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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeamery "buomorus" (nmanee - OMOJIOTHs) Ha
YpOBHE cpeaHero oOiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konnenuuu mnpenojaBanus ydeOHoro mpeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHOil paboyelt mporpaMmbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorus» yriayonéHHoro ypoBHs usyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM W3 KOMIIOHEHTOB TpeaMeTHON oOiactu «EcTecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusM @OI'OC COO mnpodunbHbe
yueOHbIE MpPEeIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM
o0IIKUM, CpeaHUM TTPO(ECCHOHATLHBIM U BBICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 HSTHX Y4eOHBIX MPEJAMETOB JIOJDKEH OBITh OpPHEHTHPOBAaH Ha
MIPUOPUTETHOE pEIICHUE 00pa30BaTEIbHBIX, BOCIHMTATEIBHBIX WM Pa3BUBAIOIINX
3a/ay, CBSI3aHHBIX C TpodopueHTanmein oOyJaronmxcss W CTHMYJIUPOBAHHEM
WHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HAHUA, CBS3aHHOTO C OWOJIOTHEH,
MEJUIMHOM, SKOJOTUEN, ICUXO0JIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpenMery "buosorus" naétr mpeactaBieHUE O
enn W 3ajadax M3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE, OnpenensieT 00s13aTeIbH0e (MHBApUAHTHOE) TIPEIMETHOE COJIEPKAHUE, €TO
CTPYKTYPUpOBAaHME TIO pa3ieliaM M TeMaM, paclpejesieHde Mo Kiaccam,
PEKOMEHJIyeT TMOCJIEI0BAaTeIbHOCTh M3Y4YEHHs Y4eOHOTro MaTepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKH Y4eOHOTro TpoIecca,
BO3PACTHBIX OcCOOeHHOCTEeW oOyuwatomuxcsi. B mporpamme 1o Ouosoruu
peaiM30BaH MPUHLUIN TPEEMCTBEHHOCTH C HM3y4YEHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMPaBJICHHOCTh HA  MOCIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTHYECKOTO MBIIICHUS, MPEACTABICHUN O 340pOBOM o0pa3e >KWU3HH, Ha
BOCIHUTAHUE OEpPEKHOr0 OTHONICHUS K OKpyKarolled mpupoaHou cpeae. B
mporpaMme 1o OHMOJOTHH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOTO MpeameTa
«buonorusiy B peanuzanuu TpedoBanuit DPIOC COO K mMIaHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbOpMHpPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATCIIBHOW  JEATEIHLHOCTH
O0y4arolmmxcs MO0 OCBOCHHUIO COACpNKAaHHUS OHOJOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpPeHETO 00111eT0 00pa30BaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero ooiiero oOpa3oBaHMs
3aBeplIaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJIE M OpPUEHTUPOBAH Ha



paclipeHue U yriyoJieHne 3HaHUi OOyYaromMXcs O KUBOW MPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
TCHETHKH, CEJICKITUN, OMOTEXHOJIOTHH, IBOJIFOITMOHHOTO YICHHS ¥ SKOJIOTHH.

N3yuenue ydeOHOoro mipeamera «buomorus»y Ha yriIyOJICHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIMIEMY TMOTYyYECHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aX W OpraHu3alusX  CpPEIHEro
npodeccruoHanbHOro 0opazoBanus. OCHOBY €ro coJiep>KaHusl COCTaBISET CUCTEMa
OMOJOTUYECKUX  3HAHWUHW, TMOMYYEHHBIX TPU U3YYCHUH  OOYUYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX DPA3feOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmero oopazoBanusi, B 10—11 kjaccax 3TH 3HaHUS MOJYyYaloT pa3BUTHE. Tak,
pacIIMpeHbl W YIUIyOJICHBI OWOJIOTHYECKHE 3HAHUS O PACTEHUSAX, XUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTUUECKHE CBEJICHHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OUOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJYYCHHBIMU OOYYAIOIMMHUCS TIPU H3YYCHHUH
bu3uKu, XUMHUH, reorpaduy 1 MaTEMATUKH.

Crpykrypa mporpamMmbl 1o yudeOHOMY mpeameTy "buomorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI W SBOJIONMOHHBIA TOIXOIbI K HW3YYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl dKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIIMH, BOJIOIMH OPraHMYECKOTr0 MUpa Ha 3emIie,
COXpaHEeHHUsi OMOJOTUYECKOro pa3HooOpasus ruianetl. Tak, B 10 kiacce
W3YYalOTCS OCHOBBI MOJIEKYJISPHOW W KJICTOYHOW OWOJIOTHH, SMOPHOJIIOTHH H
OWONOTUN PA3BUTUS, TCHETHUKUA U CEJICKIIUU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTUH, AKTyaIM3UPYIOTCS 3HAHUS OOyYaromuxcsi Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uyenoeka. B 11 kiacce u3ydaroTcs 3BONIOIUOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yueHHue o Ouocdepe.

YueOnpiii  mpeamer  «buonorus»  mpW3BaH ~ O00ECHEYUTh  OCBOCHHE
OOyYarOIIMMUCST OMOJOTUYECKUX TEOPUH U 3aKOHOB, UJIEH, IPUHIIUIIOB U TIPaBUII,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, 3HAHUH O
CTPOEHUH, MHOTO00pa3MM W OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, IOy,
OMOIIeH03a, YKOCUCTEMBI, O BBIAIOIINXCS HAYYHBIX TOCTH)KCHHSIX, COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH, IPUKJIAJIHBIX aClIeKTaX OMOJOoTHYecKux 3HaHUM. [ls
pa3BUTHS U TOJAJEPKAHMS HHTEpeca OO0ydyaloluxcs K OHMOJIOTMH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaia B COACPKAHUU MPOTPaAMMBI
Mo OMOJIOTUU TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS W PA3BUTHUS
TOM WIM WHOW 00JIacTh OHMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEeKHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenp nzyuenus yueoHoro npenmera «buonorus» Ha yriayOaéHHOM ypoOBHE —
OBJIaJIcHWE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-()YHKIIMOHAJIHHOM
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra H MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS B (POPMHUPOBAHUU MHTEpEca K ONpeneiaEHHON 00JIacTH
npoecCHOHanbHON JIeATETbHOCTH, CBS3aHHOM ¢ OWOJOrMed, WIh K BBIOOPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

Joctmxenne 1enu U3ydeHus yuyeOHoro mpeamera «buomorms» Ha
yrayO0iIEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIEIYIOMINX 3a1au:

OCBOEHHUE OOYYAIOIIMMHUCSA CHUCTEMbI OMOJOTMYECKHX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MPaBHUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHHH, MHOTO00pa3WH H OCOOCHHOCTSAX OHOJOTHYECKHX CHCTeM (KIICTKa,
OpraHu3M, MOMyYJIALNs, BUI, OMOTeoreHo3, onocdepa); 0 BIIAIOMIMXCS OTKPHITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaromMXCs C METOJaMH TIO3HAHMS KUBOW MPHPOJBIL:
WCCJICIOBATEILCKIMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW |
KJIETOYHOM OMOJIOTUU, HSMOPHUOJIOTUM U OHOJOTUM Pa3BUTHS, TEHETUKH W
CEJICKI[MU, OWOTEXHOJOTMM M CHUHTETHYECKOM OHOJIOrMH, NaJeOHTOJIOTHH,
OKOJIOTUM);  METOJIaMH  CaMOCTOSITENIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCIEIOBaHUM B JlabopaTopur HW B mOpupoae (HaOIOAEHUE, HU3MEPEHUE,
HKCIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaJicHHe OOyYaroUIMMUCS YMEHHUSIMHU: CaMOCTOSATENbHO  HaXOAUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHYECKYI0 HH(POPMAIUIO; TMOIH30BATHCS
OMOJIOrMYECKON TEPMHUHOJIOTMEH M CHUMBOJIMKOHN; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIMAIBHO-DKOHOMHUYECKUMU M  DKOJIOTHUYECKUMU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHUBATh IOCJIEACTBUS CBOEH HEATEIBHOCTH I1O
OTHOILICHUIO K OKPYXKaIoIIel MNPUPOAHOU cpele, COOCTBEHHOMY 3I0pPOBBIO H
3MI0POBBIO0  OKPYIKAIOIIWX  JIFOJICH; OOOCHOBBIBATH ©  COONMIONATH  MEpHI
npoduakTUKU MHGEKIIMOHHBIX 3a00J7€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHON >KM3HEIECATENHHOCTU B UpPE3BhIUAMHBIX
CUTyallusiX MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0YUaIOIUXCS MHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpollecC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMU €10 MpOOJeMaMU, METOJ0JIOTHEM
OMOJIOrMYECKOTO UCCIIEIOBAHMUS, POBEACHUS AKCIIEPUMEHTAITLHBIX
WCCJICIOBAHUM, PEIICHNUs] OMOJIOTMYECKUX 3a/1ad, MOJICTUPOBAHUS OMOIOTUYECKUX
00OBEKTOB U MPOIIECCOB;



BOCHHTAaHUE Yy 00yYalOIUXCsl LIEHHOCTHOTO OTHOILEHUS K ’KMBOM MPUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEKTaM U SIBICHUSIM; (POPMUPOBAHUE HKOIOTUUYECKOM,
TEHETUYECKOM TpaMOTHOCTH, OOMmEll KyJIbTypbl TIOBENEHUS B TMPHUPOJE;
WHTETPAlliH €CTeCTBEHHO-HAYYHbBIX 3HAHUM;

npuoOpeTeHre  OOydYalIMMHCS  KOMIETEHTHOCTH B  PalMOHAJIHLHOM
MPUPOAOIONL30BaHUN (COOIOIEHNE TPABWIJI TOBEJIEHUS B MPHUPOJIE, OXPaHbI
BUJIOB, SKOCHUCTEM, OMOCGhephl), COXpAaHEHUHU COOCTBEHHOTO 3/I0POBBS U 310POBbSI
OKpyXaromux Jroae (coOmogeHuss Mep NOpodUIAKTUKH — 3a00JICBaHUM,
obecrieueHrue O€30MaCHOCTU >KU3HEAEATEIBHOCTH B UPE3BbIYAMHBIX CHUTyaLUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpAa  OOYYaIOIIUMHUCS
VHAUBUIYAIbHOU oOpazoBaTeIbHON TPACKTOPUH, CrocoOCTBYyOIIEH
nocliieayronemMy mnpodeccuoHaIbHOMY CaMOOIPEACIICEHUI0, B COOTBETCTBUU C
WHUBUTY AIbHBIMA HHTEPECAMH M IOTPEOHOCTSAMH PETHOHA.

OO1ee 4ncao 4acoB, OTBEIEHHBIX HA M3yueHUE OMOJIOTUU Ha YTITyOJIEHHOM
YpPOBHE CpeaHero obiiero odpaszoBanus, coctaBisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hejieno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).

OT60op opraHuzalmoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS] OUOJIOTUU
OCYILIECTBISIETCS C YU4ETOM CHEUU(PUKH €ro COIEp)KaHWsS U HAMPaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTUYECKOro 00pa3oBaHUSl B OpPraHM3alUsIX CpPEIHEro
po(ecCHOHaTBLHOTO U BBICILIEr0 00pa30oBaHusl.

O0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTHMU Ha YIIIyOJIEHHOM YpOBHE
SBIISICTCS TIPOBEJCHHE JTAOOPATOPHBIX M MpakTudeckux pador. Tawke ydactue
OOy4YaroIMXCSd B BBIMOJTHEHUH MPOEKTHBIX U Y4EOHO-MCCIENOBATEIBCKUX PA0OT,
TEMaThKa KOTOPBIX ONpENEIseTCs y4YuUTelIeM Ha OCHOBE HMEIOIIUXCSA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOAHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Conepxxanue mporpamMMmebl, BBIAEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoi utorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas Ouosorusi — KoMIUIeKCHas Hayka. KpaTkas uctopusi pa3BuUTHs
Ouosiornu.  buonornueckue HaykKd W U3y4aeMble UMM IPOOJIEMBI.
dyHAaMEHTaldbHbIE, NPHUKIAJHbIE K IOWCKOBBIE HAy4YHbIE UCCIEAOBAaHUS B
OunoJIOTNHu.

3HadyeHue Ouosgoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBsizaHHble ¢ Ouosiorueld. 3HaueHHe OMOJIOTUU B
MIPAKTUYECKON JEATEIIBHOCTA 4YEJIOBEKa: MEIUUMHE, CEIbCKOM XO34MCTBE,
MIPOMBIIIEHHOCTH, OXPAHE IPUPOIBI.

JdemoHcTpanuu

[Toptpets: Apucrorens, Teodppact, K. JIlunneit, XK. b. Jlamapk, Y. lapsus,
VY. I'apsen, I'. Mennens, B. 1. Bepnanckuu, U. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumbel u cxembl: «CBsi3b OMOJIOTHM C JAPYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMBbI U MX U3Y4YeHHE

XKusbie cucrembl Kak mnpeamMeT wulydeHus Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHUCKPETHOCTh U IIEJIOCTHOCTb,
CIHOXXHOCTh M YIOPAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHU3AIUA,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3ali >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIN, OpPTraHU3MEHHBIMN, MOIYJISIHUOHHO-BUIOBOM, 9KOCHCTEMHBIN
(Ouoreouenotnueckuit), oOuochepupiil. Ilponeccel, npoucxomsuie B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU XUBOTO. JKU3HBb Kak (opma CyIIECTBOBAHUSA
Marepud. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorndeckord Hayku. HaOmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHanus. [lonstre o 3aBucuMon u
He3aBUCUMOUW TniepeMeHHOU. IInaHmpoBanme skxcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [lonstue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux pgaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXEHHUS Pe3yJbTaTOB JKcrepumeHTa. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JdeMoHCcCTpanuu



Tabmuuet 1 cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HWY, «buomornueckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUM», «YPOBHU OpPraHU3alUM KHUBOUN
npupoae», «CTpOEHUE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHmsMay», «buoreonenos», «buochepar, «Metomasr
W3YUYCHHUS )KUBOU TPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHME s IPOBEICHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IlpakTnueckas padora «lcnonp30BaHuME pA3IUYHBIX METOJOB MpH
V3yYECHUHU KUBBIX CUCTEMY.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAsI eauHMIAa >KuBoro. Kcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. LLBans,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJIOKEHHS COBPEMEHHOM KIIETOYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpomatorpadus, EeKTpodhope3, METOJ MEUEHBIX aTOMOB, auddepeHnaILHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @OuUKCUPOBAHHBIX
K1emokK. DIEeKTpoHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOI,
«Hcropus pazBUTHUSI METOAOB MUKPOCKOIIAW).

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnapaTbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IIpakTuueckass padora «/I3yueHue METOJAOB KJIETOYHOM OUOJIOTUU
(xpomarorpadus, saekrpodopes, auddepeHIuaIbHOe IEHTPUGYTUPOBAHUE,
[ILIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m €€ ponp Kak pacTBOPHTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPEryssiiui. MuHepalbHble BEIIeCTBa KIIETKH, UX OHOJOTHYECKas
poJib. POJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranudeckne BelIEeCTBAa KIETKU. buosorndueckne mnoguMmepsl. benkmn.
AMHMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OemkoBoW Mojekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBa3b. BTopuyHas, TpeTUYHAs, YETBEPTHUHAS
cTpykTyphl. Jlenarypauus. CaoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue pynkumu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaxapuiabl, OJUTOCAXaPUJIbI U MTOJIUCAXAPUIBIL.
OO0mumii TUIaH  CTpOEHUA U (PUBMKO-XMMHUYECKHME CBOMCTBA  YTJIEBOOB.
buonorunueckue pyHKIUH YTI€BOIOB.

Jlumuaet. ['uapodunsHO-THAPODHOOHBIE cBOMCTBA. Kitaccudukarus munuaos.
Tpurnunepunsl, dochomunuasl, BOCKU, CcTepouabl. buonormdyeckue GyHKIMH
munuaoB. OOume cBOMCTBAa OMOJOTHYECKUX MEMOpaH — TeKY4eCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mecrtonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Bunel PHK. ®yukunun PHK B kiietke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B moiiekyine ATO.
buonornyeckue ¢pynkuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCYUKHU, UX (QYHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®D). Cexsenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NYECKHE UCCIIECIOBAHUS
cocTaBa U TMPOCTPAHCTBEHHOW CTPYKTYypbl Ouomosekyn. Mooenuposarnue
CMpPYKmMypbl U QYHKYUti 6UOMONEKYI U UX KOMNIeKco8. Komnvromepnulil ouzaiin u
opeanuyeckull Cunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toprpetsr: JI. [lonunr, [dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacmpeseneHue XMUMHUYECKHX AJIEMEHTOB B  HEKHUBOU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabnmuuer u cxemsl: «llepuoanueckas TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIbI», «BemecTtsa B cocTaBe OpraHu3zMoB», «CTpOeHHE
MOJIEKYJbl Oenka», «CTpyKTyphl O€JIKOBOM MOJEKYJb», «CTpOCHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyn JUnuaoBy, «HyKIeHMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XUMUYECKas IOCY1a U 000PYI0BaHUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIKOB C MOMOIIbI Kau€CTBEHHBIX
peaKIuii».

JlaGopaTtopnass  paGora  «JccrmenoBaHuWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. Ctpoenue u GQyHKIUM KJICTKH

Tunbel KJIETOK: JyKapuoTHyecKass u mpokapuotudeckas. CTpPyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUS KIETKU.



CtpoeHure NMpoKapuoTHIECKOM KiaeTku. KineTtouHas cTeHka OaKTepuil u apxen.
Oco0OeHHOCTH CTpPOEHMsI TeTepOoTpOo(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (Tuiazmanemma). CTpyKTypa —IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEUIECTB uepe3 IUIa3MaTHYECKyl0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). llomynmponunaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOT'0 HAcoca. DHAOIMTO3: MUHOUUTO3, (aromuto3. DK3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuboB.

Hutomna3ma. [{uto3ome. LluTtockener. [IBrmxenue nuroriazMbl. Opranouasl
kietkn. OnHOMEMOpaHHBIE OpPraHOWABl KIETKH: DJHJIOIIa3MaTU4YeCKas CeTh
(BIIC), anmapat 'onbmku, JTU30COMBI, UX CTpoeHUE W (yHKIHMHU. B3anumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAO0B KieTKH. CTpoeHHE TpaHyIsIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ I1IC. CuHte3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJsIpHBIN)  DHAOIIA3MATHYCCKHMA
petukynyM. CekpetopHas QyHkius anmnapata ['onbmku. Moouguxkayus benxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame I onv0xcu. TpaHcnopt
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbix KieTok. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJAbl  KJIETKU:  MUTOXOHJPUU,  IJIACTHUIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumobuocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenre U (GyHKIIMH MHUTOXOHIpUN u T1iactui. [lepBuuHsie,
BTOPUYHBIE UM  CJIOXHBIE  IJIACTUALI  (POTOCHUHTE3UPYIOIMIMX  JYKAPHOT.
XJIOpOIJIACThI, XPOMOIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CtpoeHue ¥ (PyHKIIMHM HEMEMOpPaHHBIX
OpraHOUI0B KJICTKH. PuGocomer. LIpomesicymounvie Qunamenmoi.
MuxkpodunameHTel. Akmunogvle Muxkpoguiamenmol. MpIIIEUHbIE  KIIETKU.
Axmunogvle KOMnOHenmvl Hemblueunblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHne © JABUKEHUE KIYTUKOB M PECHUYEK. MUKpOTpyOOUKH
uutomia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. O6omouka sipa, XpOMATHH, KapUOILIa3Ma, SJIPBIIIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii OenkoBbIE MaTpukc. lIpocTpaHCTBEHHOE pPacHoOOKEHHE
XpOMOCOM B HUHTEp(a3HOM sifpe. Iyxpomamur u eemepoxpomamun. benku
XpOMaTUHa — THUCTOHBIL. Jlumamuxa sdepuoii obonouku 6 mumo3se. AloepHviii
MPancnopm.

Kiierounble BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuupr u cxembl: «CTpoeHHE 3SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKm», «CrtpoeHune
MUTOXOHAPUN», «Aapo», «CTpoeHne NpoKapruOTHUYECKON KIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnapaTsl pPacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOTMpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KJIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlabopaTtopnass padora «VccinepoBanue masmoiid3a W JIEIUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IlpakTnueckass  paGora  «M3ydenwe  JBMKEHUS  UUTOIUIA3Mbl B
PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelleCTB M MPeBPALlleHUE IJHEPTUH B KJIEeTKe

AccuMuUIISLIUS M JUCCUMMIIALIMIS — JBE CTOPOHBI MeTaboau3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPOHBIN U TeTepOoTPO(HBIA. YUacTHe KHCIOpPOoJa B OOMEHHBIX
mpolieccax. JHepreTuueckoe obOecrnedueHue kietku: mnpepamienne ATD B
oOMeHHbIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuud KIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JECHUCTBUSI.
Kodepmentsl. Otinnunsi pepMEHTOB OT HEOPTraHUYECKUX KaTann3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHHTE3 OPraHMYECKHX BEHIECTB B KiIETKEe. PDOTOCHHTES.
Anoxcueennvlll u okcuceHuwlli omocunmes y baxkmepuii. Ceemocodbuparouue
nuSMeHmul U NUSMeHMbl peakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs, Cs. u CAM-munwvi
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHue pazinuHbX (PaKTopoB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHNE (DOTOCHHTE3A.

XEMOCHHTES. Pasnoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTEepuu, >KeJIe300aKTepuH, CepoOaKTepUu, BOJOPOJIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesr Opoxenus. IIpoaykTel OpokeHHS U WX
WCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIH O0JIE3HEH.

AspoOHBbIe OPraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
IToaroroBuTeNbHBIN 3Tam. [ TUKOIN3 — OSCKUCIOPOIHOE PACIICIICHUE TITIOKO3EI.

buonorunueckoe okucieHne, Wi KIETOYHOE JIbIXaHue. Poib MUTOXOHApUY B
npolieccax ononornyeckoro okucieHus. luknmueckue peakuuu. OKUCIUTETBLHOE
dbochopunupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiiecTBa a’>poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGhHEeKTUBHOCTh SJHEPTreTUUECKOro 0OMeHa.

JdemoHcTpanuu

[Moptpetsi: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenerapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCUHTE3Y, «IHEPTETUUECKHUN 00Men», «buocunTes
oenka», «CtpoeHne pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 0OOpPYJAOBAaHHE IJISI TPHUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPETIapaToB.

JlaGopaTropnass padora «l3ydeHue  KATAIMTUYECKOW  AKTHUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuIa3bl UM KaTalasbl)y.

JlabopaTtopnass pab6ora «/3ydeHne (HEpMEHTATUBHOTO PACIICIICHUS
MEPOKCHUIA BOJIOPOIa B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue 1ipoiiecCoB  (GOTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIESCCOB OPOKCHUS U JBIXAHHS.

Tema 7. Haciiencreennasi uHGopmManus U peaju3anms eé B KiIeTKe

Peakiuu marpuyHoro cunresa. [I[puHIMI KOMIJIEMEHTAPHOCTH B PEAKIIUSIX
MaTPUYHOTO CHHTe3a. Peanmsarus HacnencTBeHHOW nHpopMmaiuu. I 'eHeTHaecKuii
KOJI, €ro cBoWcTBa. TpaHckpumius — Martpuudblii cuHTe3 PHK. IlpuHnumnsr
TPAHCKPUIIUU: KOMIIEMEHTAPHOCTh, AHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancnsuua u e€ stansl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
YcnoBus OuocuuTeza Oenka. KoawpoBanume amuHOKHCIOT. Pons pubocom B
OounocuHTe3e Oenka.

CoepemenHvie npedcmagnenusi o cmpoeHuu 2eHog. Opranuszainus reHoma y
MIPOKApPHOT U 3YKAPUOT. Perymsius akTUBHOCTH T'€HOB y TpokapwoT. ['mmoresa
ormepona (®. XKako0, XK. Mano). Moxekynaphvie mexanuzmol SKCNpeccuu 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi eenog. Perymnsius oOMEHHBIX
npolieccoB B kieTke. KietouHslit romeocras.

Bupycel — HeksteTouHbIe ()OPMBI )KU3HU U 00IUTaTHBIC Tapa3uThl. CTpocHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbill YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpacos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbple 3a0oyieBaHMsI 4elOBEKa, JKUBOTHBIX, pacteHuid. CIIN/,
COVID-19, connanpHbie 1 MEIUITUHCKHAE TPOOTIEMBI.

buoungpopmamura: unmeepayus u ananuz o6orvuwiux maccueos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oanHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

IToptpetsr: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunTte3 Oenkay, «l'eHeTHUeCKUN KOy, «BUpPYChI»,
«baktepuodarm.

IIpakTnueckas padora «Co31anue MOJIEIA BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoiasl u perynsmnus. WMurepdasza u MUTO3.
Oco0OeHHOCTH TIpOIIecCOB, MpoTeKarmux B wHTEp(daze. [loaroToBka KIETKH K
nenennto.  [IpecunTeTndeckuit  (MOCTMUTOTHYECKHI),  CHUHTETHMYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3BI.

Martpuunbiii cunare3 JHK — permukanus. [Ipuanuner permmmkanun /JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJUICIIBHOCTb.
Mexanuszm pernkanuu JTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TemomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTunl. JIUIUIOUIHBIA U
rariouIHpId ~ HAabOphl  XpoMocoM. ['oMonoruynbie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. CTagud MUTO3a W NPOUCXOASAIIME B HHUX
npouecchl. Tunel muTo3a. KapuokrnHe3 W LIMTOKMHE3. bHOJIOrHYEcKOe 3HAYECHHE
MHTO3a.

Perynsinus MUTOTHYECKOrO IMKIA KiIETKH. [Iporpammmupyemasi kiero4yHas
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHaJdbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «L{ugpposas
KiemKkay — buoungopmamuueckue mooenu QYHKYUOHUpOBaHUs KIemKU.

JlemoHcTpanuu

Tabnuupel u cxembl: «KU3HEHHBIM UK KIETKU», «Mwutos3», «CTpoeHue
xpomocomy, «Pemmkanus [JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKPOTIpenapaThl: «MHUTO3 B KJIETKaxX
KOpEUIKA JIyKa».

JlabopaTtopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTtopHas padora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIUN OPraHU3MOB

buonornueckoe pa3zHooOpazue OpPraHu3MOB. OIHOKJIETOYHEIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUA U IKU3BHENEATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIpPHUObI, OJHOKJIETOUYHBIE
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3auMocCBsA3p 4acTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opraHoB. OpraHusM Kak eauHoe 1esnoe. ['omeocras.

Tkanu pactenuid. Tunbel pacTUTENBHBIX TKaHEH: o0Opa3oBaresbHasd,
MOKPOBHAs, MPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOEHUS,
GyHKUIUN 1 pacoNiOKEHUs TKAHEH B opraHax pacTEeHUM.

TkaHu KUBOTHBIX M 4YeJOBEKAa. THIIBI KMBOTHBIX TKAHEW: SIUTEIUAJIbHAS,
COEJIMHUTENIbHASA, MbllIeYHas, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (PYHKUUH H
PAaCIOJIOKEHUS TKAHEW B OPraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPIraHOB KMUBOTHBIX U 4esioBeKa. PYyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JXMBOTHBIX. HapyxHblil W BHyTpeHHuUi ckener. CTpoeHHE H
THUIIBI COCIUHEHUS KOCTEM.

JBmkeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MBl M HACTUH. JIBH)KEHHME MHOTOKIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MblieyHas cucreMa. Pedrnekc. CkeneTHbIe MBITIIIBI U UX padoTa.

Ilutanne opranusmoB. Iloriomenue BOABL,  YIVIEKMCIOIO rasa u
MHHEPAIbHBIX BEIIECTB pPacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHYTpuUIIOI0CTHOE U
BHYTPUKIIETOYHOE TNuleBapeHue. [IuTaHue MO3BOHOYHBIX >KUBOTHBIX. OTaeIbl
MUIIEBApUTEIILHOTO TpakTa. [lumesapurenpHble xene3pl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuit. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxaTenbHasi IOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHne mMo3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX KWBOTHBIX.
JpixarenbHas cucTeEMa YelnoBeKa. MeEXaHW3M BEHTWISALHMM JETKUX y MTHL U
MIIeKonuTaromux. Perymsimus aprxanus. J{prxarenbHbie 00BEMBI.

TpaHcopT BELIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema MW €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaimieHusi. IBOIIOIUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryssuus.

Brinenenue y opranusmoB. Belgenenwe y pacteHuil. Beinenenue y
*KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. OpraHbl BbleneHus. PuiabTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI paOOThl OPTaHOB BBIJICICHHUS.
CBs13b MOJIOCTH TE€JA C KPOBEHOCHOW M BBIJICIUTEIBHON CUCTEMaMU. BoiieneHue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenue u GyHKIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopsl
OakTepwii M IUCTHI MPOCTEHINMMX. 3aluTa Yy MHOTOKJIETOYHBIX paCTCHUH.
Kytukyna. CpeacrBa nacCCUBHOM M XMMUUYECKOM 3alIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX NpPOU3BOAHBIE.
3ammTa opranu3zMa ot OojesHeil. UMMmyHHas cuctema yesnoBeka. KieTouyHwll u
TYMOPQJIbHBIH HUMMYHHUTET. BpoXn€HHbIH u TpUOOpETEHHBIN crenuduaeckuit
MMMYHHUTET. Teopusi KIOHaIbHO-celeKTUBHOrOo ummyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBEThI OpraHu3MoOB. Pojib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte w© perymsuudss |y OpraHusMoB. Paszapaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. PazgpaxxumMocts U peryiasiuus y
pacteHuii. PocToBbI€ BEMIECTBA U UX 3HAUYCHUE.

HepBHasi cucrema u peduekTopHas peryisinus y >XUBOTHbIX. HepBHas
cucTteMa U €€ OTJEeNbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI
y JKUBOTHBIX. OTENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pedraexropHas nyra. bezyciioBHble 1 yCI0BHBIE pE(IEKCHI.

['ymopanbHas peryidius U SHIOKPHUHHAs CHUCTEMa >KUBOTHBIX M YEIIOBEKA.
JKenespl JSHOOKPHUHHOM CHUCTEMBI M KX TOPMOHBI. JIeWICTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOW M SHIOKPUHHOW cucteM. [umnoramamo-runoduszapHas
cucrema.

JdemMoHcTpanuu

IToptper: U. 11. [1aBnos.

Tabmuiet u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociany», «bakrepum», «llpocreiimue», «Opranbl LBETKOBBIX PAacCTEHUN,
«CucTteMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpOEHUE
HaceKoMbIX», «TkaHm pacrenuit», «KopHeBbie cuctembl», «CTpoeHue CTEOISD»,
«CTpoeHue JNHCTOBOM IUIACTHUHKW», «TKaHW KUBOTHBIX», «CKEIEeT 4eloBeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixareinbHas

CHCTEMa, «HepBHass  cucremay, «Koxay, «MpIllIeyHass  CHCTEMay,
«BplgenurenbHas CHUCTEMa», «DHAOKpPHUHHAs cuctema», «CTpPOEHHUE MBIIIIBDY,
«Ammynuter»,  «KuiieuyHomnosiocTHeie», «CxeMa  TNUTaHUA  PACTEHUI»,

«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOe€HHE THUIpPBD»,
«Ctpoenue mnaHapum», «BHyTpeHHee CTpOEHME HO0KIEBOro uepBs», «HepBHas
cucrema poeiO», «HepBHas cucrema marymkw», «HepBHas — cuctema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIEKONIUTarOIUX», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpEnapaTrhl OJIHOKIECTOUHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKLIHU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pPAaCTeHUU, repoapuu
pacTeHHl pa3HbBIX OTHENOB, BJIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyI0BaHUE JJIs1 JEMOHCTPALIUU MOYBEHHOTO ¥ BO3AYIIHOTO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmaia u OeJIKOB MoJ AeicTBUEM (PepMEHTOB, 000PYI0BaHUE IS
JIEMOHCTPALIUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHHU3Ma
JIbIXaTEJIbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Tra Pa3NnYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGoparopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabGopaTopHnasi padora «3yueHrne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxkeHNe M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpPraHM3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buabl  Oecronoro  pa3MHOXKEHMS:  MOYKOBaHUE,  CIOPYJISIIUS,
dbparmMeHTanys, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlonoBbie kieTku, uiau ramersl. Meios. Craguu
Mmeiio3a. [ToBeaenne xpomocoMm B Meio3e. Kpoccunrosep. bruonorndeckuii CMbICI
M€i03a W TOJOBOro mporecca. Melo3 W €ro MeCTO B >KU3HEHHOM IHKJIE
OpraHU3MOB.

[IpenzaponsimieBoe pa3Buthe. I 'aMmeToreHes y »kMBOTHBIX. [10710BbIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIeTOK. CriepmaTtoreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe © SMOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. (CrHoOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). OMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Moppocenesz — 00Ha u3 21asubix npPoodIem IMOPUOTIOCUL.
Konyenyua mopgoecenoe u mooenu mopghozenesa. Craaun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobrmenume. Tumbsl  apoOneHUs.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOIIUX. 3apOJbIIIEBbIE JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB U TKAHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHOHAIbHAS WHIYKIUSA).
3akjlagka IUlaHA CTPOEHUS JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUN Te€HOB. BiusHHe Ha >MOPUOHAIBHOE Pa3BUTHUE PA3TUUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHblli nepuoa. Illpsmoe wu
Henpsimoe pas3BuTue. PaszButne ¢ mMeramopdo3oM y O€ClO3BOHOYHBIX H
MMO3BOHOYHBIX JKUBOTHBIX. bHoJorMueckoe 3HaYeHHWE MPSIMOTO M HEMNPSMOTo



pa3BUTHs, UX PACHPOCTPAHECHHUE B MpUPOJIC. THUIBI pocTa >KUBOTHBIX. DaKTOPHI
PEryJIAIMN POCTa )KUBOTHBIX M YesoBeka. CTaauu mocTaMOpHOHAILHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esnoBeka. [lepruoibl onToreHesa yenoBeka. CTapeHne U CMEpPTh Kak
OMOJOTHYECKHE TTPOIIECCHI.

PasmHoxxenne u pazButue pacteHuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cHop B Mpoliecce Meio3a.
'amerorene3 y pacreHud. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BOifHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuii. OOpa3oBaHue u
Pa3BUTUE CEMEHU.

MexaHu3Mbl PEryJIaluyd OHTOI€HE3a Y PACTEHUMN U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumer 1 cxeMbl: «BererarnBHOe pa3MHOXKEHHE», «Tumbl Oecrosioro
pa3MHOXKEHUD», «Pa3MHOXEHUE XJIaMHUJIOMOHAIb», «Pa3zMHOXEHUE SBIJICHBIY,
«Pa3MHOXeHue tuapby, «Menosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
AUIEKIIETKU U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmanckoro xyka», «Pa3Butue capaHumny,
«Pa3Butne NATYmIKW», «JIBOWHOE OIIOJOTBOPEHHE Y IIBETKOBBIX PACTCHUI,
«CTpoeHune ceMsaH OOHOIOJIBHBIX U ABYJOJBHBIX PAaCTEHUI», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM LHKI MXa», <«KW3HEHHBIM  IUKI
ManoOpPOTHUKA», « KU3HEHHBIN [IUKI COCHBDY.

O6opynoBaHHUE: CBETOBOM MHUKPOCKON, MHUKPOIMpENaparhl SIMIEKIETOK U
CIIEpMAaTO30UI0B, MOJAENb «L UK pa3BUTHS JISATYIIKI.

JlabopaTopHasi padora «/3yueHue cTpOeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIMpPENnapaTaxy.

IIpakTHyeckass padora «BplsiBIIeHUE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CrpoeHHe OpPraHoB Pa3MHOKEHHS BBICHIUX
pacTeHUu».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hctopusi cTaHOBIEHHUS M pa3BUTUS TEHETHUKUM Kak Hayku. Paboter I
Menpens, I'. ne @puza, T. Moprana. Ponp oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pa6otel H. K. KonsiioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbIE€ TEHETUYECKHUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUICTIbHBIE TEHbI, AJIBTCPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA M PELECCHUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YNCTAS JTUHUSA, THOPUIAbI, TEHOTHUII, PEHOTHII.



OCHOBHBIE ~ METOJbI ~ T€HETUKH:  TUOPHUAOIOTHYECKUN,  ITUTOJIOTHUYECKH,
MOJIEKYJISIPHO-TE€HETUYECKUI.

JdemoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BaswioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxeMbl: «MeTobl TeHeTUKNY», «CXEMbI CKPEITUBAHUS.

JlaGopaTopHasi padora «J/Ipo3odpmiaa kKak OOBEKT TI'€HETHUYCCKUX

HCCIICTOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHnenss — 3aKoH

eAMHO00pa3usi THOPUIOB TTepBOTO MOoKoJIeHus. [IpaBuno nomuaupoBanus. Bropoii
3aKOH MeHngenss — 3aKOH pacuUIeIUICHHWs NPU3HAKOB. lluTonmormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBaHus. [ unoresa 4ucToThl ramer.

Ananu3upymolee cKpemnBanue. [IpoMekyTOUHbIA XapakTep HACJIeIOBaHUS.
Pacmiennenne npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemmBanue. TpeTuit 3akon MeHiens — 3aK0OH HE3aBUCHUMOTO
HAcCJIEJOBAaHUS  IPU3HAKOB. [{uronoruyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpEILIMBAHUSL.

CuemienHoe HaclieqoBanue npusHakoB. Paboter T. Moprana. CrenieHHoe
HACJIEIOBAHUE TI'C€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHaMHu. XPOMOCOMHas
TEOPUS HACIECTBEHHOCTH.

I'enetrka nmoma. XpOMOCOMHBIN MEXaHU3M OINPEACICHUS M0J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTreporaMmeTHbid mon. ['eHerudeckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['eHoTHN Kak nenocTHas cucrema. [neloTponus — MHOKECTBEHHOE IEVCTBUE
reHa. MHOXECTBEHHbIM ajienu3M. B3auMoJeicTBHE HEAUICIbHBIX TE€HOB.
Kommnementapuocts. Onuctas. [lonumepus.

I'eHeTryeckuil KOHTPOJIb PAa3BUTUS PACTCHUM, JKUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMUYECKUX TMPOIECCOB, TMOBEJIECHUS WU KOTHUTUBHBIX (PYHKIUH.
['eHeTHyeckre MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJACHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHKpOOHMOM». ['€HeTHMYecKkue acmeKThl KOHTPOJS W
M3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdeMoHCcCTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuter u cxemsl: «llepBoiif 1 BTOpOU 3akoHBI Menaens», « TpeTuit 3aKkoH
MeHnnens», «AHaIUM3UpPYOLIEe CKpelnBaHue», «HemonHoe IOMHUHUPOBaHUEY,
«CuernyieHHOe HaclieIoBaHUE MPU3HAKOB y Jpo3odumibl», «l'eHeTuka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduney, «Kapuotun nruib,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMOIEICTBUE TEHOBY.

OO6opynoBaHue: MoOJEIb JJisI  JEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
ruOpUI0OB TIEPBOTO TIOKOJIGHUS ¥ PACIICIUICHUS MPU3HAKOB, MOJETh IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHUS MPU3HAKOB, MOJEIb IS
JEMOHCTPAlUH CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKporpenapar: «/Ipo3odumnay.

IlpakTnueckas padora «M3yueHuwe pe3ynbTaTOB  MOHOTMOPHUIHOTO
CKpEIIMBAHUA y IPO30DUITBI».

IIpakTnueckas  paGora  «M3yueHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

BzaumopeiictBue renotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHTIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIEICTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTHb. Pomb cpeast B (hopMupoBaHHUH
MOIU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuannoHHBIHM
psan u BapuanuoHHass kpuBas (B. Moranncen). CpoiicTBa MoAu(UKAIIMOHHON
W3MEHYHUBOCTH.

['eHoTHNIMYECKast U3MEHUUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYMUBOCTH.
Buibl reHOTUTINYECKOM M3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

KoMOuHaTuBHass W3MEHUYMBOCTb. MeH03 W TOJOBOM MpoIllecC — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTHU B CO3/IaHUU
TeHETHYECKOTO Pa3HOOOpa3us B peesiax OJHOTO BUIA.

MyTanuoHHass HM3MEHYMBOCTb. Buabl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLUPOBAHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTuyeckue mytanuu. CoMaTUYeCcKrue W TMOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTanui. MyTareHbl M WX BIMSHHE Ha OPraHU3MBL.
3aKOHOMEpPHOCTU MYTAllMOHHOTO MpoIecca. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacnenctBeHHo m3meHuuBoctu (H.M. BaBunoB). BuesnepHas m3aMeHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, PpOJb INULEHEeMUYECKUx Gakmopos 6
HACc1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2aAHUZMO8.

JdeMoHCcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmumer u  cxembl:  «Buasl  wm3MeHUMBOCTHY, «MoaudukaruoHHas
U3MECHYHUBOCTHY, «KombOuHaTuBHAS U3MECHYHUBOCTHY, «Meio3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKay», « Buabl myTammii».



OG6opynoBaHHE: JKHBbIE M TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PACTCHUH,
pucyHku (potorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHUYUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(HUKAIIMOHHOW HM3MCHYMBOCTH. IloCTpoeHHME BapHallMOHHOTO psga H
BAPUALIUOHHOU KPUBOWN».

IIpakTnueckass padora «Myrtanmuu y Jpo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHas IMporpaMma HCCIEI0BaHUS T€HOMA
YyejaoBeKa. MeToabl  M3YYEeHHMSI TEHETUKHM  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OM3HEIOBBIM, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTaTUCTUYECKHU,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpEICIICHUE FEHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacneactBeHHbIe 3a00ieBaHus YyeoBeKa. | €eHHbIE M XpOMOCOMHBIE
Oone3Hu dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEeApacloiOKEHHOCTHIO.
3HauyeHHE MEAUIIMHCKOM T€HETUKU B MPEAOTBPAIICHUH U JICYCHUU T€HETUUYECKUX
3a00J1eBaHUi 4YelloBeKa. MeauKo-reHeTHYeCKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBHIE
KJIeTKU. [IOHSATHE «T€HETHYECKOro rpy3a». DTUYECKUE aCIeKThl UCCIEIOBAHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOpbl TOBBIMIEHHON YYyBCTBUTEIHLHOCTH 4YEJIOBEKa K
(GU3UIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYIKaroIiel cpenpl. I eHeTrnaeckas
MPEIPACTIONOKEHHOCTD YEJIOBEKA K MATOJIOTHUSIM.

JdemMoHcTpanuu

Tabmuter u cxembl: «Kapuotum uenoBeka», «MeToabl W3YUEHUST TEHETHUKU
4yeoBeKay, «I eHeTnueckre 3a001eBaHUs YCIIOBEKAY.

IIpakTuyeckasi padora «CocTaBiaeHUE U aHAJIU3 POAOCIOBHONY.

Tema 15. Cenexkunst OpranusMoB

JloMecTukanyss W CeNeKIus. 3apoKJICHUE CEJICKIMH W JOMECTHKAIUH.
Yyenne H. WM. BaBunoBa o IleHTpax mnpoucxoxaeHUss U MHOrooOpasus
KYJIbTYPHBIX pacTe€HUM. PoJb celekiuu B CO3JaHUM COPTOB PACTEHUM M MOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTh H. WM. BasunoBa, ero 3HaueHue I
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIMoHHOW paboThl. VMckyccTBeHHBIH OTOOpP: MACCOBBIM U
VHIUBU1y AJIbHBIM. Orarnsl KOMOMHAIIMOHHON CEJICKIIUU. UcneiTranue
npousBoanTENed MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTUITY C moMoIbio aHanu3a JIHK.

HNckyccTBeHHBIM ~ MyTareHe3  Kak  METOJlT  CEJIGKIIMOHHOHW  paboThI.
PagnaninoHHBIN U XUMUYECKUA MYTAareHe3 Kak UCTOYHUK MYTAallUi Y KyJbTYPHBIX



dbopm opranuzmoB. Vcrnonb30BaHHME TEHOMHOTO PEIAKTUPOBAHUS U METOOB
pexoMOuHaHTHBIX JIHK 11 mosyyeHrs ucXoIHOro MaTepuana Jijisi CeJIeKIUH.

[Tonyuenue MTOJTUTIIIOUIOB. BuyTtpusugoBas ruopuan3aIIUs.
brnuskopoAacTBEeHHOE — CKpelmMBaHWE, WM WHOpumuHT.  HepoacTBeHHOE
CKpelIMBaHue, WIW ayTOpWAMHr. ['eTepo3uc u ero mpuuuHbl. Vcmonp3oBaHwue
rerepo3uca B cenekuuu. OtnanénHas rubpuamzanus. [Ipeogonenue Oecrutoaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX poOAMYEH 1 CO3/JaHMs  HOBBIX COPTOB UM THOpHUIOB
CEIbCKOXO3SMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YIyUueHUs Cywecmsayiowux u co30aHus H08blX NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JlemoHcTpanuu

IToptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuiiel 1 cxembl: «l{eHTpbI TPOUCXOKIECHUS U1 MHOT000pa3us KyJIbTyPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACJIEACTBEHHOW HM3MEHYUBOCTH,
«Metoppl cenexkuumny, «OtnanéuHas rudbpuauzanus», «MyTrareHesy.

JlabopaTopHasi pabdora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlabopaTopHnasi padora «3yueHre METOJIOB CEJIEKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBUBKa pacTeHHIN».

IKekypeusi «OCHOBHBIE METOJBI U JIOCTHKEHMS CEJIEKI[MM PACTEHH |
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATETILHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B J1A0OPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0rUs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCIOJIb3yeMbIE B OHOTEXHOJIOTMH, — KJIETOUYHbICE M TKaHEBbBIC
KYJbTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepPUCTHUKA. TpaaunmonHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHHe, TMONYyYEeHUE KHUCIOMOJIOYHBIX  IPOIYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMil U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LEJIbIO MOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHYECKHUE MY TH.



Knerounass uHx)eHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. Comartuueckass ruOpuau3anss ©U  COMATHYECKHM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJICKUUM pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUTIOJIOTBOPEHHE. PeKOHCTpYKIIUs
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIUIAHTALUUU SJEP KIIETOK.
Texnonozuu 0300po6eHUs, KYTbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHOMNCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pexkomouHaHTHbIx J{HK. Coz0anue mpanceennvix opeanuzmos.
JlocTokeHMs W NEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXXEHEPHUH.
DKOJIOTUYECKHUE U ITUIECKUE TTPOOTIEMbI TEHHOW WHXKEHEPUH.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMArHoCTUKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoma
YEeJIOBEKa IS OLEHKHA COCTOSIHMSL €ro 310pOBbs. M CHoib30BaHHE CTBOJIOBBIX
KIeToKk. TapretHas Tepamust paka. 3D-OmoumkeHepusi s pa3pabOTKU
byHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHUM, CO3/IaHMsI KOMILJIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUH TPEXMEPHOro OMONMPHUHTHHra W ckadonaunra
JUISL PELICHUS 3a7a4 IEPCOHATTU3UPOBAHHON MEIUIMHBI.

Coznmanve BEKTOPHBIX BAaKIUH C IETbI0 oOecreueHrus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHHe MOJEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHBIE
3a00J1€BaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanuu

Tabnuiel u cxemsl: «/crnonb3oBaHWE MUKPOOPTAHU3MOB B MTPOMBIITUIEHHOM
poU3BOJICTBEY, «KileTouHas nnxxeHepus», «'eHHass HHXKEHEPHUS.

JlabGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IpakTuueckas padora «llonyyeHne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buotexHonoruss — BaKHEHMIIas MPOU3BOAUTENbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KITACC

Tema 1. 3apo:kneHue W pa3sBuTHE 3BOJIOLMOHHBIX NpEACTABJICHHUI B
onosiorum

OpomonmonHas teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
JnapBuHM3MA. JKU3Hb U Hay4dHas nedarenbHoCcTh Y. JlapBuHa.

JBrkyuiye cuiibl 3Boonnu BUAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3MHOKEHHUSI OpPraHU3MOB, HACJEICTBEHHAas W3MEHUMBOCTb, OoOpnOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrernueckord teopun sBomtonnu (CTD). HelTpanbhas
teopust dBomouud. CoBpeMeHHas JBOJIOLNMOHHAs  OWOJOrus. 3HAuYEHUE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHNU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapBun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xonaenn, /. K.
benses.

Tabmuer uw cxembl: «Cuctema xuBod mpuponasl (mo K. Jluanaeo)»,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm GHopMHUpOBaHUS
npucnocoOsieHnii y pacteHuii u KuBOTHBIX (o Jlamapky)», «Kapra-cxema
MapipyTa nyremectsus Y. lapsunay, «Haxonku Y. HapBunay, «@opMbl 60pbObI
3a cymectBoBaHuey», «llopombl romybeit», «MHorooOpa3ue KyIbTypHBIX (HOpM
KarmycThl», «[lopoasl JoManHuX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHHUS JBIXKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUU IBOJTIOIIUN.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsinus Kak 3J€MEHTapHasl equHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HoOoOpa3usi M CTPYKTypbl mnonyisuuil. M3menenue
reHooHJa TOMYJAIMH KaK 3JIEMEHTAPHOE HJBOJIIOIIMOHHOE SIBJICHHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (AKTOPhI (IBUXKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHI
npouecc. KomOuHaTuBHas W3MEHYMBOCTH. Jlpeilid TeHOB — ciyuailiHble
HEHAMpABJICHHbIE WM3MEHEHHUS 4YacTOT ajulesiel B momyisuusx. OPdexT
ocHOBaTend. Iggexm Oymouiiounoco 2opaviuika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpaszus: npuuunsl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos 6
bonvwux u  manvlx  nonynayusx.  Mwurpanuu.  V3onsamus  HOMYJISIIMMA:
reorpaduueckas (MpoOCTpaHCTBEHHAs ), OroornuecKkas (pernpoayKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisomuid  (pakTtop dBomoruu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMMA, CTAOWIM3UPYIOIIUN,  Pa3pbIBAIOIIHIA
(nm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE M HBOJIOIUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  MpUCNOCOONEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoananrauuu. [lpumepsl npucnocobieHuit y opraHu3mMoB: MOp(OIOrHYecKue,
dbusznonornyeckue,  OHMOXHMMHUYECKHE,  MOBeaeHUYecKHe.  OTHOCHUTEIBHOCTh
MPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero kputrepum u CTpykTypa. BumooOpasoBanue Kak pe3ysbTar
MUKpOdBOMOIMU. M3onsduus — kitoueBod ¢aktop BumoodOpazoBanus. [lytu u
CIoCcoObI BUJ1I000pa30BaHUS: aJIONaTpUYECKOe (reorpaduueckoe),



CUMIIaTPUYECKOE (9KOJI0THYECKOE), «MTHOBEHHOE (monurIuIOnAU3aMs,
rubpuau3zanus). JJIMTeIbHOCTh 3BOJIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUSA OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp sBomronMoOHHON  Ouonoruu B pa3pabOTKe HAyYHBIX METOJOB
COXpaHeHus: 6uopazHooOpaszus. MUKPOIBOIIOIMS U KOIBOJIIOLMS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI
O00pBOBI C HEll.

JlemoHcTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabnuupl u cxembl: «MyTanuoHHass H3MEHUYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBiIeHUs 3akoHa Xapau—BaitnOepra», «/IBmwxkymiue
CHJIBI 3BOJIOLUN», «DKOJIOTUYECKAs M3OJSIIUS MOMYJISIUN CEeBAaHCKOW (openny,
«l'eorpadmueckass M3OJSIMUS  JTUCTBEHHUIIBI CHOMPCKOM UM JIMCTBEHHUIIBI
JaypcKoi», «IlomyassiMOHHBIE BOJHBI YUCIEHHOCTU XUITHUKOB U XKEPTB», «Cxema
JIEHCTBUSA €CTECTBEHHOro o100pa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHHE,
«HpycTpuanibHbIl MenaHnu3M», «KuBble uckonaembie», «llokpoBuTENnbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromas OKpacka KUBOTHBIX,
«Dusnonornueckre ananrauuun», «llpucrnocoOieHHOCTH OpraHu3smMoB H €€
OTHOCUTENBHOCTHY, «Kputepuu Buna», «Bunbl-aBoiHukn», «CTpyKTypa BUla B
npupozae», «CrmocoObl BuaooOpa3oBaHus», «l'eorpaduueckoe BUmI000pa3oBaHUE
TpEX BUAOB JAHMBIIICH», «IDKOJIOTMYECKOE BHUA000pa30BaHHE BUIOB CHUHHUIIY,
«ITomumnousl pacteHui», «KamycrHo-penednbiii ruopu.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Yydelia NTUIl U
3BEpell C MpUMEpaMH pPa3IMYHBIX MPUCIOCOONICHUHM, 4ydena MTUILl U 3Bepei
pa3HbIX BHJIOB, TepOapuM pacTeHUH OJMM3KUX BHJIOB, OOpa30BaBIIMXCS
pPa3TUYHBIMU CIIOCOOAMH.

JlabopaTopnasi padora «BrisiBIeHHE H3MEHUHMBOCTH Y 0COOEH OJHOTO
BUI».

Jlabopatopnas  padora  «lIpucmocobrenus  OpraHusmMoOB U = HX
OTHOCHUTENbHAS 1[EI€CO00Pa3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHUE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoaOuus U eé pe3yJabTaThl

Mertonel  wu3ydyeHMs MakposBoiouuu. [laneoHTOnOrnMueckue  METOABI
u3ydeHus: odBoionuu. llepexonneie QopMbl M (PUIOrE€HETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaguueckue metonasl u3yueHus sBosmonuu. CpaBHEHHE (IIOPHI U
(dayHbl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue odbnactu 3emuu. Bunbl-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE M CPAaBHUTEIBHO-MOP(OTOTUYECKUE METObI M3yUCHUS
ABONIOLMH. ['€HETHYECKHME MEXAaHU3Mbl JBOJIFOLIMA OHTOTEHE3a W IOSBIICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  aHAJOTUYHBIE  OpPTaHBHI.
PynuMeHntapuble  opraHbl W aTraBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3YUYEHHUS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTalliy U 3BOJIIOLUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (ITIpaBUiia) dBOIOUUU. [Ipunyun cmenvl yHKYuUll.
HeobOpaTtumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
DBOJIIOLINH.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, O. I'ekkens.

Tabnuupl 1 cxembl: «DUIOreHETUUECKUI Pl JOMIATNY, «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punnodurts»y,  «CemeHHBbIE
nanopoTHUkW», «buoreorpaduyeckue 30HB 3emum», «Jlpeid) KOHTHHEHTOBY,
«Penukthl»y, «HaudanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMeHTHD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YelOBEKa M IMUMIaH3e», «lJlaBHBIC
HAIPaBJICHUS IBOIOIIIY, «O01I1e 3aKOHOMEPHOCTH 3BOJTIOTIHI.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSHKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBbIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHple TUMOTE3bl MNPOUCXOXKIACHUS >KM3HU Ha 3emie. AOUOTeHe3 W
naHcrepmusi. JloHayyHble TpeICTaBICHUS O 3apPOXKIACHUU KU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpPOBEpKeHHE onbITamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxienue »x1U3Hu U aCTPOOUOJIOT UL

OcHOBHbIE dTanbl HEOPraHUYECKOU 3BOJIIOLUH. IImanerapHas
(reonoruyeckasi) HSBOJIIONMUSA. XUMHUYECKas »SBOJIOUMA. AOUOTEHHBIM CHHTE3
OpraHnYecKux BewiecTB u3 HeopraHmyeckux. Ombir C. Mwmmiepa u I'. HOpwu.
OOpazoBanue monuMepoB u3 MoHOMepoB. KoamepBarnas rumoresa A. .
Omnapuna, runoTe3a nepBudHoro Oynpona J[k. XonneiHa, reHeTndeckas TUInoTe3a
I'. Ménnepa. Pubosumbr (T. Yex) m rumoresa «mupa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE MPOTOKJIETKH.

Uctopuss 3emmn u meroabl e€ wu3ydeHus. Vckomaemble opraHnyueckKue
octatku. ['eoxpoHonoruss u €€ wmetonbl. OTHOCUTENbHAsT U AOCONIOTHAS
reoXpOHOJIOTHs. [ €0OXpOHOIIOrMUecKas Kana: 0HbL, IPbl, IEPUOBL, SITOXH.



HauvanbHbie 3Tanbel opraHnyeckod 3Boironuu. llosBieHue u 3BOMIOLMSA
NEPBBIX KJIETOK. DBOMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEPBbIX HA 3eMJIe COOOIECTB.
CrpomaronuTtsl. [IpokaprOTHl U 3yKapUOTHI.

[Ipoucxoxxnenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOXKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HMKHOBEHUE
OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC ATallbl dBOJIONUH BBICIINX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacrenuid. Bpixox pacrenun Ha cymy. [losBieHHME CHOPOBBIX pacTEHUW U
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. I[IponcxoxaeHue UIBETKOBBIX
pacTeHUM.

OCHOBHBIC STallbl JBOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. BeHackas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. IlepBbie XOpaOBBIE )KUBOTHBIE. JKU3HP B BOJE. DBOJIOIUS NO3BOHOYHBIX.
[Ipoucxoxnenre ampubuii u pentwinil. [IpoucxoxnaeHne MIICKONUTAOMIMNX U
ntul. [lpuxanun kmoueBoro apomopgdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3emi€ IO 3paM M IEpUOAaM: apxei, IPOTEpO30u,
najgeo3oi, Me3030M, KailHo30i. OOm@as XxapakTepucTUKa KiuMmaTa |
rEOJIOTUYECKUX MpoueccoB. [losBiaeHHEe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ero yCIoBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — JKOJOTHYECKHE KPHU3UCHI mpouwioro. IIpuunHel u
CJIIEICTBUS MAacCCOBBIX BbIMUpaHHU. COBPEMEHHBIM JKOJIOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus: 6nopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Hoptpets: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuie u cxeMbl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo
W3YUYCHHIO CaMO3apOoKIeHMs ku3HW», «Cxema ombita C. Mwunepa, I'. HOpwm»,
«JTanbl ~ HEOpPraHWYECKOW  H3BoyouUn», «l'eoxpoHollorMyeckass  IIKajiay,
«HauanpHble dTaIbl OPraHUYECKON IBONMIONUNY, «CxeMa 00pa3oBaHMs dYKAPUOT
nyTéM cumounoreHeza», «Cucrema KUBOM mnpupoab», «CTpoeHUE BUpPYCAy,
«Apomopdo3sl  pacteHuit», «PunnoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroxkserounsle Bogopocin», «Mxwm», «llanoporHukm», «l'omoceMeHHbIE
pacteHus’», «Opranbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocteitmme», «KumeuHononocTHbIEY,
«ITnockue 4EpBUY, «YUneHnCTOHOTHEY, «PBI1OBIY, «3eMHOBOHBICY,



«IIpecmbikaromuecs», «lItump», «Miekonuraromuey, «Pa3BuThe KHU3HU B
apXeucKkou apey», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHEe KU3HU B
MAJIC030MCKOM 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTue KU3HU B
KailHO30MCcKOM 3pe», « COBpeMEHHAasi CUCTEMa OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHHM pa3IUYHBIX OTHAEIOB, KOJIJIEKIIMH
HAaCEKOMBIX, BIIAYKHBIE IIPenapaThl ’KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUIJTIOKOXKHX, CKEJIEThl IMMO3BOHOYHBIX JKMBOTHBIX, Yy4ella NTHULl WU 3BEPEN,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sabopatopHasi  pabora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydennto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COCMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/I3yyeHue M ONHCAaHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTuueckass padora «M3ydyeHne OCOOCHHOCTEH CTPOCHUS PaCTECHUM
Pa3HBIX OTHAEIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpouncxoxkaenne 4ejioBeKa — aHTPOIIOIeHe3

Paznensl 1 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHHE TPEACTABICHUM O IMPOUCXOXKJICHHM YEJIOBEKa. Penuruosnbie
B033peHus. COBPEMEHHbBIE HAYYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUUYECKOE MOJIOKECHUE YETTOBEKA.
CBuzeTenbcTBa  CXOACTBA  4YEJOBEKA €  KUBOTHBIMHU:  CPaBHUTEIHHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBesieHueckue. OTanuus 4enoBeka OT )KUBOTHBIX. [IpAMOX0kKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra MU BTOPOW CHUTHAIBHOM
CUCTEMBI.

JBrkymue cuiibl ((pakTopbl) aHTPOIOreHe3a: OMOJIOTHYECKUE, COIIHAIIbHBIC.
CooTHolIeHUEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHOBHbBIC CTaJuu aHTpororeHe3a. PaHHue uenoBekooOpa3Hbie 00€3bsSHbI
(IPOKOHCYJIBI) ¥ paHHUE MTOHTHIBI — OOIIHME MPEIKHA YETOBEKOOOPA3HBIX 00E3bsSH U
mo/iei. ABCTpaJONUTEKN — ABYHOTHE MpEAKU JiroAeh. YeloBeK yMelbli, MepBble
M3TOTOBJIICHUS OPYAWN Tpyaa. UeloBeK NPSMOXOISIINN U TIEPBBIA BBIXO JIFOJEH
3a mnpenensl  Adpuku. YenmoBek reWnenbOeprckuii  — o0muMHA  Ipeaok
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa Pa3yMHOro. UeloBeK HEaHIEepTalbCKUU
Kak BHJ JIIOJIEM XOJOAHOTO KiMMaTra. YelloBeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a Tmpenenamu AQpuku.
[TaneoreneTrka u najieOreHOMMUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISIIUSIX
yeyioBeka. MyTalMoHHBIN Tipouecc U noiaumopdusm. IlonmynsiumroHHbIE BOJHBI,
npeid reHoB, murparus U «dPQGeKT oCHOBATENs» B MOMYJSLUIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pacel. llonarue o pace. bonpmme pacel: eBponeougHas
(eBpaszmiickasi),  aBcTpajo-HerpoujHasi  (dKBATOpHAJIbHAS),  MOHTOJOMIHAS
(a3uarcko-amepukaHckas). BpemMs U myTd pacceieHUsl 4yelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTh — pacus3Ma.
[IpucnocoOneHHOCTh YeoBEKa K Pa3HbBIM YCJIOBHUSIM OKPYXKArOIIeH Cpebl.
Bnusnue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJNOTHIO H
(U3HOJOrMIO YETIOBEKA.

MexauciuruimHapable  MeToAsl B ¢u3udeckoi  (OMOJIOTHYECKON)
AHTPOMOJIOTHHM.  DBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAJCOaHTPOINOJIOTHS
YEJIOBEUYECKUX NOMYJIALMI. bruocorumanbHble HCCIENOBaHUS NPUPOJbI YEIOBEKA.
HccnenoBanre KO3BOIIOLMHA OMOIOTMYECKOr0 U COLUAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpetsr: Y. apBuHn, JI. Jiuku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToJbl aHTPONOJIOTUNY, «I 0JTOBHOW MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKeNeT 4YeloBEeKa M CKEJeT IIUMIIaH3e,
«PynMMeHTHI U aTaBU3MbDY, «JIBUKYIIUE CUITBI aHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4eloBeKa», «ABcTpajmonutek», «YenoBek  ymenblid»y, «YenoBek
MPAMOXOISIINIY, «/leHncoBckuil yenosek» «Heannepranpup», «KpoMaHbOHLIBD,
«IIpenku yenoBekay, «ITarnbl IBOJTIOINH YEJIOBEKay», «Packl uemoBekay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, MPEeAMETOB MaTepUaIbHOU
KyJbTYpbl ~TPEAKOB 4YeJlOBeKa, penpoaykiuu (dororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIO)KETaMH TPOMCXOXKICHHSI YEeIOBEKa,
dboTorpaduu HaXOJOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJICIIb
yeperna 4YeJOoBeKa W uepena IIUMIIAH3€, MOJEIb KUCTH YEJIOBEKAa M KHCTH
HIMMITIaH3€, MOJEJH TOpPCa MPEIKOB YEIIOBEKA.

Jlabopatopnas padGora «V3ydyeHne o0COOCHHOCTEH CTpOEHUsI CKeleTa
YeJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuueckas padora «/3yyeHue F3KOJOTHUECKUX aanTallluid YETOBEKay.

Tema 6. Jxkogoruss — Hayka 0 B3aMMOOTHOUIECHHSIX OPraHU3MOB U
HAJJOPraHU3MEHHBIX CUCTEM C OKPY KaKollel cpeaoi

3apoxaeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pyinbe,
H. A. CesepuioBa, 3. I'ekkensa, A. Tencnau, B. H. CykauéBa. Pa3znensl u 3agaun
sKoJ0ruH. CBSI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Metonbl skonoruu. IlonmeBbie HabOMIO/EHUS. DKCHEPUMEHTHI B JKOJIOTHH:
npUpoAHbIe U JlabopaTopHble. MojenupoBaHue B 3KOJOTHMH. MOHUTOPUHT
OKpY’KarolIeh Cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TTI00aJIbHBIM.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWUW i1 4YeJOBEKa. KOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3€H 4YEJIOBEUECTBA C INpUpoaor. GopMupoBaHUE
DKOJIOTHYECKOMN KYJIbTYpPbI U SKOJIOTHUYECKON I'PAMOTHOCTH HACEJIECHUSI.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupel u cxembl: «Pa3znensl skonorum», «MeTtonbl skogorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEH CPEIbD».

JlaGopaTopHasi padora «3yuenue METOJ0B AKOJIOTHYECKUX
VICCIIEIOBAHUIY.

Tema 7. Opranu3msbl 4 cpeaa OOUTAHUSA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukanus
HKOJIOTHYECKUX (HhaKTOPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTpONOoreHHbIe. O0mme
3aKOHOMEPHOCTH ACHCTBUS dKojornueckux Qakropos. [IpaBmino munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak »Konormdeckuii daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTEHHMII M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CurHaibHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak skonormueckuii ¢akrtop. JlelictBue Temmeparypsl Ha
opraHu3Mbl. [IoMKHUIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak skonormdyeckuit ¢akrtop. Ilpucnocobnenust pacteHuil K
MoJ/Iep ka0 BogHOTO OanmaHca. Kmaccudukamnusi pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOnaeHus )KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[YIIHAs, MOYBEHHAs,
rNyOMHHAsT ~ TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DUBUKO-XUMUYECKHUE
0COOCHHOCTH cpen oOuTaHus opraHm3MoB. [IpucmocoOieHuss OpraHu3MOB K
KU3HU B Pa3HbIX Cpeaax.

buonmornueckue putMbl. BHemHue M BHyTpeHHUE pUTMBL. CyTOUHBIE U
roguyHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCIIOBHM KU3HMU.

Kuznennsie Qopmbl  opranu3zmoB. [loHstue o Ku3HEHHOU (opme.
KuzHeHnHbie POpMBI pacTeHUMN: IEPEBhs, KYCTAPHUKHU, KyCTaPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue  dakrtopel.  Buasl = OMOTHYECKMX  B3aUMOJICHCTBUMN:
KOHKYPEHITUS, XUITHNYECTBO, CUMON03 u ero (opmel. [lapasutusm, koomeparus,
MyTyalu3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxjieOHn4uecTBo). Herpoduueckue
B3auMOJieHcTBUSL  (Tommueckue, (Qopuyeckue, Qadbpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJECUCTBUNM MJIsI CYIIECTBOBAHHS OPraHU3MOB B Cpee
obutanus. [[puHIIUTT KOHKYPEHTHOTO UCKITFOYCHHUS.

JlemoHcTpanuu

Tabnuupl u cxeMbl: «Dkoyoruueckue (aktope», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHE TPYIIIIBI )KUBOTHBIX MO OTHOILIECHHUIO K CBETY», «TernoKpoBHBIC
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «Du3nonOrnueckue amanTanuu
KUBOTHBIX», «Cpenbl oOWUTaHUS OpPraHU3MOBY», «DBHOJOTHYECKUE PUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX»,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
MUTAHUS», «XumHuIecTBo», «llapasutmsm», «Koukypenmus», «CumOuos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUH U SKUBOTHBIX, MPUCIOCOONEHHBIX K
BIUSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOPOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIHMBBIX PACTCHH, CBETOIIOOMBBLIC, TCHETIOOWUBHIE
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUSI, TepOapuu U KOJUICKIINH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, uydesia NTHUIl U 3Bepeil, repoapuu
pacTeHuil, OTHOCSIIMUXCA K THUrpoguram, kcepoduram, me3opuram, KOMHATHbBIE
pacTeHUsl JaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repOapu ¥ KOJUIGKIIMM PACTEHUH U IKUBOTHBIX, OOJIAJAIONIUX YEepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuul H
KOJUICKIIMM PACTEHUM W YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (HOPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIONINX B PA3TUYHBIX OMOTHIECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi paGora «BBIABICHHE TMPHUCIIOCOOTICHUNH OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopnasi paGora «BbIsIBICHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIEPATYPBD».

JlabopaTtopnass pa6ora «AHaTOMUYECKHE OCOOCHHOCTHM PACTCHHM U3
pa3HbIX MECT OOUTAHUS.

Tema 8. IKo/10rusi BUAOB U MOIMYJIALMH

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISIHUU. [lonynmsammst ~ Kak
Oounonoruyeckas cucreMa. Poiib HEOTHOPOIHOCTHU Cpefibl, (GU3NUecKux 0aphepoB U
0COOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiuidi. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi U TMOJIOBass CTPYKTypa, pOKIAAEMOCTb, MPUPOCT, TEMII pOCTA,
CMEPTHOCTh, MUTPALIUSL.

DkoJyioruyeckasi CTpykrypa nonyssiiuu. OleHKa YUCJICHHOCTH TOMYJISIUU.
JuHamuka nonyiasiuud U €€ peryyanus. bUoTUYecKud MOTEHUUANT MOMYJISIUU.
MopenupoBanue quHaMHuKU nonyiasiuud. KpuBbeie pocta YMCIEHHOCTH MOMYJIALINH.
KpuBbie BbDKMBaHMS. Perynsdmnus 4YUCICHHOCTH NOMYJALMA: pPojib (PaKTOpOB,
3aBUCAIINUX W HE 3aBUCSIIMNX OT IUIOTHOCTU. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-ctparerun).

[Tonsitue o0 »KoNOrMUeckoil Huile Bupa. Mectoobutanue. MHoOromepHas
MOZeNb JKoJiorndeckon HumM Jx.J. XarumHcoHa. Paszmepnl 3KOJIOrnyYeckoun
Huiy. [loTeHnuanbHas U peain30BaHHAs HUIIIY.

Bun kak cucrema mnomyssiiuid. Apeanbl BUIOB. BUIBI M UX KU3HEHHbIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpalMil >KUMBOTHBIX. buosiornueckue
WHBA3UU YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. M. XaT4ynHCOH.

Tabmumbl W cXeMbl: «DKOJOTHYECKHE XapaKTEPUCTUKU IO,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyysiiuu», «Bo3pacTHble  mupamMuibl
nonyysiun», «CKOPOCTh  3acelieHusi [MOBEPXHOCTH 3€MJIM  Pa3UYHbIMU
opranuzMamMmn», «Mogeinb 3kosiorndeckor Hummu k. M. XatuuHconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU YKUBOTHBIX.

JlabopaTtopnass pabora  «lIpucmocoGneHuss ceMsH  pacTeHMM K
PaCCENICHUIOY.

Tema 9. IKo10rusi CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBa opraHu3MoB. buoiieHo3 U ero crpykrypa. CBsi3M MEXIy
OpraHu3MaMu B OMOLIEHO3€.

OkocucteMa kak oTkpwiTas cucteMa (A. JIx. Tencnu). OyHKIUMOHATBHBIE
OJIOKM OpPraHu3MOB B DKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTU. AOHOTHYECKHE OJIOKH
skocucteM. [10ouBbI U Wbl B 3KOcHcTeMaX. KpyroBopoT BEIIECTB U MOTOK YHEPTUU
B SKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelIM  dBKOcCHCTEMbl. buomacca u  mpoayKuus.
DKOJIOTHYECKHE MUPAMUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @aykmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuuHbIC H
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KimmmakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeti u
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznnuuns
MEXJ1y aHTPOTIOT€HHBIMH U MIPUPOJAHBIMHU 3KOCUCTEMAaMH.

VYpboskocucrempl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. I'opoackas
bnopa u dayna. CuHaHTpomM3anusi Topojackol QayHbl. buonorumueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpPOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJACUCTBUN OPTaHU3MOB B
skocucteMax. Ponb kackaonozo 3ghghekma u 6u008-30upuxamopos (Kiouegvlx
6U008) 6 (hyHKyuoHuposanuu 3xocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJIALIUNA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U @HTPOMOTEHHBIX BO3ACHCTBUM.

Mexanuzmol 8030elicmeusi  3aepA3HEeHUll  PAasHulX — MUnos Ha
cybOp2aHU3IMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTo10710THs MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX HKOCUCTEM.

JlemoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «Ctpykrypa  OuoneHo3a»,  «IKocHucTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jiecay, «DyHKIMOHATLHBIC
IpynIbl OPraHU3MOB B 3dKocucTeMe», «KpyroBopoT BEIIECTB B SKOCHCTEMEY,
«llenu nutanus (macTOMUIIHAS, JETPUTHAS)», « DKOJIIOTHUECKash MUPaMHJIa YUCEID»,
«OKonoruveckas mupaMuia OMOMacChly, «IKOJOTHUYECKAs MUpamMuia dHEPTUNY,
«O06pazoBanue O6omoTay, «llepBuunas cykueccus», «BoccranoBieHue eca mocie
noxkapa», «9KOCHUCTEMa 03epay», «ArpoieHo3», «KpyroBopor BemecTB U MOTOK
HHEPruu B arpoueHose», «[Ipumepsl ypOboskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepeit, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUA, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoo3KOCUCTEMbD.

JlabopaTopnasi paGora «l3yueHue pa3HOOOpa3vs MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX).

IKCKYypcHsl «DKCKypCHsl B TUIIMYHBIA OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJI0JIbHBINA WM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYPCHSA «IKCKypCcHs B arpodKocucTteMy (Ha IOje WIH B TCITUYHOC
XO035UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmemnanerapHas o0ojiouka 3eMIIM, TJI€ CYUIECTBYET WIIH
CylllecTBOBaja XU3Hb. PazBuTue npejacraBieHuii o ouocdepe B Tpygax J. 3rocca.



VYuenune B. U. Bepnaackoro o 6mocdepe. O6mactu 6uocdeps u e€ cocras. JKupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsl Onochepbl. OcobeHHoCcTH OMocdepbl Kak
r100abHON 3KOCcHCTeMBI. J[nHaMmueckoe paBHOBecue B Omnocdepe. KpyroBopotsr
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHIM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbBIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
IyCTBIHU, TPOITMYECKHUE JIECA, BBICOKOTOPbhs. KilMMaT, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa u (QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTr0 MOTEHIMAa U
onochepHbIX QyHKITUI.

JlemoHcTpanuu

IToptpetsl: B. . BepHackuii, 3. 31occ.

Tabmunel u cxembl: «I'eocdepsl 3emnny», «KpyroBopor azora B ImpUpPOJIE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopojga B HPHUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Kinumarnueckue
nosica 3emnm», «Tynapay, «Talray, «Cmemannasiii jgecy, «IIIMpOKOIMCTBEHHbBIN
nec», «Crenby, «CaBanHay, «llycTeiHsy, « Tpornnueckuil gec.

O6opynoBanue: repdapun pacCTCHHUIN pa3HBIX OMOMOB, KOJUICKITUHU )KHBOTHBIX.

Tema 11. YesnnoBek U OKpy:Ka0IIaf cpeaa

DKOJIOTHYECKHE KPU3UChI M WX TMpPUYMHBL. Bo3jaeiicTBue uemoBeka Ha
ouocdepy. 3arps3HeHue BO3AyHIHOM cpenbl. OxpaHa BoO3ayXa. 3arps3HEHUE
BOJMHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBHUE HA PACTUTEIbHBIM U )KMBOTHBIN Mup. OxpaHa
PaCTUTENLHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJBI.
Kpacasle kHuru. Ocob6o oxpansembie npupoanbie tepputopuu (OOIIT).
boranndeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA U IMPUPOJHI.
PanonanibHO€ ~ TPUPOJOMNOJIB30BAHME W COXpaHEHHWE  OUOJOTUYECKOTO
pasHooOpasust 3emian. OOmMe 3aKOHOMEPHOCTH TIJI00ABbHBIX HSKOJIOTMYCCKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPHHTA Pa3BUTHUS OMNACHBIX TEXHOT'CHHBIX
nporieccoB. Cucmemuvle uccieo0o8anus nepexooa K pecypcocbepecaioweli u
KOHKYPeHmMOCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemol, odbecneyusaowue O00Cmyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3kocucmem. OcHoBbl



aKopeadbuumayuu dKocucmem U cnocooos 060pvOvLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuet w  cxembl:  «3arps3HeHne  atMochepwl»,  «3arpsi3HEHUE
runpocdepsl», «3arpsisHeHue mouBb», «llapHukoBeii  AddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: (Gororpaguu OxpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanun, KpacHOM KHUTH pEerHOHA.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYarOIIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaInpeIMETHBIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yabTATOB OCBOEHHUS MPOrPAMMBI MO0 OMOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYaIOIUMHUCS POCCHICKOM
IPaXKIaHCKON UIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUIO  OHOJIOTHH,
yenenanpaenienHoe passumiue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM W HCTOPHYECKUX TPAAUINN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MMOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJCTBOBATHCSA B CBOEH
JIEATCIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMHU, MPUCYIIUMH CHUCTEME
OMOJOrn4eckoro  oOpa3OBaHMsS, Haluuue  NPABOCO3HAHUA  SKOJOTUYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B EJIMHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS WU
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MAaTPUOTHU3MA H
YBKEHUS K 3aKOHY M MPABOIOPSIKY, YEIOBEKY TpyJa U CTapIlIEMy MOKOJICHHUIO,
B3aMMHOI'0 YBa)KEHMS, OEpEKHOr0 OTHONIIEHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJMIIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccuiickoit ®denepanuu, mpupoae u
OKPYIKaIoIIEn Cpeae.

JluyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIECHHM, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
OMbITA U OMbITAa ACSATEILHOCTH B MPOILIECCE peaau3allid OCHOBHBIX HaIlpPaBIICHUI
BOCIIUTATEIHHON JEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKOM MO3UILIMKU O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMNPEACNATh COOCTBEHHYIO TMIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YYUTHIBATh B CBOMX JEHUCTBUSX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C pa3HbIMU YOCXKIACHUSMU, KYJbTYPHBIMU IIEHHOCTAMU U
COIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIGHUSI K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPMOTHYECKOI0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IEpes
Ponunoi, ropmoctu 3a CBOM Kpau, cBOO PoanHy, CBOM S3BIK U KYJBTYpY,
MIPOIIJIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MTPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJIbI,
JNOCTUXKEHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHEe OWOJOrMM, TMOHMMAaHUS 3HAYEHUA OWOJIOTMM B IMO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTbH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HaposioB Poccuu;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIIEHHWE K MHpPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUH;

MTOHUMAHHUE SMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJbI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BocnuTanus, GOpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOIO 0JIaronmoJay4ns:

NMOHMMAaHUE W peaju3anus 370poBOro u 0Oe3omacHoro oOpas3a >KU3HH
(3mopoBOoe  mUTaHUE, COOJNIOJICHHE TUTHEHUYECKUX TMpaBUil U HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATAA U OTAbIXa, peryjsapHas Qu3ndecKas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hHU3HUECKOMY U TICUXHUYECKOMY 3]I0POBbIO;

MMOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHBHOW JESTEIbHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATD TAKyIO AEATEIbHOCTD;

MHTEpEC K paziMuHbIM cepam mpodeccuoHaIbHON AESTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIH BBHIOOp Oyaymed mpodeccud ©  Pealru30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEW KU3HU,

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIECHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJi€, OCHOBE €€ CYyIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSI DKOJOTUYECKOW KYyJIbTYphl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUM JIst
OKPYIKaIOIIEH CPEIbI;

OCO3HAaHME TI00ATBHOrO XapakTepa 3KOJOTHMYECKHX HpoOieM M MyTel HX
pelieHus;

CIIOCOOHOCTh HWCIOJI30BaTh MPUOOpPETAaEMble TPH HW3YYCHUU OHOJIOTHH
3HaHMSI W YMEHHUS TIPU PEIICHUH TMpoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  MOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIIMX BpEd  OKPYKAIOIICH
NPUPOAHON Ccpejie, YMEHHE MPOrHO3UPOBATH HEOJIArOMPUSTHBIE 3KOJOTHYECKHE
MOCJIEACTBUSA MPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIIaTh UX;



HaJIM4HUE PA3BUTOTO 3KOJIOIMYECKOTO MBIIUICHHUS, IKOJIOIMYECKON KYJIbTYpHI,
OTbITa NEesTENbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON
IIPAKTUKE, TOTOBHOCTH K yYaCTHIO B IIPAKTUUYECKOMN AEATEIBHOCTH IKOJIOIMUECKOM
HalpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMAJIOTe
KyJIbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW M YHUTATEIbCKOM KYJIBTYphl KakK CpeJCTBa
B3aUMOJICUCTBUS MEXY JIFOJAbMH U MO3HAHUS MUDA;

NOHMMaHuEe crenupukn OWOIIOTMHM KaK HayKd, OCO3HaHHA €€ polu B
(GbopMUPOBAaHHN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LEJIOCTHOTO
NpeacTaBlieHuss 00 OKpYXKalolleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YeJIOBEKa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUs IPUPOJAHOTO PAaBHOBECHS;

yOexKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU ISl COBPEMEHHOM LMBUIN3ALIUU:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh pPECypcHble  MPOOIEMbl  Pa3BUTHS
YeJI0OBeUeCTBa, MOUCKA MyTel BbIXO/a U3 TNI00ATbHBIX 3KOJOTHYECKUX MpoOeM U
o0ecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHJAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWOJIOTMYECKUX 3HAHUN B LEISIX
NOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPpaMOTHOCTU OOydaroIuxcs, GopMHpPyEMOit
IIPU U3yYEHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4aeMble 3HAaHUSA JUIS aHaIW3a MU
OOBSICHEHHUS SIBIICHUN OKPYXkAIOLIEro MUpPa U MPOUCXOASANINX B HEM M3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKIIIOUYEHHS HA OCHOBE HAayyHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJYYEHHUsI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIs
pelieHus NpooJieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LEHHOCTH HAYYHOM JESATENbHOCTH, T'OTOBHOCTb OCYILECTBISATH
MIPOEKTHYIO U HCCIIE0BATENbCKYIO AEATENBHOCTh HHNBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO M
caM000pa30oBaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO OHUOJOTHU B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeamMera «buomaorus»
BKJIFOYAIOT: 3HA4YMMbIe 171 (OPMHUPOBAHUS MHPOBO33PECHUSI OOyYarONTUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAyYHbIE TOHITHS, OTpaKaroIlue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuKky MeTOJ0B IO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, PHEPTUs, SIBIICHHE, MPOIIECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIoJIeHHe, HW3MEpPEHHE, OKCIEPUMEHT H  JpYyrue);
YHUBEpCAJIbHbIC ydeOHbIe JeicTBUs (ITO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYISITUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKUIMOHAIBHOU
IrPaMOTHOCTH M COLMAJIbHONM KOMIETCHLIHMH OOYyYaroIIUXCs; CHOCOOHOCTH
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHBIC y4YeOHBIC JICHCTBUS B
ITO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE.

B pesynprare wu3ydeHus OHUONOTMM Ha YpOBHE CpEAHEro OOLIero
oOpazoBanus y oOydaromierocss OyayT cpopMHpOBaHbI —TO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUeOHBIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIE yUeOHbIC
JEUCTBUS, PETryJATHUBHbIE YHUBEpPCAJbHbIC YueOHbIE JEHUCTBUSI, COBMECTHAas
JIeSITEILHOCTD.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMS IPOTpaMMBl CPEIHEro OOIIEero
o0pa3zoBaHus JIOJKHBI OTPaXKaTh:

OsJaaenue YHHBEpPCATbHBIMHA yueOHbIMH MO3HABATEJIbLHBIMH
AeUCTBUSIMH

1) 0a30Bble JJOruvYecKme JaeicTBUSI:

CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPM OCBOCHUHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CpaBHEHMUsI, KilaccupuKaIuu, 0000IIeHH S ), PAaCKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACISATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

OnpeAeisaTh LEIH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTAaBJICHHBIMU LIEJISIMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUS (PAKTOB U SIBJICHUUN
YKABOW NPHUPOJIBL;

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIE, IO
aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpUBAECMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpelcTBa JUTSE MIpEeCTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3yYaeMbIX OHMOJOTHMYECKHUX OOBEKTaX, a



TaK)K€  MPOTHBOPEUMM  pPA3HOrO  pOJia,  BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHUS] MPOOJIEMBbl C YYETOM aHAlIU3a MMEIOIIUXCA
MaTepUaNIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OIIEHUBATh PUCKH MOCIICICTBUIN ACATEILHOCTH;

KOOPAVUHUPOBAaTh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  pPeajbHOIO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIIEHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE e CTBUA:

BJIaJIETh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKON U MPOEKTHOM JeATeIbHOCTH,
HaBbIKAMH  pa3pemIeHHs 1IpoOjeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJ0B PEUICHUS MPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHMUS;

WCIIOJIb30BaTh Ppa3IMYHbIC BUJIBI JIEATEIBHOCTH [0 MOJYYEHUIO HOBOIO
3HAHMS, €T0 WHTEPHpeTalnH, MPeoOpPa3OBaHWI0 W TMPUMEHEHUIO B Y4EOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COITMATIBHBIX MPOSKTORB,;

dbopMupoOBaTh Hay4YHBIN THUI MBIIUICHUS, BIaJACTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMH MMOHATHSIMH U METOJAMU;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BATEIHHOU
JIESITEIbHOCTH M )KU3HEHHBIX CUTYAITUSAX;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ PEIICHMS, HaXOIUTh apryMEHThI IS J10Ka3aTesbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMETPhbl U KPUTEPUU PEIICHUS;

aHAJIU3MPOBATh TMOJIYyYCHHBIE B XOJEC PCIICHUS 3aJa4ud Pe3yJibTaThl,
KPUTHYECKH OIIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYILIECTBIIAITh IIEJICHAPABICHHBIN IMOKMCK IEPEeHOca CPEJICTB U CIOCOOOB
JeUCTBUS B MPO(HECCUOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U TMPAKTUYECKYIO 00JIacTH
JKU3HEACATSIIBHOCTH,

yMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX IIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC HJICH, MpeJjaraTh OPUTMHAIBHBIC MOJAXOAbl U PElIeHUs,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMaIUu (TEKCTe y4eOHOTo
MocoOusl, HAyYHO-TIOMYJSAPHOW JHTEeparype, OHOJOTHMYECKUX CIIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B WHTepHeTe), aHaIU3UpOBaATH



HH(OPMAITUIO PA3IMYHBIX BUJOB U (HOPM IPENCTABICHUS, KPUTHIECKU OIIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bOpMyIUPOBATh 3aMPOCHl U MPUMEHATh PA3TMYHBIE METOIbI MPU TIOUCKE H
otOope Omosornyeckor MHGOpMAIHK, HEOOXOAMMON JJIS BBITIOJIHCHUS y4€OHBIX
3azay;

NpUOOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOJIb30BaHUS PA3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMANbHYIO  GOpMYy  MPEACTABICHUS
ouosiornueckor nHGopmaruu (cxemsbl, rpaduKy, JUarpamMMbl, TaOJIUIIbI, PUCYHKH
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpPEACTBA Tpu paboTe C
Ouonornyecko HHPOpMaNUE: TPUMEHATh XUMHUYECKHe, (U3UYECKUEe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJHYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACIO3HaBaHWA HW  3alUThl  WHGOpMAIH,
MH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaeHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU AeHCTBUSAMM:

1) oOG1enne:

OCYIIECTBIISTh KOMMYHHUKAIIMK BO BCeX chepax >KU3HU, AKTUBHO Y4aCTBOBATH
B JMAJIOT€ WJIM JUCKYCCHUHU MO CYIIECTBY OOCYyX/IaeMOoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH MO3UIUNA JAPYTHX yYaCTHUKOB
JIAAJIora Wik JTUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHBIE CpejAcTBa OOIEHHUs, I[OHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, IMPEANOCHIIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIh30BAaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasA JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI IpH peIIEHUU OMOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOH 3aauH;

BBIOMpPATh TEMATHKYy M METOJIbI COBMECTHBIX JEHCTBUM C Y4YETOM OOLIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjeHa KOJUICKTHBA,;



MPUHUMATh L€ COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWUHUPOBATh JEWUCTBUS MO €€ NOCTWKECHHIO: COCTaBJIATH IUIAH JEHCTBUH,
pacrpenensTh POl C Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHUBATh Kauy€CTBO CBOETrO BKJIAJa M KaXJOr0 Y4YaCTHHMKAa KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIC TIPOCKTHI, OILEHUBATh UJEHU C TMO3UIUMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3ITUUYHBIX
CUTYaLMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJjaieHnie YHMBEPCAJTbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MPOOJIEM M UX
pELICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUI 1IE€JIEBBIE U CMBICIOBbBIC
YCTAHOBKHM B CBOMX JEHCTBHSIX M MOCTYIKAaX MO OTHOUIEHUIO K YKHUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYIKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NIESITEIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa3oBaTEIbLHOMN
JIEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsX;

CaMOCTOATENIFHO COCTABJISITh IUTAH PEIICHUS TNpoOJieMbl € Y4ETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKU y4eOHOTO MPeIMETa HAa OCHOBE JIMUHBIX PEANOUYTECHUH;

JieaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW JSPYJAHUIHH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATH CBOM 0OO0pa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHOM  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YyJIbTATOB W
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CHUTYaIlMH, BhIOOpa
BEPHOIO PEILICHHUS;

YMETh OLICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATHh PEIICHUS MO HX
CHUYKEHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX I[IPU AaHAJIU3€ pPE3yJbTaTOB
NEATENBHOCTH;

3) npuHATHE ce0s U APYIUX:

NPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apryMEHTbl JPYIMX I[IPU AaHAJIU3€ pPE3yJbTaToOB
NEATENBHOCTH;

IIpU3HAaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TO3HUIIMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS COJEpPKAHUS Y4YEOHOTO TMpeaMera
«buonorusiy Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeYCHHE
npoduibHoro  oOydeHusst  oOydvaromuxcst  Ouwonmorud. OHHM  BKIIIOYAIOT:
crenuduyeckue it OMOJOTHHN HAy4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI JIEHCTBUI 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PAa3JIMYHBIX yUYEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyauusax. [IpenMeTHble pe3ynabTaThl MPEACTABICHBI MO
rojiamM U3y4eHus.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 10
Kacce JOMKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHUW O MeECT€ U pOJH OHOJIOTMM B CHUCTEME
€CTEeCTBEHHBIX HAayK, B (JOPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHUU  3aKOHOB NPHUPOJLI W  pEUIEHUH TPoOJeM  palMOHAIBHOTO
MPUPOOTIONH30BaHUS, O BKJIAJIE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OHOJIOTHYECKMX 3HAHWM, KOTOpas  BKIJIIOYAET:
OCHOBOTOJIaralmue OHOJIOTHYECKUEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboNu3M, TOMEOCTa3, CaMOPETYJISINSI, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPHUH
(xnetounas teopus T. [lIBanna, M. Illnelinena, P. BupxoBa, xpoMocomHasi Teopus
HacnencteeHHoctTu T. Moprana), yuenuss (H. WM. BaBumoBa — o weHtpax
MHOTOOOpa3usi ¥ MPOUCXOXKICHUS  KyJbTYpPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIICIJICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHzenss, TOMOJOTMYECKHX PSIIOB B
HACJIEJICTBCHHOU U3MEHUYNBOCTH H. H. BaswuiioBa), MIPUHLIHATIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMHU HAYyYHOTO TIO3HAHHWS, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KHUBBIX OOBEKTOB (ONHUCAHUE, H3MEpPEHHUE,
Ha0II0/ICHNE, SKCIIEPUMEHT);



yYMEHHUE BBIICTATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
HYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpraHOB pACTEHWMU, >KUBOTHBIX, UEJOBEKa, IIPOIECCOB KU3ZHEIEATCIHLHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PacTeHH, KUBOTHBIX U YETOBEKA, OMOIOTHYECKUX
MIPOIIECCOB: OOMEHa BelIecTB (MeTa0oIM3M), MPEeBpaIlCHUs] YHEPTUU, OpOKEHMUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUMOB MUTAHUA, POTOCUHTE3A U XEMOCHUHTE3A,
MHUTO3a, ME€H03a, TaMeTOreHe3a, SMOpUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  MHAMBUAYaJbHOTO  pa3BUTUsA  opraHu3mMa  (OHTOrEHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIY OpPraHOWJAMU KJIETKA M HUX
GyHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX (QYHKIUAMH, MEXIY
opraHaMu M CHCTEMaMu OpraHOB Yy pacTeHHWH, >KUBOTHBIX M 4YEJIOBEKAa U UX
GYyHKUMUSAMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (QPYHKIUSAMHU, MEXKAY STalamu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA U )KU3HEHHBIX IUKIIOB OPTraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIOM U (EHOTHUINOM, (DEHOTHUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISIBJIATh OTIMYUTENbHBIE NMPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CMMBOJIUKY JJIsl JIOKAa3aTEIbCTBA POJCTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

yYMEHHUE penIaTh OMOJIOTHICCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICACTBEHHBIC
CBSI3M MEX]Ty UCCIICTYEMBIMU OMOJIOTHIECKUMH MPOTIECCAMU U SIBJICHUSIMU, J€JIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M MpPAKTUYECKHUE paldOoThl, COOMIOAATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTATHLHBIMHU
cpenctBamu, GOpMYIHpPYsl IElb KCCICIOBAaHUS, aHATU3UPOBATH TOJTYUYEHHBIC
pE3yNbTaThl U I€NIaTh BHIBOJDL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe mo OHOJIoTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyONUYHO  TPENCTaBIATH  MOJYYCHHBbIC  pe3yJbTaThl HAa  YUYEHHYECKUX

KOH(EPEHITUSAX;
yMEHHE OIICHWBATh STUYECKHUE AaCIEKThl COBPEMCHHBIX HCCIEIOBAHUN B
obmacth  OWONOTMM W MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3/IaHHWE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiell mpodeccruoHanbHON
JeATEeNbHOCTH B 001acTH OUOJIOTUHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJILCKOTO0 XO3SIIICTBA, MUIIEBON MPOMBIILICHHOCTH, YTIyOJISITh MO3HABATEIbHBIM
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIICH MPOECcCHu u
MPOJIOJDKEHNE  OMOJOTUYECKOTO O00pa3oBaHUS B  OpPraHU3AIMIX CPEIHETO
po(ecCHOHaTBLHOTO U BBICIIEr0 00pa30BaHusl.

[IpenmeTHbIe pe3yiabTaThl OCBOCHUsI yueOHoro mpenmera «buonorus» B 11
KJlacce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJBI M PEHICHUU HKOJOTHUUECKUX
mpoOJeM dYeloBEeUecTBa, a TakKe B PEIICHHH BOMPOCOB PAIMOHAIHHOTO
MPUPOOTONH30BaHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIECHHUS K MPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJICTh CHUCTEMOW OWOJOTUYECKUX 3HAHWUH, KOTOpas BKIIOYACT
OTpEJICICHUs] W TIOHUMAHWE CYIIHOCTH OCHOBOMOJIAraloONUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUU (BHJ, dKOocHCTeMa, Ouocdepa), OHOJOTHYECKUE TEOPUHU
(aBosmronioHHas Teopus Y. JlapBuHa, CUHTETUYECKAs TEOPUS SBOJIOLMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsX W HampaslieHHsX 3BoJonuu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus JIx. Xapnu u B. BaiinOGepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (Munumyma FHO. JluOuxa,
AKOJIOTUUECKON NupaMuIbl 3HEprum), runotesnl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJJaMH  HAy4YHOrO0  TMO3HAaHWI,
UCIOJIb3yeMbIMU B OMOJOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U 3KOCUCTEM
(omucaHue, u3MepeHue, HaOIOJeHUEe, SKCIEPUMEHT), CIOCOOaMU BBISIBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKHU: BUJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepbl, CTAOWIM3UPYIOLIETO, JBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTbOOopa, aJUIONAaTPUYECKOTO u CUMITATPUUYECKOTO
BUI000PA30BaHNUs, BIUSHUS JBIDKYIIUX CHJI SBOJIOIIMU HA TEHO(DOH MOy TSI,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHUs, YepeIOBaHMs HATIPABJICHUM
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUH B 3KOCUCTEMAX;

YMEHHME YCTaHABIMBAaTh B3aUMOCBSI3M MEXKJy MPOIECCaMH HBOIIOLNH,
JBIDKYIIMMHA CHJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMUUTEIbHBIE  MPU3HAKM  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K cpele OOWTaHusl, aOMOTUYECKUX M OMOTHUYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€l  OpraHM3MOB B  COOOUIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JUIsI JOKAa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpAaHEHHS MHOrooOpas3us BHUJIOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPO/IBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOJIOTUYECKUE 3a]]a41, BBISBISATh IPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEX/1y UCCIIEyEMbIMH OMOJIOTUYECKUMU MPOLIECCAMU U SIBJICHUSIMU, JI€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTUYECKue paldoThl, COOMIOAAThH
mpaBuiIa mpy padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTaTb TUIOTE3bl, MPOBEPATH HUX OAKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIMpys Lelb KCCIECIOBaHUS, aHAIU3UPOBATH IOJTYUYEHHBIE
pe3yNbTaThl U I€NaTh BHIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-HCCIICIOBATEIHCKON paboTe MO OHMOJIOTHH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKUX
KOH(EepeHIHUsX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YETIOBEKa
U YEJIOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUIX M CIIOCO0aX MpPEeIOTBpAIICHUS
1J100aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccuoHanbHON
JeSITENIbHOCTH B 00J1aCTH OMOJIOTHH, 3KOJIOTUH, PUPOOOIb30BAHNS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBLCKOIO XO34HCTBa, MHILEBOM
MPOMBIIIUICHHOCTH, YIJIyONATh MO3HABATENbHBI HWHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MNPOAOCTHKEHHE
OMOIOrMYecKOro 00pa3oBaHusl B OPraHU3ALMIX CPEAHET0 MPOGECCHOHATBHOIO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne ni/m Kontpoabnbie | TlpakTuyeckn
NpPorpamMmsl Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThbI pecypeni
1 buonorusa xak Hayka
2 JKuBbIE CUCTEMBI M X U3yYEHUE
3 buosnorus kneTku 0.5
4 XHUMHUUYECKask OpraHu3alus KIETKU 10
5 Crtpoenue u GyHKIIUU KICTKH 2
6 OOMeH BellecTB U PEeBpallleHUue SHEPTUN B 9 !
KJIETKE
7 Hacnencreennas unpopmanus u 9 0.5
peanm3anus eé B KICTKE '
JKU3HEeHHBIN UK KIETKH 6 1
9 CtpoeHue u QyHKIIMH OPTaHU3MOB 17 1.5
10 Pa3zmHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['enernka — Hayka 0 HacCJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 buoTtexHonOTHs ¥ CHHTETHYECKAsE OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KosanuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne ni/m Kontpoabnbie | TlpakTuyeckn
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThbI
pecypcsl
| 3apokJeHe U Pa3BUTUE IBOJTIOIUOHHBIX 4
IpeCTaBICHU B OMOJIOTHI
2 MukposBontonus U €€ pe3ysbTaThl 14 2
Maxkpo3BOIIOLHS U €€ PE3YIbTATHI 6
[IpoucxoxaeHue u pa3BUTHE JKU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxneHne yeaoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIECHUSIX
6 OPraHu3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 Opranusmel U cpeqa OOUTaHUS 1.5
DKoJ0Trus BUAOB U NOIMYJISIIUNA 0.5
DKOJIOTHUsS COOOIIECTB. DKOIOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas skocucTeMa
11 YenoBek u OKpy:Karolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KogunuecTBo yacoB

KonTposabHbie

Bcero
padoThl

IIpakTn4yeckue
padoThbI

Jlara
HU3yYeHH
|

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

buonorus kak KoMITJIEKCHas HayKa U KaK
YaCTb COBPCMCHHOI'O O6I.I.[CCTB8.

JKuBEIE CHCTEMEI U UX CBOMCTBA

YPOBHeBaSI opraHnu3anus )XUBBIX CUCTEM

Hcropust OTKpPBITHS U U3YUEHUS KIIETKH.
Knerounas teopust

MeTto1bl MONEKYIAPHOM U KIIETOYHOH
6uosioruu. [IpakTuyeckas padora
«M3y4yeHne MeTo10B KJIETOYHON OHMOJIOTHH
(xpomarorpadusi, snextpodopes,
muddepeHnranbHoe HeHTpUPYTUpOBaHHUE,
[TLP)»

0.5

XHUMHUYECKUN COCTaB KIJIIETKHA

MuHepalibHbIE BEIIECTBA KIETKH, UX
OuoJsiornueckas pojib

Opranuueckue BEeIeCTBa KIETKH — OENKH.

JlabopaTtopHas pabota «OO0Hapyx)eHue
OCJIKOB C TIOMOIIIHIO0 KAa4€CTBEHHBIX
peaxkuuin

0.5

CaoiicTBa, Knaccupukanys u GyHKIUU
OenKoB




10

OpI‘aHI/I‘-IeCKI/IC BCIICCTBA KIICTKU —
YTJIICBOAbL

11

OpFaHI/I‘leCKI/Ie BCIICCTBA KIICTKH —
JIUIIUAbBI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHas pabdota «lccnenoBanue
HYKJICHHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB)

0.5

13

Crpoenue u pynknuu ATOD. Jlpyrue
nykieosuarpudocdars (HTD)

14

CexBenuponanue JIHK. Meroast

TCHOMHKHU, TPAHCKPUIITOMHUKH, IPOTCOMHUKHU

15

MeToabl CTpYKTypHOU OHOJIOTUU

16

Tumel KIETOK. HpOKapI/IOTI/I‘leCKa}I KJICTKa

17

CtpoeHue 3yKapuoTHYECKOM KIIETKH.

[IpakTrueckas padota «3ydyeHne cBOMCTB

KJIETOYHOU MEMOpaHbD»

0.5

18

[ToBepXHOCTHBIN anmapar KIeTKH

19

OnHoMeMOpaHHbIE OPTraHOWIbI KIETKH.
[IpakTuueckas pabora «M3yueHue
JBHWKEHUS LIUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKax»

0.5

20

[TosryaBTOHOMHBIEC OPTaHOUIBI KIETKH:
MUTOXOHJIPUH, IIacTu bl JlabopaTtopHas
pabota «MccnenoBanue miasMoian3a u
JIETUIa3MOJIH3a B PACTUTEILHBIX KIETKAX)

0.5

21

HeMeMGpaHHBIe OpraHor bl KJICTKU




22

Crpoenue U QyHKIUH s1Ipa

23

CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK
sykapuot. JlabopaTopHas pabora
«M3ydyeHune cTpoeHust KJIETOK Pa3InYHbIX
OpPTraHU3MOB»

0.5

24

ACCUMMIISIIHS U TUCCUMHUIISIIAS — JIBE
CTOpOHBI MeTaboM3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yueHne KaTaIMTUIECKONH aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTamasbl)»

25

DepMEeHTaTUBHBINA XapaKTep peaKuii
KJIeTOYHOro Metabonusma. Jlaboparopnas
pabota «3yuenue hepMEeHTaTUBHOTO
pacieruieHus MepoKcHia BOJA0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX

0.5

26

benku-akTuBaTOPHI U OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBIN TUII OOMEHA BELLIECTB

28

dorocunres

29

Xemocunres. JlaboparopHas paboTa
«CpaBHeHHe npolieccoB (POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Buibl OposkeHusl.
JlaGopaTopHas pabora «CpaBHEHHE
IPOIIECCOB OPOXKECHUS M JIBIXAHUSD)

31

AspoOHBIE OpraHU3MBbl. JTaIlbl
SHEPTEeTUYECKOr0 OOMeHa

32

DHeprust MeMOpPaHHOTO I'PaUEeHTA




npoTroHoB. CunTte3 AT®: padbora
npotoHHON AT®-cuHTa3bI

33 Peakuuun matpuyHoro cuHresa
34 Tpanckpunuus — matpuunbii cuate3 PHK
35 Tpancnsiuus u e€ Tanbl
36 KomupoBanue amuHokucior. Poip
pubocom B OuocuHTE3€E Oenka
37 Opranuzanus reHoma y npokapHuor u
3yKapuoT
18 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB y 9YKapHOT
Bupycbl — HekieTouHble (OPMBI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3ianue MOJeNId BUpYCay
40 Bupychsie 3a0o05eBanus YenoBeKa,
JKUBOTHBIX, PACTCHUI
41 HanorexHosoruu B OMOJIOTHUU U MEAUITTHE
42 JKU3HEeHHBIN UK KIETKH
43 Marpuunsiii cunTe3 JJHK
Xpomocomsl. JlaboparopHas padbota
44 «M3y4yeHne XxpoMocoM Ha TOTOBBIX 0.5
MHUKpOIIpenapaTax»
45 JleneHue KJIETKHM — MHUTO3
Tune! knerok. KaprokuHes v HIUTOKUHES.
46 JlaGoparopnas pabota «Habnronenue 0.5

MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»




47

PGFYJ'IHI_II/IH KHU3HCHHOTI'O IHUKJIa KJICTOK

48 Opranusm Kak eIMHOE LEI0e

49 Tkanu pactenuii. JlaboparopHas pabota 0.5
«/3yueHne TKaHel pacTeHUID) '
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHas paborta «M3yueHue TkaHeu 0.5
KUBOTHBIX»
Opransbl. Cuctemsl opratoB. JlabopaTopHast

51 pabora «M3yueHue opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBU>KeHue OpraHnu3MoB

54 [Iutanue oprann3mMoB

55 [IuTaHne MO3BOHOYHBIX KUBOTHBIX.
[MumeBapurenbHas cucreMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJI0BEKa

58 TpaHcnopT BElIECTB y OPraHu3MOB

59 KpoBeHocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Boiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NmmyHHas cucteMa yeaoBeka

63 PaznpaxxumocTs u perymsiuus y

OpraHu3MOB




I'ymopanbHas perysnus 1 SHIOKpUHHAs

64 CUCTEMa KUBOTHBIX U YEIIOBEKA

65 @opMbI Pa3MHOKEHUST OPTAHU3MOB

66 [TonoBoe pa3zmMHOKEeHUE

67 Meiio3
I'amerorenes. Obpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 0.5
«V3yueHune cTpOCHHUS MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIpETapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTCHE3

70 3akiajika OpraHOB M TKAHEH U3
3apO/IBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE KUBOTHBIX.

71 JlabGopaTopHas pabota «BrlsBiieHHe 0.5
TPU3HAKOB CXOJICTBA 3apOJIbIIICH
TI03BOHOYHBIX KHBOTHBIX)»
PasmMHOXeHME U pa3BUTHE PACTEHUI.

72 JlabopaTtopHas pabota «CTpoeHHE OPraHOB 0.5
Pa3MHOXKCHUS BBICIIHX PACTCHUI

7 Hcropust CTAaHOBICHUS U Pa3BUTHS
TCHETHKH KaK HAyKU
OCHOBHBIE TIOHSATHS ¥ CHMBOJIbI TCHETUKH.

74 JlaboparopHas padota «Jlpo3oduiia kak 0.5
O00BEKT TeHETUIECKUX UCCIICIOBAHMIDY
3aKOHOMEPHOCTH HACJIEI0OBaAHUS

75 MpU3HaKOB. MoHOTHOpUIHOE 0.5

ckpeuBanue. [IpakTuueckas pabota




"HN3ydenue pe3yabTaToB MOHOTHOPUIHOTO
CKpeUIrBaHus y Apo30duinr"

HI/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO

76 1
CKpELIUBaHUS
77 AHanusupyrollee ckpemuBanue. Hemonnoe |
JTOMUHUPOBAHHE
JluruOpuaHoe CKpelrBaHue.
73 [IpakTrueckas padota «3ydenue | 0.5
Pe3yNbTaTOB NTUTHOPUAHOTO CKPEIIMBaHUs '
y 1p030(UITBD)
79 [{utonoruvyeckre OCHOBBI TUTHOPUTHOTO )
CKpEIIUBaHUS
80 CuernieHHOE HaclleZJOBaHUE ITPU3HAKOB 1
81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1
82 I'eneTuka nona |
83 I'eHoTHI Kak 1eI0CTHAS cUCTEMaA 1
’4 I'eneT4eCcKuit KOHTPOIIb Pa3BUTH 1
pacTeHui, KUBOTHBIX U YEJIOBEKA
25 H3MeHUHnBOCTH MpU3HAKOB. Buibl 1
W3MEHYMBOCTH
86 MoaudukanoHHass K3MEHYUBOCTh 1
BapuanvoHHBIN psii ¥ BapHallMOHHAS
kpuBas. JlaboparopHas padora
%7 «HccnenoBanne 3aKOHOMEPHOCTEN | 0.5

MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoenue BapualiOHHOTO psijia U
BAPUAITMOHHON KPUBOI»




88

TI'enoTunuueckas N3MEHINBOCTb.
KoMOunatuBHast N3MEHYHUBOCTE

&9

MyTanuonHast U3BMEHYUBOCTb.
[IpakTuyeckas pabora «MyTanuu y
npo30(uiIsl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMCpHOCTI/I MYTAIITUOHHOI'O ITpo1IeCCa.
OIHUIeHETHKA U SITMTeHOMHKA

91

I'enetuka yenoBeka. [IpakTudeckas padbora
«CocraBiieHre U aHAJIU3 POJIOCITOBHOI)

0.5

92

MeTtoasl METUIIMHCKOW T€HETUKHA

93

3Ha‘-ICHI/Ie MeI[PII.IPIHCKOfI TCHCTHUKU B
Hpe[[OTBpaH_IeHI/II/I H JICUCHUHU I'CHCTHUYCCKUX
3a00JIEBAHUI YETIOBEKA

94

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopartophas pabota «/3yueHue copToB
KYJbTYPHBIX PACTEHUH U IIOPOJ JOMALTHUX
KUBOTHBIX»

0.5

95

Mertoapl CEICKIIMOHHOMN pabOTHI.
JlaboparopHas pabota «/3ydyeHne MeTo10B
CEJIEKI[UU PACTECHUIN»

0.5

96

JlocTrKeHHs CeIeKIMU PaCTEHUN 1
KUBOTHBIX. [IpakTHueckas padora
«ITpuBHBKa pacTeHuUD»

97

CoxpaHeHue, n3ydeHHe 1 MCII0JIb30BaHHE
TeHETUYECKUX PECYPCOB

98

buotexHoiorust Kak Hayka u 0Tpacib
npousBojcTBa. [IpakTuyeckas pabora

0.5




«M3yuenne 00beKTOB OMOTEXHOIOTHIDY

OCHOBHEBIE HaIllpaBJICHUA CUHTETHUYECKOU

% ononoruu 1
100 XpOMOCOMHAs M TeHHAs HH)XEHEPUs 1
101 MenuimHacke OMOTEXHOIOTUN 1
102 Pesepsublii ypok. IloBTopenue, 1
000011IeHNEe, CHCTEMATH3AMI SHAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KIIACC

KoanuecTBo yacon I DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoxa Kontpoabnbie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI f
pecypcsbl
1 OposonronHast Teopust Y. Japsuna 1
5 JBroKyIne Cuiibl 3BOJIIOIMU BUAOB 110 Y. 1
HapBuny
3 Bbopr0Oa 3a cymecTBOBaHME, ECTCCTBCHHBIIN 1
¥ UCKYCCTBEHHBIN 0TOOD
4 DopMHUpPOBAHNE CUHTETUYECKON TEOPUU |
SBOJIIOLIUHU
5 DTalbl SBONIOIMOHHOTO MpoIiecca: 1
MUKPOIBOIIOIHS ¥ MaKPO3BOJIOLHUS
6 [Tomynsiiust — s1eMeHTapHas eIMHUIA 1
SBOJTIOLIMH
3aK0oH TeHeTHUeCKoro paBHOBecHs Jx.
. Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BpIsBIIeHHE U3MEHYMBOCTH Y '
0co0eil 0THOT'0 BHIAY»
8 DnemMeHTapHbIe (HAKTOPHI IBOJOIUN 1
9 D¢ ekt ocnoBarenst. dpdexr 1
OYTBUTOYHOTO TOPIIBIIIKA
10 Murpanuu. M3omsimun nomyasiuii: 1
reorpaduueckas, OnoIorundecKas
11 EcrecTBeHHBII 0TOOp — HANpPaBISIOIIUI 1




(axTop BOIOLUU

12

[TonoBoit oT6op

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MHUKPO3BOJIIOIINH.
JlaGopaTtopHnas padora «M3yuenue
apoMop(030B ¥ UIAHOATATITAIIHN Y
pacTeHUH U )KUBOTHBIX)

0.5

14

[Ipumeps! mpucnocoOIeHU y OpraHu3MOB:

Mopdostornueckue, PU3n0TOrHIecKue,
OMOXMMUYECKHUE, TOBEICHIYECKHUE.
JlaGopaTtopHas pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eNIecO00Pa3HOCTh

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaGopaTopHas pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

CrpykTypa BUIa

17

Bunoobpa3oBanue Kak pe3ynbTar
MUKPO3BOJIIOLINU

18

CBs13b MUKPO3BOJIFOIHUU U STTHACMHUOJIOTHUN

19

MakposBosmonus. [laneontonornyeckre
METO/Ibl U3YUYEHUS IBOJTFOIIUN

20

buoreorpaduueckne METOIbI U3yUEHUS
3BOJIIOLIMH

21

OMOPHOTIOTHYECKUE U CPAaBHUTEIHHO-
MOP(HOIIOTHYECKHE METOIBI U3YICHHUS
SBOJTIOIINU

22

MOJ'ICKyanpHO—F CHCTHYCCKHUC,




OMOXMMHYECKHE U MaTEMaTHYECKHE
MCTObI U3YUYCHUS 3BOJTIOITUN

23 OO01mre 3aKOHOMEPHOCTH BOJTIOIHH
24 AnanTuBHas paguanus. HepaBHomepHOCTB
TEMIIOB 3BOJIOIUU
75 Hay4nple THIOTE3BI MPOUCXOXKIACHUS
JKA3HU Ha 3emMJie
%6 JoHayuHble npeICTaBICHUS O 3aPOKIECHUN
KU3HU
7 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU
HBOJIIOIIUU
28 ['unoTe3bl 3apOKIACHUS KU3HU
Uctopus 3emiin 1 METOABI €€ U3yUECHUS.
29 JlaGopaTtopHas paborta «3yueHnue u 0.5
OIHMCAaHNE UCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB)
30 HavanbHble 3Tanbl OpraHudecKou
SBOJIOIIUA
31 OBOJIIOLUS DYKAPUOT
OCHOBHBIE 3Tarbl YBOTIOLUN
1 pactutenbHoro mupa. [Ipakruueckas 0.5
pabota «M3yueHue ocoOeHHOCTEH '
CTPOEHHUSI pACTEHUN Pa3HBIX OTIEIOB)
13 OCHOBHBIE TaIlbl BOJTIOIUH KUBOTHOTO
Mupa
34 OBoronus )KUBOTHBIX. [IpakTuueckas 0.5

pabora «/3yuenue ocobeHHOCTEH




CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX»

Pa3Butne xn3HN Ha 3eMiie 110 9paM "

35
nepuoaam

16 MaccoBble BBIMUPaHUS — KOJIOTUYECKHE
KPHU3HUCHI MPOILIOTO

37 CoBpeMeHHBIH KOJOTHYECKUI KPU3HC, €r0
0COOEHHOCTHU

18 CoBpemeHHas cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpONOJIOTUsI — HayKa O YEJIOBEKE

41 Pa3BuTue npeacraBieHui o
IPOMCXOXKIECHUH YelloBeKa
Mecro yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas

42 pabora «M3yueHune ocobeHHOCTEN 0.5
CTPOEHHUSI CKEJIeTa YEJIOBEKa, CBSI3aHHBIX C
PSAMOXOKICHUEM

43 JIBroKy1ye CHIIbl aHTPOIIOT€HE3a

44 CooTHoIIeHHEe OMOIOTHYECKIX U
COLMAIIbHBIX (PAKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIU1 aHTPOIOreHEe3a

46 [TaneoreHeTrka 1 MajeoreHOMHUKa

47 DBOJIIOIHS COBPEMEHHOTO YeTIOBEKA

48 Yenoseueckue pacsl. [IpakTnueckas 0.5

pabota «/3ydeHne IKOIOTHUECKUX




ajanTanuii Y4eJaoBEKa»

MC)KI[I/ICI_H/IHJ'II/IHapHBIe MECTOABI

49 1
AHTPOTOJIOTUHI

50 3apoKICHUE U Pa3BUTUE YKOJIOTHH 1
Mertoapl sxonoruu. JlaboparopHas padbora

51 «/3y4eHne METOI0B IKOJIOTMYECKUX 1 0.5
HCCIIEIOBAHUI

5) 3HaueHne YKOJIOTMUECKUX 3HAHUN I 1
YyeJioBeKa

53 Okonornyeckue pakTopbl 1
AobuoTtndeckue akTopbl. CBET Kak

54 sKosorunueckuii pakrop. JlaboparopHas | 0.5
pabota «BrIsiBIeHHE TPUCTIOCOOTEHHIA '
OpPTaHU3MOB K BIHUSHUIO CBETa»
AbuoTtndeckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKH (pakTop.

55 JlaGopaTtopHnas pabota «BrisBieHne 1 0.5
MPUCIIOCOOICHUN OPTaHU3MOB K BIUSHUIO
TEMIEPaTypb»
AobunoTtnueckue dhaxkTopsl. BiaxxHOCTB Kak

56 sKojornueckuit pakrop. JlabopaTopHas 1 0.5
paboTta « AHaTOMHUYECKHE OCOOEHHOCTH '
pacTeHUi U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OuTaHusI OpraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuznennslie GpopMbl OpraHU3MOB 1

60 buotnueckue pakTopsl 1




3HaueHne OMOTHYECKUX B3aUMOENCTBUI

61 JUISL CYIIECTBOBAHUS OPraHU3MOB B CPEJIE
obuTanus

2 DKOJOTUYECKHE XapaKTePUCTUKU
Oy JISTTH
OCHOBHBIE TIOKA3aTEeJH MOIYJISAIUH:

63 YHCJICHHOCTD, INIOTHOCTh, BO3PACTHAS U
NI0JIOBasi CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJIH MOIYJISIUH:

64 POKIAAEMOCTD, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIIUU

65 DKoJoru4eckasi CTpyKTypa nonyJsiuu

66 JluHamuKa NOmyJIssLuy U €€ peryJisanus

7 KpuBbie pocTa 4iCIeHHOCTH TOMYJISIIHH.
KpuBsie BbDKUBaHHS
DKosornyeckasi HUIIIA BU/IA.

68 JlaGopaTtopHas pabota «IIpucnocobnerus 0.5
CEMSIH PACTEHHI K PACCEIICHUIO

69 Bup xak cucrema nomyJisiui

70 3aKOHOMEPHOCTH TTOBEJICHHS M MUTPALIAN
YKHBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 JKocucTeMa KaK OTKPBITasi CUCTeMa

7 KpyroBopot BeIiecTB ¥ MOTOK SHEPTUH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENIN IKOCUCTEMBbI

75 DKOJOTUYECKHUE MHPaMHIbI




76

H3meneHust coo0ImecTB — CyKIECCUH

HpI/IpO,Z[HBIe 9KOCHUCTEMBI. DKOCUCTEMBI

77 03€ep 1 peK. DKOCUCTEMbI MOpEl U OKEaHOB

73 [TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCTHIHB

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

20 Ypboakocucremsl. [Ipaktudeckas padora 0.5
«M3ydeHune u onrcaHue ypoOIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHHUS

81 OCHOBHBIX B3aUMOJIECUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JAEHCTBUSA 3arpsA3HEHUN

2 pa3HBIX THIIOB HA CyOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmermmanerapHas 060109Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6nochepe

25 3aKOHOMEPHOCTH CYII€CTBOBAHUS
ouocgepsl

26 Kpyrosopots! Bemects u
OMOTCOXMMHUYECKHUE ITUKITBI

%7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocth 6nochepsl

89 DKOJIOTUYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue yenoBeka Ha 6uochepy




AHTpPOIIOr€HHOE BO3/IEHCTBUE HA

o1 PaCTUTENIbHBINA U KUBOTHBIM MUP !

92 Oxpana npupo/sl 1

93 OcHOBHBIE TPUHLUITBI YCTOWYUBOTO 1
pa3BUTHS YETIOBEUECTBA U MPUPO/IBI
PanronansHO€ IPUPOAONIOIH30BAHUE U

94 COXpaHeHHe OMOJIOTHYECKOTO 1
pazHooOpasus 3emiu

95 O}Sonem&e 1o TeMe « MUKpPOIBOIIOIUS U 1
e€ pe3ynIbTaTh»

96 O?onem&e 110 TeMe «Makpo3BOJIIOLUS U 1
e€ pe3yabTaThl»

97 O606mmenue o teme «IIpoucxoxaeHue u 1
pa3BUTHE )KU3HU Ha 3emiie»

08 O6006menue o reme «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOIIOTEHE3»

99 O60611eHre o TeMe «IDKOJIOTUsl — HayKa O |
B3aMMOOTHOIICHUSIX OPTaHU3MOBY

100 O6o06menne o Teme «OpraHu3Msel U cpesia 1
oOuTaHus»

101 O606IH€HIiI’€ 1o TeMe «IKOJIOTUS BUIOB U 1
TIOTTY JISITIHIDY

102 O606mmenue o teme «buochepa — )
rI100anbHast IKOCHUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWS OCHOBHOI OBPA3OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHON NMPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

ChopMHUpOBAaHHOCTh 3HAHWUH O MECTE W POJIH OHOJOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmMupoBaHUH COBPEMEHHOI
€CTECTBCHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U
PEIICHUH >KM3HEHHO BAXXHBIX COIMATBHO-3TUYECKUX, IKOHOMHUECKHUX,
9KOJIOTMYECKUX MPOOIIeM YeI0OBEUECTBa, a TAKXKe B PELICHUH BOIIPOCOB
PaIMOHATILHOTO MIPUPOIOIONBE30BaHNUs, B YOPMUPOBAHUH [IEHHOCTHOTO
OTHOINICHUS K MPUPOJE, OOLIECTBY, YETIOBEKY; O BKIaJe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUHN

Brnanenwe cuctemoli 3HaHWE 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, MCMOJIb3yeMbIX B OHMOJIOTMYECKUX HCCIIEOBAHUIX KUBBIX
O0BEKTOB M 3KocHuCTeM (ONHUCaHUE, W3MEpPEHUE, NPOBEACHUE
HaOmoIeHnil); cmoco0aMu BBISBJICHHS M OLIGHKH aHTPOIOT€HHBIX
W3MEHEHUH B PUPOJIE.

VYMeHHe BbIABUTATh TMIOTE3bl, MPOBEPATh UX SKCHEPUMEHTAIbHBIMU
cpenctBaMu, (opmynupys 1Ledb HCCIEAOBaHUS, AaHaJIU3UPOBATH
MOJIyYEHHBIEC PE3YJIbTAThl U JI€1aTh BIBOJIBI.

BbIsiBIIeHHE 3aBUCHMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMU,
00BSICHEHHE TIOJIYYCHHBIX PE3YIbTATOB U (DOPMYJIMpPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TGOPI/II\/'I 1 3aKOHOB

YMeHHne BianeTh CHUCTEMOW OHOJIOTMUECKHX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIOJAralole OHOJIOTMYECKUE TEPMUHBI U TOHSTHSA
(KM3Hb, KJIETKa, TKaHb, OpraH, OPraHu3M, BUJ, MOIMYJSAIHMS, YKOCUCTEMA,
ouoreHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEpBI, JUCKPETHOCTh, CaMOpEryJIsius,
CaMOBOCITPOM3BE/ICHHE, HACJICICTBEHHOCTD, W3MEHYUBOCTbD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouosornueckre Teopuu: KierouyHas Tteopus 1. IlIBanna, M.
[Mlneitnena, P. BupxoBa; KJIOHAJIbHO-CEJIEKTUBHOTO UMMyHHTeTa II.
Opnux, M1.1. MeunukoBa, XpoOMOCOMHasi TEOPUSI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBomrormoHHas

TCOpU 4. I[apBI/IHa, CUHTCTUYCCKAA TCOPUSA HSBOJJIOLUH, TCOPUI




antpororeHeza Y. JlapsunHa; Teopusi O6moreorneHo3a B.H. Cykauéna;
yuenne H.U. BaBunoBa o meHTpax MHOrooOpasus M MPOUCXOXKICHUS
KyJbTypHbIX pacTeHuid, ydyeHue A.H. CeBepuoBa 0 mnNytax u
HaTpaBlIeHUsX dBoNIONNH, yaeHue B.M. Bepnaackoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB MEPBOTO MOKOJICHHUS, PACIIETICHUS
IPU3HAKOB, HE3aBUCUMOTrO HacjenoBaHus mpusHakoB I'. Menpaens;
CLUEIUICHHOTO HAaclIeI0BaHUs IPU3HAKOB W HApyLIEHUs CUEIUICHUS
resoB T. Moprana; TrOMOJOTMYECKHX pPSIOB B HACJIEACTBEHHOMN
m3menunBocty H.M. BaBunoBa; renermueckoro pasHoBecus Jx.
Xapmu u B. BaiinOepra; 3apoasimeBoro cxozactBa K. bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyma lO. JIuOuxa, 5K0JIOrMYECKON MUpamMHIbl YUCEIl,
OMOMACCHI U DHEPTHH);

runote3bl (koanepBaTtHod AWM. Omnapuna, mepBuvHOrO OynboHa JIXK.

Xonneitna, mukpocgep C. oxkca, pubdozuma T. Hek)

YMeHue peuiatb ITOHCKOBBIC OMOJIOTHYECKHE 3aJa4l, BBIABIIATH
MMPUYIUHHO-CIICACTBCHHBIC CBsA3U MCKOY HCCIICAYyEMbIMU
OHOJIOTUYECKUMU O6’BCKT8.MI/I, mnmponeccaMu U ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHWHU IMOJTYUCHHBIX PE3YJIBTATOB,

COCTAaBJIATh T'CHOTHUIIMYCCKHUEC CXCMbI CKPCIIUMBAHHWA JIA PA3HLBIX THUIIOB
HACJICAOBAHMA TIPU3HAKOB Y OPraHu3MOB, COCTABJIATL CXCMbI IICPCHOCA

BCHICCTB U DOHCPI'KU B SKOCUCTEMAX (HCHI/I IIUTaHuA, ITUIICBLIC CGTI/I)

YMeHMe yCTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMSIMU: OpraHOWIOB, KIETOK pa3HBIX TKaHEH, OpraHaMu W
CHCTEeMaMH OpraHOB y pACTEHHH, JKMBOTHBIX M YEJIOBEKa; MEXIY
JTaramMy OOMEHa BEIECTB; 3TalaMHi KJIETOYHOTO LUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMu YMOPHOHAILHOTO Pa3BUTHS; TEHOTHUIIOM
u  (QeHorunoMm, ¢eHotunoM U (pakropamMu cpeabl OOUTaHMS,
nporeccaMy  DBOJIONMH;, JBIKYIIMMH CHJIAMH  aHTPOIIOTeHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX 3KOCHUCTEM U MPHUCIOCOOJICHUSIMH K HHUM

OpTraHHu3MOB

YMeHHe BBIICIATD CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIIETOK MPOKAPUOT M IYKAPHOT; OTHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJOB, OMOI€OIIEHO30B, SKOCHCTEM H
Oonocthepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTCHHIA,
JKMBOTHBIX, YEJIOBEKA; MPOIECCOB )KU3HEACATSIBHOCTH, POTEKAFOIIUX

B OpraHu3Max paCTeHI/If/'I, JKHMBOTHBIX M 4YCJIOBCKA, OMOJOTHYSCKUX




npoueccoB: oOMeHa BemiecTB  (MeTaOosiu3M), HHPOpMAUU U
IpeBpalleHHs SHEPTHH, OpOXKEHUs, aBTOTPOPHOTO U TeTepoTpodHOro
TUINOB NMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeTroreHesa, AMOpHOTeHe3a, MOCTAIMOPHOHAIBLHOTO  Pa3BHUTHS,
Pa3sMHOXKEHUs, HHAWBUIYAIbHOTO PAa3BUTUS OpraHu3Ma (OHTOTreHe3a),
B3aUMOJICUCTBUSL T'€HOB, TETEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
oTOopa,  CTaOWIM3HMPYIOLIET0, JBMXKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOro 0TOOpa; ayulonaTpuyeckoro ¥ CHMIIATPHYECKOIO
BU000Pa30BaHUs; BIMSAHUS JBMOXKYIIUX CHJI HBOJIOIMHM HAa TeHO(OH.
HOIYJISIUK; HPUCHOCOOJIEHHOCTH OpPraHU3MOB K cpele OoOuTaHus,
YyepeJOBaHMsl HANpaBJICHUM 53BOJIOLMHU; KpPYyroBOpOTa BEIIECTB H

IIOTOKA OHCPIrur B 9KOCUCTEMAX

C(bOpMI/IpOBaHHOCTB YMCEHUA BBIICTATE CYHMICCTBECHHBIC TMIPU3HAKH
BUPYCOB, KJETOK NPOKAapUOT U DYKAPHOT; OIHOKJIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHHs SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3sMHOXKEHUS, WHAWBUIYAIBHOTO Pa3BUTHSL OpraHu3Ma (OHTOTreHe3a),
O00pBOBI 3a CyIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BUA000Pa30BaHUA,
OPUCHIOCOOIEHHOCTH OPraHUu3MOB K Cpeie OOWTaHUs, BIUSHHS
KOMITOHEHTOB YKOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHHI B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIECTB W NPEBPAIICHUS SHEPTUH B

ouocdepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOrMYECKYI0O TEPMHUHOJIOTHUIO M CUMBOJIMKY JUISI JOKa3aTesIbCTBa
POJCTBa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYMI; B3aUMOCBSI3U
OPraHM3MOB W cpenbl OOWTAaHHWS; €IUHCTBA YEJIOBEYECKHX pac;
HE00XO0IMMOCTH 3/1I0pOBOTr0 00pa3a )KM3HH, COXPAHEHUS Pa3sHOOOpa3Hs
BUJOB U DKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS NPUPOIBI U

YCJI0BCUYCCTBA

VYMeHHEe KPUTHUYECKH OIICHWBATh WH(POPMALUIO OHUOJOTHYECKOTO
COJICPIKaHUS;, WHTEPIPETUPOBATH ITUYCCKUE ACIEKTHI COBPEMEHHBIX
UCCIIEIOBaHN B~ OWONOTHMM,  MEOUIIMHE,  OMOTEXHOJIOTUU;
paccMaTpuBaTh rio0abHbIC IKOJIOTHYECKHE POOIIEeMBI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
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HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA EI'D
1O BUOJIOI'UAN

Kon

IIpoBepsieMbIi 31EMEHT COACPKAHUSA

brnonorns xak HayKa. JKuBnIie ccTeMBI B HX HN3YUCHUC

1.1

CoBpemeHHass Ouonoruss — KOMIUIEKCHAas Hayka. buoiorndyeckue HayKu U
u3ydaemble UMH TpoOiembl. DyHIaMEHTalbHbIC, MPHUKIATHBIE W ITOUCKOBBIC
HAYYHBIEC UCCIIEIOBaHUS B OMOJIOTHH.

3HavueHne OwWonaorud B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTunbel mupa. Ilpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHHe OMOJIOTUU B
MIPAKTUYECKON JesTeIbHOCTH YeJIOBeKa: MEAUIIMHE, CEeIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IPUPOABI

1.2

JKuBble cucTembl Kak mpeameT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, caMoopraHu3alus,
CaMOBOCIPOM3BEACHUE, PA3IPAXKUMOCTh, K3BMEHYHBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHM3alMM >KUBBIX CUCTEM: MOJIEKYJSPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUI0BOM, SKOCHCTEMHBIHN
(bmoreonieHOTHUECKHI), OWochepHbIid. [Iporecchl, MPOWCXOAAIIUE B KHBBIX
cuctemax. OCHOBHbIE TpPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBaHUS

MaTepuu

1.3

Mertoabl Ouonorndyeckoil Hayku. HaOmioneHwe, u3MepeHHE, SKCIEPUMEHT,
cucremarusauus, MeraaHanu3. lloHATme O 3aBUCMMOM M HE3aBHUCHMOU
nepemeHHoM. [lmanupoBanue skcnepumenTa. [locTaHOBKAa M MpoBEpKa TMIOTES.
HyneBast rumore3a. [lonstue BbIOOpKHM M €€ pocToBepHOCTh. Pas3bpoc B
Ononorndeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYUYEHHBIX pPE3yJbTaTOB.
IIpynunHBl MCKa)KEHMs pe3yJbTAaTOB JKCIepuMeHTa. lIoHATHE CTaTHCTHYECKOro

TCCTa

KiieTka xak Ononorndeckas cucreMa

2.1

Knetka — cTpykTypHO-(QyHKIIMOHAIbHAS €IMHULA XUBOro. VcTopus OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBann, M.
[Inetinen, P. BupxoB). OcHOBHBIE TIOJIOKEHHS COBPEMEHHOU KJIIETOYHOU TEOPHH.
MeTobl MOJICKYJIIPHOHM U KJIETOYHOW OMOJIOTHU: MUKPOCKOIIUS, XpOMaTorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, TuddepeHmraIbHOe

neHTpuyrupoBaHue, KyJIbTHBUPOBAHUE KIICTOK

2.2

XHUMHYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKpOdJIeMeHThl. Bona u

e€ poJib KaK PAcTBOPHUTENS, pEareHra, y4yacTue B CTPYKTYPUPOBAHUU KIIETKH,




Teroperynsiunu. MuHepaiabHble BEleCTBa KJIETKH, UX OUOJIOTMYEcKas poJb.
Posib KaTHOHOB ¥ AaHUOHOB B KJIETKE.

buonornueckne monumepnl. benku. AMHHOKHCIOTHBIH COCTaB  OCJIKOB.
Crpykrypbl OenkoBoi Mousiekynbl. [lepBuuHast CTpykTypa Oelika, MENnTHIHAS
CBsA3b. BTOpuuHas, TpeTuyHas, 4YeTBEpTUYHas CTPYKTyphl. JleHaryparus.
CoiictBa 6enkoB. Knaccugukarus 6enkos. buonornueckue QyHKIH OSIKOB.
YrneBoabl. MoHOcaxapuibl, AUCAXapuibl, OJUTOCaxXxapuabl U MOIUCAXAPUIBIL.
O0mmii mmaH CTpoeHUusT W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YTJIEBOJOB.
Bbuonorudeckue QyHKIUHU YIIE€BOIOB.

Jlumuaer. T'wapodunsHo-TUIpOdPOOHBIE CcBoOMcTBA. Kitaccudukanusi JHAMHUIOB.
Tpurmunepunsl, ¢Gochonunuasl, BOCKH, CTEpoHIbl. buonormueckue (yHKIHA
munuaoB. O6mue cBolcTBa OMOIOTUYECKUX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh
K CaM03aMBbIKaHHIO, TOTYIIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. [puamun xkommiementaproctu. I[lpasuno Yapradda. Crpykrypa
JIHK — nBoiiHas crimpans. MecTtonaxoxaeHue u ouonorudeckue ¢pynkinuu JJHK.
Buaest PHK. ®ynkuuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonornueckue pynkiuu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (DYHKIIMH B
kietke. Cexsenuposanue JJHK.

CrpykrypHast OHWONOTHS: OHOXUMHUYECKHE U OHOPU3NYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYJI
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Tumbl  KJIETOK: dJyKapuoTH4yecKas H  mpokapuoTmuyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crtpoenue mpokapuoTHdeckor kieTku. KierouHast cTteHka OakTepuii m apxei.
OcobeHHOCTH CTpOeHUs! TeTepoTpoHO M aBTOTPOGHONW MPOKAPUOTHYECKUX
KJIETOK. MecCTO U poJib MPOKAPHOT B OMOLIEHO3AX.

Ctpoenre u (yHKIIMOHMPOBAHWE SYKAPHUOTHYECKOH KieTku. Ilmasmarmdeckas
MeMmOpaHa (mazmanemma). CTpykTypa Iuta3MaTHueckoil memOpansl. TpaHcrnopt
BEUIECTB uepe3 IUIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIM  (auddysus,
oOneruénHast nuddys3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
tpancnopt). Ilomynponumaemocte MemOpanbl. PaGoTa HaTpHii-KaIHEeBOTO
Hacoca. DHJIOUMTO3: MHHOIMTO3, (aromuro3. DK301uTo3. KierouHas CTEHKa.
CtpykTypa 1 GYHKIMHU KIETOYHON CTEHKU PACTeHUH, TpUOOB.

Hurormaszma. I{urozonb. Lurockener. JIBmxkeHue muTomiasmbl. OpraHousl
kiaeTku. OpHoMeMOpaHHBbIE OpraHOMAbl KJIETKU: SHJOIUIa3MaTH4ecKas CeTb
(OIIC), anmapar ['oabaku, TU30COMBI, UX CTpoeHuEe U (pyHKUMU. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHoOMI0B KJeTKH. CTpoeHHe TPaHyJSIpHOIO PETUKYIyMa.

Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmagkwmii




(arpaHyssipHBIM) SHAOIUIA3MAaTHYECKUN peTUKyiayM. CekperopHas QYHKIUSA
annapata ['onpmxu. TpancmopT BemiecTB B KieTKe. Bakyonau pacTUTEIbHBIX
kietok. Kierounstit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Ctpoenue u (yHKIMM MUTOXOHApUI M miacTuj. IlepBuuHbIe, BTOPUYHBIE U
CIOXHBIE  IUTaCTUABl  (POTOCHMHTE3UPYIOLIUX  AYKapuoT.  XJIOpPOIUIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUI.

HememOpannbie opranougsl kietku CrpoeHne U (yHKIMM HEMEMOpaHHBIX
OpraHou/IoB KieTku. PubGocombl. MuxpoduiamMeHTb.. MBbleuHble KJIETKU.
Muxkporpy6ouku. Kierounbrii nentp. CTpoeHHME M JBHKCHHE JKIYTUKOB U
pecHndek. MUKpOTpyOOUKH IUTOTUTa3MBI. L{eHTproh.

Anpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKHA, UX CTPOEHHE U
¢byukuun. SnepHbiii O6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacmoiIOXKEHHE
XpOMOCOM B MHTep(}a3HOM spe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENIbHAs XAapAaKTEPUCTHKA KIETOK JYKapuUOT

(pacTUTEeNnBHOM, KUBOTHOM, TPUOHOI)
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AcCUMUIISIIIMS U TUCCUMHIIALIUSA — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPO(HBIA U TeTepOTPOHBIN. YdacTHe KHCIOPOJa B OOMEHHBIX
nporeccax. JHepreTudeckoe obecredeHue KieTku: mpeBpameHue ATD B
0o0MeHHBIX Tmporeccax. DepMEeHTaTUBHBIM XapaKTep peakIuil KICTOYHOTO
MeTabonmm3ma. DEepMEHTH, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JICHCTBUSI.
Kodepmentsl. Otanuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX
peaxiuii OT pa3IUuYHbIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHWYECKHMX BemecTB B kierke. PotocuHre3. Ponb
XJIopoIuiacToB B mpomecce ¢orocunTe3a. CBetoBas u  TeMHOBas (hasbl.
[IponykTuBHOCTH (poTOCHHTE3a. BiusHue paznuyHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTeza. 3HaueHne HOTOCUHTESA.

XeMocuHTe3. PazHooOpasne opraHu3MOB-XeMOCHHTETHKOB: HUTpUDULIUpYIOIIKE
OakTepuu, xKenez00aKkTepuu, cepoOaKTepuu, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opranm3Mmbl. Bunabl Opokenus. [IpomykTbl OpokeHHsT W HX
UCIIONIb30BAHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTENHN O0e3HEH.

AspoOHbBIE OpraHU3Mbl. JTallbl dHEpPreTudeckoro oomeHa. IloaroroButenbHbBIN
sTan. [ uKonu3 — 6ECKUCIOPOIHOE PACIIEIUIEHUE TITIOKO3bI.

buonornyeckoe OKHCIICHWE, WU KJIETOYHOE JbIxaHue. Pojib MUTOXOHApPHI B
mporueccax OMOJIOTUYECKOTO OKHUCIICHUS. Huxnuueckue peaKkiuu.

OxucnurensHoe dochopunupoBanue. Ilpenmymecrtsa adpoObHoOro mytu oOMeHa




BELIECTB Nepes aHadpoOHbIM. D (HEKTUBHOCTH IHEPIEeTUYECKOTr0 OOMEHa

2.5

Peakiun maTpuyHOro cuHTe3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUsIX
MaTpUYHOTO CHHTE3a. Peanu3anus HacieacTBeHHON nHpopmaruu. [ 'eHeTnuecKuii
KO, ero ceoucrtBa. Tpanckpunuus — matpuudblil cuHTe3 PHK. ITpuHiune
TPAHCKPUIILIUU: KOMIIJIEMEHTapHOCTh, aHTUMAPAIIETbHOCTh, ACUMMETPUYHOCTD.
Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
VYcnoust OuocunHte3a Oenka. KomupoBanue amMuHOKUCIOT. Pons pubocom B
OuocuHTe3e Oenka.

Opranu3zaius reHoMa y IpoKapuoT U 3yKapuoT. Perysiiysi akTHBHOCTH I'€HOB Y
npokapuoT. ['mnore3a onepona (®. XKako6, XK. Mano). Perymnsaius oOMeHHBIX
IIPOLIECCOB B KieTKe. KieTouHbIi roMeocTas.

Bupycel — HekinerouHbsle (OpPMBI JKU3HUM M OOiMraTHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHble 3a0osneBaHusi 4yenoBeka, KMBOTHBIX, pactenuit. CIIN, COVID-19,

conuvaJIbHbIC U MEAUIUHCKUC HpO6H€MBI

2.6

Knerounenii 1wk, ero mepuoasl u perymsuusa. Watepdaza um  MuTO3.
OcobeHHOCTH MpolLeccoB, MpoTekaomux B HHTepdasze. [loaroroBka KiIeTku K
nenenuto. Ilpecunrermueckuii  (MOCTMUTOTHYECKUN), CHHTETHYECKHMH U
MOCTCUHTETUYECKHA (IPEMUTOTHUECKUI) TIEPHUOIBI HHTEP(a3bI.

Marpuunbiii cunte3 JIHK — pernukanus. [lpunnuner permkanuu  JIHK:
KOMILUIEMEHTAPHOCTb, IIOJIyKOHCEPBAaTUBHBI CHHTE3, aHTUIAPAJUICIBbHOCTD.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocoMm. Temomepsl u
TeIoMepasza. XPOMOCOMHBIM HAOOp KIETKM — KapuoOTUM. JIUIUIOMTHBIA |
TalIONIHBI  Ha0oOpel XpoMocoM. ['omonoruunbie XpoMocoMbl. [lojoBbie
XPOMOCOMBI.

[enenue knerku — muto3. CTaguu MUTO3a U MPOUCXOMAIIUE B HUX IPOLECCHI.
Tunel muto3a. KapnokuHes M LWTOKMHE3. buonormyeckoe 3HaUY€HHE MHTO3a.
Perynsanus MuToTHYECKOTO IIMKIIA KIeTKH. [IporpaMMupyemast KiieToqHast THOEIb
— arnoIrTo3.

CDYHKI_II/IOHaJ'II)HaSI I€HOMHKA

OpFaHI/ISM Kak OMOJIOTHMYeCKass CUCTEMA

3.1

OnHOKIIETOYHBIE, KOJIOHWAJIBHBIE, MHOT'OKJIETOYHBIE OpraHu3MBbl u
MHOTOTKaHEBBIE OPraHU3MBI.

@opmbl pa3sMHOXKEHUS OPraHMW3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Oecrnonoro  pa3MHOXKEHHUs: OYKOBaHME,  CHOPYJIALMA,
(bparmMeHTanysl, KJIOHUPOBaHUE.

ITonoBoe paszmHoxenue. [lonoBblie KineTku, wiu ramersl. Meiio3. Ctaauu Melosa.

IToBenenue xpomocoMm B meroze. Kpoccunrosep. brosorndecknii cMpici Mero3a




Y TI0JIOBOTO ITporecca. Melo3 U ero MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
IIpen3aponpiieBoe paszButue. ['ameToreHes y >kMBOTHBIX. I[losIoBbIE Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHeE3.
CtpoeHue mMONOBBIX KIETOK. OIJIOJOTBOpEHHE M SMOPHOHAIBHOE pa3BHTHE
KHUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3smMoB (oHrToreHe3). Craauu sMOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsarymku). Jpooaenue. Tunsl apobnenus. OcoGeHHOCTH
JIpoOJIeHUs MJIEKOMUTAIONIMX. 3apObIIIeBbIe JUCTKU (TacTpyJisilus). 3akiaaka
OpraHoB M TKaHEH U3 3apOABILICBBIX JMCTKOB. B3aMMHOE BIMSAHHE YacTed
pa3BHBAIOLIErOCs 3apofbliia (3MOpUOHANbHAsT MHIYKUMA). 3akiajka IUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEPAPXUUYECKHX B3aUMOJCHCTBUN TI'€HOB.
Bnusnue Ha 5SMOpHOHANIBbHOE pa3BUTUE pa3IMUHBIX (DAKTOPOB OKpYKaroleH
CpEIbl.

Poct u pazButue xxuBoTHBIX. [TocTamMOpuoHanbHelii nepuo. Ipsmoe u Henpsimoe
pasButue. PazButue ¢ Metamopo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX
JKUBOTHBIX. bHOJOrMueckoe 3HAu€HUE NPSIMOI0 U HENPSIMOrO Pa3BUTHS, HX
pacripocTpaHeHue B mpupoje. Tumel pocra XMBOTHBIX. DakTOpbl PEryssLUU
pocTta JKMBOTHBIX M uenoBeka. CTaauu MOCTIMOPHUOHAIBHOIO PA3BUTHUS Y
JKUBOTHBIX U 4esloBeKa. [leprnonpl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu pasButue pacteHuit. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM IMKie pacrteHuil. OOpa3zoBaHHe crop B Ipolecce Meiosa.
['ametorenes y pacreHudl. OIUIOOTBOPEHHUE U pa3BUTHE PACTUTENIbHBIX
Opranu3MoB. /[BoifHOe OIUIOOTBOPEHKE Y IIBETKOBBIX pacTeHHid. OOpazoBaHue U

Pa3sBUTHC CCMCHHU. MexaHu3MBbI peryiisinuu OHTOICHE3a Y paCTCHI/Iﬁ K JKMBOTHBIX
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I/ICTOpI/IH CTAHOBJICHUA W pPasBUTHUA TCHCTHKM KaK HaAyKH. OcCHOBHBIE
FCHETUYSCKHE IOHATHS M CHMBOJBL. 1 OMOJOrUYHEIS XpOMOCOMBI, aJIJICJIbHBIC
I'CHBI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHBII‘/'I n peHeCCI/IBHHﬁ IIPpHU3HAK,
romMo3urora, rereposurora, 4YucCTasd JIMHUA, FI/I6pI/I,Z[BI, I'CHOTHII, (1)€HOTI/IH.
OcHOBHEBIE MCTOBI I'CHCTHUKMU: FPI6pHI[OJ'IOl"H‘lCCKHfI, HHTOHOFH“IGCKHIZ,

MOJIEKYJIIPHO-T€HETUYECKU I
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Momnorubpunnoe ckpemuanue. [1lepBblii 3akoH MeHaemns — 3aKOH eMHO00pasus
rudpuaoB 1epBoro mnokosjeHusa. I[IpaBwio noMuHMpoBaHusA. BTopoit 3akoH
MeHnens — 3akOH paclleIUIeHUus MpU3HAKOB. LluTonormyeckne OCHOBBI
MOHOTMOPHUIHOTO CKpeluBaHus. [ umore3a 4ucTOThH raMer.

AHanm3upyromee ckpenuBaHue. IIpoMeXyTOUYHBIM XapakTep HacleqOBaHUS.
Paciennenue npu3HakoB IIPY HEMTOJIHOM JOMUHUPOBAHUH.

Hurnbpuanoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HaCJICJOBaHU IIPU3HAKOB. LII/ITOJIOI‘ NMYCCKUC OCHOBBI III/IFI/IGpI/II[HOI‘O




CKpPEIIMBAHMUS.
CueruieHHoe HacnenoBaHue mpusHakoB. Pabotel T. Moprana. CremneHHoOe
HAaCJIEIOBAHUE TE€HOB, HAPYIICHWE CUEIUICHUS MEXAY TIeHamMHu. XPpOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBINM MEXaHU3M OIpENEICHUs Toja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U TeTeporaMeTHbI Moj. ['eHeTuueckas
CTPYKTypa IIOJOBBIX XpOMOcOM. HacimenoBaHue mpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enorun kak nenoctHas cucrema. IlnedoTponus — MHOXKECTBEHHOE JEHCTBHE
refa. MHOXECTBEHHBIN ajieln3M. B3auMonaelcTBue HealIelIbHBIX T'€HOB.

Komniemenrapaocts. Jnuctas. [loaumepus

3.4

BzaumoneiicTBue renotuna u cpenpl npu GopmupoBanuu ¢penoruna. Mi3aMeH4nBoCTh
NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE INPHU3HAKH. BUabl M3MEHUMBOCTH:
HEHACJICICTBEHHAs Y HACJICICTBCHHAS.

MomudukanmonHas  u3MeH4uBOCTb.  Pomb  cpenpl B (JOPMHUPOBAHUU
MoAM(UKAMOHHOM N3MeHuInBoCcTH. HopMa peakiiny npusHaka. BapuanmoHHbIH psij
u BapuanmioHHass kpuBas (B. HWoranncen). CpoiictBa MoauQUKAIMOHHON
WU3MEHYHBOCTH.

I'enoTunuyeckas n3MeHUNBOCTb. CBOWMCTBA T€HOTUIMYECKON N3MEHUMBOCTU. Busl
TeHOTUIMYECKON N3MEHUYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHass W3MEHYMBOCTh. Mei03 © TIOJNOBOM Mpollecc — OCHOBA
KOMOMHATUBHON M3MEHYHMBOCTH. PONTb KOMOMHATUBHOM W3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOro pa3Ho00pa3us B Mpeaesax OAHOTO BUA.

MyTanroHHass ©3MEHYMBOCTb. BUJIbI MyTalMil: FT€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W UHIYLMPOBAHHBIE MyTallMW. SlAepHbIE M LUTOIUIA3MAaTUYECKUe
MyTaiuu. COMaTHYECKUE U MOJIOBbIE MyTaluu. [ [pudrHbI BOSHUKHOBEHUS My TalUM.
Mytarenpl M HX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO
nporecca. 3aKOH TOMOJIOTHUECKUX PsIIOB B HacleACcTBeHHON n3menuuBoctu (H.H.

BaBI/IJ'IOB). BHCSII[CpHaSI HU3MCHYHNBOCTH M HACJICACTBCHHOCTD

3.5

Kapuotun demoBeka. MexayHaponHas mporpaMMa HCCIEIOBAaHUS TIeHOMaA
YCJIO0BCKaA. MGTOI[BI HN3YUCHUA T'€HCTUKU YCJIOBCKA: TeHeaJIor HHGCKHﬁ,
OJIM3HELIOBBIH, UTOT€HETHYECKHUH, MOMYJISIIMOHHO-CTATUCTHUECKUH,
MOJIEKYJISIPHO-T€HETUUECKUH. CoBpemeHnHoe onpezeneHue reHOTHIA:
MOJTHOTEHOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAHKE, B TOM YUCJE C MOMOIIBIO
[1[[P-ananmu3a.  HacnenctBennple  3a0oyeBaHUs  YeJiOBeKa. [ e€HHbIE |
XpPOMOCOMHBIE 0one3Hu YeJoBeKa. bonesnun c HACJIE/ICTBEHHOU
MPEIPacOI0KEHHOCTbIO. 3HAUEHNE MEIUIIMHCKON T'€HETUKU B MPEIOTBPAIICHUU

1 JICUEHHH I'eHETUYCCKHX 3a00s1eBaHuii yenoBeka. CTBOJIOBBIC KICTKU




3.6

JlomecTukanus u ceneKkius. 3apoxkKaeHre CeNIeKIMU 1 foMecTukanuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOMCXOXKACHUS W MHOT000pa3wsi KyJIbTYPHBIX PAcTECHHIA.
Ponb ceneknuu B co3gaHrM COPTOB PACTEHUN M MOPOJ KMBOTHBIX. CopT, mopoa,
TaMM. 3aKOH TOMOJIOTUYECKHX PSAI0B B HacieAcTBeHHOM u3MeHunBoct H.U.
BaBuioBa, ero 3HadeHue Ui CeNeKIMOHHON paboThI.

Metoapl cenekuMOHHOW paboThl. VckyccTBeHHBI OTOOp: MaccoBbI U
WHAWBUAYAIbHBI.  DTambl ~ KOMOMHAallMOHHOW  cenekuuu.  VcmbiTaHue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
(eHoTHna noTroMcTBa U 0TOOp MO TeHOTUNy ¢ nmomouibio ananusa JTHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHON pa0oThl. PaguaninoHHbIil 1
XUMHYECKUA MyTareHe3 KaK WCTOYHHK MYTalliidi y KYJIbTYpHBIX (QopM
opraHu3moB. Mcnonb30BaHME TE€HOMHOIO PEJIAKTUPOBAHUS UM METOJOB
pexomOuHanTHBIX JIHK 17151 mosyyenust ucxoiHoro Marepuasia Ajisi CENeKIHUHU.
[Tonyuenne mnomumuonnoB. BHyTpuBuaoBas ruOpunu3anus. bau3KopoacTBeHHOE
CKpelllMBaHue, Wiu WHOpuauHr. HepoacTBeHHOE CKpelvBaHue, WM ayTOPUIMHI.
I'erepo3uc u ero nmpuunnel. Mcrnons3oBanue rereposuca B cenekuuu. OtraanéHHas
rubpumsaiys. [Ipeogonenne Oecriousi MEXBUIOBBIX THOPHIOB. JlocTiKeHUs

CEJIEKLIUY PACTCHUN U dKUBOTHBIX

3.7

OOBEKTBI, UCTIOJIb3YeMbIe B OMOTEXHOJIOTHHU, — KJIETOUHBIE U TKAHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBl, HUX  XapaKTepUCTHKA. TpaauiuoHHas  OHOTEXHOJIOTHS:
xJieOoneueHne,  MOJIyu€HHE  KUCIOMOJIOYHBIX  IMPOAYKTOB,  BUHOJEIHE.
Muxkpo6uonorudeckuii cunHTe3. OOBEKTBI MHMKPOOHOJIOTMYECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, aMUHOKMCIOT UM BUTaMHHOB.  MckyccTBeHHOE
OIUIOJOTBOpEHUE. PeKOHCTpyKuus SHLEKIETOK W KIOHUPOBAHHWE >KUBOTHBIX.
MeTto TpaHCIUTaHTaUWu SAEp KIETOK.

XpoMOCOMHAasi U TIeHHas MHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyHpoBanue pexomMOuMHaHTHRIX JIHK. JlocTmkeHuss W MepCreKTUBBI
XpOMOCOMHOH W TEeHHOM WH)XEHepuu. MeIuIUHCKHE OHOTEXHOJOTHH.

Hcnonp30BaHue CTBOJOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ne OpraHMIecKoro MUpa

4.1

buonoruueckoe  pazHooGpasue  opranusmoB.  CoBpeMeHHass  cuUcTeMa
opranudeckoro wmupa. llpuHnmnel kmnaccupukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHUS W JKU3HEACATEIBHOCTH OJHOKIIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUYHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JIPyrue
npotucThl. KonoHnaneHbIe OpraHu3Msl. J[BUKEHUE OJTHOKIETOYHBIX OPraHU3MOB:
amMEOoUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

PaS,Z[pa}KI/IMOCTI) Y OOHOKJIETOYHBIX OPraHUu3MOB. Taxcucer




4.2

MHoOrokjeTouHble pacTeHus. B3auMocBs3b 4acTe MHOTOKJIETOYHOTO OpraHU3Ma.
Tkanu, opraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO Opranusma. OpraHusm
Kak eaumHoe 1uenoe. Tkanum pacteHud. Tumbl pacTUTENbHBIX  TKaHEM:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOJMIIAS, OCHOBHAs, MEXaHUYECKas.

OcobenHoctu cTpoeHusl, GyHKIUN U pacIoNOKEeHUs TKaHEH B OpraHax pacTeHHM

4.3

BererartnBHbIE U T€HEpAaTUBHBIE OpraHbl pacTeHNi. OYHKIUN OPraHOB U CHUCTEM
opraHoB. Kapkac pacteHuil. /[BU>keHnE MHOTOKJIETOUHBIX PACTEHUN: TPOIIU3MBI U
HacTuu. llormomenne BOXBI, YIVIEKMCIOTO ra3a M MHUHEPAIbHBIX BELICCTB
pacrenusivu. Jlpixanue pacrenuid. nuddys3us razoB uepes3 MoBepXHOCTb KIETKH.
TpaHncnopTHblE CcHCTeMBbl pacTeHud. Bpinenenwe y pacteHuil. 3ammura y
MHOTOKJEeTO4HbIX pacTeHuil. Kyrukyna. CpencrtBa macCMBHOM M XMMHMYECKOMN
3a1UThl. OUTOHLIUBL.

PaznapaxkuMocTe M perynsuus y OpraHu3moB. PasgpaknMocTe W peryisnus y

MHOTI'OKJICTOYHBIX paCTeHHfI. PocToBrIc BCIICCTBA U UX 3HAUYCHUC

4.5

MHOTrOKIIETOUHBIE ~ XKMBOTHBIE.  B3amMOCBS3p  4YacTeld  MHOTOKJIETOYHOTO
opranusMa. TkaHH, OpraHbl U CHCTEMBl OPTaHOB MHOTOKJIETOYHOTO OpraHH3Ma.
Opranusm kak equHoe nenoe. 'omeocras. TkaHu KUBOTHBIX U 4eJIOBeKa. THIIBI
KMBOTHBIX TKaHEH: SIHUTEINaIbHAs, COCAMHUTENIbHAs, MBIIICYHas, HEPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA M PACIONOXKEHHS TKaHeH B opraHax

KHUBOTHBIX U 4YCJIOBCKA

4.6

Oprasbl U CUCTEMBI OPTraHOB XKUBOTHBIX. DYHKIIMKA OPraHOB U CUCTEM OPTaHOB.
Onopa Tena opraHu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbII1 U BHyTpeHHMI ckeneT. CTpOEHHE M THUIIBl COCIMHEHHUS
KOCTEH.

JIB)K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHume »xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKMBOTHBIX. [[pixaHue xuBOTHBIX. KokHOe npixanue. JKabepHoe u
JNErOYHOE JIbIXaHUE.

JIpIxaHue TO3BOHOYHBIX KHUBOTHBIX. OJBOJIOIMOHHOE YCIOXXHEHHE CTPOCHUS
JETKUX TMO3BOHOYHBIX XKUBOTHBIX. JpIXaTelbHass cUCTEMA 4eJaoBeKa. MexaHusm
BEHTWIALIMM JETKUX Yy NOTUL M MIEKONUTAOUMX. TpaHCHOpPT BELIECTB Yy
OpPraHu3MoB. TpaHCIOPT BEWIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucrtema u €€
opranbl.  KpoBeHocHass ~ cucremMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIlEHHUs. OBOJIIOLIMOHHBIE  YCJIOXHEHHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBI IO3BOHOYHBIX XMBOTHBIX. BbleneHue y opraHu3moB. BeiaeneHue y
®UBOTHBIX. CoKpaTuTenpHble Bakyosn. Opradsl BeifeneHus. CBsI3b MOJIOCTH Tela
C KPOBEHOCHOM WU BBIICIIUTEIBHON cuUcTeMaMu. BrpiielieHHE y NO3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOIOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI M uX

IIPOU3BOIHBIE.




PaznpaxuMoCTh M peryssinus y OpraHu3MoB. Pa3ipakuMoCTh y OJTHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3IpaXMMOCTb W PpEryssiiisg y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BelllECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTopHasi peryJisiiusi Y MHOTOKJIETOYHBIX KMBOTHBIX.
HepBHas cuctema u e€ oTaesnsl. DBOMIONMOHHOE YCIOKHEHNE CTPOCHUST HEPBHON
CHUCTEMBI y KUBOTHBIX.

Pa3zpaGotka anropurMoB u mnporpamMm s 3(QeKTuBHON (HyHKIHMOHAIBHON
AHHOTAllMM  TEHOMOB,  TPAHCKPUOTOMOB,  TIPOTEOMOB,  MeTabOJIIOMOB

MHUKPOOPraHU3MOB, PaCTEHUN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLEE

5.1

OpraHsl ¥ CUCTEMBI OPraHOB 4esloBeKa. OTeNnbl rOJJOBHOIO MO3Ta MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexropnas nayra. besycinoBHble U yCIOBHBIE
peduekcel. I'ymopanbHas peryisius U SHIOKPUHHAs CHUCTEMa MXHBOTHBIX MU
yenoBeka. JKene3bl SJHIOKPUHHON CUCTEMBI M UX TOPMOHBI. J{efiCTBUE TOPMOHOB.
B3auMocBsI3p HEpBHOW M JHIOKPMHHOM cucTeM. [ umoranamo-rumnogusapHas

cuctema. Pedpnexc u pedpnexropnas ayra. besycnoBHbie U yCI0BHbBIE pedIeKCh

5.2

3ammrTa opranuzma oT Ooise3Heil. UMMmyHHast cucteMa denoBeka. KiieTouHbIN u
TYMOpaJIbHBIA MMMYHHUTET. BpoXa€HHBIN, NpHOOPETEHHBIH crennpuyeckuit
HMMYHUTET. Teopusi KIOHaJIbHO-CeNEeKTHBHOTO uMMyHHTeTra (I1.Dpnux,
®.M.bepner, C.Toneraa). BocnamuteinbHble OTBETHl OpraHu3moB. Poub

BpO)KI[éHHOFO HUMMYHHUTCTA B Pa3BUTHH CUCTCMHbBIX 3a00J1eBaHUI
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KpoBeHnocHast cucrema u e€ opranbl. Cepale, KpOBEHOCHbBIE COCY/Abl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ perymsus

54

Jpixanue yenoBeka. [{uddy3us razoB uepe3 MoBEpXHOCTh KIETKHU. JlpIxaTenpHas
cucteMa 4YeyioBeka. JlpIxartenbHas TOBEPXHOCThb. Perynsuus  abIxaHus.

JlprxaTeabHbIC 00BEMBI

5.5

[TumeBapuTtenbHas cucrtema uenoBeka. OTHeNbl MHUILEBAPUTENILHOTO TPAaKTa.
IInmeBapurenpHple  Kene3bl.  BHYTpUIIONIOCTHOE U BHYTPHUKIIETOYHOE

IMUIICBapCHUC

5.6

[ToxpoBbl M ux mnpousBogHble. Opranbl BbiaeneHus. Ilouku. Ctpoenue u
¢dyHkunoHupoBaHue HedpoHa. OunbTpanys, cekpeuus U o0paTHOE BCachIBaHUE

KaK MEXaHU3Mbl pab0oThl OpraHoB BblAeseHus. OOpa3oBaHUE MOYH Y YETIOBEKa

5.7

I[BI/I)KGHI/IG YyeJIoBeKa: MEIIeUHas cucreMa. CKEICTHBIC MBIIIObLI KU HX pa60Ta.

CTpOCHI/Ie X THUIIBI COCANMHCHUA KocTel

Teopust sBomtonnu. Pazsutue xu3Hu Ha 3emie

6.1

OpomtonmonHas  Teopuss Y. JlapBuna. IIpenmochiiku — BO3HUKHOBEHUS

napBuHM3Ma. JKn3Hb U HayuHas aesrenbHocTh Y. JlapBuHa.




JIBmokymue criibl 3Boionuy BUIoB 1o Y. JlapBuHy (BBICOKash MHTCHCHBHOCTH
pa3MHOXKEHHsT OpTraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, OOprba 3a
CyIIECTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTHdecKoi Teopun 3Bomroruu (CTD). HeltrpanbHas Teopust
sBoonu. CoBpeMeHHas HBOJIIOIMOHHAS Ouosiorus. 3Hau€HUE SBOJIOIMOHHOMN

Teopur B GOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tormynsamust kak s1eMeHTapHas enuHHna 3Boiitolud. COBpEMEHHBIE METO[bI
OLICHKM T'€HETHMYECKOTO pa3HoOOpa3usi U CTPYKTypbl mnomyisiuil. M3meHnenue
reHoQOHAa TOMYyJSIUH KaK 3JIEMEHTApHOE SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTu4eckoro paBHoBecus k. Xapau, B. BaitnOGepra.

OnemenTtapHbie  (akTOphl  (IBMKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBINA
nporiecc. KomOunatuBHas wu3MeH4YMBOCTBH. Jlpeiid reHOB — ciydaiiHble
HEHANpaBIICHHBIE W3MEHEHHsT 4YacTOT ajuleled B monmyisamusx. Odgext
OCHOBATEJIA. Murpanuu. N3onsanus MOITYJISLIAN: reorpaguueckas
(mpocTpaHCcTBEHHAas ), OroorHuYecKas (pernpoyKTUBHA).

EcrectBennblii or6op — HampaBisromuid  Qakrop sBomrormu.  Dopmbl
€CTECTBEHHOTO O0TOOpa: JBIDKYIIMH, CTaOUIU3UPYIOMIUH, Pa3pbIBAOLIUI
(nu3pynruBHbIi). [TonoBoit oTOOD.

[TpucnocoOnNeHHOCTh  OpPraHU3MOB ~ KaK  pe3ysbTaT  MHUKPOAIBOJIOLHH.
Bo3nukHOBeHHEe — mpucrnocoOsieHuid y  opraHu3moB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucrnocobnennii y opranuzmMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u  cTpykrypa. BuumooOpasoBaHue Kak pe3yJbTaT
MUKpO3BOJIOIMU. M3omsamus — witoueBod ¢aktop BHI000pazoBaHus. Ilytu u
CITOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIATpUYECKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJUIUIOUIM3AIIMS,
ruOpuanzanus). JIuTenbHOCTh SBOMIOIMOHHBIX IPOLECCOB.

MexaHu3Mbl (OPMHUPOBAHUST OMOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp 3BOMIONIMOHHON OMONOTHMU B Pa3pabOTKe HAYYHBIX METOJIOB COXpPaHEHHS
O6ropazHoobOpazusi. MUKpPOIBOIIOIUS W KOIBOJIONHMS TMApa3uTOB U HUX XO35EB.
Mexanu3mbl (HOpMUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60PHOBI

Cc Hel

6.3

Metoapl u3ydyeHus Makpol3Boironuu. IlazeoHTomorndeckue MeToAbl M3yUYEHUS
sBomtonu. Ilepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.
buoreorpaguyeckue meroab! usyueHus spomonun. CpaBHeHue (Gopsl U GpayHbl
MaTEepUKOB U OCTPOBOB. buoreorpapuueckue obdnacti 3emnu. Buap-suaemMuku u
PEITUKTHIL.

OMOpHOTIOTHUECKHE U  CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbl H3YUYCHHUS

OBOJIFOIINH. I'eHeTnyeckne MeXaHH3MBI OBOJIIOIIMM OHTOI'CHC3a W IIOABJICHUA




9BOJIIOIITMOHHBIX HOBIIECTB. I'omonoruunsie n AHAJIOTUYHBIC OpTraHBbI.
PYILI/IMCHTapHBIe OpraHbl n aTaBHU3MBI. MOHCKyJ’IﬂpHO-FCHCTI/ILICCKI/IG,
OMOXUMHYECKHE n MaTEMaTUYCCKUC METOAbI N3y4YCHUA OBOJIKOIINH.
I'oMoOIOTHYHEBIE TEHEL. COBpeMeHHBIG MCTOABI IMMOCTPOCHUA d)HHOFeHeTI/I‘-IeCKI/IX
JACPCBLCB.

XpOMOCOMHI)IG MyTalluy U 3BOJIIOIHUA TCHOMOB.

O6H_[I/Ie 3aKOHOMCPHOCTHU (HpaBI/IJIa) 9BOJJIIOIIMH. H606paTI/IMOCTB 9BOJJIIOIIMH.

AnanTtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUN

6.4

HayuHple rumotessl MNpPOUCXOXKIAEHUS JKM3HM Ha 3emie. AOHOreHes u
na"crnepMus. JloHayyHble IPECTAaBICHUS O 3aPOXKACHUU KU3HU (KpealMoHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKICHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMU
®. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxoxaeHue >KU3HM W
acTpOoOHOJIOTHS.

OcHOBHBIE 3Tallbl HEOpraHUYecKoM 3Boitonuu. [lmaHerapHas (reosorumdeckas)
IBOJIONMS. XHMMHYEcKas HBOJIOLMSA. AOHOT€HHBI CHUHTE3 OpraHMYECKHX
BemectBs u3 Heopranmyeckux. Ombir C. Mwmepa u I'. HOpu. OOGpazoBanue
noaumMepoB U3 MoHomepoB. KoanepsatHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OynboHa JIk. XonneitHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumser (T. Yek) u runoresa «mupa PHK» V. I'mnGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IIPOTOKIIETKH.

Hctopus 3emnn u meronsl €€ usydeHus. Vckomaemble OpraHMYECKUE OCTaTKH.
I'eoxpononoruss u e€ Meroapl. OTHOCUTENbHAs U a0CONIOTHAS T'€OXPOHOJIOTHSL.
I"'eoxpoHonornyueckas 1Kasa: 30Hbl, Ipbl, HEPUOJIbL, FTOXH.

HavanpHble sTanbl opraHndeckoi 3BostonMU. IlosBiieHnEe U 3BOMIOLUS NEPBBIX
KJIETOK. OBoyouus MeTabonu3Ma. BO3HHKHOBEHHE TMEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MEPBBIX Ha 3eMile COOOIIEeCTB.
Crpomaronutsl. IIpoKapuOTEI U 5yKapHOTBHI.

[Tponcxoxaenne 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHUE
BUpPYCOB. [IponcXoXae€HHME MHOTOKIETOYHBIX OPraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'pyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIOUMU BBICIIUX pacTeHHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixoa pacteHuidd Ha cymy. [losiBleHHe CHOPOBBIX pacTeHUH U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxokIeHue LBETKOBBIX
pacTeHuil.

OcHOBHbBIE 3Tallbl 3BOJIOLUM JKUBOTHOrO Mupa. OCHOBHBIE apoMoOp(}o3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — HOSIBICHHE COBPEMEHHBIX
tunoB. [lepBrie XoproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS TO3BOHOYHBIX.
[Tpoucxoxnenune ampubuil u pentuiauil. IIpoucxoxneHrne MICKONHUTAIOUINX U

ntull. [lpunnun xmodeBoro apomopdosza. OcBoeHHEe OECIO3BOHOYHBIMH U




IMO3BOHOYHBIMHU JKUBOTHBIMU CYIIH.

Pa3Buture xu3Hu Ha 3emiie 10 3paM U NEepUoJiaM: apXeu, IpOTEPO30id, MaNIe030M,
Me3030i, KalHOo30i. OOmas XapakTepucThKa KiIuMaTra W T'eOJIOTHYECKUX
nporeccoB. [losiBieHue 1 pacuBeT XapaKTepHBIX OPraHU3MOB. YTIe00pa3oBaHue:
€ro YCJIOBHUS U BIMSHUE Ha Ta30BbIN COCTaB aTMOC(]EpHI.

MaccoBsle BBIMHUPAHHUA — OKOJOIMYCCKHUC KPHU3UCHI ITPOILIOTO. HpI/IIII/IHI)I u
CJEACTBUSL MAaCCOBBIX BbIMUpaHUil. COBPEMEHHBIN 3KOJOTMYECKUU KPHU3UC, €TO0

0COOEHHOCTH

6.5

Paznensl u 3amaum  antponosnoruu. Metoael aHTponosoruud. CTaHOBIEHUE
MIPEACTABICHUI O MPOUCXO0XKICHUH yeroBeka. COBpEMEHHbIE HAyUHbIE TEOPHUHU.
CxXoacTBO ueoBeKa C KMBOTHBIMH. CHCTEMATHYECKOE IMOJIOKEHHE YEIOBEKa.
CBunerenbcTBa  CXOJICTBA  YEJIIOBEKA € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOIIOTHUECKHE, SMOPHUOJIOTUYECKHE, (hbU3MOTIOTO-OMOXUMUYECKHE,
noseseHuYeckue. OTan4Ms yeaoBeKa OT KUBOTHBIX. IIpsIMOX0kKaeHNE U KOMILIIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOMl CUTHAIBHOM
CUCTEMBI.

JBuxyume cunbl ((akTopbl) aHTPONOreHe3a: OHOJOTMYeCKHe, COLMaIbHbBIC.
CooTHolieHne OUOIOrMYECKUX U COIMAIbHBIX ()aKTOPOB B aHTPOIIOICHE3E.
OCHOBHBIE CTaIuM aHTPOIIOTre€HE3a. ABCTPAIIONUTEKHU — IBYHOTHE MIPEIKH JIFOJIEN.
UenoBek  ymenblii, T€pBbIE M3TOTOBJICHUSA oOpyaud Tpyaa. Yenosek
OpSAMOXOJSAIIMKA W TEpBBIA BBIXOJ Joned 3a mpexaensl Adpuku. Yenoek
reiienbOeprekuii — oOUIMil MpeoK HeaHJIepTaIbCKOTO 4eJoBeKa M ueJoBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUM Kak BHUJ JIOJICH XOJOJHOrO KIMMAaTa.
YenoBek pa3syMHBIM COBPEMEHHOI'O THIA, ACHUCOBCKUM YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npejenamMu AQpukH.

OBoNIIOLIMS  COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBIH OTOOp B HOIMYJSIUIX
yenoBeka. MyTannoHHbIi mpouecc u noaumopdusm. IlonmynsunoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3PQPEKT OCHOBATEINS» B MOMYJISIIHIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckne pacel. Ilomstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJloO-HETpOWAHAs  (PKBATOpUANIbHAS),  MOHIOJOHUIHAsS
(a3maTtcko-aMepuKaHcKas). Bpemss u myTu paccelieHus 4elloBeKa IO IUIaHETe.
EnunctBo  yenoBeweckux pac. HayuHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Tprcnoco0neHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSM OKpY)KaroIled Ccpeabl.
Bnusiane reorpaguueckoil cpensl w o apeiida TeHOB Ha MOPQOJOTHIO U

(bI/I3I/IOJ'IOl"I/IIO YCJIO0BCKa

DKOCHUCTEMEI U MMpUCYIHEC UM 3aKOHOMCPHOCTHU

7.1

Paznensl u 3agaun sxosnoruu. CBA3b 3KOJOTUH C JPYTUMH HAyKaMHU.




Metoapl akosnoruu. [loneBbie HaOMIOMEHUA. ODKCHEPUMEHTHI B IKOJOTHU:
MpUPOJIHbIE W JlabopaTopHble. MoAenupoBaHWe B OJKOJOTUU. MOHHTOPHUHT

OKPY’KAIOIIEH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Okonornyeckne (akTopsl M 3aKOHOMEpHOCTHM uX neiictBus. Kimaccuduxanms
HKOJIOTHUECKUX (hakTopoB: aOMOTHYECKHE, OHMOTHYECKHE, AHTPOIOI'CHHBIE.
OOmme 3aKOHOMEPHOCTH JAEWCTBHUA dKojorndyeckux QaxrtopoB. IlpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepanTtHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropsl. CBET Kak 3KOJOrHMyeckuii pakrop. JledcTBHE pa3HBIX
YYacTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TIpYIIIbI
pacTeHU M JKUBOTHBIX 10 OTHOIIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doronepuoausm.

Temnepatypa Kkak »dkojorudyeckuii ¢akrop. JlelictBue Temmeparypbl Ha
opranusmsl. [IoMKuIOTEpPMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbIE OPTraHU3MBbI.

BrnaxHocts Kak akojormdeckuit ¢axrtop. IIpucnocobnenuss pacteHMd K
noj/iepXaHuto BojHoro Oamanca. Kiaccudukaiust pacTeHH 1O OTHOLIEHUIO K
Bojie. [Ipucnoco6iieHust )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpensl oOuTaHMS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IIOYBEHHas,
rnyOuHHasg  NOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3MKO-XMMUYECKHE
0COOEHHOCTH cpefl OOMTaHus OpraHuM3MoB. llpucmocoOneHusi OpraHu3MoB K
’KM3HU B PAa3HBIX Cpeax.

buonoruueckue purmbl. BHennue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAUYHBIE
put™mbl. I[Iprcnoco0i1eHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBHH
KHU3HU.

Kuznennsie popmbl opranu3moB. [lonstue o xu3HeHHOU ¢opme. Ku3HeHHbIE
GbopMBl pacTeHM: IEpeBbsi, KYCTApHUKH, KYCTApHUYKHM, MHOTIOJIETHUE TpPaBbl,
onHOJeTHHE TpaBbl. JKu3HeHHBIE (YOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMoTHYECKHMX B3aUMOAECHCTBUM: KOHKYpPEHLUS,
XUITHUYECTBO, cuMOMO03 U ero ¢opmbl. [lapasutusm, Koomeparusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue
B3auMojieiicTBus  (Tonmueckue, (opuueckue, (pabpuyeckue). 3HaueHHE
OMOTHYECKMX B3aMMOJICHCTBUH Uil CYLIECTBOBAaHMS OpraHU3MOB B cpeje

oOuTtanus. [IpuHIUI KOHKYPEHTHOT'O UCKITIOYEHMUSI

7.3

DKOJOTHYECKHE XapaKTEepUCTUKH Tomyisinuu. [lomynanus kak Ouoiorudeckas
cucreMa. Poib HEOTHOPOAHOCTH Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH
Ouosoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPBI HOIMYJISIIHA.

OCHOBHBIE TTOKa3aTelIN nonyJjsingunu: YHUCJICHHOCTDb, INNIOTHOCTb, BO3pACTHAA U




[I0JIOBAasi CTPYKTypa, pOKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTH,
MUTpaLusl.

OKosnorudeckass CTpykTypa mnomyisanuu. OILleHKa YHCICHHOCTH IOIYJIALUH.
JluHaMuKa nomyisiiuyA U €€ peryJisanus. buoTMdeckui MOTeHIMaN MOITYJISLUN.
MonenvupoBanue AWHAMHUKM —nomyssinud. KpuBbele pocTa  YHCICHHOCTH
nomyysinuy. KpuBble BbDKMBaHMS. Perynsiusi 4YMCIEHHOCTH HOIMYJISILMMA: POJb
(GakTOpOB, 3aBHCALIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJOTHYECKUE
cTpareruu BUOB (r- U K-ctparerun).

[Tonstue 006 »sKojormueckoi HUmeE BuAa. MectooOuTanue. MHoroMmepHas
Mojenb 3Kkonorndeckor Humm Jx.M. XarunHcona. Pa3Mepbl 3KOJIOTHYECKOM
Huiy. [ToreHnnanbHas ¥ peaqn3oBaHHas HUILH.

Bun kak cucrema nonynsuui. Apeansl BUAOB. Buabl M MX KHU3HEHHBIC
CTpaTerud.  3aKOHOMEPHOCTH  TIOBEJIEHUS U  MHUIpaluil  KMBOTHBIX.

buonorundyeckue nHBa3uU YY>XXCPOAHLIX BUIOB

7.4

CoobmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3u MexIy
opraHm3mMamMu B OuoOIleHO3€. OJKOocHCTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnu). DyHKIHMOHANBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue menu U CETH.
AlGuotnyeckue 650ku dKocucTeM. [TouBBI M MBI B 3KOcHcTeMax. KpyroBopot
BEILIECTB U MTOTOK SHEPTUU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomMacca ¥ mpoayKUUs. DKOJIOTUUYECKHE
MUPAMUJIBI YUCell, OMOMAaCChl U DHEPTUU.

HampaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuyHbie U
BTOPUYHBIE CYKIIECCMM M WX MPUYMHBL. AHTPONOIE€HHbIE BO3ACUCTBUS Ha
cykueccuu. KinrmakcHoe coobuiectBo. buopasnoobpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpupogHble 3KOCUCTEMBL. AHTPONOIE€HHBIE HKOCUCTEMBI. ATPO3KOCUCTEMA.
Arpotienos. Paznuunst Mexay aHTpOIIOT€HHBIMU U TPUPOTHBIMHU YKOCUCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas diopa u
¢dayna. CuHaHTpONH3aIMs TOPOACKON GayHbl. buonorndeckoe m X03SMCTBEHHOE
3HaYEHHE arpodKOCHCTEM H ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POpPMHUpPOBAHUS
OCHOBHBIX B3aUMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc sHEprun U BEWIECTB MEXKAY CMEXHBIMU 3KOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, TOMYJISIUMA U DSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3JAEHCTBUI

7.5

buocpepa — oOmeruianerapHas o000J04ka 3eMild, TAE€ CYLIECTBYET WU
cymiecTBoBayia ku3Hb. YdeHue B.M. Bepnaackoro o Owocdepe. ObGmactu
ouocdeps u e€ coctas. Kuoe BemecTBo 6Mochepsl u ero HyHKIHH.

3aKOHOMEPHOCTH cymecTBoBaHMs Ouocdepsl. OcobeHHOCTH Ouochepsl Kak




rI00aNbHOW  dKocHuCTeMbl.  JlMHaAMu4eckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemectB U OHOreOXMMHUYECKHE IHKIBI (yriiepoja, as3ora).
PurmuaHOCTS siBNIeHUI B Onocdepe.

3oHanpHOCTE Ouocdeprl. [Torstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMEIIAHHbIE W IIUPOKOJIUCTBEHHBIC JieCa, CTEMH, CaBaHHBI,
IMMYCTbIHU, TPONHUYCCKUC JICCA, BBICOKOI'OPb. KJ'II/IMaT, paCTHTCJ’ILHLIfI n
JKUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS JKUBBIX CHUCTEM, OIICHKAa WX PECYpPCHOTO TOTCHIHAJIA U

ounocdepHbIX QyHKIHIA

7.6

DKoJoruuecKkre KpU3Kuchl U UX MpuuuHbl. Bo3neiicTBue uenoBeka Ha Guocdepy.
3arpsi3HeHUE BO3MYIIHON cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJIHOM CPEJIbI.
OxpaHa BOIHBIX pecypcoB. Paspymienue noussl. OxpaHa IIOYBEHHBIX PECYPCOB.
N3Menenue kimmara.

AHTpPOIIOT€HHOE BO3JIEHCTBUE HA PACTUTEIbHBIN U JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U KUBOTHOrO MHpa. OCHOBHBIE NMPUHLHUIIBI OXPAHBI IPHUPOIBIL.
Kpacueie kHuru. Ocobo oxpansemble npupogasie Tepputopun (OOIIT).
borannueckue cazipl ¥ 300JJ0TMYECKUE TAPKH.

OCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pA3BUTHUSA UEJIOBEYECTBA U IPHUPOJBI.
PamyionanibHO€  MPHUPOJOINONB30BAaHME U COXpaHEHHE  OMOJOTHYECKOTro

pazHooOpasus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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