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MOSICHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpemHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenmuu mnpernojaBaHus ydeOHOro mnpeaMera «buomorus» wu
OCHOBHBIX TMOJIOKEHUH (enepalibHOi pabodeil mporpaMMbl BOCTIUTAHUS.

YueOuslii npeamer «buonorusp» yray6nénnoro yposHs usydenus (1011
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusM OI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHus U
MIPU3BAaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM NpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha
MIPUOPUTETHOE pEIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATCIBHBIX H Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAyYHOTO 3HAHUA, CBSA3aHHOrO ¢ OHMOJOTrHUeEH,
MEIULIMHON, YKOJIOTUEH, TICUXO0JIOTHUEN, CIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydeOHomy mpeamety "buonorua" maér npeacTtaBiIeHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mpeamera «buosorus» Ha yrinyO0iaéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpOBAaHHME TIO pa3jieliaM ¢ TeMaM, paclpeiesieHue Mo Kjaccam,
PEKOMEHyeT TMOCIeA0BATeIbHOCTh M3YUYEHHsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwarommuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3yYEHUEM OHOJIOTUHM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAIMpPaBJICHHOCTh HA  TMOCJEAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJACTaBICHUN O 370pOBOM 00Opasze >KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaroled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAIllPeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-MO3HABATEIBHOU  JIESITEIIBHOCTH
OOydJaronuxcst MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero o0I1ero oopa3oBaHus.

VY4eOnsbiii npeamet «buonorus» Ha ypoBHE CpeIHEro oomero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOEe O00pa3oBaHME B IIKOJE UM OpPUEHTHUPOBAH Ha



paciuiMpeHre U yriayOsieHue 3HaHWM OOyYaromIMXCsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OUOJIOTUW Pa3BUTHS,
TE€HETUKHU, CEIEKINN, OMOTEXHOJIOTHH, SBOJIOLIUOHHOIO YUYEHHUS U SKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buosorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaloIIUXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OuoJiorn4eckoro  oOpa3oBaHusT B By3aX M OpraHM3alMsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OOYyYarOUIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJMYy4arOT pasBuTHe. Tak,
paclIMpeHbl U YrIyOJeHbl OWOJOTMYECKHME 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUIS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMATUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mnpeametry "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIH U SBOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OO0ydYaroIMXcs MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIIOLHUOHHOE
y4€HHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
oOy4JaroMMHUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBuUJI,
JIe)KaIlMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OISy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYeCcKUX 3HaHUM. J{is
pa3BUTHSL M TOJAJEpKaHUS HHTEepeca OOydarommMxcs K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOI0 MaTepHuallia B COAECPKAHUU MPOTrPaAMMBbI
no OUOJIOrHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmMera «buomnorus» Ha yriyOaéHHOM ypOBHE —
OBNIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K OMpEeAesIEHHON o0jacTu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpY
y4eOHOT0 3aBEICHUS I IPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTmxkeHne 1enu U3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0inEHHOM YPOBHE 00€CTIEUMBAETCS PEIICHUEM CIETYIOIIMX 3a1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKMX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHU, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJIsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEI0BAaHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJAaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHUH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  NPOBEACHUS  OMOJIOTMYECKHUX
uccienoBaHuii B Jlabopatopuri W B mOpupoae (HaOmrojeHue, U3MEpeHue,
HKCIIEPUMEHT, MOJIEITUPOBAHUE);

oBlaZiecHue OOydYarolUMHUCS  YMEHHUSIMH: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; IOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO H
3I0POBBIO0  OKPYKAIOIIUX  JIIOZICH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npo@HIaKTUKA MH(GEKIIMOHHBIX 3a00JE€BaHMM, TTpaBuia MOBEACHUS B NPUPOAE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y 00yYaIOIUXCS MHTEIIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, PEIIaEMBbIMH €10 MpoOJeMaMH, METOHO0JIOTUEH
OMOJOTNYECKOTO UCCJIEI0BAHMSI, IPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOJCIUPOBAHUS OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHNE y 00YYaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOC B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TPUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 370POBbs
OKpY)Xalolux Jrojed  (coOmroaeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUM,
oOecrieyeHne O€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYaIUsIX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  0OyYaroIMIMMHCS
WHIUBUTy AIbHON o0OpazoBarenbHON TPAEKTOPHH, CIOCOOCTBYIOLIEH
NOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONIPECICHNI0, B COOTBETCTBUH C
WHIUBUTy AIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriIyOJIeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBISIETCS ¢ y4ETOM CHenu(PHUKU ero coaep)kaHus W HANpaBIECHHOCTH Ha
NpOoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
00yJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-MCCIENOBATENLCKAX PpadoT,
TEMaTHUKa KOTOPBIX  OMPEIENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xanue IporpamMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJiapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKdu M HU3y4yaeMble ~HUMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHne OMoJIoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHHE OUOJIOTHUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3yY€HHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, MJUCKPETHOCTb M IEJTOCTHOCTb,
CI0KHOCTh M YIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJIIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuocdepHsniii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKWM3HB Kak QopMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3alNU.

N3ydenne >kuBBIX cucTteM. Meroasl Ouosiornyeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [lonarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Oumomormueckux maHHbIX. OTEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ysbratoB. [IpuunMHBI UMCKaXEHUsA PE3YyJbTATOB »JKcnepuMeHTa. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpPraHU3ALMH KABOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «MeTosl
W3YUYCHHUS )KUBON TIPUPOBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE I IPOBEICHHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWe pPa3IUYHBIX METONOB MpH
W3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Kkaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JleMoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOIIMI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEenaparbl pacTUTENbHbIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUONIOTHHU
(xpomatorpadusi, saekrpodopes, auddepeHmaIbHOe IEeHTPUPYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIECMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, yd4acTHEe B CTPYKTYpUPOBAHUU
KJIETKH, TEIUIOperyyisiiuu. MuHepaabHble BeIllecTBa KIETKH, UX OuoIornyeckas
poJb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuYHas, YETBEPTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanuss Oenkos.
buonoruueckue GpyHkunu 6eakoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIINM yrIIeBOIOB.

Jlununel. M'mapodunbpHO-THApOGOOHBIE CBOMCcTBa. Kitaccudukanys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxknennosesie kucnotsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kiietke.

Crpoenune monekysbel AT®. Makposprudeckue cBsisu B Mosekysie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHBIE IEPEHOCYUKU, UX (DYHKIIUH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuUOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulll ousaiin u
Opeanuyeckull Cunme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbDy, «CTpoeHHE MOJIEKYI
yriieBoioB», «CTpoeHre MOJIeKyd JHUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKast MOCyAa U 000PyI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO KaueCTBEHHBIX
peaKIii».

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

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.



CtpoeHure npokapuoTUIeCcKou kieTku. Kinerounast creHka OakTepuidl U apxeu.
Oco0OeHHOCTH CTpOEHHUsI TEeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MecCTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE AYKApUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOu
MeMOpaHnbl. TpaHCHOPT BELIECTB 4epe3 IUIa3MaTHUecKylo MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTa HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[Hurtomna3ma. [{uto3one. LluTtockener. [Ipmxenne nuromnazmel. OpraHouIbl
kieTkd. OnHoMeMOpaHHBIE OPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHbBIX OpPraHoOUAOB KiIETKH. CTpOeHue TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUUI
petukynyM. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6eakos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyonu pacturesbHbIX KieToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOKHbIE  TJIACTUIBl  (OTOCHUHTE3UPYIOUIUX  DIYKAPHUOT.
XJIOpOILIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmei.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmoi. MBIIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpoQuIAMeHMamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka sipa, XPOMATHH, KapHoOIUIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBBIH MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
Mparcnopm.

Knerounsle BkatoueHus1. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKH», «CTpoeHue
KUBOTHOM  KJETKW», «CTpOo€HHE  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTraHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MoOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  LUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISLINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTkd: mnpeBpauieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. OTiinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmepuii. Ceemocodouparoujue
nucMeHmvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponp XJIOpOImIacToB B mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy u CAM-munuvl
¢domocunmesa. [lponyktuBHOCTh (GoTOCHHTE3a. BrusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATam. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucienus. [{uknmnueckne peakmu. OKUCTUTEIHHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmasvl. llpeuMyniecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHa3pOOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenperapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUT 0OMen», «brocunTes
oenka», «Ctpoenne pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHHE JISI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopnass paGora «/I3yueHue  KaTaIUTUYECKOW  aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUJIa3bl MU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yuenue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalnus U peaju3anus eé B KiIeTKe

Peakuun marpuuHoro cunrte3a. [IpuHINN KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKkuii
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue Tpancnoptbix PHK B 6nocunTtese Gernka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHUe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychsle 3a00eBaHus 4enoBeka, kMBOTHBIX, pactenuid. CIINI, COVID-
19, conmanbHbIe ¥ MEIUITMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oaunvix. Hanomexnonocuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobvt 00cmasku 1eKkapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «buocunTes O6enkay, «I'eHeTHYeckuit Kom», «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. WuTepdaza u  MuTo3.
Oco0OeHHOCTH TpolleccoB, MpoTeKawimux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHM U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUo bl UHTEpGa3bl.

Martpuunbii cunre3 JJHK — permkanuma. IIpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsel. CTtpoenue xpomocoMm. Tenomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuOTHUIl. JIUIJIOWIHBIA W
rariouaHbll  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl Muto3a. KaproknHe3 U UUTOKMHE3. bronorndeckoe 3HadyeHUe
MHTO3a.

Perynamuss mutoTHdeckoro nmkia kieTtku. [Iporpammupyemasi kietouHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemox. «l{ugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCcTpauumn

Tabnuipsl U cxeMbl: <«OKU3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS W  IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKICTOYHBIE TPHUOBbI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KOoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Txkann pacreHuid. TuIbl pACTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
IOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTpOCHMs, (QYHKIUH U
PAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CtpoeHne u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBI M HACTHM. JIBMI)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO ras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTanue XkUMBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKIIETOYHOE NUIIEeBapeHUe. [IuTaHWe NO3BOHOYHBIX MXWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble keneswl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TIO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MIIeKonUTaomuX. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BeElIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOCHHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOYHBIX KUBOTHBIX. PaboTta
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. BeigeneHue y
KUBOTHBIX. CoOKpaTuTeinbHble Bakyoiau. Oprasnbl BblaeneHus. PuibTpanus,
CeKpelrsi 1 00paTHOE BCcachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJIECICHUS.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMu. Boinenenue y



MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHrne u (pyHKIIMOHMpPOBAaHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJIbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOr0o uMmMmyHutera (I1. Dpmux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTe M peryimsimquss |y OpraHu3MoB. PasgpaxumMocTs y
OJTHOKJIETOYHBIX OpraHu3mMoB. Takcuchel. PazgpaxumocTs wu  peryinsuus y
pacTeHuii. PocToBBIE BEIIECTBA U MX 3HAYECHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XMBOTHBIX. Pedrnexc u
pednexropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IIeKCHI.

['ymMopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaniamo-runodusapHas
CUCTEMA.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrerimmey», «OpraHbl UBETKOBBIX PACTECHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credusy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHasi ~ CHCTEMay,
«BplgenurenbHas cUCTEMay, «DHAOKPHUHHAs cucTeMa», «CTPOECHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuyHononoctHeie», «CxeMa  NHUTaHUS  PACTECHUI»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE TUJIPB»,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue I0KIAeBoro 4epss», «HepsHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHag — cucrema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pediexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKPOIpENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXKHMX, UBbIE AK3EMIUIAPHl KOMHATHBIX PAcTEHUU, repOapuu
pacTeHUM pas3HbBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO W BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina u OeNKoB Moj AeicTBUeM (hepMeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «I3yueHne TKaHEeW pacCTCHHI.

JlaGoparopHasi pabora «3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHrue OpraHoB IIBETKOBOT'O PACTEHHS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTkW, wiM rameTtsl. Meno3. Craaun
meno3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. bruosmornueckuii cMpiC
Me€Ho3a M IIOJIOBOTO Tpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y »uBoTHbIX. [10510BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CHoCOOBI
OIUIOIOTBOPEHMS: HApyKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIJIOTHUS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOLIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jasarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHAbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO Kak  pe3yslbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI Te€HOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEJIbI.

Poct m paszButue x)uBOTHBIX. I[locTamOpmoHanbHblii nepuoa. Ilpsmoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPSAMOTO0 M HEMPSIMOTro



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA )KUBOTHBIX M yenoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [lepnoasl oHToreHe3a uenoBeka. CTapeHue u cMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHue CIOp B Ipoiecce Meio3a.
['ametorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbl Oecmosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIEHBD,
«Pa3MHOXeHuEe TUAPBDY, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOTreHe3a», «lIpsMoe u
HENpsAMOe pasButhe», «PasBurhe wmanckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymkmn», «JIBOMHOE OIUIOJOTBOPEHHME Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIbHBIX PAaCTCHUI, « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHMKIT MXa», <« KU3HEHHBIM  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK H
CIIEpMaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JIATYIIKNY.

JlaGopaTopHas padora «/3ydyeHrne CTPOCHUS MOJOBBIX KJIETOK Ha FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX )KHBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIUX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKW Kak Haykud. Paboter T
Menpens, I'. ne @puza, T. Moprana. Ponp oTe€4eCTBEHHBIX YYEHBIX B Pa3BUTUH
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJieJIbHbIe TEHbI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TECHETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHUCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

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

eAMHO00pa3usl ruOpUI0B MepBOro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPH/IHOTO CKpElMBaHus. [ unores3a YyucToThl raMer.

AHanm3upytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHHUS.
Pacmierienre npu3HAaKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. Tpetuil 3akoH MeHaensa — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsl ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICAOBAHUE TEHOB, HAPYILICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIM MEXaHU3M OIpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoAenCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommiementapuocts. Onuctas. [Tonmumepus.

['eHeTUeCKUNl KOHTPOJIb PA3BUTHS PACTCHUM, JKUBOTHBIX M YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON NH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxemsl: «IlepBeiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanusupymoollee CKpeluBaHuey, «HemomHoe noMuUHUpOBaHHEY,
«CrenyieHHOEe HAcle0BaHUWE MPHU3HAKOB y Apo30¢miby, «l'eHeTuka monay,



«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTum OTHIBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMoeiicTBUE TE€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M pPAcCIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMK CLEIUICHHOTO HACJIEIOBaHUs IMPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «Jlpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEILIMBaHUS Yy APO30(PUIB».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl npu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC NMPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psin u BapuanmonHas kpupas (B. WMoranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTUNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYHUBOCTH.
Buapl reHOTUNIMYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTalldOHHAs.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MAaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTaluuu. SnepHble H
HUTOIIa3MaTuyeckue MyTtanud. CoMaTUYeCcKUe U MoJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (HaKmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuuber w  cxembl: «Bunmbl  u3MeHunmBocTH», «MoaudukaroHHAs
U3MECHYHUBOCTHY, «KomOnHaTHBHAs U3MEHYHUBOCTEY, «Meiio3y,
«OmnogotBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Bumbl myTammii.



ObopynoBaHue: *KUBbIE W TepOApHBbIC AK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUIHBIMUA BHIAMHA H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun yenoBeka. MexayHapoaHas mporpamMma HMCCJIEAOBaHUS T€HOMaA
yejaoBeka.  Meroapl  M3ydeHMsT T€HETUKH  4YeJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISILIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemMmeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[1I[P-ananu3a. HacnenctBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACJEeNCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKaroueh cpeabl. ['eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUSIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3ydYeHUs] TEHETUKH
yesjoBekay, «['eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanus W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIUHU.
VYuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHUil. Ponb Cenekuuu B CO3JaHMM COPTOB PACTEHHN U TOPOJ
*kuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuuBocth H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NoToMCTBa U OTOOP MO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckycCTBEeHHBIH ~ MyTareHe3  Kak  METOJ  CEJIKIIMOHHOW  paboThl.
PannanimoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUM Y KyJbTyPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenust ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUIONIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
brnuskopoAcTBEeHHOE — CKpelMBaHWe, WM WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
DesooyuUsy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYpPCOB KYJNbTYPHBIX PACTECHUN U
UX JUKUX poaMYed  anus  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusl HO8blX HOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpauun

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

Tabmunps! u cxemsl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metogpl cenexkuumn», «OtnanénHas rudpuauzanus», «MyTrareHes3y.

JlabopaTopHasi padora «/3yueHrne cOpTOB KyJIbTYpPHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBnBka pacTteHu.

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI yYacCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYpBHI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruid. [Ipon3BoACTBO O€nKa, aAMUHOKUCIOT U BUTAMUHOB.

Co3ilaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuUAN3alusi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeleKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHbBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po8IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W Te€HHasg WHKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menuuackue OuotexHonoruu. [loctrenomuas nudponas meaunuaa. [TLP-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIb30BaHHME CTBOJOBBIX
KiIeTok. TapretHas Tepanusi paka. 3D-OmoumHkeHepus s pa3pabOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3JaHUs KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMOmpHHTHHTA W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBieHHE MOJNEKYJISPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMmoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B NMPOMBIIIIIEHHOM
pou3BOJCTBEY, «Kiietounas naxxenepus», «I eHHass HTHKXEHEPU».

JlabopaTtopHnasi pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHrne MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuUTHE 3BOJIOLHOHHBIX NpeACTABJICHUN B
ouoJIorumn

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbulkn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBuHa.

JIBroKyLIME CUIIbI HBOJIIOLIMU BUJIOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiierne cuaTeTHueckor Tteopuu dBotonmu (CTD). HelTpanbhHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpau

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosne, Y. lapsun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. lapsunay, «DopMbl 60pbObI
3a cymectBoBaHue», «llopoasl romy6ei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[lopopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JBMXXYLIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTIOLIHID.

Tema 2. MuUKpPoOIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynAuus Kak 3JIeMEHTapHas eIUHHIA 3BOJOLMH. COBPEMEHHBIE METOMbI
OLIEHKM TE€HETHYECKOTO pa3HooOpa3zus M CTPYKTypbl Homyssinui. V3meHeHue
reHo()oH/a TOMYyJSLIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIOLMH. MyTallMOHHBIH
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
ocHOBaTend. JIggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuuecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyiayusax.  Murpauun.  M3omAuMs  mOMyssIuUi:
reorpadudeckas (mpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EctecTBenHbiii orbop — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMMA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMI
(nm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBLHOTO
MOBEICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLIUU.
Bo3HukHOBeHHE  MpUCMOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauud. IIpumepsl npucnocodseHnit y opraHu3mMoB: MOpP(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akTtop BuaooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3K0JIOTHYECKOE), «MTHOBEHHOEY (monUIUIONIU3anus,
rubpuau3anys). JIMUTeTbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM OHOJOTMKM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHoo0pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMu

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

Tabmuubr 1 cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomymsimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «IBuxyiue
CUJIBI DBOJIIOIUNY, «IKOJIOTHYECKAs] M3OJSLUS TOMYJISAIUN CeBaHCKOU (openny,
«l'eorpadueckast M30MSAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JIMCTBEHHUIIBI
naypcKoiy, «llomymairoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpralibHBIN MenaHu3M», «KuBble uckonaemsbie», «llokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX,
«Dusnonornueckue ananranun», «lIpucrnocoOIEHHOCTH OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUA000pa3oBaHUE
TpEX BUJAOB JaHIBIIICH», «IKOJOTMUYECKOE BHA000pa30BaHUE BUIOB CHHUID,
«ITomumnonasl pactenuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHIl 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopuasi padora «BpIsBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJI».

JlaGopaTtopnasi  pa6ora  «llpucmocoOneHuss  OpraHu3MOoB M HUX
OTHOCHUTEJbHAs 1IEJIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

Metoasl  u3ydeHMsT MakpodBoJonuu. [lajeoHTOIOTHMYECKHE  METOIbI
uzyyeHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpPTaHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus: sBomtonuu. CpaBHeHUE (QIIOPHI H
dbayHbl MaTepuKoB M OCTpPOBOB. buoreorpaduueckune obOmactu 3emmau. Bumsi-
DHIAEMHUKHU U PEIUKTHI.



OMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTHYECKHE METObl HU3yUECHHS
BOMIOLMHU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHHS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliX U SBOJIIOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [Ipunyun cmensvl yHKyui.
HeoOpatumocTs 3BosonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUN PsI/ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «/lpelid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaguu 3MOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa U INMUMITaH3e», «l JTaBHbBIE
HaIpaBJICHUS 3BOJIIOLUNY, «O01111e 3aKOHOMEPHOCTH 3BOJTFOLIUI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [loHayuHble IpeACTaBlI€HUs O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKIEHUS KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >xu3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STaIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa u I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumnoresa A. .
Omnapuna, TMIOTe3a NepBUYHOrO OyhoHa JIk. XomnaeitHa, TeHeTUYecKasi TUIoTe3a
I'. Ménnepa. PubGosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUcropust 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHYECKHe
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHass ©  aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUO/IBI, STTOXH.



HauvanbHbie 3Tanbl opraHndeckod »HBOMONMU. [logBieHHe W 3BOTOLUA
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX T'pYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHCXOXKIEeHHE IIBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentunuil. [IpoucxoxaeHue MICKONMUTAIONINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO ’paM U MepuojaM: apxeu, MpPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOmas xapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHE W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yClIOBUS U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYHIIbI OPraHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, k. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxemsl: «Cxema omnbita @. Penny, «Cxema ombita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3HmW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosOrMYeckas  IIKajiay,
«HauanpHble 3Tanbl OPraHUYECKOW IBOIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema >KUBOM HOpUPOAb», «CTpoeHHE BHUPYyCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«Mmnorokiierounsie Bogopocan», «Mxwm», «IlanoporHukm», «lonocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocTeimuey, «KuiiedHomnonocTHbie»,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItnusyy, «Muekonuraromue», «Pa3Buthe Xu3HUM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NIPOTEPO3OUCKOU Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BUTHE )XU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KN3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydena ITHLl W 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sgaboparopHas paGora «MogenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COECIMHEHUN B
MIEPBUYHON aTMocdepe».

JlabopatopHass padora «/I3ydyeHHe M OINHCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3ydeHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3aqaun aHTPONMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBlEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHMs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUUECKHUE,
noBeneHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akTopbl) aHTPONOreHe3a: OUOIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEU
3a  npenensl  Adpuku. YenoBek reipenbOeprckuii — 0oOmME  MPENoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBEK HEaHAEPTAIbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpenenamu AQpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOJIOLHS COBPEMEHHOrO 4enoBeka. EcTecTBeHHBbI OTOOp B MOIMYISLUAX
yenoBeka. MyTanvoHHBINH Tiporiece u moauMopdusM. [lomynsmuoHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIYISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHarue o pace. bousbiume pacel: eBponeowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Ccpebl.
Bnusaue reorpadguueckoit cpeapl W apeiida TeHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapabpie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KOABOIIONUN OMOJIOTMYECKOT0 U COLIUAIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKay,
«YenoBekooOpa3ubie 00€3biIHB», «CKeleT 4YeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutek», «UenoBek  ywmenwlit», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Tanbl SBOJTIOLNHN YEIIOBEKa», «Pachl 4eIOBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOoBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yepena ueloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
IIMMIIaH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOTHYECKHUX aJallTallNil YEIIOBEKay.

Tema 6. Jxkosnorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB H
HAJOPTaHU3MEHHBIX CHCTEM C OKpY:Kaloliei cpenoii

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metoasl skosoruu. IlosieBbie HaOMIOEHHS. DKCHEPUMEHTHI B JKOJIOTHU:
npUpoJHble W JabopaTtopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKPY>KaroIIEl Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKHX 3HAHUM i1 YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H YEJNOBEYECTBA C NMpUPOoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEJICHHUS.

JleMoHCTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsl: «Pazgensl skonorun», «Metoasl s3konorumy, «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBDY.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nencTus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOTeHHbIe. O0Ime
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBumino muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOWOHTHBIC
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleiicTBue
pPa3HbIX YYacCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CUTHAIbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak odkojorumdyeckuin (akrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacteHWil K
noJiIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHHl MO OTHOIICHUIO K
Boze. [IpucrnocoOneHus ;KUBOTHBIX K MU3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrmocoOieHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpellax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HU.

XKuznennoie Qopmbl opranusmoB. [lonste o Ku3HEHHON (opme.
XKuznennole POpMBbI pacTEHUN: A€pEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJIETHHE



TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX ~ B3aUMOJEHUCTBHIAL:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJEUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanud. [IpuHIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHCcTpauu

Tabmuubl U cxembl: «Ikonorudeckue (axrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenbl o0OWTaHHS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennole  Qopmbl  pactenmit», <« KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus, «XuiHuuectBoy, «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KomMmeHncanuzm.

O6opynoBanue: repbapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMHU TETUIOM0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTUIl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM WM >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopnasi paGora «BpbIABICHHE MPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH PACTCHHUN W3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIM I

OKOJIOTUYECKHE  XApPaKTEPUCTUKU  MOMYJISALHH. [Tonmynsimuss~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3nIecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKA3aTeNW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3paCTHAasi M IIOJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

Dkosioruyeckas CTpykrypa nomysasinuud. OleHKa YUCIECHHOCTH TOIMYJISIHHN.
JIlnvHaMUKa MOMyJISIIUUA U €€ peryJisiiua. buoThudeckuil mOTEHIMAT MOMYJISLHH.
MoaenupoBanue TMHAMHUKA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOM YIS,
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH TOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XartumHcoHa. Pa3zMepsl 3KOIOTMYECKOU
Huiy. [loTeHnManbHast U pealTn30BaHHAas HUIIIY.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoliornueckue
WHBAa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpaMHJIbI
nonysnun», «CKOpPOCTh  3acCeliCHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorudeckoit Humm k. Y. XaTuunconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUU YKUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHHH K
PaCCEICHUIO.

Tema 9. Ikos10rust coo01IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3u MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIIMOHAIBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u ceru. AOHOTHUECKHE OJOKU
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpodhuueckue nepecmpouixu. Dnyxkmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MYyHOp, 1€Co8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpPOIECHO3. Pazmmdms
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

YpboskocucremMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [opojackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll  PA3HbIX Mmunoe Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOCHUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
IPyNIbl OPTAaHU3MOB B JKOCHCTEMe», «KpyroBopoT BEIIECTB B IKOCHCTEME»,
«llenu nutanus (macTOUIIHAS, TETPUTHAS )», « DKOJIOTHUECKAsT MUPAMHIA YHCEID,
«IKkonoruyeckas mupamuyia OMOMaCChl», «IKOJIOTHUECKass MUpaMua SHEPTUNY,
«O06pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHoBIEHUE jeca Mocie
noxapa», «IKocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repdapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uydelia IMTHIT |
3Bepeit, repbapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
KOCUCTEMBI.

IMpakTuueckas padora «/3ydyeHue u onrucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX YKOCHCTEMAX).

IKCKYypcHsl «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKypCHsl B arposkocucteMmy (Ha Moje WM B TEIIUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3kocucTeMa

buochepa — obmemnanerapHas o0osiouka 3eMIM, TNE€ CYIIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3BuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOCheEphl Kak
rio0abHOM 3K0cUCcTeMBbI. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHansHOCTh Ouocdepnl. [lonsiTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPBs. KiuMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIO MOTEHIINANA U
onocdepHbIX PyHKIUI.

JleMmoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxembl: «['eocdhepsl 3emmn», «KpyroBopoT a3ora B NpUPOIEY,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B MpUpOIE»,
«KpyroBopoT Boabl B mpupoze», «OcCHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Takray, «Cmemanueiii gec», «IILIMpoKoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek u OKpy:xA0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYUHBL. Bo3geicTBHe YeloBEeKa Ha
ouocepy. 3arps3HeHue BO3MyIIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansemblie npupoanbie Ttepputopun (OOIIT).
boranudeckue caibl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYUBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOIBI.
PanonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6Ud08 U 9IKkocucmem. OcHOBb



sKopeaburumayuu IKocucmem U Ccnocobo8 6opvoObLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 5KOCUCTEM.

JleMoHCTpanumn

Tabmuubl  u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue nouBb», «llapHukoBwiii  3PdekTy, «Ocobo
OXpaHsieMbI€ PUPOTHBIE TEPPUTOPUNY», «MOJEIN yIPABISIEMOTO MUPaY.
Oo6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPAaCTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHUS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpEIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIIUN pa3BUTUS OUOJOTHUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYLUIUMH CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oOBaHUs, Haluyue  NpasoCO3HAHUsE  DKOJOTHYECKOU
KYJBTYPBI, CNOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCMUTATEIHHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEH TMO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBaXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE peE3ybTaThl OCBOEHUsI yueOHoro mpeamera «buonorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMN, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTbITA U OMNbITA ACATEILHOCTH B IMPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBaKCHHE
3aKOHA ¥ IPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKON TPaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPO/IbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUU, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO u 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIIAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos10oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢puznueckoro BocnuTaHUSA, GOPMHPOBAHMA KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOIyYHS:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHUE IEHHOCTH TPABWI HHJIMBUIYATbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJIEACTBUNA W HEMPUATHUS BPEIHBIX MPUBBIYCK (yHMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEpCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIPHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKyIO JICSITEIIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodheccCHoHaNbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KHU3HEHHBIE TUTAHBI;

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

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYILeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB ¥ OIEHKH WX BO3MOXHBIX TMOCIEICTBHMA ISt
OKPYKarOIIEU CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEIICHNUS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWST W YyMEHUS TIPU PEIICHHH TPOO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHHS B MPUPOJE,
HaIpaBJCHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOIIEH
IPUPOJTHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;



HaJIMYHUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUE chneruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikh B
GbopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NIPHUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOM HMBHJIM3ALNU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTU oOydaroniuxcs, (Gpopmupyemon
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOASANIMX B HEM HM3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYUYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Tpo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM HESTEIbHOCTH, F'OTOBHOCTh OCYUIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIe PE3yJIbTaTbl OCBOCHMU:A y‘{C6HOI‘O npeamMceTa «bunonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA O6yIIaI-0HlI/IXC$I
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06[H€H3y‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OECIOCTHOCTD HaquOﬁ KapTHUHblI MHpa U CHGHH(i)I/IKy METOOOB IIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHleCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHLIfI q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HOSHaBaTGHBHI-Je, KOMMYHUKATUBHEIC,

PETYJISTUBHBIE), 00ecCIreynBaoIIne (dbopmupoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHble ydeOHBbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrate wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT cQOpMHpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOECHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOATENbHO  (QOpMyJNHMpOBaTh U aKTyaJM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUSI (DAaKTOB U SBJIICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJIEIIbHBIE cpeacTtsa Uil IIPEICTaBIICHHUS
CYLLECTBEHHBIX CBA3€M M OTHOLIEHMH B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMAIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUsA MPOOJIEMBbI ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OLICHUBATh PUCKHU TIOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIEOBATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCTIONb30BaTh PAa3iMyYHbIE BUABI JEATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETalluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COITMAIBHBIX MTPOEKTOB;

(GbopMHUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/leTh HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Yy €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui J0Ka3aTelbCTBa
CBOMX YTBEp:)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISATh LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANTBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WU, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE AlbTEPHATUBHBIC PELICHMUS.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUICCKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIHUPOBATh 3aNPOCHI W MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI YYEOHBIX
3aj1ay;

pUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTaBICHUS
ouonornyeckor uHpopmaiuu (cxembl, rpaduky, TUarpaMMbl, TAOIHIIbI, PUCYHKH
" Jpyroe);

UCTIONBb30BaTh HAYUYHBI S3BIK B KadecTBe CpeACTBa mpu padoTe ¢
OWoNornYeckod HHPOpMALMEH: TPUMEHATh XUMHUYECKHEe, (QU3NYecKhe U
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCyXkaaemMoi TeMbl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMATH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHsSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBUAYaJIbHOU
pabOThI IpH pelIeHUU OUOJIOTHYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS TPU PEIICHUH YIECOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEHUCTBHM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HAECU C IMO3ULIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS U BBIABICHUS MpOOJEM M HX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO  COCTABJISITH IUJIAaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJITATOB LIEIISM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OILICHUBATh PUCKM M CBOEBPEMEHHO IPUHHUMATh PELIEHHs II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTbl APYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEBHOCTH;

3) npuHATHE ce0s U APYIUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyONE€HHOM YpPOBHE OpPHEHTHPOBAaHbBI Ha oOOecredyeHue
npoduibHOoro  oOydenust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX MPUMEHECHUIO B Pa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. lIpenmeTHble pe3ynpTaThl MPEACTABICHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TPoOJIeM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUYEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUW, KOTOpas BKJIKOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounast Teopus T. lIBanna, M. llIneitnena, P. BupxoBa, XxpomocoMHast Teopust
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOKICHUS  KYJIbTYPHBIX  PAcTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIJICHUS], YUCTOTHI TaMerT,
HE3aBUCUMOTO HacienoBaHus [. MeHaens, TOMOJIOTUYECKUX PAIOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . Basunoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYHUIECTBEHHBIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUll, MXUBOTHBIX, YEJIOBEKa, IHPOIECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXXEHHUS,  HWHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUIMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacCTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMU OPraHoB M MX (QYHKIMSIMH, MEXIy STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamMu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBIMOJIHATh JTA0OPAaTOPHbIE M MpPaKTUYECKHUe padoThl, COOMIOAThH
npaBuia nmpu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUPYs IeTb HUCCICIOBAHMs, AaHATU3UPOBATH IOTYYCHHBIC
PE3YNBTATHI U JACNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJCTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh JTUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonormd W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayieil mpodecCHOHAIBHOM
JESITEIbHOCTH B 00JIacTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpPraHM3allUsAX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOexHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] W IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCHUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boatouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npasBwia (munumyma FO. JluGuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruu), rumnore3sl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTrO  IMO3HaHWUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOMIOACHHUE, DKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JIBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJITONaTPUYECKOTrO u CUMITaTPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBSI3M MEXIy THPOLECcCaMU 3BOJIOLHUH,
JBIKYIIMMHA CUJIAMH aHTPOINOTeHe3a, KOMIIOHEHTaAMU Pa3IMYHbIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITh  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  DKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY IS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHMUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UESTIOBEUECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI U TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSITh HUX OKCHECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyYIHpPYs IeJlb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pe3ynbTaThl U ACNIaTh BEIBOMBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  TOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeaoTBpaICHUSI
ri100aabHbIX H3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBIH WHTEpPEC, HAMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYWOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypesI
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI U UX U3yUYCHUE
3 buosorus kiaeTku 0.5
4 XuMuueckas opraHusanus KIeTKU 10 1
5 Crpoenrne u GyHKINHU KICTKU 8 2
6 OOMeH BelecTB U MPEBpaIICHUE SHEPTUHU B 9 |
KJIETKE
7 Hacnencreennas ungopmanus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Crtpoenue u QyHKIIMH OPraHU3MOB 17 1.5
10 Pa3MHOXkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTnka yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 BuoTexHOJIOrMS U CHHTETHYECKAs OUOJIOTHs 4
17 PeszepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 3aposkJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
Mpe/ICTaBICHUN B OMOJIOTUI
2 MHuKpO3BOIIOLHS U €€ PE3YIIbTATHI 14 2
Maxkpo3BoitoLUs U €€ Pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIponcxoxaeHre yenoBeKa — aHTPOIIOT€HES 10 1
DKOJOTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHMU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKoJ0Tusl BUJOB U MOIYJISILIUMA 0.5
DKoJ0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 Yenosek U OKpykarolas cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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IMosicHuTe IbHAS 3aNIMCKA
PaGouyasi nporpamma no Omosioruu, ad 11 kiaacca cocraBiieHa B COOTBETCTBUM

- Ilpukazom MuHHCTepcTBa oOpa3oBaHuss W Hayku Poccuiickoii ®eneparuu o1
17.05.2012 1. Ne 413 «O06 yTtBepxkaeHuu (heaepaibHOro rocyJapCTBEHHOTO 00pa3oBaTEeIbHOTO
CTaHjapTa cpeaHero ooémero oOpasoBanus» (B pemakuum oT 29.12.2014 1. Nel64s, or
31.12.2015 r. Ne 1578, o1 29.06.2017 1. Ne613).

- Ilpukazom MunucrepctBa npocsenienus Poccuiickoit ®@eaeparuun ot 22.03.2020 .
Nell5 «O6 yrBepknmenun Ilopsaka opraHu3alid W OCYIIECTBICHHUS 00pa3oBaTeIbHON
JESTENIbHOCTH IO OCHOBHBIM 00I1€00pa30BaTeNbHBIM MpOrpaMMaM HayallbHOTO OOIIero,
OCHOBHOT'O 00IIIET0, CpeTHEro 001Iero 00pa3oBaHUs.

- Ilpukazom MunucrepctBa npocsenienus Poccuiickoit ®@eaeparuun ot 20.05.2020 r.
Ne254 «O6 ytBepkaeHnn (GeaepabHOTO MePedHs] YIeOHUKOB, TOMYIICHHBIX K UCTIOIb30BaHUIO
IpU peau3aluid MUMEIOLUX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTeNbHBIX MPOrpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo, CpeiHero oOmero oOpa3oBaHHs OpraHU3AIMSIMU,
OCYIIECTBISIOIMMHU 00Pa30BaTEIbHYIO IEATEIHLHOCTEY (C M3MeHeHussMU oT 23.12.2020 No766).

- IlpumepHOl OCHOBHOW 00pa30BaTEILHOMN MPOTPAMMEI CPEAHETO OOIIETO 00pa30BaHUS
(B pemaxiuu npoTtokona ot 12 mas 2016 r.Ne2/16).

- MeTroanueckuMu peKOMEHIAIMAMHE JJI PYKOBOISIINX U TEAAarorudeckux paboTHUKOB
oOpa3oBaTenbHbIX oOpranu3zanuii CTaBpOIOJBCKOTO Kpas MO OpraHu3aluu 00pazoBaTEIbHOMN
nesitenbHOCTH B 2023/2024 yyeOHOM roy.

- OcHoBHOM 00pa3oBaTeNbHON MporpamMmol cpenHero oOmero oOpa3oBaHUs
MYHUIIUIIATEHOTO Ka3eHHOTO 0011100pa30BaTEIBHOTO YUPEKICHUS cpenHeit
obureoOpaszoBarenbHoi Kokl No6 nmenu I'. B. batumesa (p. Ne 59 ot 01.09.2020).

- IlporpamMmoil BocHUTaHHs MYHHMIMIIAJBHOTO Ka3eHHOIO OO0IIe00pa30BaTEIbHOIO
yupexaeHus cpeaHeit obmeoodpazoBaTenbHOU mKoibl Ne6 umenu I'. B. barumiesa

Pabouas mporpamma OpHEHTHpOBaHa Ha MCIOJIb30BaHME ydeOHMKa aBTopoB M.H.
[Tonomapesoii, O.A. Kopuunosoii, T.E. Jlommmuno#, I1.B. UxeBckoro mon pen. mpod. M.H.
IlonomapeBou: - «buonorus»  bazoBelii  ypoBeHp ans  ywammxcs 11 kmacca
001eo0pazoBaTeNbHBIX yupexaenuit; M.; «Benrana - I'pady», 2021r.

ITporpamma paccuntana Ha 68 4acoB B rof (2 yaca B HEZETIO).
enn paGouell mporpammsi:

e OCBOEHHE 3HAHUII O OMOJIOTMYECKHX CUCTeMax (KJIeTKa, OpraHu3M, BHJ, YKOCHUCTEMA);
UCTOPUU Pa3BUTHS COBPEMEHHBIX MPEACTABICHUI O >KUBOM MPHUPOJE; BBHIIAIOIIUXCS
OTKpPBITHSIX B OMOJOTMYECKOW HayKe; poJid OHOJOrMYecKod Hayku B (pOpMHpOBaHUHU
COBPEMEHHOM €CTECTBEHHOHAYYHOIN KapTUHBI MUPA; METOAaX HAYYHOTO MMO3HAHUS;

® OBJIaiecHHe YMeHUsIMH OOOCHOBBIBATH MECTO W POJb OWOJIIOTHYECKUX 3HAHWN B
MPAKTUYECKON JEATEIBHOCTH JIIOJICH, Pa3BUTHU COBPEMEHHBIX TEXHOJOTHH; MPOBOIUTH
HaOJFOICHUST 32 DKOCUCTEMaMH C IIeNIbI0 UX ONHCAHHS W BBISBICHHS ©CTECTBEHHBIX U
AQHTPOTNIOTEHHBIX HM3MEHEHHI, HAaXOIWUTh M AaHATU3UPOBATh HH(MOPMALUIO O KHUBBIX
00BeKTax;

® pa3BUTHEe TIO3HABATEIbHBIX  HWHTEPECOB, HHTEIUIGKTYAIbHBIX W  TBOPYECKUX
CHOCOOHOCTEH B IMpolecce U3yUeHHs! BBLAAIOLINXCS JTOCTHKEHUNH OMOJIOTUH, BOIIEIIINX
B OOIIEYEIOBEYECKYI0 KYJIbTYPY; CJIOXHBIX M TPOTHBOPEYHMBHIX ITyTeH pa3BUTHA
COBPEMEHHBIX HAyUYHBIX B3TJSAOB, WICH, TEOpUH, KOHIEMIHMHA, pa3IHYHbIX THMOTE3 (O
CYIIHOCTH U TMPOUCXOXKACHUU >KU3HU, 4YEJIOBEKa) B XOA€ pabOThl € pa3IM4HbIMHU
UCTOYHUKAMU UHGOPMAIUY;

e BoOcnUTaHHe YOEXICHHOCTM B  BO3MOXXHOCTH  IO3HAHUS JKUBOM  MPUPOJBI,
HE00X0IMMOCTH OEpEKHOT0 OTHOLICHUS K MPUPOIHOHN cpefie, COOCTBEHHOMY 370POBBIO;
YBaXEHHUS K MHEHUIO ONMIOHEHTA MPU 00CYKICHUU OMOJIOTUYECKHUX TTPOOIeM;



® HCHOJb30BAaHUE NMPHOOPETEHHBIX 3HAHMH M YMEHHUH B IMOBCEIHEBHOM KU3HHU A
OLEHKHU IOCIEACTBUM CBOEH AEATEIBHOCTH MO OTHOLICHHIO K OKpYXKAIOLIEH cpene,
3JI0POBBIO IPYTUX JIIOJIEH U COOCTBEHHOMY 3/J0POBBIO; 0OOCHOBAHUS U COOIIOCHUS MEp
npodHIaKTUKK 3a00JI€BaHuUil, TPAaBUJI TOBEICHUS B IPUPO/IE.

Conepxkanue nporpamMmmasl.
Tema 1. Opranu3sMeHHblil ypOBeHb kuBOi matepuu (38 u)

Opranu3MeHHBII YPOBEHb KHU3HU U €T0 poJib B ipupoae. Opranu3m Kak Ouocrucrema.

OOMeH BelecTB U MPOIIECChl JKU3HEIeATEIbHOCTH OPraHu3MoB. Perymsius npoiecco
KU3HEJEATSIIbHOCTH OPraHU3MOB. Pa3iiuus opraHu3MoB B 3aBUCUMOCTH OT CIIOCO0A MUTAHUS:
rerepoTpodsl (canmpoTpodbl, XUITHUKH, TTapa3uThl) U aBTOTPOdbI (poToTpodsl, XeMOTpodsI).

Pa3zmHOXeHUE opraHn3MoB — ToJI0BOe U Oecroioe. OIIoI0TBOPEHUE U €r0 3HAYCHHE.
JIBOifHOE OIJIOIOTBOPEHHE Y MOKPHITOCEMEHHBIX (LIBETKOBBIX) pacTeHui. MckyccTBeHHOE
OTTOIOTBOPEHUE Y PACTCHUN U )KUBOTHBIX.

WuauBuayanbHoe  pa3BUTHE ~ opranu3ma  (OHTOreHes).  OMOpHOHANbHBIA U
MOCTAMOPHUOHAIBHBIN TIEPHOABl Pa3BUTHS OpraHu3Ma. [lOCHeNCTBUS BIHMSHHS —AJTKOTOJIA,
HUKOTHHA U HAPKOTUYECKUX CPEICTB HA Pa3BUTHE 3apO/IbIIIA YETOBEKA.

HacnenctBeHHOCTh M W3MEHYHMBOCTH — CBOMCTBAa OPraHM3MOB. ['€HeTMKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYUBOCTH.

M3MeHYMBOCTh IPU3HAKOB OpraHU3Ma U €€ THUIIbl (HACJI€CTBEHHAsl U HEHACIIEACTBEHHAs).
Myranuu, uX MaTepuagbHble OCHOBHI — HM3MEHEHHE TE€HOB M XPOMOCOM. MyTareHsl, HX
BJIMSTHUE HA OPraHU3M Y€JIOBEKa U Ha KHUBYIO PUPOY B LIETIOM.

['eHeTnyeckue 3aKOHOMEPHOCTH HAaclleJJOBaHMs, YycTaHOBIeHHble [. Mennenem, wux
[IATOJIOTHYECKHUE OCHOBBI. MOHOTHOpUIHOE M TUTHOpUIHOE CKperuBanue. 3akoH T. Moprana.
XpoMOCOMHasi  TEOpHsl  HACJIEACTBEHHOCTH. BsaumoneiictBue reHoB. CoBpeMeHHbIE
MPEJICTaBJICHUS O T'€HE, TEHOTUIIE U TEHOME.

['eHeTka mona W HacleloBaHME, CIEMJIEHHOe ¢ MmojioM. HacienacTBeHHble 00e3HH, UX
npoIakTHKa. DTHYECKHE aCTIEKTHl METUIIMHCKON TeHETHKH.

dakTopsbl, ONpeAesIoIIre 370POBbE UeloBeKa. TBOPUECTBO Kak (PaKTOP 310pOBbs U
nokasarenb 00pasa *u3Hu yenoBeka. CnocoOHOCTh K TBOpUECTBY. PoJib TBOpUECTBaA B KU3HU
Ka)KIOT0 YeJIOBEeKa.

I'enernueckue ocHoBBI cenekuuu. Bxian H.M. BaBuiioBa B pa3BUTHE CENEKIUH. YUEHUE
H.W. BaBuioBa o 1ieHTpax MHOT000pasusi ¥ MPOUCXOKICHHS KyJIbTYPHBIX pacTeHuil. OCHOBHBIE
METO/Ibl CENEeKIUU: THOPUIN3ALNS U UCKYCCTBEHHBIN 0TOOP.

buorexHonorus, ee JOCTIKEHUSA. OTHUYECKHE aCHEeKThl Pa3BUTHUS  HEKOTOPBIX
WCCJIEIOBAHMI B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

Bupycsl — HeknieTouHasi ¢popma CyIIeCTBOBAaHUSI OPTaHW3MOB. BUpycHbIe 3a00ieBaHus.
Cnoco6s1 60ps0bI co CITH oM.

JlabopaTopnasi pa6oTa. PemieHue sJeMeHTapHBIX T€HETUYECKIX 33]1a4; BBISBIICHHE
MOBEICHYCCKUX PEAKITUH )KHBOTHBIX Ha ()aKTOPBI BHENITHEH CpeJIbl; N3yUYeHNE TIPU3HAKOB BH-
PYCHBIX 3a00JIeBaHUI pacTeHUH (Ha MpUMepe KyJIbTypHBIX PACTeHUH U3 TepOapus U Mo
CIIPaBOYHOU JTUTEPATYPE).

Tema 2. KiieTo4uHblil ypoBeHb Opranu3anuu ;ku3Hu (18 4)

Kiierounslii ypoBeHb OpraHU3allMM XKU3HU U €ro pojb B mpupone. Pazpurue 3HaHuil O
kietke (P. I'yx, K.M. bap, M. lllnetinen, T. [lIBanH, P. BupxoB). MeTobl u3yueHus KIETKH.

KreTka xak 3Tam 3BOJIONKU KUBOTO B UCTOpHH 3eMiu. MHOroo0Opa3ue KJIETOK M TKaHEeH.
Knetka — ocHOBHasi CTpyKkTypHas © (yHKIMOHAJIbHAasg €IWHUIA >KU3HEAEATEIbHOCTU
OJIHOKJIETOYHOTO ¥ MHOTOKJIETOYHOTO OPraHU3MOB.

OCHOBHBIE TIOJIOKEHUSI KIIETOYHOW TEOpUHU. 3HAYECHHE KIIETOYHON TEOPUU B CTAHOBJICHUM
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.



OCHOBHBIE YacTH B CTPOCHUM KIETKH. [IOBEpXHOCTHBIH KOMIUIEKC KIETKH —
Ouonornyeckas MemOpana. lluromyasmMa c opraHouagaMd M BKIIOYEHHSIMH. Sapo ¢
XPOMOCOMaMHU.

[TocTossHHBIE W BpEMEHHbIE KOMIIOHEHTHI KIETKH. MeMmOpaHHbIle M HeMeMOpaHHBIE
OpraHoubl, UX QYHKIUU B KIETKE.

JosnepHsle (IpoKapuoThl) U SAEpHBIE (3YKAPUOTHI) KIETKU. [ MIIOTE3bl MPOUCXOXKICHUS
J3YKapUOTHYECKUX KIIETOK.

Kiterounblii MK )KU3HU KIETKU. JleleHne KIeTKM — MUTO3 U Mei03. CoMaTuyeckue u
noJioBbIe KIeTKU. OcoOeHHOCTH 00pa30BaHMsl MOJTOBBIX KIIETOK.

Crpykrypa xpomocom. Crenuduaeckne OENKU XpOMOCOM, WX (YHKIUU. XPOMATHH —
komiuiekc JIHK u cnemuduuecknx 6enkoB. Kommnakrtu3zanus xpomocoM. DYHKIIUH XPOMOCOM
KaK CHCTEMbI TeHOB. [IUMIONIHBIN 1 rarionJHbIH Habop XpOMOCOM B KileTKax. [ oMooruuHbIe
¥ HErOMOJIOTUYHBIE XPOMOCOMBI. 3HAYEHHUE BUOBOTO MOCTOSHCTBA 4KCIa, POPMBI U pa3MepOB
XpPOMOCOM B KJIETKaX.

["apmoHnus 1 11e1ecoo0pa3HOCTh B KUBOM KIIeTKe. ['apMOHUS U yrpaBiIeHHE B KIIETKE.
[TonsiTne «pupomocoodpasHOCTb». HayuHoe mo3Hanue u npobieMa 11enecoo0pa3sHOCTH.

JlabopaTopnasi pa6ora. lccrnenoBanue a3 MuTo3a Ha MUKpOIIpenapaTe KJIeTOK KOHYUKa
KOpHs1; HAaOIIOIEHUE TIa3MOJIHM3a U ACTUIa3MOJIN3a B KJIETKaX SMUACPMICa JIyKa.

Tema 3. Monexynapuuwiit yposens nposaenenusn yncuznu (11 4)

MonekynsipHbIi ypOBEHb KH3HU, €T0 0COOEHHOCTHU U POJIb B IPUPO/IE.

OcHOBHbIE XMMHUYECKHE COCAMHEHMSI KUBOM Marepuu. Makpo- U MHUKPOIJIEMEHTHI B
JKMBOM BellecTBe. OpraHuyeckre U HEOpraHM4eCcKue BELECTBA, WX POJb B KieTke. Boga —
BaXHBI KOMITOHEHT >KUBOr0. OCHOBHBIE OMOMOIMMEPHBIE MOJIEKYJIbI XKUBOM MaTepuu. [lonarue
0 MOHOMEPHBIX U MOJIMMEPHBIX COEAUHEHMSIX.

Ponbp oprannueckux BelIeCTB B KJIETKE OpraHM3Ma 4eJoBeKa: OEJKOB, YIJIEBOJOB,
JUNHI0B, HYKJIEHHOBBIX KHCIIOT.

CtpoeHre 1 XMMHYECKUI COCTaB HYKJIIEMHOBBIX KUCJIOT B KieTke. [loHaTue o HykieoTue.
Crpykrypa u ¢ynkuuu JJHK — Hocutens HacnencTBeHHON nHpopMauy KiIeTKU. Penmmkanms
JHK. Matpuunasa ocnoBa perukanuu JIHK. [IpaBuno xommmementaproctu. [ exn. Ilonstue o
kojoHe. ['enetnueckuit koa. Ctpoenue, ¢pynkuun u muoroobpasue ¢popm PHK B kietke. Oco-
6ennoctu JJHK kierok sykapuot u mpokapuor.

[Tpomeccel cuHTEe3a Kak yacTh MeTa0onuM3Ma B KHUBBIX KieTkax. POTOCHHTE3 Kak
YHUKaJIbHasi MOJIEKYJISIpHAsI CUCTEMA IIPOLIECCOB CO3/IaHUs OpraHn4Yeckux BeiecTB. CBETOBbIE U
TEMHOBBIE peaklnu GporocuHTe3a. Posb poTocuHTE3a B IpHpoIE.

[Tpomecchl OmocmHTE3a MOJEKY Oenka. JTambl CHHTE3a. MaTpudHOE BOCIPOU3BOACTBO
OEJIKOB B KIIETKE.

MornekymsipHble NPOLECCHl pacCIlEIeHUs] BEIIECTB B AJIEMEHTapHbIX OMocHcTeMax Kak
4acTh MeTaboIM3Ma B KieTkax. [[oHsATHe 0 KIETOYHOM JIbIXaHUU. becKUCIOpoIHbIN 1 KHCIOPOI-
HBIN 3Tanbl AbIXaHUS KaK CTaIuu SHEPreTUYECKOro oOecreueHus KJIeTKH.

[lonaTtue o miuacTUYecKOM M HHEpPreTHueckoM oOMeHe B KieTke. Ponb perynsaropos
OMOMOJIEKYJISIPHBIX ITPOLIECCOB.

OnacHOCTh XUMHUYECKOTO 3arpsi3HEHUS OKpysKarolei cpeabl. [lociencTBus nesarenbHOCTH
4yeloBeKa B OKpyxaromed cpene. IIpaBuna mnoBeaeHuss B NpuponHOW cpene. Bpewms
HKOJIOTHUECKOM KYJBTYpPbI UeIOBEKa M OOIECTBa. DKOJIOTUS U HOBOE BO33pEHHUE HA KYJIbTYpY.
Oco3HaHME 4YETOBEYECTBOM HENPEXOAIIEH LEHHOCTH >KM3HU. DKOJIOTMYECKas KyJbTypa —
BaXkHasl 33/1a4a 4€JI0BEUECTBA.

Tema 4. 3axmouenue (1 4)

O06o0menre 3HaHUKA O MHOTOOOpa3WM >KM3HHU, MPEACTABICHHOW OMOCHCTEMaMH Pa3HbIX
ypOBHGI’I clIokHOCTH. OTIINYHE )KUBBIX CUCTEM OT HEKUBBIX.



TpeGoBaHNs K YPOBHIO NOATOTOBKH BbINYCKHUKOB Cpe/Hel (I0JIHOM) IKOJIbI
(0a30BbIii YPOBEHDb)

B pesynbrare u3ydenus 61osoruu Ha 6a30BOM ypOBHE YUEHHK JI0JDKECH

3HaTh ¥ IOHUMATh:

- OCHOBHBIC TIOJIOKEHHUSI OMOJIOTUYECKUX TEOpUH (KJIETOYHAs, XPOMOCOMHAs, TEOpHs TI'eHA,
sBomtonnonHas teopust Y. [lapsuna); yuenuii (H.M. BaBumoBa o meHTpax MHOrooOpasus u
IPOMCXOXKACHUS KyIbTypHBIX pactenuii; B.1. Bepnaackoro o 6uocdepe, Hoochepe, HyHKIUAX
JKUBOTO BellecTBa B Ouocdepe); 3aKOHOB (paclleIuieHHs, HE3aBUCHMOTo HacienoBaHus [
Mennens); mpaBui (rpaBuiio foMuHupoBanus ['. Menens); 3aKOHOMEPHOCTEH U3MEHYNUBOCTH;

- 0COOCHHOCTH OMOJOrMYECKHUX [MPOLIECCOB: MAaTPUYHOE BOCIPOU3BOJACTBO OEIJIKOB;
pasMHOXKEHHE; JEWCTBHE MCKYCCTBEHHOTO W €CTECTBEHHOro orOopa; (opmupoBaHue
MPUCTIOCOOTICHHOCTH; 00pa30BaHUE BHJIOB; KPYrOBOPOT BELIECTB W MPEBpAIlCHUS DHEPTUU B
IKOCUCTEMAX U Orocdepe; 3Bomonus onocdepsr;

- 0COOEHHOCTU CTPOEHUSI OMOJIOTHYECKHX OOBEKTOB: KIETKH; XPOMOCOM; BUAA U IKOCHUCTEM
(cTpykTypa);

- IPUYMHBI 3BOJIIOIUH, U3MEHSIEMOCTH BUIOB, HACIEACTBEHHBIX 3a00JI€BaHUI, MyTalIUH.

YMmerth (Bi1ageThb coco0aMu 1eATeJIbHOCTH):

- NIPUBOAUTH IPHUMEPHI: HACIEICTBEHHBIX M HEHACIEJCTBEHHBIX M3MEHEHUH, MyTaluid,
€CTECTBEHHBIX U MCKYCCTBEHHBIX SKOCHCTEM; BIHMSHUS OMOJIOTHH Ha (OpPMUpOBAaHHE HAYyYHOTO
MHUpPOBO33PEHHUS, Ha BOCIUTAaHME SKOJOIMYECKOM, TE€HETHYeCKOM M  I'MTHeHHYEeCKOH
IrpaMOTHOCTH;  BKJaJa  OHOJOrMYeCKMX Teopuid B  (OPMHPOBAHHE  COBPEMEHHOMU
€CTeCTBEHHOHAYYHOM KapTHHbI MHpA; 3HAYEHWs] TEHeTHKH Uil pa3BUTHS CEJIEKUUU MU
MEIUIUHBL;

- TPUBOJIUTH JI0KA3aTelbCTBA: €IUHCTBA >KUBOM M HEXHMBOH NPHUPOIBI, POJCTBA KUBBIX
OpraHM3MOB, D3BOJIOLUH, MCIOJb3Ys] OCHOBHBIE IIOJIOKEHHMSI OMOJIOIMUYECKHUX TEOpHil;
OTPHUILIATEJILHOTO BIIMSHUS aJIKOTOJI, HUKOTHHA, HAPKOTUYECKMX BEIIECTB Ha pa3BUTHE
3apo/IbIIlIa YEJIOBEKAa; POACTBA YEIOBEKAa C MIIEKOIIUTAIOLIMMU )KUBOTHBIMU; BIMSIHUSI MyTareHOB
Ha OpraHu3M 4YelloBeKa; HEOOXOIMMOCTH COXPaHEHHs MHOrooOpa3usi BHUJIOB; BIHSHUS
HKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3Mbl; B3aUMOCBSI3U OPIaHU3MOB C OKPY KaroIlIel Cpesoi;

- OLIEHMBATh: TOCJEJACTBHUS BIMSHUS MYTarecHOB Ha COOCTBEHHBIH OpPraHM3M; 3THYECKHE
aCMeKThl Pa3BUTHUSI HEKOTOPHIX MCCIEAOBaHUN B OMOTEXHOJIOTUH (KJIIOHMpPOBAHHE 4e€JIOBEKa U
Jp.); MOCIENCTBUSL COOCTBEHHOM NESATEILHOCTH B OKpY’Karolled cpene; BKJIaJ BBLAAIOIIUXCS
YYEHBIX B Pa3BUTHE OMOJIOTMYECKOM HayKH; 3HaUeHNE OMOJIOTMYECKUX OTKPBITU;

- apryMEHTHpOBaTh CBOIO TOUYKY 3PEHHUS NPH OOCYXICHHH OHMOJOTMYECKUX IpOoOIIeM:
HBOJIIOLIMM JKUBOM MPUPOJIBI;, pPEalbHOrO CYIIECTBOBAHUS BHMJIOB B MPHUPOAE; CYUIHOCTH U
IPOMCXOXKACHUS KU3HU; MPOUCXOXKACHUS YeJIOBEKa; INTOOAIBbHBIX 3KOJOIMYECKHX NpodieM u
MyTEN UX PEIICHMS;

- BBISIBJISITH: NIPUCIIOCOOJICHUSI Y OPraHU3MOB K cpejie OOMTaHUS; B3aUMOCBS3H OPraHU3MOB B
sKOcHCcTEeME (Ha OT/AETbHBIX PUMepax); MyTareHbl B OKpy:Karolel cpeae (KOCBEHHO);

- TPaBWIBHO HCIIOJIb30BAaTh TE€HETUYECKYI0 TEPMHMHOJOIMIO M CHUMBOJIMKY; pelIaTh
AIIEMEHTapHbIE OMOJIOTUYECKHE 3a/layM; COCTABIIATH CXEMbI MEpPEHOCa BEIIEeCTB M JHEPTUU B
dKOCHCTeMax (LIEeMU MTUTAHUS);

- MCCIIeZIOBaTh OMOJIOTMYECKHE CUCTEMbl Ha OMOJOTMYECKHX MOJENsAX (KJIeTKa, akBapuyMm M
Ap.);

- HCIIOJIb30BaTh pa3iIMYHble HUCTOYHMKM (B TOM uucie HHTepHer, cpeiactBa MaccoBOM
uHpOpMaLMK) JUId TOJIy4YeHUS HEoOXOoAuMoil uH(popManmuu O OHUOJIOTMYECKHUX CHUCTeMax H
IPUMEHSATH €€ B COOCTBEHHBIX UCCIIEAOBAHMSIX.

- HCIIOJIb30BaTh MpPUOOpETEHHBIC 3HAHUS W YMEHHMS B MPAKTHUYECKOH JEATENbHOCTH U
IOBCEHEBHOM X M3HHU (OBITh KOMIIETEHTHBIM B 3alUTE OKPYXKalOIIEH Cpellbl U COXPaHEHHH
COOCTBEHHOTO 37I0POBBSI):



- coOmomaTh U OOOCHOBBIBATH MEPHI MPO(PUIAKTHKH BUPYCHBIX W JIPYTHX 3a00JICBaHMIA,
npaBWia  TMOBENEHHss B  mpupoae u  olecrmeyeHHs ~— 0€30MacHOCTH  COOCTBEHHOM
KU3HENICATSIILHOCTH B UPE3BBIYAHHBIX CUTYAIUSX TIPUPOIHOTO M TEXHOTEHHOTO XapaKTepa;

TemaTn4eckoe IJIAHUPOBAHHUE C YUECTOM paﬁoqeﬁ nporpaMmmbl BOCIIMTAHUS
BocnurarenpHbIH IMOTCHII M AJI y‘l€6HOFO npeamMeTa obecreynuBaeT peaimu3aluio CICAYIOIIHUX
HCJICBBIX IPUOPUTCTOB BOCIIMTAHUA:

1. Pa3BuTHE IEHHOCTHOTO OTHOIIECHUS K IPUPOJE KaK HCTOYHUKY >KU3HU Ha 3eMJiie, OCHOBE
CaMoro €€ CyILECTBOBaHMsI, HYKIAIOLIEICs B 3aIIUTE U IOCTOSIHHOM BHUMAHUU CO CTOPOHBI
4eJIoBeKa

2. Pa3BuTHE LIEGHHOCTHOI'O OTHOILIEHUS K 3HAHUSM KaK MHTEJUIEKTYalIbHOMY PECYpCY,
o0ecreunBaroleMy Oyayliee 4eI0BeKa, Kak pe3ybTaTy KPOIIOTIMBOIO, HO YBJIEKATEIbHOT O
y4eOHOro Tpyaa

3. Pa3BuTHE LIEHHOCTHOTO OTHOIIEHUS K 3JI0POBbIO KaK 3aJ0ry JOJTOM M AaKTUBHOW J>KU3HU
YeJI0BEKa, €ro XOPOUIero HACTPOCHHUS M OIITUMUCTHYHOTO B3IJISAIa HA MHP)\

4. Pa3sBuTHE OTBETCTBEHHOIO MPAXKIAHCKOTO TIOBEICHHS, POSIBICHHS YETOBEKOIIOOS 1
J0OpOCEPIE€YHOr0 OTHOLIEHUS K OJJTHOKJIACCHUKAM M BCEM JIFOISIM.

5. Ilomy4yeHue OCHOB I'yMAaHHOI'O OTHOLIEHMS K IIPUPOJE, OKPYKAIOIIEMY

MUpY B LIEJIOM, K CBOEMY 3/10pOBBIO.

Nem\m | Tema, paznen KoanugectBoO Moayab

4acoB BOCITUTATEILHOM
NPOrpamMMbl
«IIkoabHBIN

YPOK»

l. Opranu3MeHHbIN YpOBEHb 38 «B noxon 3a
OpraHu3aLH KU3HU 3JI0pPOBBEM)
«3n0opoBas
nepeMeHa»

2. Kiterounslil ypoBeHb )KU3HU. 18 «31opoBoe
ITOKOJIEHUEY.
«HucTerit
IIOCEJIOK - YUCTasl
IJIaHEeTay

3. MonekyJispHbIii YPOBEHb 12 "[lIxona npoTUB
OpraHu3alvu )KU3HH. KypeHus'.

4. Bcero. 68

Ilepedyens n1a0opaTopHBIX padoT.

Nem\nn Tema

MOZ[I/I(I) HKallMOHHAasA U3MCHYHUBOCTH

I/ICCJ'IC,Z[OBS.HI/IC (1)33 MHUTO3a Ha Ha MUKPOIIPCHAPATC KJIICTOK KOHYMKA KOPHS

had i fan

Hao6monenue ma3mMonm3a v JeTia3Moiin3a B KIIETKaX KOXKHUIIBI JTyKa




Ne n/n Tpebosanus oama
Tema ypokoes K YPOBHIO ROO20MOBKU 00YUAIOUUXCA
Paznea 1 OpraHu3MeHHbIl YPOBEHb KM3HM U €ro poJib B mpupojae 38 4yacoB
1. Opranu3MeHHbI YPOBEHb KU3HU U €T0 3HaTh / IOHMMATD: 01.09
POJIb B IPUPOJIE. YPOBHU OpraHU3alMH KUBOU PUPOIBIL.
Ymersn:
XapaKTepU30BaTh (OMMCHIBATh) OPraHU3MEHHBII YPOBEHb
OpraHM3aIMH KU3HU U €0 POJib B IPUPOJIE
2. OpranmusMm kak 6rmocucrTema. 3HATh: IOHATHE OPTAHU3M, OPTaH, PEryJIsIIHsI 03.09
YMeThb: XapakTepu30BaTh OPraHu3M Kak OMOCHCTEMY,
Ha3bIBaTh CBOMCTBA OpraHU3Ma.
3. IIporiecchl KU3HEAEATEILHOCTH 3HaTh: 0COOECHHOCTH KXKU3HEAEITEILHOCTH OJHOKIETOUYHBIX 08.09
OJITHOKJIETOYHBIX OPraHU3MOB. OpPraHU3MOB, IOHATHUS ACCUMWIIALIUS, TUCCUMUIISILIMS,
a’pOOHBIN, aHAIPOOHBIN OPraHU3M
YMerb: XapakTepu3oBaTh CBOMCTBA OJHOKJIETOYHBIX,
OOBSICHATH 3HAYEHUE OJHOKJIETOUYHBIX
4. [Iponeccsl KU3HENEATEIBHOCTH 3HaTh: 0COOEHHOCTH KU3HEAEATEIIbHOCTH MHOTOKJIETOUHBIX 10.09
MHOTOKJIETOYHBIX OPTaHU3MOB. OpraHu3MOB
YMmeTb: 00BSCHATH MPOIECCH ACCUMUIISIINN U
JUCCUMWIIALINY, XapaKTEPU30BaTh CUCTEMBI
JKU3HEIEATEIbHOCTH OpraHu3mMa
5-6. Tunbl nuTaHus u cnocoOb! 100bIBaHUS 3HATB/MOHUMATD: TIOHATHS T€TEPOTPO(PBI, aBTOTPO(DHI, 15.09
MUY, MUKCOTPO(BI, CHOCOOBI JOOBIBAHUS MULIH, CTPOCHUE 17.09
IInmeBapurenbHas cucreMa y MUILIEBAPUTENIBHON CUCTEMBI
MHOTOKJIETOYHBIX OPTaHU3MOB YMeTb: 00BACHATH pa3IUUHbIE CLIOCOOBI JOOBIBAHUS MUIIH,
IIPOLIECC TIEpEBAPUBAHUS ITHIIH.
7-8. Pa3sMHOKEHME OPraHU3MOB. 3HaTh / NIOHUMATD: 22.09
[TapTenorenes, kak gopma MOJIOBOTO CYIIHOCTH MPOLECCOB PAa3MHOXKEHHSI. 24.09
Pa3MHOXKEHHS. YMeTb: cpaBHUBATH
MI0JIOBOE U OecTiooe pa3MHOXKEHHUE, POCT U pa3BUTHE
OpraHU3MOB
9-10. Omog0TBOpEHKE U €T0 3HaUEHUE. 3HaThH / IOHUMATH: 29.09
JIBOMHOE OIIJIONOTBOPEHUE Y CYILIHOCTB IIPOLIECCOB OIJIONOTBOPEHUS. BBIAEIATD 01.10
Ne n/n Tpebosanusn




Tema ypokoes

K YPOGHIO ROO20MOBKU 00yUaloOuiuxcs

LIBETKOBBIX PaCTCHUU

CYLLIECTBEHHbIE IPU3HAKU BOCIIPOU3BECHUS U Pa3BUTUS
OpraHu3Ma 4ejoBeKa. Y MeTh:

00BSICHATH OCOOEHHOCTH MPOTEKAHUS IpoIecca
OIUIOJOTBOPEHHUSI Y MPEICTABUTENEH Pa3IuUYHbIX LAPCTB
JKUBOU ITPUPOLBL.

06.10

11

PasBurtue opranu3ma ot 3apoxaACHUS JI0
CMepTH (OHTOTEHE3).

3HaTh / NIOHUMATD:

0COOEHHOCTH OHTOreHe3a. BpenHoe BiusgHuE Ha
bopmupyOLUMiics OpraHu3M HUKOTHHA, alKOroJIs U Ap.
MyTareHHbIX (JaKTOPOB. YMeTh: OOBSACHATh IPUUUHBI
HapylEeHUH pa3BUTHs OPraHU3MOB

08.10

12.

OMOpPHUOHANBHBIN U TOCTIMOPHOHATBHBIN
MEePUO/IbI

3HaTh / NIOHUMATD:

0COOEHHOCTH OHTOreHe3a. BpenHoe BiusgHuE Ha
dbopmupyroLuiicss OpraHu3M HUKOTHHA, aIKOTOJIs U Ap.
MYTareHHbIX (JaKTOPOB. YMeTh: OOBSACHATh IPUUUHBI
HapyleHUH pa3BUTHs OPraHU3MOB

13.10

13.

"3 HUCTOPUH PASBUTHA T'CHCTUKU.

3HATh: OCHOBHBIC HCTOPUYECKIE MOMEHThI CTAHOBIICHUS
TCHETHKH KaK HaykH, paboTel I'. MeHnaemns, XpOMOCOMHYIO
TEOpHs HACJIEJICTBEHHOCTH, TIOHATUS T€HOTHUI, (PEHOTUTT
YMeTh: T0JIb30BaThCsl T'e€HETHUYECKON CMMBOJIHUKOM

15.10

14

M3MeHYHUBOCTH IMPU3HAKOB OpraHn3Ma 1 €<
THUIIBI.

15.

Jlabopamopuasa paboma
NelMoougpuxkayuonnan usmenuugocmso

3HaTL / NOHUMATh:

CYIIIHOCTh 3aKOHOMEPHOCTEH U3MEHUHNBOCTH; pa3IU4aTh
HACJICJICTBEHHYIO M HEHACJICJICTBEHHYIO H3MEHUYUBOCTH;
OMOJIOTHYECKYIO POJIb XPOMOCOM

YMeTh:

HA3bIBaTh BUBI HACIIEACTBEHHON N3MEHYUBOCTH, YPOBHH
W3MEHEHUS TCHOTHIIA, BUJIBI MY TAIIHIA;

OOBSCHSATH BIHSHUE SKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI;
MIPUYMHBI MyTaIMiA, XapaKTepU30BaTh MOAHU(PUKAITUOHHYIO
W3MEHUYUBOCTb, OMMCHIBAThH pa3Hble (OPMBI U3MEHUNBOCTH
OpPTaHHU3MOB

20.10

22.10

16-17.

['eneTM4eCcKME 3aKOHOMEPHOCTH,
OTKpbITHIE [ . MeHnaenem.

Pemienue 3a1a4 Ha MOHOTHOpHUIHOE
CKpELIUBAaHNE

3HaTh / NOHUMATh: CYIITHOCTh OMOJOTHYECKUX TPOIECCOB
HAaCJIEACTBEHHOCTH U U3MEHYMBOCTH, T€HETUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY, CYIIIHOCTh 3aKOHOB [
Mennens;

YMeThb: 00BSICHSATh NIPUYMHBI HACIEICTBEHHOCTH 1

27.10
28.10




M3MEHUYUBOCTH, POJIb T€HETUKHU B (POPMUPOBAHNUN COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUpa. Y MeThb COCTABJISITh
AIIEMEHTAPHbBIE CXEMBbI CKPEUIMBaHUS; TPUBOAUTH IPUMEPHI
JIOMUHAHTHBIX U PEIECCUBHBIX MPU3HAKOB, ONTUCHIBAThH
MEXaHU3M MPOSIBICHUS 3aKOHOMEPHOCTEH MOHOTHOPHUIHOTO
CKpEIIMBAHMSL.

18-19.

JluruOpuHOE CKpEIIBaHHE.

AHaJ'II/ISI/IpyIOIHee CKpPCIIUBAHUC

3HaTh: CyIIHOCTh TUTHOPUAHOTO CKpEIMBaHUS,
AHAIU3UPYIOLIETO CKPEUIMBaHUS, TEHETHUECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, CYIIIHOCTh 3aKOHOB I'.
Mennens;

YMeTb cOCTaBJATH 3JIEMEHTAPHBIE CXEMBI CKPEILIMBAHMS;
MNPUBOAUTH NPUMECPLI JOMHUHAHTHBIX U PCHCCCUBHBIX
IIPU3HAKOB, OIMCBIBATH MEXAHU3M IPOSIBICHHUS
3aKOHOMEPHOCTEH MOHOTUOPUIHOIO CKPEIIUBAHMUSL.

10.11
12.11

20.

Pemenue 3amay Ha AUrHOpUIHOE
CKpelIBaHue.

3HaTh / TOHUMATh:

OMOJIOTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY (OCHOBHbIE
NOHAMUS 2eHemuKU), CyITHOCTb 3aKOHOB I'. Mennens;
YMeThb:

peuaTh 3JIEMEHTAPHbIE T€HETUYECKHE 3aa4H;

17.11

21-22.

BzaumoaericTBre TeHOB.

Pemenne 3aJa4 Ha B3aI/IMOI[eI\/'ICTBI/Ie T'CHOB

3HaTh / MOHUMATH: MPOIIECCHI B3aUMOICHCTBUS TEHOB U MX
MHO’KECTBEHHOE JIEHCTBHE, 3aKOH CIIEINIEHHOTO HaclIeJOBaHMUS.
YMmeThb:

JIaBaTh OMPEAENICHUS KIFOYEBbIM MOHSITHUSIM, ONMCHIBATH
CTpOGHI/IC I'CHa, HpI/IBOI[I/ITI) an/IMepm B3aI/IMOI[eI>'ICTBH$I TCHOB.

19.11
24.11

23-24.

. 'eHeTndueckme OCHOBEI CEIICKITHM.

Bxutan H.1.BaBunosa B pa3Burue
CEeNeKITNH

3HaTh / NOHUMATH:

0MOJIOTHYECKYH0 TEPMHHOJIOTHIO H CHMBOJIUKY (0CHO8HbLE
noOHAmMUA 2eHemuKu); CylHocTh 3akoHoB I'. MenaeJsi;
Ymersn:

pelaTthb dJieMeHTapHbIe 0M0JIOTHYEeCKHe 3a1a4H;

26.11
01.12

25.

Kontpouabnas paéoraNel mo renermke.

3HaTh / TOHUMATh:

OCHOBHBIE TTOHATHUSI CETIEKIINH, POJIb OMOJIOTHHU B TIPAKTUYECKON
JEeATENbHOCTH Jto1er, posib H.M.BaBuiosa s pa3Butus
CEJICKITHH.

YMeThb:

Ha3bIBaTh MPAKTHIECKOE 3HAYCHUE TCHETUKH, OOBACHSITH
MPUYMHY COBMAJACHUS LIEGHTPOB MHOTOO0OPA3uUs KyJIbTYpPHBIX
pacTeHUI ¢ MECTAMH PACIOJIOKEHUS TPEBHUX IMBUJIM3AIINM,

03.12




XapaKTepU30BaTh METOIbI CEJIEKIINHN PACTEHHI

26

HacnencrBeHHbie 00JIE3HH YETIOBEKA.

. 3HaTh / HIOHUMATD:

3aKOH CIICTUICHHOTO HacleaoBaHus T. Moprana, ocoOeHHOCTH
HaCJIeI0BaHUS IPU3HAKOB Y YEJIOBEKA CIICTUICHHBIX C IMTOJIOM.
YMerTh:

OOBSICHATH CYIIHOCTh CHEIJICHHOTO HACJIEI0BAHUS, TPUYNHBI
HapyIICHUS CIETUICHUsI, OMOJIOTMYECKOE 3HAUCHUE
MepeKpecTa XpoOMOCOM, Ha3bIBaTh OCHOBHBIE TTOJIOKEHUS
XPOMOCOMHOM TE€OPHH, THITBI XPOMOCOM B T€HOTHIIC.

08.12

27

Pemenue 3aga4d Ha HacJI€10BaHUC,
CLCIICHHOC C ITOJIOM

3HaTh / TOHUMATH:

OMOJOTMYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY (OCHOGHbIE
NOHAMUS 2eHemUKU), CYITHOCTh 3akoHOB ['. Mennens;
YMeTh: peniaTth reHeTHYECKUe 3a/1auu

10.12
15.12

28

I'eneTuka momna u HaCJICOJOBaHUC,
CICIVICHHOC C ITOJIOM.

3HaTh / TOHUMATh:

OMOJIOTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY (OCHOBHbIE
NOHAMUS 2eHemuKuy,), CYITHOCTb 3aKOHOB I'. Menaens;
YMerh: pemiaTh FeHETHYECKUE 33Ja4M Ha BCE TUIIbI
HaCJICIOBaHUS

17.12

29.

MYTaIII/IOHHaSI U3MCHYUBOCTH

YMeTb IpUMEHSITH NMOJTyYSHHbBIE 3HAHUS TIPU PEIICHUN
MPEIIOKEHHBIX 3aJaHUM.

3HaTL / HIOHUMATD:

OCHOBHBIE IPUYHMHBI HACTIEICTBEHHA 3a00JIeBaHUH YeIOBeKa,
METO/IbI JOPOJOBON TUATHOCTUKH, OTIACHOCTD
OMM3KOPOJICTBEHHBIX OPAaKOB. YMeTh:

OOBSICHATH TPUYMUHBI HACJICICTBEHHBIX OOJIE3HEH YEJIOBEKa;
MyTaluu.

22.12

30.

JletanbHble MyTaUU

3HaTh / NIOHUMATH:

OCHOBHBIE IPUYMHBI HACJIeICTBEHHA 3a00JIeBaHUI UelloBeKa,
METO/IbI TOPOJIOBOM TUArHOCTHKH, OMTACHOCTh
OJIM3KOPO/ICTBEHHBIX OpaKoB. YMeTh:

OOBSACHATH IPUYUHBI HACJIEICTBEHHBIX O0JIE3HEH 4YeTIOBEKa;
MyTaluu.

24.12

31.

Myrarensl. 1IX BIHsIHUE HA )KUBYIO
IIPUPOJLY U YEIOBEKA

3HaTh / IOHUMATH:

BJIMSIHUE DKOJIOTMUYECKUX (PaKTOPOB HA OPTraHU3MBI;
MIPUYUHBI MyTallUN.

Ymern:

OOBSICHATh BIMSIHUE MyTareéHOB Ha OPraHU3M YeJlOBEKa,

29.12




BBISIBJISITH HICTOYHUKH MYyTareHOB B OKpY>Karollel cpee
(KOCBEHHO).

AHaIM3upoBaTh U OLIEHUBATH MOCTEACTBUSI COOCTBEHHOMN
JICATEIbHOCTU B OKPYKAIOLIEN CpeaeE.

32.

OTHUYECKUE aCHEKTEI MEIUIIMHCKON
T€HETUKH.

3HaTh / NOHUMATh:

IIPUYMHY COOTHOIIEHUS N0JI0B 1:1, MOHATHS ayTOCOMBI U
MTOJIOBBIE XPOMOCOMBI, MEXaHU3MBI TTPOSIBIICHUS TIPU3HAKa B
IMIOTOMCTBE. YMeETh:

XapaKTEePU30BaTh 3HAYCHHUE TEHETUKH JIJIs1 MEIUITUHBI 1
CEJIeKLIUH, HAacTeOBaHUE MPU3HAKOB Y YEJIOBEKa, MPOIECCHI
pacuieruienusi (heHOTHIIA [0 MPU3HAKY OMpeAeNeHus mona ,
HACJICJI0BAHNE MPU3HAKOB, CIEIIJICHHBIX C MOJIOM.

30.12

33.

JlocTrkeHHsT OMOTEXHOJIOTUU U STUYECKHUE
aCIEKTHI €€ UCCIIEI0OBAHUN.

3HaTh / NIOHUMATD:

OCHOBHBIE KJIFOUEBBIC TIOHATHS OMOTEXHOJIOTHH, 3HAaUCHUE
OMOTEXHOJIOTUHU /TSl pa3BUTHS CENbCKOX03IHCTBEHHOTO
MPOM3BOJICTBA, MEAUIIMHCKOW, MEKPOOHNOJIOTHYECKOH U APYTHX
oTpacieil MPOMBILIUIEHHOCTH. Y MeTh:

MCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS U JIJIS1 OLIEHKU
ATUYECKHUX aCleKTOB HEKOTOPBIX UCCIIE0BAaHHM B 001aCTH
OMOTEXHOJIOIMH (KJIOHUPOBAHUE, UCKYCCTBEHHOE
OTLIIOIOTBOPEHUE).

12.01

34.

@akTOpPBI, ONPEIEIAIONINE 310POBbE
YeJloBeKa

3HaThb: noHATHE 00pa3 )KU3HU, PaKTOPbI, ONPEAEISIONINE
3JI0pOBbE YETIOBEKA

YMeTb: 0O0BSICHATH BIUSHUE TEHOTHUIIA, CPEIBI OOUTAHMS,
COLIMATBHBIX (h)aKTOPOB Ha 3/I0POBHE

14.01

35.

Bupychblie 3a60neBanus

3HATh: KU3HEHHBIH [TUKJ YeNIOBeKa, KpaTKyro Onorpadpuio
I'ére

YMeTh: XapakTepu30BaTh )KU3HEHHBIN IIUKI YEJIOBEK,
MIPUMEHSTH [TOJTyYEHHbIE paHee 3HaHUS ITPH 00CYKICHUN
pa3IMYHbIX BOOIPOCOB

19.01

36.

[{apcTBO BUpYCHI: pa3HOOOpa3ue u
3HavyeHue. Bupyconorus — Hayka o
BUpYyCax.

3HaTh: OHATHE BUPYC, CTPOCHHE, CBOMCTBA BUPYCOB,
0COOCHHOCTH KU3HEACATEIbHOCTH, IIPOUCXOXKIEHHE BUPYCOB.
YMeThb: 00BACHATh YHUKAJIBHOCTh BUPYCOB, KaK (pOPMBbI
JKU3HH.

21.01

37.

KonTtpoabHas pa6oraNe2
«Opranu3MeHHbI YPOBEeHb
OpPraHu3alMH JKU3HU»

3HaThL / MOHUMATH:
3HaYeHHe BUPYCOB B MPUPO/IE U )KU3HH Yes10Beka. Mepbl
NPoGUIAKTHKH PACTIPOCTPAHEHHUSI BUPYCHBIX

26.01




3a00J1eBaHMIi,

CIIi Ja.

YMeTh: HCHIOJIB30BATH NPUOOPETEHHbIE 3HAHMS B
MOBCEHEBHOM KM3HHU 1JI51 NPOPUIAKTHKH BUPYCHBIX
3a00Js1eBaHM

38 O06o0mieHne 1 cucTeMaTu3alys 3HaHui Mo | 3HATh / TOHUMATh OMOJIOTUYECKYIO0 TEPMHHOJIOTHIO TI0 TEME 28.01
Teme «OpraHn3MeHHbIH YPOBEHb KU3HN» | «Opranuszm»;
YMeTh: 00BSICHATH 3HAaUEHUE OMOJIOTHUECKUX TEPMUHOB U
3aKOHOB, T€HETHUYECKYI0 CUMBOJIMKY, PELIATh JIEMEHTapHbIE
TEHETUYECKUE 3aJa4H.
KiieTouHblii ypoBeHb OPraHu3anuu ;kuBoi matepun 18 yacos
39 Kierounslii ypoBeHb OpraHu3aluu )KuBoi | 3HATh / MOHUMATh: OCHOBHBIE TIOJIOKEHUS KJIeTouHOU Teopun; | 02.02
MaTepHH, €ro pojib B IPUPOJIE. BKJIa/1 BBIJIAIOIIMXCSI YUEHBIX B pa3BUTHE 3HAHUI O KIIETKE.
YMeTh: Ha3bIBaTh U OMKMCHIBATh 3TAIIbl CO3/JAHUS KIETOYHON
TEOPHH, OJIOKEHUSI COBPEMEHHON KJIETOYHOM TEOpHH, BKIIa
YUYEHBIX B CO3/IaHUE KJIETOYHOH Teopuu. OOBIACHATH POIIh
KJIETOYHOU T€Opuu B (OPMUPOBAHNUU ECTECTBEHHOHAYUHOU
KapTHHBI MUDA.
40. KieTka kak 3tam 3BOJIIOLUN )KUBOTO B 3HAaTh: DBOIIOLUIO IEPBUYHON KIIETKH, YCIOKHEHNE KIIETKN 04.02
HCTOpUU 3eMJIH. YMeThb: 00BSCHSATh IPUUMHBI YCIOKHEHUS KIETKH.
41. MHoroo0pasue kiaeTok. Tkanu 3HaTh / MIOHUMAaTh: pacpocTpaHeHue U 3HaueHue Oakrepuit B | 09.02
npupose. OCoOGEHHOCTH CTPOEHMS U BUJIbI TKAHEW Pa3IMUHBIX
OpraHu3MOB.
Ymernb: paboTaTh ¢ MUKPOCKONIOM. ['OTOBUTH M ONUCHIBATH
MUKpOIIpenaparbl KJIETOK paCTCHUM
42. CtpoeHue KIEeTKH. 3HaTh / NIOHUMATB: 0COOEHHOCTH CTPOEHUE KJIETOK Mpokapuot | 22.02
Y DYKaKpHOT, CTPOEHUE KIETOK PACTEHUH U )KUBOTHBIX,
BBIIETISITh PA3InyMsl B UX CTPOCHUU
YMertb: paboraTh ¢ MUKpocKonoM. Habmo1aThk, OnuceBaTh U
CpPaBHHMBATh CTPOEHHUE KIJIETOK PACTEHUH U KUBOTHBIX.
43-44 MemOpaHHBIE OPTaHOUIBI KaK 3HaTh / NIOHMMATB: Ha3BaHUS OPTaHOUIOB KIIETKH, 25.02
CTPYKTYpHbIE KOMIIOHEHTHI IIUTOIUIA3Mbl. | B3aUMOCBSI3b MEX]ly CTPOCHHUEM U (YHKIHEH opraHoua. 02.03
YMertb: paboraTh ¢ MUKpocKonoM. HabmoaaTh, OnuceBaTh U
HemeMmOpaHHble opraHOU/Ibl, UX 3HAUEHUE | CPAaBHUBATH CTPOCHHE KJIETOK PaCTEHUH U )KUBOTHBIX.
B KJIETKE.
45. OCc0OEHHOCTH KJIETOK MMPOKAPHOT U 3HaTh OCHOBHbBIEC TPU3HAKU TPOKAPHUOT U IYKAPHOT 04.03




JYKapHuoT YMeTb 00BSACHATh TUIOTE3bI IPOUCXOXKACHUS DYKAPHUOT.
46. KrneTounslii nuki 3HaTh: 0COOEHHOCTHU KJIETOYHOTO IHKIIA 09.03
JIP Ne 2«Hccnedosarnue ¢haz mumosa Ha YMeThb UX XapakTepU30BaTh
MUKponpenapame K1emox KOHYUKa
KOPHSLY.
47-48. Jlenenue KIETKU - MUTO3. 3HaTh / MIOHUMATh: CYIIHOCTh U OMOJIOTUYECKOE 3HAYCHHE
MHUTO3a, (Da3bl MHTO3A. 11.03
Melios. YMerh: 1aBaTh ONPEACIICHNS KIOUYEBbIM IIOHATUAM, 16.03
OMKCHIBATh MOCIIEN0BATENbHO (ha3bl MUTO3a
49. OcobenHocTH 00pa30BaHUS MOJOBBIX 3HaTh / NIOHUMATh: CTPOCHUE TIOJIOBBIX KJIETOK, (ha3wl mepBoro | 18.03
KJIETOK BTOPOr0 MEMOTHYECKUX JEIECHUM, OTIIMYHE MEH03a OT MUTO3a.
YMeTh: 1aBaTh ONpEACIICHUE KIYEBbIM MOHITHAM, HAa3bIBAaTh
CTa/IuM raMeTOreHe3a.
50. CtpykTypa u GyHKIIUU XPOMOCOM. 3HaTh / MOHUMATh: CTPOECHUE TEHOB M XPOMOCOM; THUIIBI 30.03
HYKJIEMHOBBIX KUCIIOT, ()YHKIINU HYKJICHHOBBIX
kucnot. Pons JIHK 1 PHK B sku3HM Oopranu3MoB.
YMeTb: BBIIEIAT pa3nuuus B ctpoeHud U pynkuusax JJHK u
PHK. XapakrtepuzoBath nporuecc yaBoenus: Mojekysnol JIHK.
51. MHoroo6pasue npokapuoT 3HaTh: pa3HOOOpa3re MPOKAPHUOT, OCOOCHHOCTH UX CTPOCHHSI,
JIBIDKEHHUSI, CHOPOOOPA30BAHUS 01.04
YMerThb: XapakTepu3oBaTh IPOKAPUOT, OOBICHATH
0COOCHHOCTH UX CTPOEHHUSI U )KU3HEIESITeIbHOCTH
52. Ponw G6akTepuii B mpupoe 3HaTh: pa3HOOOpa3UN OJTHOKIIETOYHBIX SYKAPHOT, 06.04
0COOCHHOCTH UX CTPOEHHUS], IBOJIIOLINIO, 3HAUCHHE
YMeTb: 00BACHSTH pOJIb OAKTEPHI B IPUPOE U )KU3HU
4eJI0BeKa
53. MHoroo6pasue 0JIHOKJIETOUHBIX SYKApUOT | 3HATh: Pa3HOOOpA3UH OJHOKIETOYHBIX 3YKAPHOT, 08.04
0COOCHHOCTH UX CTPOEHHSI, BOJIIOLNIO, 3HAUCHHE
YMeTb: 00BSICHATH IPUIUMHBI MHOTOOOpa3us OJJHOKJIETOUHBIX
9YKAPHOT, 3HAYEHHUE B IPUPOJIE U JKU3HU YEIIOBEKA
54. MuxkpoOuosnorus Ha city>k0e uyeraoBeka 3HaTh: NOHATHE MUKPOOUOJIOTHS, IPEAMET U METOIbI 13.04
UCCIIEI0BAaHUS
YMerb: 00BACHSITH BKJIaJ MUKPOOHOJIOTUN B pa3BUTHE 3HAHUMN
00 opraHu3Max, ¥ 3Ha4YeHUH UX B )KU3HU YeJIOBEKa
55. Hcropus pa3BUTHS HAyKH O KIIETKE. 3HAaTh: NOHATHE LUTOJIOTHS, UCTOPUIO PA3BUTHS KaK HAYKH, 15.04

YUCHBIX, BHECIITUX CBOH BKJIAJl B €€ pa3BUTHUE; KICTOUHYIO
TEOPHUIO




YMeThb: nepedncisiTh OCHOBHBIE 3TaIlbl CTAHOBJICHUS
IIUTOJIOTHH KaK HAyKH, (POPMYITUPOBATH MOJIOKECHUS
KJICTOYHOM TEOpUH

56. JIMCKyCCHOHHBIE TPOOJIEMBI ITUTOJIOTHH. 3HaTh: TUIIOTE3bI IPOUCXOXKIECHUS FyKApUOT 20.04
["apmonust u enecooOpazHOCTh B KUBOM YMeTh: NIpUBOIUTH 10KA3aTENBCTBA THIIOTE3 MPOUCXOXKICHHS
IPUPOJIE. 3YKAapHOT
MoJiekyJIsipHbIi YPOBEHb OPraHu3anum ;xku3Hu 11 yacos
57. MonekyJIsIpHBIH YPOBEHB KHU3HH, €T0 POJIb | 3HATh: OCOOCHHOCTH MOJIEKYJISIPHOTO YPOBHS, CTPYKTYPHBIE 22.04
B IIPUPOJIE. AJIEMEHTHI, OCHOBHBIE MPOLIECCHI
YMeTh: XapaKTepr30BaTh MOJIEKYJISIPHBIA YPOBEHb, OOBACHATH
€ro 3Ha4eHUe
58. OCHOBHBIE XUMHYECKUE COCTUHEHUS 3HATh: OCHOBHBIE XMMUUECKHE COCIMHEHUS )KMBOW MAaTEPUU: 27.04
YKUBOW MaTEpHH. HEOPraHUYECKUE U OPraHNYECKUE BEILIECTBA
59 Opranuyeckue BeIecTBa KICTKHU. YMeTb: XapakTepu30BaTh CTPOCHUE U (PYHKITUH 29.04
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB
60. CtpykTypa v QyHKIHUN HYKIEUHOBBIX 3uarb: JIHK, PHK, ocobenHoctu ctpoenusi, o00pa3oBaHus, 30.04
KHUCIIOT. 3HaueHne HK B kiietke
¥Ywmerb: cpaBauBath JJHK u PHK no crpoennio u hyHKIHsIM
61 [Ipoueccel cuHTE3a B XKUBBIX KJIETKaX. 3HaTb: noHATHE (POTOCUHTE3, 0COOEHHOCTH NMPOTEKAHMUS 04.05
CBETOBOI U TEMHOBOM (a3
YMeTb: XapakTepu30BaTh MPOLECCHI, IPOTEKAIOIINE HA CBETY
U B TEMHOTE B Ipoliecce (JoTOCHHTE3a
62. [Ipoueccrl 6nocrHTe3a Oenka. 3HaThb: noHATHE OMOCUHTE3 OeliKa, 3Talbl CHHTE3a OesKa 06.05
YMeThb: 00BSICHITh 0COOCHHOCTH CHHTE3a OeNKa
63. MosnexysipHbIE TIPOLIECCHI pacIIEIUICHUS. | 3HATh: MOHITHE TJIMKOJIN3, IbIXaHUE, STAIIbI JbIXaHUS 11.05
YMeTh: XapakTepu30BaTh MPOLIECCHI KIETOUHOTO JIbIXaHUs
64 ®dotocuHTe3. XEMOCHHTE3. 3HaTh: noHATHE (OTOCUHTE3, OCOOEHHOCTH MTPOTEKAHUS 13.05
CBETOBOH U TEMHOBOM (a3
YMeThb: XapakTepu30BaTh MPOLECCHI, TPOTEKAIOIINE HA CBETY
U B TEMHOTE B Iporiecce (POTOCHHTE3a
65. Perynaropsl 6MOMONEKYISPHBIX 3HaTh: MOHATHS (hepMEHTHI, KOhEepMEHTbI, BATAMHUHBI, 18.05
poLeccoB. XUMUYECKUE IJIEMEHTHI B TOPMOHBI
00o0ukax 3eMiu U MOJIEKYJaX KUBBIX YMeThb: 00BSICHATH UX 3HAUEHUE KaK PETyJITOPOB
CUCTEM OHOMOJIEKYIISIPHBIX MTPOLIECCOB
66. HTorosast KOHTpOJIbHASA paboTa 3HATh: NOHATUSA MAKPO- U MUKPOIJIEMEHTBI, TIOJINMEPHBIX 20.05

MyCOp, F€OXUMHUYECKUE 3a00IeBaHUS
YMeTh: 00BSICHATH POJIh XUMHUECKUX DJIEMEHTOB B KU3HU




OopraHu3ma, IpeaCKa3bIBaTh MIOCIEIACTBHS 3arPA3HEHUS
OKPY>KAIOUIEN CPEJIbl ISl dKUBBIX OPTaHU3MOB

67. Bpems 5k0510rn4eckoil KyabTyphl.
XUMHYECKOE 3arpsi3HEHUE OKPYKArOIIeH
Cpelbl Kak riao0anbHast SKOJI0rHYecKast
npobiema.

68. O06o001eHre u cucTeMaTr3aIis 3HaHUK

1o Kypcy ouosiorus. [lonsenenrue nToros

YMeTb IPUMEHATH NOTy4YeHHbIE 3HAHUS IIPH 00CYKIEHUH
BOIIPOCOB, ITPUBOIUTH PUMEPHI TITO0ATBHBIX IKOJIOTHYECKUX
npo0eM, UX IPUYUH U BO3MOXKHBIX CIIOCOOOB yCTPaHEHHUs
3HaTh: CTPYKTYpHbIE YPOBHU OpTaHNU3ALIUHU KUBOU ITPUPOIBI,
UX KOMITIOHEHTBI

22.05

25.05




