HU U aCTPOOUOJIOTHSI.

OCHOBHBIE ATaIlbl HEOPraHUYECKOU SBOJIIOLIUH. [Inanerapnas
(reosmornyeckasi) dSBONIONHUS. XHMHYCECKas SBONIONUS. AOHOTCHHBIH CHHTE3
OpraHn4eckux BellecTB u3 Heopranuueckux. Ombir C. Mumnepa u I'. HOpu.
O6pazoBanue moauMepoB u3 MoHOMepoB. KoamepBatHas rtumoteza A. .
OmnapuHa, runoresa rnepBuaHoOro 0ynbona k. XomnaeitHa, reHeTuuecKas TurmoTesa
I'. Mémnepa. Pubosumbr (T. Yek) m rumoresa «mmpa PHK» VY. TI'unbGepra.
dopmupoBaHre MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm u metoasl €€ wu3ydyeHus. Vckomaemble OpraHUYECKHE
octaTku. ['eoxpoHosorusi u e€ wmeroasl. OTHocHUTeNbHAas U abCOTIOTHAs
reoXpoHojorus. ['eoXxpoHomornyeckas miKasa: 30Hbl, 3pbl, IEPUObI, FTOXH.



HauanbHbie s3Tanbel opraHuudeckoi sBoiwouuu. [losBiaeHne u 3BOIIOLUA
MEePBBIX KIETOK. DBOJIOIHUSA MeTaboimn3Ma. BOZHMKHOBEHHE MEPBBIX YKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHM KaK aHaJIOT MEPBBIX Ha 3eMJie COOOIIECTB.
CrpomatonuTsl. [TpokapuoThl U 3yKapuOTHI.

[Mpoucxoxaenue 3ykaproT (CUMOHOTeHe3). DBOITIOIMOHHOE TIPOUCXOKICHUES
BUPYCOB. [IpoucCxX0okI€eHME MHOTOKJIETOUYHBIX OpPraHu3MOB. BO3HHUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUM BBICIIUX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacreHui. Bpixox pacrenunt Ha cymy. llosiBiieHMEe CIOPOBBIX pacTEHUU W
3aBoeBaHUEe UMM cCymu. CeMeHHble pacTeHus. [IpoucxoxkaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLHUU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX
tunoB. [lepBbie XOp0BbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIOIMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxieHrne MIEKOMUTAIONINX U
ntul. [lpunnun kmoyeBoro apomopgosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButre Xu3HM Ha 3emMi€e IO 3paM U IEpUofaM: apxe, MpPOTEPO30i,
najgeo3or, Me3030M, kaWHo3oM. OOmas  XapakTepucThka KiIumata U
reoJIOTMYEeCKUX TmporeccoB. llosiBIeHHe M pacuBET XapaKTEPHBIX OPraHW3MOB.
VYrieobpa3oBaHue: ero yciaoBUs U BIUSHUE Ha Fa30BbIN cOCTaB aTMOC(hephl.

MaccoBble BbIMUpPaHUSI — SKOJIOTUUYECKHUE KPU3UCHI Tponuioro. [IpuduHsl u
CJIEJCTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM IKOJOTMYECKUN KPHU3HUC, €T0
ocodenHoctu. [Ipobiema coxpanenus: 6nopazHoodpas3ust Ha 3emIie.

CoBpeMmeHHas cuctemMa opraHudeckoro mupa. [lpuHnumsl kiaccupukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMIIBI OPTaHU3MOB.

JlemoHcTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «Cxema omnbita @. Penu», «Cxema onbita JI. [lactepa mo
M3YUYEHHIO CaMO3apoKIeHus xku3Hu», «Cxema ombita C. Mwmmiepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  HBoOMK»,  «['€oXpoHOJOrMYecKas  IIKaja»,
«HauanbpHble 3Tanbl OpraHUYecKor 3BoNMOLUK», «CxeMa 00pa3oBaHMs >YKApUOT
nytéM cumOuorenesa», «Cucrema >XUBOH mnpupoab», «CTpoeHue BHUpYCa»,
«Apomopdo3bl  pacteHuid», «PuHHOGUTH», «OIHOKIETOYHBIE BOJOPOCIN,
«MHoroksierounsle Bogopocnu», «Mxu», «llanoporHukm», «Il'onoceMeHHbIE
pacteHus», «Opra"bl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «IIpocrteitmme», «KHIIEUHOMOIOCTHBIE,
«Ilnockue 4EPBU», «YIEHUCTOHOTUEY, «PBIOBI», «3€MHOBO/IHBIE,



«IIpecmbikarommecs», «lItune», «Mnekonuraronme», «Pa3BuTue XU3HH B
apXxeuckou 3pe», «Pa3BurHe )XKU3HU B NPOTEPO30OUCKON 3pe», «Pa3Burne xu3HU B
MAJIE030UCKOUN dpe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KailHO30MCcKOM 3pe», «COBpEMEHHAasi CUCTEMa OPraHUYECKOr0 MUpa».

O6opynoBanue: repOapuu pPACTEHUM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUH
UIJIOKOJKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, YydYena IMTHLl U 3BEpEw,
KOJUIEKIIMM OKaMEHEJIOCTEM, IOJNIE3HBIX HMCKOMAEMbIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryaabnas  JgaboparopHass padora «MoAeaupoBaHUE  OIBITOB
Mumnnepa—tOpu o u3ydeHno abMOreHHOTO CUHTE3a OPraHMYEeCKUX COCTMHEHUI B
NEePBUYHON aTMOchepe.

JlaGoparopuasi pabdora «l3ydyeHMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEW CTPOCHMsSI pPaCTEHUM
Pa3HbBIX OTZIEJIOBY.

IIpakTuuyeckas padora «M3yyeHue ocoOEHHOCTEN CTPOEHUS MO3BOHOUYHBIX
AKUBOTHBIX.

Tema 5. Ilpoucxo:xaeHne yejaoBeka — aHTPONOreHe3

Pa3znensl u 3agaun aHTpONonoruu. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHME TPEACTABICHUW O IMPOUCXOXKICHHM YeEJIOBEKa. PennrunosHsle
BO33peHusA. COBpEMEHHBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH.  CPAaBHUTEIBHO-
MOp(OJIOoTrUYECcKHUE, AMOPUOTOTHYECKHUE, (bu3H0I0r0-0MOXUMHUYECKHE,
noBesieHueckue. OTauuus 4enoBeKa OT )KUBOTHBIX. [IpsIMOX0XKIEHNE U KOMIUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBuUTHE rOJIOBHOrO MO3ra M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBmwkymue cuibl (pakTopbl) aHTPONOreHe3a: OUOJIOTHYECKUE, COIUATIbHBIC.
CooTtHouleHre OMOTOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOTIOrEHESE.

OcHOBHBIE CTaauM aHTpororenesa. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(POKOHCYIIBI) ¥ PAHHUE MMOHTUIBI — OOIIHME MPEIKU YeTI0BEKOOOPa3HBIX 00€3bsH U
mo/ie. ABCTPaJIONUTEKU — ABYHOTHE NPEAKH JIIoAci. YeloBeK yMelbli, MepBbIe
W3TOTOBJICHUS OPYIHUN TpyAa. UernoBeK NPsIMOXOMSIIUN U IEPBBIM BBIXOJ JIFOJAEH
3a mnpenensl  Adpuxku. YenmoBek reipenbOeprckuii  — oOmUNA  TPEAOK
HEaHIEpTaJbCKOr0 YEJOBEKAa M YEJIOBEKAa pPa3yMHOro. UenoBEeK HEaHIEpPTaIbCKUI
KaK BHUJ JIIOJIEW XOJIOAHOrO Kiaumara. UenoBeK pa3yMHbII COBPEMEHHOI'O THIIA,
JCHUCOBCKUM YEJIOBEK, OCBOECHHWE KOHTHHEHTOB 3a mpeneiramMu AdQpuku.
[laneoreHeTka 1 MaJ€OreHOMHUKA.



DBONIOLKA COBPEMEHHOro 4esoBeka. EcTecTBeHHBI OTOOp B MOIMYJISILUSAX
yesioBeka. MyTaluuoHHBIN mponecc U noiaumopdusm. [lonynsuroOHHBIE BOJIHBI,
npeiid renoB, murpanus U «3G(EeKT OCHOBATENS» B MOIMYJISIIUSAX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pacel. IloHarue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBcTpasio-HerpouaHas  (9KBaTOpUAIbHAS),  MOHTOJIOMIHAS
(a3smarcko-aMepuKaHCKas). Bpemss W TyTH pacceleHHs YeloBeKa I0 IUIaHeTe.
EnvacTtBO  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IprcniocOONIEHHOCTh YeJOBeKa K pa3HbIM YCJIOBHUSIM OKpYKarouled cpeibl.
Bnusinue reorpaduueckoil cpenbl U Apeiida reHOB Ha MOpP(DOIOTHI0 U
(U3HOJIOTHIO YeIOBEKa.

MexXaucUuIUIMHApHBIE ~ METOIbI B (PU3UYECKOM  (OMOIOrHuYecKoi)
AHTPOIIOJIOTHH.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U [aJ€0aHTPONOJIOTHS
YEeJI0BECUECKUX IONMyJsAlMi. buoconuanbHble MCCIENOBAHUSA IPUPOIBI UYEIIOBEKA.
HccnenoBanue KO3BOIIOLUH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanun

IToprpetsl: Y. Hapsun, JI. Jlukn, . 4. Porunckui, M. M. I'epacumos.

Tabnuupl U cxembl: «MeTobl aHTPOTIOIOTUU», «['0JIOBHON MO3I YEIOBEKa»,
«YenoBekooOpa3Hbie 00€3bsHbI», «(CKener 4YelnoBeKa M CKeJeT IIMMIIaH3e»,
«PynuMeHTBI M aTaBU3MbI», «JIBHKYIIUE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLUOHHOE
IpEBO  4YeNOoBEKa», «ABcTpanonuTtek», «YenoBek  ymMmenblii», «YemoBek
MPAMOXOAAIINI», «/leHncoBckuil yenoek» «Heannepranbup», «KpoMaHbOHIBI»,
«IIpenku yenoBeka», «ITarbl IBOIIOLNHN YEIOBEKA», «Pachl 4eIOBEKa».

O6opynoBaHue: MYISDKM — OKaMEHENOCTeH, MpeaMEeTOB MaTepuaibHOM
KyJIbTYpbl TPEIKOB ueloBeka, penpoaykuuu (dbortorpadum) KapTHH C
MU(DOTOTHYECKUMU U OUONEHCKUMU CIOKETaMHU MPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaguu HaxoIOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BEeKa, MOJIENb
yeperna 4YejaoBeKa M uepena IMIMMIIaH3e, MOJENb KUCTH YelIOBEeKa U KUCTH
LIMMIIaH3€, MOJEII TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnas pabGora «l3ydyeHne OCOOEHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKa, CBA3aHHBIX C IIPSIMOXOKICHUEM.

IIpakTnueckas padora «l3yyeHne S3KOJOTHUECKUX aalTalllui YeI0BEKa».

Tema 6. Jxonorusi — HayKka O B3aHMMOOTHOIIEHHSIX OPraHU3MOB H
HAJJOPraHU3MEHHBIX CUCTEM C OKPY Kalllel cpeaou

3apoxkeHre U pa3BuTue dkojoruu B Tpyaax A. I'ym6onbpara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
sK0J0ruu. CBS3b SKOJOTMH C APYTUMHU HayKaMH.



Metonbr skonorud. IloneBble HabOmOIEHUS. DKCIEPUMEHTHI B DKOJIOTHH:
npupoAHble U JlabopaTopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKPY’KaroIIeH Cpeibl: JIOKAJIbHBIN, PETHOHATBHBIN U TJI00QTHHBIMN.

3HayeHUE DOKOJOTMYECKMX 3HAHUW I  YEJIOBEKa. DKOJOTMYECKOE
MHPOBO33PEHME KAaK OCHOBA CBSA3EH 4YeJoBeyecTBa ¢ npupoaoi. dopMupoBaHue
JKOJIOTMYECKOMN KYJIBTYPHI U KOJIOTUYECKON IPAaMOTHOCTHU HACEIICHMUS.

JlemoHcTpanuun

[Toptpetsi: A. I'ymGonpar, K. @. Pynbe, H. A. CesepiioB, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl skonoruu», «Metonbl skojorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOLIEN CPEIbI».

JlaGopaTtopHast padora «M3yuenue METO/IOB AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia OOMTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Kinaccudukanus
HKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpornoreHHsie. Oo1ue
3aKOHOMEPHOCTH JICHCTBHUsS dKOJOrHUeckux ¢aktopos. [IpaBmwio muaumyma (K.
HInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTCHOOWOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢akrtopel. CBeT Kak 3Konorudyeckuit Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. JKOJOTHYECKHUE TPYIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CHUrHanbHas poJib CBETA.
doTonepuoau3M.

Temneparypa kak skosornueckuit ¢akrtop. JleiicTBue TemmnepaTypsl Ha
opraHu3Mbl. [IoMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocth kak skonorudeckuit ¢aktop. llpucnocobnenusi pactenuit k
nojaJep ka0 BoaHoro Oananca. Knmaccudukaius pacTeHUM MO OTHOIICHHIO K
Boze. [IpucrnocoOneHus )KMBOTHBIX K U3MEHEHUIO BOAHOI'O PEXUMA.

Cpeabl oOuTaHUsI OPraHU3MOB. BOJIHAs, HA3€MHO-BO3/YIlIHAas, TOYBEHHAs,
riyOMHHasT  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XMMHUYECKHUE
0COOEHHOCTU cpell oOuTaHusi opranu3moB. [lpucrnocoOneHuss OpraHu3sMoB K
’KU3HU B Pa3HbIX Cpelax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rogu4Hble pUTMbL. [IpHCTIOCOOIEHHOCT OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HMU.

Kuznennsie Qopmbel opranusmoB. [loHstue o ku3HeHHOU (opme.
Kuznennsie Gopmbl pacTEHUM: AepeBbs, KYCTAPHUKHU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIC (OPMBI KUBOTHBIX. THUIPOOMOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (bakTopsl. Buner OMOTUYECKUX B3aUMOJICHCTBUN!
KOHKYPEHIUS, XUIIIHUYECTBO, cuMON03 U ero (gopmel. [lapazutusm, xooreparus,
MYTyaliu3M, KOMMEHCAINU3M (KBapTHPAHTCTBO, HaxyeOHnuecTBO). Hetpoduyeckue
B3auMmojieiictBus  (Tommyeckue, ¢Gopuueckue, ¢dadpuueckue).  3HAUCHHE
OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oburtanus. [IpuHIIUI KOHKYPEHTHOT'O UCKITIOUCHUS.

JlemoHCcTpanun

Tabnuupel U cxeMmbl: «Dxojnornueckue (axtopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MOIIOTMUECKHE aJanTaluu
KUBOTHBIX», «Cpenpl OOWUTaHUS OpPraHU3MOB», «DBHOJIIOTMYECKUE PHUTMBI»,
«Kuznenneie  popMbl  pacTeHui», «KusHeHHble (HOPMBI  KUBOTHBIXY,
«9KocucTeMa IMHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOro jeca», «llenu
nuTaHus», «XumHudectBo», «llapasutuszm», «Koukypennus», «CumOuos3»,
«KoMmeHcanuzm».

O6opynoBanue: repdbapud pacTEHUHM W >KUBOTHBIX, MPUCIHOCOOJIEHHBIX K
BIUSHUIO PAa3jIMYHbIX JKOJOTMYECKUX (PaKTOpoB, TepOapuu CBETONIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBLIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMUBbIE KOMHATHBIE PACTEHMSI, TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIUXCA K THUrpoduTaMm, Kcepoputam, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repOapuy W KOJUJIEKIIMM pPACTEHUHM M IKUBOTHBIX, OOJaJaoMIMX YepTaMu
MPUCTIOCOOJIECHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KHU3HHU, repOapuu u
KOJUIEKIIUM PACTEHMH M >KMBOTHBIX Pa3IWYHBIX >KM3HEHHBIX (POPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSIX.

JladbopaTopHasi pabGora «BpIsBICHHE TMPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO CBETa».

JladbopaTopHasi pabGora «BpIsBICHHE TMPUCIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTU pACTCHHH U3
pa3HbIX MECT OOUTAHUSI».

Tema 8. Dko10rusi BUI0B U MOMYJISILMH

DKOJOorn4YecKue XapaKTepUCTUKH  TIOMYJISIIUH. [lonynsiiust  Kak
Ouosoruyeckas cucreMa. Pojib HEOAHOPOIHOCTHU Cpefibl, (pu3zndeckux 6apbepoB U
0CcoOeHHOCTEW OMOJIOTHM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuid. OCHOBHbIE TMOKa3aTead MOMYJSIUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHasi M TII0JIOBass CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMI pPOCTAa,
CMEPTHOCTh, MUTPALIHSI.

DKojoruyeckas CTpykrypa nonyianuu. OleHKa YUCIACHHOCTH IMOMYJISIUU.
JlnHaMuka TIOMYJISIUMM U €€ peryisnus. bUOTHUECKHH MOTEHILMAJ TOMYJISIUU.
MoaenupoBaHue TMHAMUKU TOMYJISIIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBsie BbDKMBaHUS. Perynsiuss 4UCICHHOCTH TOMYJSIUNA: poyib (PaKTOPOB,
3aBHCAIIUX U HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJOTHYECKHE cTpaTeruu BUa0B (I- 1
K-ctparerum).

[TonsiTue 00 »KoJOTMUECKOW HuUIe BHaa. MectooOuTanue. MHoromepHas
Mozenb 3KoJiorndeckon HumM Jk.M. XarumHcoHa. Pa3mepbl 3KONIOTMYECKOU
Huiu. [loreHuManbHas U peaJn30BaHHAs HULLIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl U HUX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKNE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpalUil >KUBOTHBIX. buoliornueckue
WHBA3UH 4Y>KEPOJIHBIX BUIOB.

JlemoHcTpanun

[Toptper: dx. . XaTuyuHCOH.

Tabmumel W CXeMbl: «DKOJOTHYECKHE XapPaKTEPUCTUKU  TMOIYJISIIUKY,
«IIpocTpancTBeHHass  CTpykKTypa  nomyjsiuun», «Bo3pacTHeie  mupaMuibl
nonyasauun», «CKOpPOCTh  3aCelIeHUsI TOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranusMamMun», «Mogenp s3xosorndeckor Humu JIx. M. Xatuuncona».

O6opynoBaHue: repoapuu pacTeHUM, KOJIIEKITUU )KUBOTHBIX.

JladbopaTopuass  paGora  «lIpucmocobneHuss ceMsH  pacTeHMM K
PaCCEICHUIO».

Tema 9. DKos10rus CO00IIECTB. IKOJOrHUECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMu B OUOIEHO3€.

DkocuctemMa kak oTkpbiTas cucrtema (A. JIx. Tencnm). DyHKIMOHATbHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME. MPOAYLECHTBl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [TouBbl U Uiibl B 3kocucTemax. KpyroBopor BEIIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE  TIOKa3aTeJIM  JKOCUCTEMBI. buomacca W OPOIYKIIUSL.
DKOJIOTMYECKHE MUPAMUIBI YCell, 0MOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. Dayxmyayuu.
HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHble U
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTPOINOI€HHBIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobiectBo. bropasHooOpasue 1 moJIHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[TpupoHbIE 3KOCUCTEMBI. DKocucmembl 03€p U pex. IKocucmemvl Mopetl u
oKeanos. Jxocucmemvbl MyHOP, 1ecos, cmenetl, NyCMulHb.

AHTpPOIIOTCHHBIC 3KOCHCTEMBI. ATpo3KocHcTeMa. ArporieHo3. Pazauuwms
MEXIy aHTPOIOTCHHBIMU U TIPUPOTHBIMH SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. [opojckas
daopa u dayna. CuHaHTpomM3aIusl TOPOJACKOW QayHbl. buomorumdeckoe wu
X031CTBEHHOE 3HAUYCHHE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSA OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
skocucTeMax. Poib kackaonozo sgphgpexkma u 6udos-s0uguxamopos (kurouesvix
8U008) 6 PyHKYUOHUPOSaHuu Kocucmem. TlepeHOC HEPTUU M BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMYNBOCTh OPTraHU3MOB, TOMYJISAIIUNA U 3KOCHCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUH.

Mexarnuzmuol 8030elicmeus. 3aepsA3HeHUll  PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSIX,
OCHOBbL ~ 9KOJOSUYECKO20 — HOPMUPOBAHUS  AHMPONO2EHHO20 — B030eLCEUs.
MeTo/1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanun
IToptpert: A. JIxx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKocHucTeMa

HIMPOKOIUCTBEHHOT O Jieca», «IKOCHUCTEMa XBOMHOro yeca», «DyHKIIMOHAIbHBIE
TPYIIBI OPTaHU3MOB B JKOCHCTeMe», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«lenu nutanus (macTOMINHAS, AETPUTHAS)», «IKOJIOrHUECKas MUPAMHU/IA YUCEI»,
«IKoJorruecKas nmupamusia OruoMacchl», «IKOJOTHUecKas MUpamMuia dHEPTUu»,
«O0pa3zoBanue 6onoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE jeca Mocie
noxkapa», «9KocucteMa o3epa», «ArpoieHo3», «KpyroBopor BemIeCTB U IMOTOK
SHEPTHH B arpolieHose», «I[Ipumepsl ypOosKocHCTEM.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U JTUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJICITh
IKOCHUCTEMBI.

IIpakTuueckas padora «l3ydyenue u onucanue ypo03KOCUCTEMBI».

JladbopaTopHass paGora «l3yueHue pazHOOOpa3uss MEIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHsi « DKCKYpCHsl B THIMUYHBIN OworeorneHo3 (B ayOpaBy, Ocpe3HsK,
CJIbHUK, HA CYXOJ0JbHBIA WM MORMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKeKypeusi «DKCKypcHs B arposkocucteMy (Ha IMOJie MM B TEIIMYHOE
XO03HCTBO)».

Tema 10. buocdepa — riodanbHast IKOCUCTEMA

buochepa — obOmennanerapHas o6ojouka 3eMiH, TZI€ CYHIECTBYET WIH
CylLIecTBOBaja Ku3Hb. PazBuTHe npejacraBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu 6uocheps! u e€ coctas. XKupoe
BeIecTBO Onocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsA Onocdepbl. OcoOeHHOCTH Onocdepsl Kak
ri06aibHOM 3K0ocHCTeMBbI. JJuHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BCIIECTB M OMOTCOXMMHUYCCKHE UKIBI (Yriieposa, a30Ta). PUTMUYHOCTD SIBIICHHIA
B Ouocdepe.

3oHasnbHOCTh Ouochepnl. [lonarune o Ouome. OCHOBHBIE OWOMBI CYIIHU:
TyH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIe U MIMPOKOJIUCTBEHHBIE JIeca, CTENH, CaBaHHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeCa, BHICOKOTOPhs. KiumaT, pacTUTENbHbIN U )KUBOTHBIN
MUp OHOMOB CYIIIH.

CrpykTypa u G yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U
onochepHbIX QYHKIIHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, J. 3rocc.

Tabnuuer u cxemsl: «['eochepsr 3emnn», «KpyroBopot a3ora B mpupoae»,
«KpyroBopor yriepona B mpupoae», «KpyroBopoT kuciopoga B NpUPOE»,
«KpyroBopot Boabl B mpupozae», «OcHOBHble OMoMbl cymmn», «Kinmarnueckue
nosica 3emnu», «TyHapa», «Tailra», «Cmemannbiii jgec», «IIIupokoaucTBeHHBIM
nec», «Crenb», «CaBanHa», «IlycTbiHa», « TponuyecKuii Jiec».

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBek u oOKpy:Kaoumias cpeaa

DKOJIOTUYECKHE KPU3UChl M HUX MNpUYUHBL. Bo3neiicTBue denoBeka Ha
ouochepy. 3arps3HeHue BO3AYMHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHeHue kimMmara.

AHTpPOINOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIM M XKUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbl MPHUPOJIBI.
Kpacubie kuuru. Ocobo oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannyeckue cazpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U MPHUPOIBI.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXPaHEHHE  OMOJIOrHMYECKOro
pazHooOpazus 3emiau. OOmME 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSATHBIEC MOCIIEACTBUS.

Pa3BuTne METOAOB MOHUTOPWMHIA pPa3BUTHS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroweli u
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX U008 U 9IKocucmem. (OcCHOBbL



sKopeabunumayuu dKocucmem U cnocob6os 00pvbOLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbIX IKOCUCTNEM.

JlemoHcTpanuun

Tabmuiel W cXeMbl.  «3arps3HEHHE  aTMocepbl»,  «3arpsA3HCHHC
rugpocdepsr», «3arps3HeHue MouBbI», «llapHukoBBIA 3PdekT», «Ocobo
OXpaHsIEMbIC MPUPOJIHBIC TEPPUTOPUNY», «KMOACIIH YIPABIIEMOT0 MUPa».
Oo6opynoBanue: ¢oTorpaguu OXpaHSEMBIX pPACTCHHH W >KMBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peTrUoOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
oOyyarolMMHCs TPOrpaMM CpPEAHEro oomero oOpa3oBaHMs. JMYHOCTHBIE,
MeTarpeMETHbIE U TTPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpaMMBbl IO OHUOJIOTHH
BBIJIEJIEHBI CIEAYIOLINE COCTABISAIOLIUE. OCO3HAHHE OOYUYaOLUUMUCS POCCUNCKOMN
IpaXKIaHCKON UIEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEICHUIO, Hanuuue Momugayuu K OOydyeHUr0 Ouojorum,
yeneHanpaegiennoe paszeumue BHYTPEHHUX YOEKICHUM JMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HCTOPUUECKUX TPAAUIMI pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, 20MOBHOCb U CNOCOOHOCMb 00YUAIOIINXCSl PyKOBOJICTBOBATHCSI B CBOEH
JESTENbHOCTH I1[€HHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0  00pa3oBaHUs, Haluuyue NpasoCoO3HAHUs  HKOJIOTHUYECKOM
KYJBTYPbI, CHOCOOHOCIMU CMAagUmb e U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMBbl MO OUOJIOTUM TOCTHTAOTCS
B €IMHCTBE Y4eOHOW M BOCHUTATEIbHOM MAESATEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUICKUMHU COLIMOKYJIbTYPHBIMHU, HCTOPHUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU LEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMu
HOBEJIECHUS U CIOCOOCTBYIOT IIPOLIECCAM CaMOINO3HAHUSA, CaMOBOCIHMTAaHUS U
CaMOpa3BUTHUS, pPAa3BUTHs BHYTPEHHEH TMO3WLMK JUYHOCTHU, NATPUOTHU3MA W
yBaKEHUS K 3aKOHY U MPaBOMOPSAIKY, YEIOBEKY TpyAa U CTaplieMy MOKOJICHUIO,
B3aMMHOT0 YBa)KEHHUSA, OEpPEKHOT0 OTHOIICHHS K KYJIbTYpHOMY HAaCIEIUI0 U
TpaJMIIMsIM MHOTOHAllMOHAJIBHOrO Hapona Poccuiickoit denepanuu, npupoae u
OKpy>Karolle cpene.

JIn4HOCTHBIE pe3yNnbTaThl OCBOEGHMsS YyueOHoro mpeamera «buonorus»
JOJIKHBI OTPaKaTh TOTOBHOCTb M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW NO3ULMENH JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OO0IIecTBa, PAacCIIUPEHUE KU3HEHHOIO
OMbITA U OMbITA JEATEILHOCTH B IPOIIECCE peau3allid OCHOBHBIX HaIlpaBJICHUIM
BOCIIUTATENBHON JEATEIBLHOCTH, B TOM YHCIIE€ B YACTH!

1) rpaIaHCKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON MO3ULKUH 00YUYaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOI0O OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKeHHE
3aKOHA U MPaBOMNOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEITEIBHOCTHM IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHIMOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTH  OMNpPEAENATh COOCTBEHHYIO TMO3MIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIOJIEH C pa3HbIMU YOEKICHUSIMH, KYyJIbTYPHBIMU LEHHOCTSIMHU U
COLMAJIBHBIM IIOJIOKEHUEM,;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIENOBATEIbCKUX 3a/a4, YBAXKHUTEIbHOTO
OTHONIIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTH K T'YMaHUTapHOW U BOJIOHTEPCKOU €A TEIBHOCTH;

2) MATPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUNCKOU IPaXIaHCKOMN UJIEHTUYHOCTH,
[IaTPUOTU3MaA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpEN]
PonuHoii, ropmoctu 3a CBOW Kpau, CBOWO PoauHy, CBOH S3BIK U KYJIBTYDY,
IIPOLIOE U HACTOsALEE MHOTOHALIMOHAIBLHOI0O Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIIEHNE K IIPUPOJHOMY HACIIEIUIO U MaMATHUKAM IIPUPOBI,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJaJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHEe OWOJIOTMM, TOHMMAaHUS 3HAYEHHUS OWOJIOTMM B IO3HAHUM 3aKOHOB
MPUPOABI, B dKU3HU YEIOBEKA U COBPEMEHHOI'0 OOIIEeCTBa,

ujeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIyXeHHUI0 M 3aummurte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

OCO3HAaHMUE JYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HApOAa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTh OILIGHMBATh CHUTYalMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSCH HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOSHUE YCTOHYUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEIAM, CO3aHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuy;

4) 3¢TETHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUIA,

ITIOHUMAaHUE SMOLMOHAIIBHOIO BO3IEUCTBUS KUBOU IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPAKEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSBIISTH KAUECTBA TBOPUYECKOM JINUHOCTH,

5) ¢u3uueckoro BocnuTaHUsi, (POPMHUPOBAHHUSI KYJIbTYPbI 310pPOBbSI H
IMOIMOHAJIBHOTO 0JIATOTOTY M :

MOHMMAaHUE W peanu3alus 370poBOro u Oe3omacHoro oOpa3a >XKHU3HU
(3mopoBoe  mUTaHUE, COOJIOJIGHWE TMITMEHWYECKUX TMPaBUI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryispHas Quznyeckas
aKTUBHOCTB), OCEPENKHOTr0, OTBETCTBEHHOI'O M KOMIICTCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

MOHUMaHUE IEHHOCTH TMPaBW HWHIUBUIYAIBHOTO M  KOJJIEKTHMBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YIPOXKAIOIIKX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHUE TIOCJICJCTBHIA W HENPHSITUS BPEIHBIX MPHUBBIYCK (YIOTpEOJICHUS
aJIKOTOJIs, HAPKOTHKOB, KypEHHS);

6) TPy/10BOr0 BOCIIMTAHMA:

TOTOBHOCTH K TPY/Y, OCO3HAHKE IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTHBHOM JI€ATENbHOCTH TEXHOJIOTHYECKOM M COLUaIBHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO JI€ATE€IbHOCTD,

MHTEpEC K pazinyHbIM cepaM MpoPecCUOHANBHON AESITeNIbHOCTH, YMEHHE
COBepIlaTh OCO3HAaHHBI BBIOOp Oyaymied mnpodeccun | Pean30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIaHBI,

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CamMoOOpa3oBaHUIO Ha
MPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUA:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIIEHHE K NPUPOJE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHWE YPOBHSA HKOJOTHYECKON KYJbTYpbl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX TOCIEIACTBUNA IS
OKPY’KarOIIEN CPEbI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJOTHUYECKHX NpoOJieM M MyTed HX
pELIeHMUS,

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MNPU U3YYEHUH OUOJOTUH
3HaHMSI M YMEHHUS TMPU PEIICHUH MpoOJieM, CBSA3aHHBIX C PAMOHAJIbHBIM
NPUPOAONOIb30BaHUEM  (COOJIOJICHUE  TMpaBWJI  TOBEACHHUS B TPUPOJIE,
HalpaBJICHHBIX HAa COXpPaHEHHE pPAaBHOBECHS B HKOCHUCTEMAX, OXpaHy BHU/IOB,
9KOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHUCTBUN, MPUHOCSALIUX Bpel  OKpYKaroIIeH
NPUPOAHON cpejie, YMEHHE MPOTHO3HPOBATH HEOJIATONPUSTHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMbIX ACHCTBUN U IPEIOTBpAIIATh UX;



HAJIMYUE PA3BUTOrO SKOJOTMYCCKOTO MBIIUICHHS, SKOJIOTHUECKON KYJIbTYPHI,
OIBITA NEATEILHOCTH IKOJOTUIECKOM HAINpaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAThCSI MMH B TO3HABATEIbHOW, KOMMYHHKATHBHON M COIHAILHOM
NPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW IESITEIBHOCTH IKOJOTHIECKOM
HAINpPaBJICHHOCTH;

8) IeHHOCTH HAYYHOTO MO3HAHUS:

cOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA THAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHKUE S3BIKOBOW M YHUTATEILCKOW KYJIBTYPhl KaK CpelcTBa
B3aUMOJICHCTBHS MEKY JIFOJBMHU M IO3HAHUS MHUPA,;

NOHHMaHHe Ccrenu(uKd OWOJOTMH KaK HAyKH, OCO3HAaHUS €€ pojd B
(bOpMUPOBAHUHN PAIHOHATBLHOIO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEJIOCTHOTO
IpeJICTaBICHUsS 00 OKPY)KAIOIEM MHpE Kak O €IHHCTBE MPHUPOJBI, YeIOBEKa H
o0IIecTBa, B TO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MPooOaeM
COXpaHEHHsI IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTMU JUISS COBPEMCHHOW IHMBUIIN3AINH:
obecricueHrss HOBOTO YPOBHSI Pa3BUTHs MEIHUIIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJOTHUi, CIIOCOOHBIX  pemiaTh  PECYpCHbIC  MPOOJEMBI  Pa3BUTHS
YeJI0BEUCSCTBA, MOMCKA IyTeH BBIXO/a M3 IIOOATBHBIX YKOJOTMYECKUX MPOOJIeM H
obecrieueHuss  TepexoJa K  YCTOHYHMBOMY  Pa3BHUTHIO,  PAIHOHAILHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX PECYpPCOB ¥ (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HUY;

3aUHTEPECOBAHHOCTh B TIOJyYECHHH OWOJIIOTHUECKHX 3HAHUN B IENAX
HOBBIIICHUST  OOIIEeH KyJIbTYyphbl, €CTCCTBEHHO-HAYYHON TIPAMOTHOCTH, Kak
COCTaBHOW 4acTh (DYHKIIMOHAIBHOW TPaMOTHOCTH OOYYaroIMXcs, GOPMUPYEMOii
IPU U3YYECHUH OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJb30BaTh IIOyYyacMble 3HAHHUS Ui aHamu3a u
OOBSICHEHUS SBJICHUI OKPY)KAIOIIET0 MUpPA U MPOUCXOISIIMX B HEM HU3MCHEHHIA,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIOYCHHs HAa OCHOBE HAydHBIX (DAaKTOB H
UMEIOIIUXCS TAHHBIX C IEJIbIO0 MOIYUYCHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIB30BaTh OHONOTMYSCKUE 3HAHUS LIS
pelieHus mpooOJieM B PEATbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HaHHE IIEHHOCTH HAy4YHOW AEATCIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
HPOEKTHYIO U UCCIIEIOBATEIbCKYIO IEATEIbHOCTh HHINBH/IYaTbHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHMI0, K AKTUBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 1O OWOJOTHH B
COOTBETCTBHUH C )KU3HECHHBIMHU MIOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHUS y4eOHOro mnpeaMera «buomorus»
BKJIFOYAIOT. 3HA4YUMbIe I8 (OPMHUPOBAHUS MHPOBO33PEHUS OOYyUYaIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEKIIpeIMEeTHbIE) OOIICHAYYHBIC TMOHSATHS, OTPaKaroIIne
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHelu(uKy MeTOJ0B IO3HAHMUS,
HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs, SIBICHHE, MPOIECC,
CHUCTEeMa, Hay4yHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHKe,  HAONIOJICHWE,  HW3MEpPEHHE,  OKCIEPUMEHT U JApyrue);
YHHUBEpCajbHble ydeOHble JeiicTBus (HO3HABaTeabHbIE, KOMMYHHKATHBHBIE,

pETYJISTHBHEIC), o0ecreynBaoIme dbopmupoBaHue G yHKUIHOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOW KOMIETEHIMH OOyYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCII0JIB30BAaTh OCBOECHHBIE MEXIUCUUTUINHAPHBIE,

MHUPOBO33pEHYECKIE 3HAHWA W YHUBEpPCAIbHbIE y4deOHBIE JEHCTBUS B
[I03HABATEJILHON U COLIMATILHOU IIPAKTUKE.

B pesynbrare wu3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBanus y oOyuatouierocss OyayT chOpMHpPOBAaHBI TO3HABaTEIbHBIE
YHHUBEpCATbHBIC yueOHbBIC ICHCTBHSI, KOMMYHHUKATHBHbBIC YHUBEPCAIbHBIC YICOHBIC
JACUCTBHS, PETYIATUBHBIE YHUBEpCAIbHbIC Y4eOHBIE IEHCTBHUS, COBMECTHAas
NeSITeTbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHUS TMPOrPaMMbl CPEIHETO OOIIETO
o0pa30BaHUsl JOJKHBI OTPAXKaTh:

Ogaagenne YHHMBepCAJIbHBIMH Y4eOHBIMU NMO3HABATEJILHBIMHU
AeMCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe TeHCTBHSA:

CaMOCTOSATENIbHO  (pOopMyNIHMpOBaTH M aKTyallU3UPOBATh  MPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCTIONb30BaTh TMPH OCBOGHWUU 3HAHWK MTPHEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, cuHTE3a, CpaBHEHHUS, Kiaccudukammu, 0000IICHNUs), pACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATUH (BBIICIIATh UX XapaKTEPHbIC NMPU3HAKH, YCTAHABJIUBATH
CBSI3U C IPYTMMU TIOHSITHIMH);

ONpENETATh LENH JeATEIbHOCTH, 3alaBas TapaMeTpbl W KPUTEPHH WX
JTOCTH)KEHHUS, COOTHOCUTH PE3yIbTaThl AEITETLHOCTH C TIOCTABICHHBIMU IEIISIMHU;

UCTIONb30BaTh OMOJIOTUYECKUE TIOHATHUS U OOBACHEHUS! (DaKTOB U SIBICHUH
YKUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTUBHBIC, JCIyKTHBHBIC, IIO
AHAJIOTMH), BBISBJIATH 3aKOHOMEPHOCTH W IPOTHBOPECUUS B PacCMaTPHBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOJIBI M 3aKITIOUCHHUS;

NPUMEHSTH CXEMHO-MOJICIIbHBIC cpenctea A IpeICTaBICHHUS
CYIIECTBCHHBIX CBSI3€H M OTHOIICHWU B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaK)K€  OPOTHBOPEYHI  Pa3sHOro  poja,  BBIABICHHBIX B  Pa3IMYHBIX
UH(POPMALIMOHHBIX HCTOYHUKAX

paspabarbiBaTh ILIAH PEIIEHHS MPOOJEMBI ¢ YY4ETOM aHAIM3a MMEOLIUXCS
MaTepHalbHBIX U HEMaTePHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B J€ATEIBHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB
IEIIM, OIEHHBATh PUCKHU TIOCIIEICTBHM NEATEILHOCTH,;

KOODAMHUPOBATh W  BBIIOJHATH pPabOTy B  YCIOBHAX  PEabHOIO,
BUPTYaJbHOI0 ¥ KOMOMHHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIIEHHE TIPU PEIIEHUH KU3HECHHBIX TIPOOJIEM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE AeiiCTBUS:

BJIaJICTh HABBIKAMH y4eOHO-HUCCIIEA0BATEILCKON M IIPOEKTHOM IEATEIBHOCTH,
HABBIKAMH  pas3pelleHus mpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOOB PELICHHS TPAKTHYECKHUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB IIO3HAHUS,

UCIIONIb30BaTh PAa3IUYHbIE BHIbI IEATEIBHOCTH II0 IOJYYEHHIO HOBOTO
3HAHHUS, €ro HUHTEPIpETalnd, IpeoOpa3oBaHUI0 M IMPHMEHEHHIO B y4EOHBIX
CUTYyallUsAX, B TOM YHCJIE IIPH CO3JaHUHM YI€OHBIX U COIHATBHBIX POEKTOB;

bopMHpOBaTh HAYYHBIN TUI MBIIIIEHUS, BIaJeTh HAYYHONH TEPMHHOJIOTHEH,
KJIFOUYEBBIMH [TOHATHSAMH H METOIAMHU;

CcTaBuTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NESITEIbHOCTH U KU3HEHHBIX CUTYAIUAX;

BBISIBIIATh INPHUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyalW3HPOBaTh 3a1ady,
BBIIBUTATh THIIOTE3y €€ pEIIeHHs, HaXOIAWTh apryMEHTHI IJIs J0Ka3aTeabCTBa
CBOUX YTBEP)KICHHM, 3aaBaTh apaMeTPhl K KPUTEPHH PEIICHHUS;

aHAJIM3UPOBAaTh IOJyYEHHBIE B XOJE€ PpEIIEHHS 3adadyd pPe3yIbTaThl,
KPUTUYECKH OIIEHHBATH MX JOCTOBEPHOCTH, MMPOrHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSAX;

JaBaTh OICHKY HOBBIM CHTYallMsM, OLIEHHUBATh IPUOOPETEHHBIMN OIIBIT,;

OCYIIIECTRIIATE IIEJICHANPABICHHBIN MMOWCK MEPEeHOCa CPEICTB U CIOCOOOB
JEUCTBHS B TPO(ECCUOHATBHYIO CPEY;

YMETh IMEPEHOCHTh 3HAHUS B IO3HABATEIbHYIO M IPAKTHYECKYIO OOJIaCTH
KM3HEICATETHOCTH

yMETh MHTETPHUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE HIEH, IpEIIarath OPUrHHAIbHBIE MOAXOIbI U PEIICHUS,
CTaBHUTh MPOOJIEMBI U 3a7auH, JOIYCKAIOIINE allbTepHATHBHbIE PEIICHUS.

3) padora ¢ uHpopManueii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(OpMAIMK (TEKCTE yu4eOHOro
nocoOusi, HAay4YHO-IIOMYJIAPHOUW JHMTEpaType, OWOIOTHYECKHX CIOBApPAX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIM3HPOBATH



WH(OPMAITUIO Pa3JIMYHBIX BUJOB U (OPM MPEACTABJICHHS, KPUTUYECKHA OIICHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEYHBOCTD;

(GbOopMyIMpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIC METOIbI MPHU IOUCKE W
orbope Ouonornueckoit mHGOpPMAIMU, HEOOXOIUMOM ISl BBITOJHEHUS y4EOHBIX
3aj1ay,

pUOOPETaTh OIBIT WCIOJIB30BaHHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3TUIHBIX
ITOMCKOBEIX CHCTEM,

CaMOCTOSITEILHO  BBIOMpaTh  ONTHMAIBbHYIO  (QOpMy  TIpeICTaBIICHUS
ouonornueckoit HGopmarmu (Cxembl, rpaduKH, AMarpaMMBbl, TaOIHIIBI, PUCYHKH
¥ JIpyroe);

WCIIOJIB30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeJACTBa NpH paboTe C
Owonornyeckoii uMHPOpMAIMEl: TPUMEHATh XUMHYECKHE, (u3ndyeckue W
MaTeMaTU4YeCKUe 3HaKW W CUMBOJBI, (OpPMYJIbl, ab0OpeBHaTypy, HOMEHKIIATYDY,
UCIIOJIB30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPEJICTBA
HATJISIAHOCTH,

BJIAJCTh  HABBIKAMH  pPAclO3HaBaHWUSA W 3allUTHl  WH(OpMaIuw,
UH(OPMAITMOHHON O€30TTaCHOCTH JIMYHOCTH.

OByaeHre YHHBEPCAJIbHBIME KOMMYHHUKATHBHBIMH 1€ CTBHSIMM .

1) oO1IeHue:

OCYIIECTBIIATH KOMMYHHUKAIIUK BO BceX cepax KU3HU, aKTUBHO y94aCTBOBATh
B JINAJIOTe WM JUCKYCCHH IO CYIIECTBY OOCYyKAaeMoi TeMbl (YMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHTEIBHO BBIMIOJHEHUS IpeiaracMoi
3aJ1ay, YYMTHIBaTh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUHA APYTHMX YYaCTHHKOB
JMaJIora WK JUCKYCCHH);

pacno3HaBaTh HeBepOadbHBIC CpeICTBa OOIIEHWS, TOHUMATh 3HAUYCHHEC
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHMKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYaTh KOH(DIUKTBI 1 BECTH MTEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOaMH OOIICHUS M B3aMMOJCHCTBHUS, TTOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIBHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU hopme (hOpMYITUPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C KCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeATEJIbHOCTD.

MMOHUMAaTh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHONH M WHIWBHUIYATbHOM
paboTHI MPU pelieHn OUOTOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBHUS MPHU PEIICHUN yUeOHOU 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJBl COBMECTHBIX JEUCTBHH C yd4EéTOM OOMIUX
WHTEPECOB U BO3MOXKHOCTEH KaXI0r0 YjcHa KOJUICKTHBA,



NpUHUMATh LETM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JIOCTHUKEHUIO. COCTaBISATh IUIAaH JACHCTBUH,
pacnpenensiTh poiu ¢ YY4ETOM MHEHHUHM Y4YaCTHUKOB, OOCYXJAaTh pPE3YJbTaThl
COBMECTHOM paboTHI,

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJla U KaXJIOro yYacTHHKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKThI, OLEHUBATh HJAEU C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISTh TMO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYallUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKEeHNE, ObITh MHUIIUATUBHBIM.

OBiajeHre YHUBEPCATBLHBIMH PeryJSTHBHBIMHU e HCTBUSAMM

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS [UIsl BBIABICHUA NpoOJieM U UX
pelieHns B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1IeJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX M MOCTYIKAaX MO OTHOIIEHUIO K KUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENLHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIbHOCTD, BBISABIATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a7a4l B 00pa3oBaTeIbHON
JESATEIbHOCTH U KU3HEHHBIX CUTYaIUX;

CaMOCTOSITETILHO  COCTaBJIATh IUIAH pEIICHUS MpoOJieMbl €  YYETOM
MMEIOILKUXCS] PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

paclMpATh paMKH Y4eOHOro MpeiMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHUH;

JiesiaTh OCO3HAHHBINA BBIOOp, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a pelieHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO MIMPOKOH SPYAULINH B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB IIEJISIM,

BJIAJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEpILIAEMbIX JEHCTBUA U MBICIHUTENbHBIX MPOLECCOB, HUX pPE3yIbTaTOB M
OCHOBAaHM, MCHOJb30BaTh MPUEMBI PEIIEKCUU IS OLUEHKH CUTYyalluH, BbIOOpa
BEPHOT'0 pELICHUS;

YMETh OIICHUBaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHUS O UX
CHU)KEHHUIO;



MPUHUMATh MOTHBBI M AapryMEHTbl JAPYIUX IpPH AaHAJIU3E PE3YIbTAaTOB
NEeSATENIbHOCTH;

3) npuHsTHE CE0ST M IPYTUX:

MpPUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTHBBI M AapryMEHTBl JAPYTUX IpPH AaHAIN3E PE3YIbTATOB
NEATENIbHOCTH;

MpU3HABATh CBOE MPAaBO U MPABO APYIHX HA OMIHOKH,

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHUS COJEP)KaHUS YYEOHOro MpeameTa
«buonorusi» Ha yrayOnEHHOM YpOBHE OpPHEHTHPOBaHbI Ha oOecreueHue
npopuiabHOro  oOyueHus  oOywarommxcss  Owomormr. OHHM  BKIIIOYAIOT:
cnenuuyeckue sl OMOJIOTUM HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETALMH U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JAEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B Pa3JIMUHbIX YYEOHBIX, a TaKkKe B
peaNbHBIX XKU3HEHHBIX cuTyauusx. [IpenmerHsie pe3ynbTarTsl MPEACTABIEHBI 110
roJiaM U3y4eHHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS ydyeOHOro mpeamera «buonorus» B 10
Kacce 0JKHbI OTPAXKAaTh:

chOpMHUPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KApTUHBI MHUpA, B
MO3HAHWU  3aKOHOB TPHUPOABI W  pEUIeHMH  TpodJieM  palMoOHAIBLHOTO
MPUPOAOIIONIB30BAHUSA, O BKJIAJIE POCCUMCKUX U 3apyOekKHBbIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEeMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIIAE OHMOJIOTUYECKHE TEPMUHBI M TOHATUS (KU3HB, KIIETKA,
OopraHusM, MeTaboiu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MCHYUBOCTh, POCT M pPa3BHUTHE), OUOJOTHYECKUE TCOPHH
(xnetounas teopus T. llIBanna, M. IlIneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacnenctBeHHocT T. Moprana), ydenus (H. VM. BaBunoBa — o ueHTpax
MHOTOOOpa3usi M  MPOUCXOXKACHUS  KYJIBTYpHBIX  PAcTCHHUH),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHUS, PACILEIJICHUS, YUCTOThI TaMerT,
HE3aBUCHUMOro Hacienosanus [. Menzaens, TOMOJIOTHYECKUX PSIAOB B
HacJICICTBEHHOM N3MEHUYMBOCTH H. . Baswuiosa), MPUHLIUITBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMM HAYyYHOI'O II03HAHUSA, WCIOJIb3YyEMBIX B
OMOJIOTUYECKUX HCCICIOBAHMIX JKUBBIX OOBCKTOB (OMHCaHUE, W3MEpPEHHE,
HAOJI0/ICHHUE, SKCIIEPUMEHT);



YMCHHE BBIJICTATh CYIISCTBCHHBIC MTPU3HAKK. BUPYCOB, KIETOK MPOKAPUOT M
DYKapHOT, OJHOKJCTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIC
OakTepwuii, rpruOOB, PaCTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB M CHCTEM
OpraHOB pACTECHWM, >KUBOTHBIX, YEJOBEKa, IPOIECCOB IKU3HEACITEIBHOCTH,
MPOTEKAIONINX B OPTaHM3Max PacTCHHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTHUSCKHX
IpoIeccoB: oOMeHa BemiecTB (MeTabou3M), MPEBpAIICHUS] SHEPTHH, OPOKCHHS,
aBTOTPO(HOTO U reTepoTPOPHOTO TUIOB MUTAHUS, (OTOCHHTE3a U XCMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTreHe3a, YMOPHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pasMHOKEHUS,  MHIUBUAYAJIBHOTO  pa3BUTHS  opraHm3ma  (OHTOreHesa),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCa, HCKYCCTBEHHOTO O0TOODA;

YMCHHE YCTaHABJIWBATh B3aMMOCBSI3H MEXIy OpPTraHOMJAMU KJICTKA M HX
GYHKIUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEW M WX QYHKIUIMH, MEXKIY
opraHaMd W CHCTEMaM{ OpPraHOB Yy pacCTEHWH, >XKMBOTHBIX M YEJIOBEKa M HX
GYHKIUSIMH, MEXIy CUCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Taramu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIa Y KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAIIBHOTO Pa3BUTHS, TEHOTHUIOM W (DEHOTUIIOM, (EHOTHIIOM H
(dbakTopamu cpeJibl OOUTaHUS;

YMEHHUE BBISIBJISITH OTIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE apPTyYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl J0Ka3aTeIbCTBA POJACTBA OPTaHM3MOB pPa3HBIX
CHUCTEMATUYECKUX TPYIIIT;

YMEHHE pelIaTh OMOJIOTHYCCKUE 3a/1aUH, BBISABIIATH PUUYNHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBbIMH OHOJIOTHICCKUMH MPOIIECCAMU U SIBICHUSMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM TOJYYCHHBIX PE3YJIbTaTOB,;

YMECHHUE BBINIONHATH JITA0OPATOPHBIE M TPAKTUYECKHUE pPabOThI, COOJIIOIATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM,

YMEHHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCICPUMCHTAIbLHBIMU
cpenctBamu, GOPMYJIHpPYS IElIb HCCICIOBAaHUS, aHAIW3HPOBATH IOJTyYCHHBIC
PE3YJIBTATHI U JICJIaTh BEIBOJIBI;

YMEHHE y4YacTBOBATh B Y4eOHO-MCCIIENOBATENbCKONH paboTe 1o OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIICCTB, H
nyOJMYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYCCKHUX

KOH(epeHIusX;
YMEHHE OLEHUBATh JTUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUN B
obysiactTi  OWoJOTMM ¥ MEIUIMHBI  (KJIOHMpPOBAaHHE,  UCKYCCTBEHHOE

OIUIOZIOTBOPCHHE, HAINPABJIICHHOEC M3MCHEHHWE I€HOMAa M CO3JIaHHE TPAHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYUIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaIbHOM
JEeSTEIHHOCTH B 00JIacTU OWOJIOTHH, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTIyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIlpaBJICHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccun u
MPOJOJDKEHHE OHUOJOTMYECKOTOo O00pa3oBaHMs B  OpraHU3AIMSAX CPEIHETO
po(ecCHOHATBLHOTO U BBICIIETO 00pa30BaHUS.

[IpenMeTHbIe pe3ysbTaThl OCBOEHUSA yueOHOro mpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPaXKaTh:

chOpMHUPOBAHHOCTh 3HAHUH O MeECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTHUHBl MHUpa, B MO3HAHMM 3aKOHOB IMPUPOABl M PEIIEHUH SKOJOTHYECKHUX
npoOjeM 4YeloBEeYecTBa, a TakKe B PEHIeHHMH BOIPOCOB PAlMOHAIBHOTO
MPUPOAOIIONIB30BaHUsSA, U B (POPMHUPOBAHUU IIEHHOCTHOI'O OTHOILIEHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJAJE€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OUOJIOTHH,

YMEHHE BIIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpEJeNICHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIAralomuXx OHUOJIOTHYECKUX
TEPMUHOB W MOHATHH (BHI, SKOocHcTeMa, Ouocdepa), OHOIOTMYSCKHE TCOPHH
(3BomtoninonHas Teopust Y. JlapBuHA, CHHTETHYECKAs] TEOPHUS SBOJIOLNM), YUCHUS
(A. H. CesepuioBa — 0 nyTax u HanpapieHusx 3Bomonuu, B.M. Bepnaackoro — o
ouocdepe), 3akonbl (reHermueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apozpiieBoro cxoxacrtsa K. M. bspa), mpaBuna (Munumyma [O. JIuOuxa,
DKOJIOTHUECKOW THpPaMUIbl dHEpPruu), TUmoTe3bl (rumore3a «mmpa PHK» V.
['unbepra);

YMEHHE  BJIAJETh  OCHOBHBIMM  METOJAaMHM  HAy4YHOrO0  TO3HAHMI,
UCIIOJIb3yEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M SKOCUCTEM
(ommcaHue, U3MEpEeHWE, HAOIOJCHUE, SKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHS WU
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE TNPU3HAKUA. BUJOB, OHOTEOIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOWIM3UPYIOIIEro, ABWXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O ot0opa, aJJIONAaTPUYECKOTO " CUMITATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBHXKYIIUX CHUJI SBOJIIOIMU HA T€HO(OH] MOIMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPraHUW3MOB K cpefie 0OMTaHus, YepeAoBaHUsl HAINpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U IMOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YyCTaHABIMBAaTh B3aWMOCBS3M MEXIYy MPOLECCAMH HBOJIOLNH,
IBWKYUIUMU CHUJIAMH AHTPOIIOr€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX JSKOCUCTEM U
MPUCTIOCOOJICHUSAMH K HUM OPraHU3MOB;

YMEHUE  BBIABJIATH  OTJIMYUTENIbHBIE  TNPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIGHHOCTh BUJIOB K cpele oOWTaHWs, aOMOTUYECKUX U OHMOTHYECKUX



KOMIIOHGHTOB ~ DKOCHCTEM, B3aUMOCBS3€i  OpraHM3MOB B  COOOIIecTBaXx,
AHTPOIIOTCHHBIX M3MEHEHUH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIUKY JUIsl TOKA3aTEJIbCTBA POACTBA OPTaHW3MOB Pa3HBIX
CHUCTEMATUYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CIMHCTBA
YeIIOBEUYECKHX pac, HEOOXOAMMOCTH COXpaHEHHs] MHOTooOpas3wsi BHIOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MIPUPOJIBI M YEIOBEYCCTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIIATH PUUYNHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBIMH OMOJIOTHYCCKUMH MPOIIECCAaMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM TIOJYUYCHHBIX PE3YJIbTaTOB,;

yYMEHHE BBIMOJHATh JIA0OpaTOpHBIE W TPAKTHUECKHE pabOThI, COONIONATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM,

YMCHHE BBIJBUTATh THIIOTE3bl, NPOBEPATh HMX IKCICPUMEHTATHHBIMU
cpencTBamu, GOpMyIUpYs 1edb WCCIEIOBAHHS, AaHATU3UPOBATH IOJYYCHHBIC
PE3yJBTATHI U JICNIaTh BHIBOIBI;

yMEHHE yYacTBOBAaTh B y4E€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJIoruw,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIINECTB, U
nyOJUYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYCHHYECKHUX
KOH(epeHIusX;

YMEHHE OIICHUBATh THIIOTE3bl M TEOPUHU O TIPOUCXOXKIACHUM KU3HH, YCIIOBEKa
¥ YEJOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUSAX M CIIOCO0AX MPEeIOTBPALICHUS
r100aIbHBIX U3MEHEHHH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyAylle mpodeccruoHaTbHON
JCATENBHOCTH B 00IACTH OMOJIOTHH, SKOJIOTHH, TPUPOIAOIIOIL30BaHNS, MECIHIIHHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIINICHHOCTH, YTJyOJSATh TO03HABATEIbHBI HWHTEPEC, HAMpaBJICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn H  TPOJOIDKEHUE
Ouosornueckoro 006pa3oBaHUsl B OPTaHU3AIMIX CPEAHEr0 MPOPECCHOHATBHOTO H
BBICIIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposnbie)
Ne n/n Kontpoasnbie | IIpakTHueckne
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIe
padoTsI padoTsl pecypest
1 Buonorus xak Hayka
2 JKuBbIe CHCTEMBI M HX U3yYCHHUE
3 Buonorus xierku 0.5
4 XuMHYECKasi OpraHu3alus KIETKU 10
5 CrpoeHre U QyHKINH KIETKH 8
6 OOMEH BeIeCTB U IPEBPAICHIE SHEPTHH B 9 1
KJIETKE
7 Hacnencreennas napopManust 1 9 05
peanu3anus e€ B KIETKe
JKU3HEHHBIN UKIT KIIETKA 6 1
Crpoenue u GYHKIIUU OPraHU3MOB 17 15
10 Pa3zMHOKeHHEe U pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTHKa — HayKa O HACIIEICTBEHHOCTH p 05
N3MEHYHBOCTH OPTraHH3MOB
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enetuka uenoseka 3 0.5
15 Cenekiysi OpraHu3MoB 4 1
16 BroTtexHonorus u CUHTeTHYeCKask OHOIOT U 4
17 PesepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME

102

13




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbBIE
No n/n HaumeHoBaHue pa3eioB U TeM Komrpoabmbie  Tpakriuecie (uudpossbie)
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsl pecypest
1 3apokaAeHUE U Pa3BUTHE IBOJIOLHMOHHBIX 4
HPEACTaBICHUI B GHONOrHH
MHUKpO3IBOJIIOLUS U €€ Pe3yIbTaThl 14 2
Makpo3BoJronus U €€ pe3yabTaTbl 6
4 [poucxoxaeHue u pa3BUTHE KU3HH HA 15 15
3emie
5 [IponcxoxaeHne 4eIoBeKa — aHTPOTIOTeHE3 10 1
DKOJIOrust — HayKa O B3aUMOOTHOILICHHUIX
6 OPTaHMW3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpyJKaromei cpemoit
OpraHu3Mbl 1 cpefia 0OUTaHUs 15
DKOJIOTHS BUIOB U OIS 0.5
9 OKoOTHs COO0IIEeCTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 Buocdepa — rnodanpHas sKocucTemMa
11 YenoBek 1 okpyKarolias cpena
12 Pe3epBHoe BpeMst
OBIIEE KOJIMYECTBO YACOB I10 TTIPOTPAMME 102 0 7.5







IHOYPOYHOE NINTIAHUPOBAHUE
10 KJIACC

Ne
n/m

Tema ypoka

KosnuecTBo yacos

Bcero

KonrposabHbie
pa6oTsl

Jara

IIpakTHyeckune
U3y4YeHHus

padoTsl

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

Bbuonorus kak KOMIUIEKCHast HayKa " Kak
4acTb COBPEMEHHOI'O 06llleCTBa

JKuBbI€ CHCTEMBI K X CBOMCTBA

YpoBHEBasi OpraHu3aIyst KUBBIX CHCTEM

HcTopust OTKPBITUS U U3Y4EHUS KIIETKH.
Knerounas teopust

MeTonpl MONEKYIAPHOHN U KIETOYHOM
6uonoruu. [Ipakruueckas padora
«M3yueHne MeToJI0B KJICTOUHOI OHOJIOTHH
(xpomarorpadus, anexrpodopes,
nuddepeHnuanbHOe HeHTpU(yrupoBaHue,
TILIP)»

0.5

XUMHMUECKUN COCTaB KICTKH

MunepanbHbIe BenecTBa KIETKH, UX
Ouornoruyeckas pojb

OpraHuyecKue BeuecTBa KJICTKH — OCJKH.

Jlaboparopnas pabora «O0Hapyx)eHue
0EJIKOB C MOMOIIBIO KaUeCTBEHHBIX
peaxuin

0.5

CBolicTBa, K1accu(UKaya U GYHKIUI
GenmKkoB




OpFaHH‘IeCKI/IC BCIICCTBA KIICTKH —

10
YTIEBOMBI

1 OpraHu4ecke BelecTBa KISTKH —

JIMIAIBI
Hykneunossie kucnorst. JJHK u PHK.

12 JlabopatopHas pabora «lccnenoBaHne 05
HYKJICHHOBBIX KHCJIOT, BBIICTIEHHBIX U3
KJICTOK Pa3INYHBIX OPraHH3MOB»

13 Crpoenue u ¢pynkuun ATO. [Ipyrue
Hykieosuarpudocharsr (HTD)

14 CexksenupoBanue JJHK. Mertos
TEHOMHKH, TPAHCKPUIITOMHKH, TTPOTEOMHKH

15 Mertonbl CTPYKTYpHOU OUOJIOTHI

16 Tuner knerok. [IpokapuoTHueckas KieTka
CTpoeHue dYKapHOTHYECKOH KIIETKH.

17 IIpaxTuueckas pabora «l3ydeHne cBOUCTB 0.5
KJIIETOYHOI MeMOpaHbI»

18 TloBepXHOCTHBII anmnapar KIEeTKH
OnHoMeMOpaHHbBIE OPraHOUIBI KICTKH.

19 IIpaxTuueckas padora «M3ydenue 05
JIBH)KCHHS UTOIIIa3MBI B PACTUTEIIBHBIX
KJIETKax»

ITomyaBTOHOMHBIE OpPraHOUIBI KICTKH:

20 MHTOXOHAPUH, IuiacTuasl. JlaGopaTopHas 05
pabora «ccnenoBanue mIa3Moau3a u '
JeIIa3MOJIM3a B PACTUTEIBHBIX KIETKAX»

21 HememOpanHbIe OpraHOuIbI KIETKH

22 Crpoenue u QyHKIUM A1pa




23

CpaBHHUTENBHAS XapaKTEPUCTHKA KIICTOK
aykapuot. JlJaboparopnas padorta
«/3ydeHne CTpoeHUs KIETOK Pa3InIHbIX
OpraHU3MOB»

0.5

24

25

ACCUMMISINS U IUCCUMUIISAIIAS — JBE
CTOpOHBI MeTabosm3ma. Turbl 0OMeHa
BetiecT. JlaboparopHast pabota
«M3yueHne KaTaTUTHIECKOW aKTUBHOCTH
(epmenHToB (Ha MpUMeEpPe aMUIIA3BI WITH
KaTanasbl)»

DepMeHTATUBHBIN XapakTep peakiuit
KJIETOYHOTO MeTabonu3Ma. JlaboparopHas
pabota «l3ydeHne hepMEHTATHBHOTO
paclieruieHus: IEPOKCHIa BOJOPOAA B
PACTHTENBHBIX M JKMBOTHBIX KIIETKaX»

0.5

26

Benxu-akTuBaTOpHI U OEIKHU-HHTHOUTOPEI

27

ABTOTpO(dHBII THII 00MEHA BELIECTB

28

®doTocuHTE3

29

30

Xemocunres. JlaboparopHas padora
«CpaBHeHHe MpoueccoB GOTOCHHTE3A U
XEMOCHHTE3a»

AHa3p0o0OHBIe OpraHu3Mbl. Buibsl GpoxKeHHs.
Jlaboparopnas pabora «CpaBHeHHUE
HPOLECCOB OPOKEHHUS U IBIXaHUS»

0.5

31

A>poOHBIE OpraHU3MBI. DTaIlbI
JHEPreTHYEeCKOro 0OMeHa

32

DHeprusi MeMOPaHHOTO TpaJiueHTa
npotoHoB. Cunte3 AT®: pabora




npotoHHOU AT®-cuHTa3BI

33 Peakuyy MaTpHYHOTO CHHTE3a
34 Tpanckpumniyst — MaTpuuHblii cuate3 PHK
35 Tpancnsauus u e€ 3ransl
36 Konuposanue amunokucnot. Pons
pubocoM B GrocuHTE3e Oenka
37 Opranu3zanus reHomMa y mpoKapuoT 1
JYKapHOT
38 MonekynsipHble MEXaHU3MBbI IKCTIPECCHU
TEHOB Y 9YKapuOT
Bupycbl — BHEKICTOUYHBIE (HOPMBI KU3HH U
39 obuuratHele napa3utsl. [Ipaktudeckas 0.5
pabota «Co3naHue MOAEIU BUpyca»
20 BupycHsie 3a00/1cBaHus YCIOBEKA,
JKUBOTHBIX, PACTEHUI
41 HanorexHosioruu B OMOJIOTHH U METUIIMHE
42 JKW3HEHHBIN UK KICTKH
43 Marpuunsiii cuare3 JJHK
Xpomocomsl. JlabopaTopHast paboTa
44 «M3yueHne XpOMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenapaTax»
45 Jlenenue KIETKH — MHUTO3
Tunb! ki1etox. KaprokrHes U TUTOKHHES.
6 JlaboparopHas pabota «HabmoneHne 05
MHTO3a B KJIETKaX KOHYHMKa KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEIaparax)»
47 Perynsauus >KM3HEHHOTO IIMKJIA KIETOK




48

OpFaHHSM KaK €IMHOC 1CJI0C

Txanu pacrenuit. JlJabopatopHas padota

49 N 9 0.5
«3y4yeHne TKaHeH pacTeHUIH»
TkaHU KUBOTHBIX M YeJIOBEKA.

50 JlaboparopHas pabora «H3yueHue TKaHel 0.5
JKUBOTHBIX»
Opransl. Cucremsl opranos. JlabopaTopHas

51 paboTa «3ydeHne OpraHoB BETKOBOTO 0.5
pacTeHus»

52 Ormnopa Tena opraHu3MoB

53 JIBr>KeHHEe OpraHu3MOB

54 IIutanue opraHu3MoB

55 ITutaHue NO3BOHOYHBIX )KHBOTHBIX.
TTuimeBapuTeabHAas CHCTEMA YeTI0BeKa

56 JlbIxaHue OpraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX KHBOTHBIX U
YeoBeKa

58 TpaHCTIOPT BeIeCTB y OPraHU3MOB

59 KpoBenocHast cuctemMa Immo3BOHOYHBIX
JKHBOTHBIX M YEJIOBEKA

60 Beienenne y oprann3mMoB

61 3amura y opranu3mMoB

62 MMMyHHas clcTeMa YelloBeKa

63 Pa3apaxuMoCTh U perynsinus y
OpraHU3MOB

64 T'yMopanbHast peryisinus 1 SHIOKPHHHAsL

CHUCTCMaA KMBOTHBIX M YCJIIOBCKA




65

(I)OprI PasMHOXKXCHHS OPraHu3MOB

66

ITonoBoe Pa3MHOXKEHHUE

67

Meiios

68

T'amerorenes. O6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHas paboTa
«/3y4eHne CTpoeHNsI IOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpEnapaTax»

0.5

69

MNupuBunyansHOE pa3sBUTHE OPraHU3MOB —
OHTOTEHE3

70

3akiagKa OpraHoB M TKaHEH K3
3apO/IBIIEBhIX JIUCTKOB

71

PocT 1 pa3BUTHE KUBOTHBIX.
JlabopatopHast paboTa «BrIsiBiIeHHE
HPHU3HAKOB CXOJICTBA 3apObIIIeit
MO3BOHOYHBIX )KUBOTHBIX»

0.5

72

PazMHOXeHHE U pa3BUTHE PACTEHHH.
Jlaboparopnas pabora «CTpoeHHe OpraHoB
Pa3MHO>KEHHUS BBICIIMX PACTCHUID

0.5

73

I/ICTOpI/IH CTAHOBJICHUSA U Pa3BUTUSA
TEHETHUKU KaK HayKn

74

OCHOBHBIE IOHATUS U CUMBOJIbI T€HETHKU.
Jlaboparopnas pabora «/Ipo3oduna kak
00BEKT FeHETUYECKUX UCCIICT0BAHUI»

0.5

75

3aKOHOMEPHOCTH HACJIEIOBaHUs
MpU3HAKOB. MOHOrMOpHIHOE
ckpemuBanue. [IpakTuueckas pabora
"H3y4yenue pe3yabTaToB MOHOTHOPHIHOTO
CKpELIMBAHUS Y IPO30(HIIB"

0.5




L[I/ITOJ'IOFI/I'-ICCKI/IG OCHOBBI MOHOI‘I/I6pI/IHHOF0

76 1
CKpeLIMBaHUs
77 Anamsupytoliee ckperupanue. Henmonxoe 1
JOMHHHPOBaHHE
JurubpuaHoe CKpeluBaHue.
78 IIpaktnueckas padora «M3ydenue 1 05
pe3yabTaToOB AUTHOPUAHOTO CKPEIIUBAHUS '
y Apo30QuIED»
79 Iluronoruyeckue OCHOBBI IUTHOPHIHOTO 1
CKpeLIMBaHUs
80 CueruieHHOe HaclleI0BaHue IPH3HAKOB 1
81 XpoMocoMHast TeOpHs HACIEACTBEHHOCTH 1
82 T'enetuxa mona 1
83 I'eHOTHI KaK IIEJIOCTHAS CUCTEMA 1
84 T'eneTnyeckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHHUH, )KUBOTHBIX U YEIOBEKA
85 M3menunBocTh pu3HAKOB. Buapt 1
HM3MEHYHUBOCTH
86 MopndurkannoHHas H3MEHUYHBOCTb 1
BapuanuonHslii psa 1 BapuanioHHast
kpuBasi. JlaboparopHas paborta
87 «MccnenqoBanne 3aKOHOMEPHOCTEH 1 05
MO (HUKAIMOHHON U3MEHYUBOCTH.
IlocTpoenne BapualluOHHOTO psiaa u
BapUallMOHHON KPUBOH»
88 I'eHOTHIIMYECKAS H3MEHYUBOCTb. 1
Komb6uHaTiBHas H3MEHYUBOCTH
89 MyTtannoHHas H3MEHYHUBOCTb. 1 0.5




IIpakrrueckas padbora «Myrtanmu y
Ipo30¢uIsl (Ha TOTOBBIX
MHKpOIIpEeriaparax)»

90

91

3aKOHOMEPHOCTH MYTAIL[MOHHOTO IIpoLecca.
ONHTeHeTHKAa U SITUTC¢HOMHKA

I'enetuka yenoexa. [IpakTuueckas pabora
«CocraBiieHHe U aHaIn3 POJOCIOBHON»

0.5

92

MeToapl MEAUITMHCKON TCHETHKHU

93

3HadyeHHe MEIUIIUNHCKON T€HETHKH B
IIPEJOTBPAILEHUH U JICYEHUN F€HETUYECKUX
3a00JIeBaHUil YellOBEKA

94

OCHOBHBIE MOHSATHS CEIEKIUH.
JlabopatopHas pabora «/3ydeHue copToB
KYJIBTYPHBIX PACTCHHI U MOPOJ JOMAIIHUX
JKUBOTHBIX»

0.5

95

Metoibl CeNneKIMOHHON padoThI.
Jlaboparopnas pabora «M3yueHue MeTo0B
CeNeKLIUU pacTeHU»

0.5

96

JlocTrKeHus ceneKy pacTeHUH U
JKHBOTHBIX. [IpakTudeckas paboTa
«IIpuBuBKa pacTeHHI»

97

CoxpaHeHHe, H3YYCHHC U UCIIOJIb30BAHUE
TEHETUYCCKUX pECYPCOB

98

BuoTexHoJIOrHs Kak HayKa H OTPAcib
npousBojcTBa. [IpakTuyeckas pabora
«M3yueHue 0ObeKTOB OHOTEXHOJIOT U

0.5

99

OCHOBHbIC HAIIPABJICHUS CHHTETHYECKOI
OHOJIOTHH




100 XpoMOoCOMHas ¥ TeHHAsT HHKEHEPHSI

101 MeauumHacKue GUOTEXHOJIOTUNA
PesepsHblii ypok. I[loBTopeHue,
102 . 1
000011eHKE, CHCTEMATH3aLUs 3HAHMIA
OBILIEE KOJIMYECTBO YACOB I10 102 135

IIPOI'PAMME




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
o ara uppoBsI
JI:;H Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue Jliyqemm :)lﬁ[;l:lI;(;Ba:eJleble
padoTsl padoThI pecypest
1 OBomronuonHas Teopust Y. JlapsuHa 1
2 JIBrKyIue cuibl 3BOJIIOLUHI BUIOB 1o Y. 1
Japsuny
3 Bopw0ba 3a cymecTBoBaHKE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIH 0TOOD
4 DopMHUpPOBAHNE CHHTETHYECKOW TEOPUU 1
SBOJIOLUH
5 OTanbl 9BOMIOIMOHHOTO MIPOLECCa: 1
MHKPO3BOJIIOLUS 1 MAKPOIBOIIOLHS
6 Tomynsanus — sneMeHTapHas eAUHUIA 1
SBOJIOLUH
3aKOH reHeTHYEeCKOro paBHOBecHs JIx.
7 Xapau, B. BaitnOepra. JlabopatopHast 1 05
paboTa «BpIIBIEHHE H3MEHYUBOCTH y
ocobeit 0THOTO BUAAY
8 DneMeHTapHbIe (PaKTOPBI BOJTIOLUN 1
9 Dddexr ocnoBatens. Ipdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murparyn. W3omsmuin nomynsiuii: 1
reorpaduueckasi, Onosornyeckas
1 EcrecTBennslit 0T00p — HaNpPaBISIONINI 1

(haxTOp IBONIOIUH




12

TlonoBoii oT6op

13

14

15

TIpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3ysbTaT MUKPOIBOJIIOIUH.
Jlaboparopnas pabora «M3yuenune
apoMop(}H030B ¥ UIHOAATITAIINN Y
pacTeHHit M JKUBOTHBIX»

Tpumeps! TpucnocoOIeHni Y OpraHu3MOoB:

MopdosIornyeckue, GU3MOIOTHUECKHE,
OMOXUMHYECKHE, TIOBEICHYECKUE,
Jlaboparopnas padora «IIpucrocobneHus
OPraHU3MOB M UX OTHOCHTEIbHAS
11eJ1eCO00Pa3HOCTH»

Buz, ero kpuTepun M CTpyKTypa.
JlaGoparopHast paborta «CpaBHEHHE BUIOB
10 MOP(OIOTHUECKOMY KPHTEPHIO»

0.5

0.5

0.5

16

CrtpykTypa BUIa

17

BupmoobpasoBanue kKak pe3yinbTar
MHKPO3BOJIFOLIIN

18

CBs13b MHKPO3BOJIIOLNHU U SITUAEMUOJIOTUN

19

MaKpOSBOJ'I}OLII/ISI. TlanieonTONMOrNYECKHE
METOAbI U3YUECHUSI SBOJOLINN

20

Enoreorpa(bnqecm/le METOAbI U3YyYECHUS
OBOJIIOIUA

21

OMOPHOJIOTHYECKHE U CPAaBHUTEIIBHO-
MOP(OJIOrHIECKHE METObI H3YUCHHUST
IBOJIIOLHU

22

MounekynspHO-reHeTUYECKHE,
O6HOXUMMYECKHE U MaTeMaTUIeCKHe




METO/Abl U3YUCHUS 3BOJIIOLIUN

23 OO0Ire 3aKOHOMEPHOCTH 3BOJIFOLIMH
24 AnantuBHas pajuanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIIOLUN
25 HayuHble runoTe3s! IPOUCXOXKISHHS
JKU3HU Ha 3emiie
26 JloHay4HbIE MPE/ICTABICHHUS O 3aPOXKICHUH
JKHU3HH
27 OCHOBHBIE 3TAaIbl HEOPraHUIECKOH
IBOJIIOLHU
28 T'unoTess! 3aposkaeHNs KUHU
Hcropus 3emnu u METob! €€ U3y4CHUSL.
29 JlaGoparopHas pabora «3yuenue u 05
OIHCAaHKE UCKOMAEMBIX OCTATKOB IPEBHHX
OpraHU3MOB»
30 Hauanpnble 3Tamnsl oprann4eckoi
SBOJIOLUU
31 DBOJIOLUS 3yKapHOT
OCHOBHBIE 3Talbl BOJTIOHN
32 pactutensHoro mupa. Ilpaktinyeckas 05
pabora «M3yuenue ocobeHHOCTEH ‘
CTPOCHUS PaCTCHUH Pa3HBIX OTIEIOB»
33 OCHOBHBIE 3Tallbl 3BOIOUU KHBOTHOTO
MHpa
DBOITIONHS KUBOTHBIX. [IpakTHyecKast
34 pabora «M3yuenue ocodeHHOCTEH 0.5
CTPOGHHSI [I03BOHOYHBIX )KMBOTHBIX»
35 PasBurue xxu3nu Ha 3emiie o spam u




nepuoiaMm

MaccoBsie BBIMUPAHUS — 3KOJIOTUICCKUE

36 KPU3HUCHI TPOILLIOTO

37 CoBpEeMEHHBII 9KOJIOTHYECKHN KPU3HC, ero
0COOCHHOCTH

38 CoBpeMeHHas cCcTeMa OPraHUYECKOTro
HPOILIOro

39 OCHOBHBIEC CHCTEMATUYECKUE TPYIIIIBI
OpraHu3MoB

40 AHTPONOJIOTUSI — HayKa O YeJOBeKe

a1 PasButHe npencrasnenuii o
MPOUCXOKICHUH YEITOBEKA
MecTo yenoBeka B cucTeMe
opranuyeckoro mupa. JlaboparopHast

42 paboTa «l3ydeHne ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIETa YEeTIOBEKa, CBSI3AHHBIX C
OPSIMOX0)KICHHEM»

43 JIBM>KyIIMe CUIbl aHTPOIIOTE€HE3A

44 CooTHOLIEHNE OHOJIOTMYECKUX U
COLIMANBHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJINU AHTPOIIOTEHE3A

46 TlaneoreneTnka 1 nageoreHOMHKA

47 DBOJIFOLMS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTndeckas

48 pabora «M3yueHne SKOJIOTHYESCKUX 0.5
aJlanTayii YeIoBeKa»

49 MeXIUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apoxk/IeHrE U pa3BUTHE IKOJIOTHH 1
Mertons! sxonoruu. JlaGopatopHast padorta

51 «M3yueHue MeTo10B SKOJIOIHYECKUX 1 0.5
HCCIIeIOBAHMID

59 3HavYeHue KOOI HUSCKUX 3HAHUH JUIs 1
YenoBeKa

53 DkoJtoruyeckue GakTopbl 1
Abuotnyeckue (akropsl. CBeT Kak

54 sKoJoTHYecKuit pakrop. JlaboparopHas 1 05
pabora «BblsBiieHHE PUCTIOCOOICHUI '
OPraHU3MOB K BIIUSIHHIO CBETa»
Abuotnueckue pakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (akTop.

55 Jlaboparopnas pabora «BrlsiBieHne 1 0.5
HPHUCIIOCOOICHNI OPraHU3MOB K BIUSHUIO
TEMIIepaTyph»
Abuotnyeckne (pakTopsl. BlaxkHOCTB Kak

56 sKonoruueckuii akrop. JlabopatopHas 1 05
paboTta «AHaTOMHYECKHE 0COOCHHOCTH '
pacTeHHit N3 pa3HBIX MECT OOUTAHUS»

57 Cpenpl 06MTaHUS OPraHU3MOB 1

58 Buonoruueckue puTMet 1

59 YKuznennsie GpopMbl OpraHU3MOB 1

60 Buortnueckue paxTopst 1
3HaueHne OMOTHYECKUX B3aUMOICHCTBUH

61 JUIsl CYLIECTBOBAHUSI OPTaHU3MOB B CpeJIe 1
oOuTanus

62 DKOJIOTIYeCKHe XapaKTePUCTUKH 1




TONMyJIsIU A

OCHOBHEBIE MOKA3aTEIH TOIYJISIIUH:

63 YHCIIEHHOCTS, INIOTHOCTH, BO3PACTHAs U
0JIOBasi CTPYKTypa
OCHOBHBIE IT0Ka3aTeNHN HOIMYJISIUH:

64 PO’K1aeMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MHTPalluH

65 DKOJIOTUYECcKast CTPYKTYPa MOIYIISIIHA

66 JluHaMuKa TOMYNISALUA U ¢€ PeryIIsIus

67 Kpusble pocTa YHCICHHOCTH HOMYJISIUN.
KpuBble BeDKMBaHUS
DKoJIornuecKas HUIIA BUA.

68 JlaboparopHas padora «IIprcrocobneHus 0.5
CeMsIH PaCTeHHH K PacCeIeHUIO»

69 Bun xak cucrema nomynsanuit

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALUi
JKUBOTHBIX

71 Co000111eCTBO OPraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpBITasi cCHCTEMa

73 KpyroBopoT BemecTs 1 OTOK SHEPTUH B
3KOCHCTEME

74 OCHOBHBIE NTOKA3aTENN SKOCHCTEMBI

75 DKOJIOTHYECKHE TTHPAMHUIBI

76 M3menenust cooO111eCTB — CyKIECCHH

77 TpupoHBIE 9KOCHCTEMBI. DKOCHCTEMEI
03ep U peK. DKOCHCTEMBI MOPEi H OKeaHOB

78 IIpupoaHsle 3KOCUCTEMbL. DKOCUCTEMBI




TYHJP, JIECOB, CTEIEH, MyCThIHb

79 AHTPOIIOT€HHBIE YKOCUCTEMBbI

80 Vpboskocucremsl. [IpakTnueckas padora 05
«3y4yeHne u onucaHue ypooIKOCHCTEMBI» '
3akoHOMEpHOCTU (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3HCTBUS 3arpsA3HEHUHI

82 Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOIYJISIIUHOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 Buocdepa — obuennanerapuas od6oaouxa
3emiu

84 VYuenue B. U. Bepranackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIECTBOBAHUS
6uochepsl

86 KpyrosopoTs! BemiecTs u
OMOre0XMMHYECKHE IIUKIIBI

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OUOMBI CyIIN

88 YcroitunBocTs Grochepsl

89 DKOJIOTHYECKHE KPU3HUCHI X UX IPHUNHBI

90 BosneiicTBue uenoBeka Ha OHochepy

91 AHTpOIOreHHOe BO3/eHCTBHE Ha
PacCTUTENbHBIN U )KUBOTHBIH MHpP

92 OxpaHa IpUpoabl

93 OCHOBHBIE IPUHIUIIEI YCTOHIUBOTO




pa3BUTHUS YCJIOBCUCCTBA U IIPUPOABL

PannonansHoe TNpUPOAOII0JIb30BaHUE U

94 COXpaHeHHEe OHOJIOTHYECKOTO 1
pa3HooOpa3zust 3emiin

95 Q§06meﬂne 1o TeMe «MHKPO3BOJIOLHUS U 1
e€ pe3ynbTaThI»

9% ()"606LueHI/Ie o TeMe «MaKkpOIBOJIIOIHS 1 1
e€ pe3ynbTaThI»

97 0O606menue no reme «IIpoucxoxaenue n 1
pa3BUTHE XKHU3HU Ha 3emiie»

98 0O06001enue no reme «IIpoucxoxaeHue 1
YEIOBEKa — AHTPOMIOTCHE3»

99 O060011eHre 110 TeMe «IKOJIOTHs — HayKa O 1
B3aHMOOTHOILICHUSX OPraHH3MOBY

100 0O060061enue no reme «OpraHu3Msbl U cpesia 1
oOuTaHus»

101 O606II.[6HIiI'e o TeMe «DKOJIOTHSI BUJIOB U 1
MOMYJISAIAI»

102 O606menue no reme «buocdepa — 1
r00anbHast SKOCHCTEMA

OBLIEE KOJIMYECTBO YACOB I10 102 75

ITPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

[Taceunuk, Kamenckuit, Pyonos: buomorus. 10-11 knacc. YueOHuk.

VYriyOnéHHbIN ypOBEHb.

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJA
®enepanpHas pabouas nporpamMma cpeHero oomero oopazoBanus. buonorus
(yrnyonéunsrii yposens) (ms 10-11 kmaccoB 00pa3oBaTeIbHBIX OPraHU3aLUH. )

N3narensctBO Mocksa, «IIpocsemenue» 2023roaa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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