


MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no yueOHomy nipeamety "buosorus” (manee - 6uonorus)
Ha ypOBHE CpenHero oOmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBaHUMN B
Poccuiickon ®enepanun», ®I'OC COO, Konueniuu mnpenomaBaHus
yueOHOro npeaMera «bruosorus» u OCHOBHBIX MOJIOXKEHUN (eaepanbHON
pabouei mporpaMMbl BOCIIUTAHUS.

VYyebuniii npenmer «buoniorus» yriayOaE€HHOTO YpPOBHSI M3yUCHHS
(10-11 xmaccel) SBIASETCS OJTHUM U3 KOMIIOHEHTOB MPEIMETHON 001acTH
«EctecTBeHHO-HayuHble mnpeaMeTsy. CormacHo mnonoxenusm OI'OC
COO mpodunpHbie yueOHBIE TMPEIMETHI, W3y4aeMble Ha YrioyOJIEHHOM
YpOBHE, SBIAIOTCS criocoOoM auddepeHnmanuu oO0y4deHUs Ha YpOBHE
cpeaHero  oOmero  oOpa3oBaHMST M MPU3BaHBl  00ECTICYUTH
IIPEEMCTBEHHOCTb MEX/1y OCHOBHBIM OOIIUM, CPETHUM OOILUM, CPETHUM
npodecCHoHATBHBIM U BBICIIUM 00pa3oBaHHeM. B To jxe Bpems KaXKIIblii
U3 OJTUX YYEeOHBIX TMPEAMETOB JODKEH OBITh OpPHUEHTHUPOBAaH HAa
MPUOPUTETHOE  pEIIeHHE O00pa30BaTENbHBIX, BOCIHUTATEIBHBIX U
Pa3BUBAIOIIMX 3a7a4, CBA3aHHBIX C MpoQopueHTaleld o0ydarmmxcs u
CTUMYJIMPOBAaHUEM HMHTEpeca K KOHKPETHON 00JacTH HAay4HOrO 3HAHMS,
CBSI3aHHOI'O C OWOJIOTHEH, MEIMIIMHOM, SKOJIOTHEH, IICUXOJIOTHEMH,
CHIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma 1o  yueOHoMy mpeamery  "buomorusa" — maér
NpeJICTaBICHUE O LEIM U 3ajJadyax M3y4yeHUs y4eOHOro mnpeamera
«buonorusi» Ha yriayOJEHHOM YpOBHE, ONpEIEIseT 0053aTeIbHOe
(MHBapHaHTHOE) MPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYPHUPOBAHHUE IO
pazmenaMm M TeMaM, paclpeiesieHHe IO KJaccaM, pPEKOMEHIYET
MOCNIEAOBATEIBHOCTh U3Y4YEHHs] ydyeOHOro Mmarepuana C  yd€ToM
MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH Y4e€OHOTO
MpoIiecca, BO3paCTHBIX OCOOEHHOCTEW oOyuaromuxcs. B mporpamme 1o
OMOJIOTMM pealu30BaH MPUHIUI MPEEMCTBEHHOCTH C HW3Y4YEHHEM
OMOJIOTMH Ha YPOBHE OCHOBHOI'O 0OOLIEro o0pa3oBaHus, Oyarogapst yemy
IIPOCMATPUBAETCSI  HAIIPABICHHOCTb HAa  MOCIEAYIOIIEE  Pa3BUTHE
OMOJOTHMYECKUX  3HAHWM, OpPUEHTHUPOBAHHBIX Ha  (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOT0 MHPOBO33PEHHSI, HKOJIOTHYECKOTO MBILIUICHHUS,
IPEJICTAaBICHUM O 3J0POBOM 00pa3e *KU3HU, HA BOCIUTAHUE OEPEHKHOro
OTHOLIEHUS K OKpYXarolled NpupoaHoud cpexe. B mporpamme mo
OMOJOrMM TakKe TIOKa3aHbl BO3MOXKHOCTH y4eOHOro IpeamMera
«buonorus» B peanmzanuu tpedboannii ®I'OC COO k miIaHupyeMbIM



JMYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM pe3ysbTaTaM OOYyUYCHHS
U B (QOPMHUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU

JeSITEHbHOCTH oOyyJaromxcs o OCBOCHHIO coJiepKaHus
OMOJIOrMYecKoro 00pa3oBaHUSI Ha  ypOBHE CpEIHEro  oOIero
o0pa3oBaHUsl.

YueOnpiii mpeameT «buonorus» Ha ypOBHE CpEOHETO OOIIero
oOpa3oBaHMsI 3aBepliacT OHWOJOTHYECKOe OOpa3oBaHHE B IIKOJIEC W
OPUEHTHUPOBAH HA PACHIMPEHHUE W YIIyOJeHUe 3HAHUU OOyYaroMIMXCS O
KUBOW TMPUPOJIE, OCHOBAX MOJEKYJSIPHOH M KIETOYHOW OHOJIOTHUH,
AMOPHOJIOTUA W OWOJIOTMM  Pa3BUTHS, T'CHETUKH,  CEJICKIIUH,
OMOTEXHOJIOTHH, IBOTIOIIMOHHOTO YUCHHUS U IKOJIOTHH.

N3yuenune yueOHoro mnpenmera «buonorus» Ha yriyOneHHOM
YpOBHE OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOIIMXCS K MOCIEIYIOIIEMY
MOJIYYEHHUIO OHOJIOTMYEeCKOro 0Opa3oBaHMsl B By3aX M OPTraHMU3AIUSAX
cpeaHero mpodeccuoHaabHOro 00pazoBaHus. OCHOBY €ro COAEp:KaHUs
COCTaBIIIET CHUCTEMa OMWOJIOTMYECKUX 3HAHWM, TOJYYEHHBIX [MpHU
U3Yy4eHUU  OOYyYalOUIUMHUCA  COOTBETCTBYIOUIUX  CHUCTEMATHYECKUX
pasziesioB OMOJIOTUM HA YPOBHE OCHOBHOTO 001Iero odpa3oBanus, B 10—
11 xnaccax 3TH 3HAHUS MOJMY4YArOT pa3BUTHE. Tak, pacIIMpeHbl U
yIIIyOJIeHbl OMOJOTUYECKUE 3HAHUS O PACTEHUSAX, JKHBOTHBIX, TIpHOaX,
OaKTepusX, OpPraHU3ME 4YeJOBEKa, OOIMMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJTHUTENBHO BKJIIOYEHBI OHOJOTUYECKUE CBEJCHUS MPUKIATHOTO U
IIOUCKOBOI'0 XapakTepa, KOTOPhIE MOKHO HCIIOJIb30BAaTh KaK OPUEHTHUPBI
JUTSI TIOCJIETYIOIETO BhIOOpa mpodeccuu. Bo3MokHa Takke WHTETparus
OMOJIOTUYECKUX 3HAHUHN C COOTBETCTBYIONTUMHU 3HAHUSMU, TTOTYYECHHBIMHU
oOyJaronmuMucss TpU H3y4YeHUH (PU3UKH, XUMUHU, Teorpaduu
MaTEeMaTUKHU.

CtpykTypa mporpamMmbl 1o ydeOHOMY mnpenmery "buomorns"
OTpPaXae€T CUCTEMHO-YPOBHEBBIM W  3BOJIIOLIMOHHBIA  IMOJIXOABI K
u3ydeHuto Ouonoruu. CorjacHo UM, HU3Y4YalOTCI CBOMCTBa W
3aKOHOMEPHOCTH, XapaKTEpPHbIEC ISl KUBBIX CUCTEM pa3HOTO YpPOBHS
OpraHM3allH, HBOJIOLMN OPTraHUYECKOr0 MHpa Ha 3emile, COXPaHEHUS
Ounoyornyeckoro pazHooOpasus miaHeTel. Tak, B 10 kimacce m3ydarorcs
OCHOBBI MOJICKYJSIPHOM W KJIETOYHOW OWOJOTHH, SMOPHUOJIOTHH H
OMONIOTUM  PAa3BUTHUS, TEHETHUKA U CEJIEKIIMH, OWOTEXHOJOTHUU U
CUHTETUYECKON OMOJIOTHH, aKTyaIH3UPYIOTCS 3HAHUS OOYYAIOMIMXCS IO
0oTaHUKe, 300JI0TMH, aHAaTOMHH, (pusnonoruu uvenmoBeka. B 11 kmacce



M3YYalOTCSl SBOJIIOIIMOHHOE YyYEHHE, OCHOBBI JKOJIOTUHM M YYEHHE O
ouocdepe.

VYueOHplii npenMer «buosorus» mnpuszBaH 00€CTIEUUTh OCBOCHHE
oOyJaromuMucs: OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJEH, IPUHLIUIIOB U
IPAaBWJI, JIEXKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, 3HAHUA O CTPOCHHH, MHOTOOOpa3sWu M OCOOEHHOCTSIX
KJIETKHA, OpraHuW3Ma, MOMyJSIUH, OHOLIEHO3a, OJKOCHUCTEMBI, O
BBI/IAIOIIMXCSl HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX HCCIIEOBaHUIX B
OMOJOrMM, NPUKIATHBIX AacleKTax Ouonoruyeckux 3HaHuil. s
pa3BUTHUSA U MOAJAEPKAHUSA MHTEpeca OO0ydaromuXcs K OMOJIOTHU HapsIIy
CO 3HAYUTETHHBIM O0BEMOM TEOPETHMUYECKOTO MaTepHalia B COACP)KaHUU
IporpaMMbl 1O OHOJIOTUH NPETYCMOTPEHO 3HAKOMCTBO C MCTOpHUEH
CTAaHOBJICHUS] U Pa3BUTHSA TOM WM MHOW oOsiacTh OMOJIOTHH, BKIJIAJIOM
OTEYECTBEHHBIX M 3apyOEKHBIX YYEHBIX B pEUICHHE Ba)KHEHUIINX
OMOJIOTHYECKHUX M SKOJOTHIECKHUX TTPOOIIeM.

Lenp u3yuenus: yueOHoro npeamera «buonorus» Ha yriyonéHHOM
YpOBHE — OBJaJeHUE OOYYalOIMMUCA 3HAHUSAMH O CTPYKTYpHO-
(YHKIMOHAIBHOW OpraHM3alMi KUBBIX CHCTEM pa3HOr0 paHra u
NpUOOpEeTEeHNE YMEHMUH HCIIONb30BaTh 3THU 3HAHUS B (HOPMHPOBAHHUU
MHTEpeca K ompeaenéHHoi o0macTu MpodeccuoHaIbHON eATeIbHOCTH,
CBA3aHHOM ¢ OMOJOTHEW, WM K BBIOOPY Y4Y€OHOro 3aBeICHUS IS
POJODKEHUS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTkeHue Lenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yray0aEHHOM YPOBHE 00€CTIEUNBACTCS PEHICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYJaIONTUMHUCS CHUCTEMBbI OMOJIOTMYECKHX 3HAHWUMA: 00
OCHOBHBIX OHMOJIOTHYECKHX TEOPUSAX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M NpaBWJIAX, COCTaBISIIOIIUX  COBPEMEHHYIO
€CTECTBCHHO-HAYYHYI0O KapTHHY MHpa; O CTPOCHHUH, MHOTOOOpasuu u
OCOOCHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJI€TKa, OpraHu3M, IMOMYJISIHs,
BUJ, OwuoreoueHo3, Ouochepa); O BBJAOIIUXCI OTKPBITHIX U
COBPEMEHHBIX MCCIIEOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHE OOy4aroluXxcsi € METOJAMU I[IO3HAHUS HKUBOU
OPHUPOMBL:  HCCIENOBATENIbCKUMH  METOJaMH  OMOJIOTHYECKHX  HayK
(MONIEKYJISIpHOW ¥ KJIETOYHOW OWOJOTHH, SMOPHOJOTHH M OHOJIOTHH
pa3BUTHUS, T'C€HETUKU U CEJEKUUU, OMOTEXHOJOTMM M CHUHTETHYECKOH
OMOJIOTMH, TAaJCOHTOJIOTUH, HKOJIOTMH); METOJaMU CaMOCTOSATEIbHOIO
IPOBECHUS OMOJIOTUYECKUX MCCIEAOBAHUN B J1a00OpaToOpun U B MPUPOE
(HabnroneHue, u3MepeHre, SKCIEPUMEHT, MOJCITUPOBAHUE);



OBJIaJICHUE OOYJAFOIIMMUCS YMEHUSIMH: CAMOCTOSITEIIBHO HAXOAUTh,
aHANMM3WPOBaTh H  HCIIOJNB30BaTh  OWOJOTHYECKYI0 HWH(OpMaIio;
MOJIb30BaThCA  OMOJIOTMYECKON  TEPMHUHOJOTHEM W CHMBOJIMKOM;
yCTaHaBJIMBaTh CBSA3b MEXKAY pPa3BUTHEM OHOJOTMM W COLHMAIBHO-
DKOHOMHUYECKHUMHU H 3KOJIOTHUYCCKMMHU TMpoOjeMaMy YeJIOBEYeCTBa,;
OLICHMBATL MOCJIEACTBUSA CBOEH [EATEILHOCTH II0 OTHOIIEHHIO K
OKpY KaIoIel MPUPOTHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3J0POBBIO
OKPY’KaIOIIUX JI0JIeH; 000CHOBBIBATh U COOIIOIaTh MEPHI MPO(PHITAKTUKH
MH(PEKIIMOHHBIX 3a00JICBaHUM, TMpaBWia TOBEICHHS B TPHUPOJE U
oOecrreueHnss 0€30IacCHOCTH COOCTBEHHOM JKHU3HEAEITEIILHOCTA B
YpE3BBIYAMHBIX CHUTYAIlUAX TPUPOJHOTO W TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAyUYHBIC OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Yy OOYYAIOIIUXCS MHTCIUICKTyaIbHBIX W TBOPUYECKUX
CITIOCOOHOCTEH B IpoIlecCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMHU U
COBPEMCHHBIMH  HCCIICIOBAHUSMH B OHOJIOTHH, pPEIIaeMBIMH  €I0

mpoOJemMamu, METOI0JIOTHEN OHMOJIOrNYECKOTO HCCIIeI0BaHNs,
IIPOBCICHHSI AKCIIEPUMEHTAJIbHBIX HCCJIEIOBAHN, penicHus
OMOJIOTHYECKHUX 3aJlady, MOJCIMPOBAHUS OHOJIOTHYECKUX OOBCKTOB M
IIPOIIECCOB;

BOCITUTAHNWE Y OOYyYaromuXcsl IIEHHOCTHOTO OTHOIICHHUS K JKHBOU
MpUPOZE B IEIOM HM K OTACHbHBIM €€ OOBEeKTaM U SBIICHUSM;
(dbopMHUpOBaHHUE HSKOJOTMYECKOW, TE€HETUYECKON TpPaMOTHOCTH, OOIIei
KyJbTYpbI TOBEJICHUS B TPHUPOJC; MHTETPAIlMU €CTECTBEHHO-HAYUYHBIX
3HAHUM;

MpruoOpeTeHNE 00YUYAIOIMUMHUCS KOMIIETCHTHOCTH B PalliOHATHHOM
MPUPOJIONIOIB30BAHUM  (COONIOCHUE TIPABUJI TIOBEJACHHUS B MPHUPOJIE,
OXpaHbl BHUJOB, HIKOCUCTEM, OuOChephl), COXpPaHEHUH COOCTBEHHOIO
3M0POBbSI U 3JI0POBbS OKpYXKaOIMMUX JroJeid (coOmoaeHuss Mep
npoUIaKTUKA 3a00sIeBaHUM, oOecrieueHue 0e30MmacHOCTH
KUBHENIEATETLHOCTH B  YPE3BBIYAMHBIX CHUTYalUsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUSI OMOJIOTHYECKUX
3HAaHWN U YMEHUH B IIOBCEIHEBHOW KU3HU;

CO37aHUE YCJOBHH i1 OCO3HAHHOTO BBIOOpAa OOyYAOITUMUCS
WHIUBUTyaIbHOW 00pa3oBaTebHON TPAeKTOPHH, CIOCOOCTBYIOIICH
MOCHEAYIOIIEMY npodeccuoHanTbHOMY CaMOOIIPEICIICHHUIO, B
COOTBETCTBUM C WHAMBUIYAJbHBIMU HMHTEpECAaMU U TMOTPEOHOCTAMHU
pervoHa.



OOmiee 4uCIO YacoB, OTBEIEHHBIX Ha H3ydyeHUE OHOJOTUU Ha
yIIyOJIGHHOM ypOBHE CpeaHEro o0mero oOpa3oBaHus, coctaBisieT 204
yaca: B 10 kiacce — 102 yvaca (3 yaca B Hezpento), B 11 kimacce — 102 vaca
(3 yaca B HezelnO).

Ot6op opram3anuoOHHBIX (OPM, METOJAOB W CPEICTB OOYUYCHUS
OMOJIOTHH OCYIIECTBISIETCSI C Y4€TOM CHeuu(UKH €ro COoJIep)KaHus U
HANPaBIEHHOCTH Ha TMPOJOJDKEHHE OMOJIOTHYECKOro O00pa3oBaHUS B
OpraHu3alusIX CpeHero NpohecCUuOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

OO0s3aTenbHBIM ~ yCIIOBUEM Npu  oOydyeHHH OHOJOTHU  Ha
yrayOn€HHOM  ypOBHE  SIBISIETCSl  IpOBeJAcHHE  J1a0O0paTOpHBIX |
npakTHaeckux pabor. Taxke ydactue OOy4arOUIMXCs B BBITOJHEHHUH
MPOEKTHBIX U Yy4eOHO-HCCIEIOBATEIbCKUX Pa0OT, TeMaTHKa KOTOPBIX
OTpeNeNsieTCss y4YUTeNleM Ha OCHOBE HWMEIOIIMXCA MaTepUuaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COILEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue NPOTpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B
MIPOBEPKY rocyapcTBeHHOM uroropoi arrectauuu (I'MA).

Tema 1. buosorusi Kak HayKa

CoBpeMeHHas Ouoiiorusi — KOMILIeKCHasi Hayka. Kparkast ucropus
pa3BuTUsl Ouosiorud. buonornueckue HaykKd U H3y4dyaeMble HMH
npobiembl. DyHAaAMEHTANBHBIC, MPUKIATHBIE W TIOMCKOBBIC HAyYHBIC
HCCIICIOBaHMS B OMOJIOTHH.

3HaueHue OUOJIOTUH B (POPMUPOBAHUU COBPEMEHHOUM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBsizaHHbIE C OHUOJNOTHEH.
3HaueHue OWONIOTMM B TMPAKTHYECKOM JIEATEIHHOCTH YEJIOBEKa:
MEJIUIIMHE, CEJILCKOM XO3SIMCTBE, TPOMBIIICHHOCTH, OXPAaHE MPUPOIBI.

JlemoHcTpauumn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseit, I'. Mennens, B. U. Bepuanckuii, 1. I1. I1asnos, U.
N. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, J[>x. YOTCOH,
@. Kpuk, /. K. benses.

Tabmuipl 1 cxembl: «CBsi3b OMOJIOTMM C JPYTUMH HayKammuy,
«CucreMa OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cUCTEMbI U MX U3Y4YeHHUE

XKuBble cucTeMbl Kak mOpeaMer u3ydyeHus Ouosiornu. CBoiicTBa
KUBBIX CHUCTEM: E€IMHCTBO XHMMHUYECKOTO COCTaBa, AUCKPETHOCTh U
LEIIOCTHOCTD, CIIOXKHOCTh U YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb,
caMOOpraHu3aLus, CaMOBOCIIPOU3BE/ICHHUE, pa3apaKuMOCTh,
M3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuy )KMUBBIX CUCTEM: MOJEKYJIAPHBIN, KIECTOUHBIMH,
TKAHEBbI, OpPraHW3MEHHBIN, MOIMYISUHUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreonenotuueckuit), Omochepubiii. Ilporecchl, MPOUCXOAAIINE B
XKUBBIX cucTteMax. OCHOBHBIC TpH3HAKW JXHMBOTo. JKW3HB Kak ¢dopma
CyIIECTBOBaHMS Marepud. Hayku, wu3ydaromiue >XUBbIE CHCTEMbI Ha
Pa3HBIX YPOBHSX OpraHU3alUU.

N3yuenune xuBbIX cucteM. MeToasl OHOJIOrMYECKOM HAYKH.
HaGnronenue, uamepenue, 3KCIEPUMEHT, CUCTEMATH3allMs, METaaHAIH3.
[TonsiTie 0 3aBUCMMOW M He3aBUCHMOW mnepeMmeHHou. [LimanupoBanue
skcniepumenTta. [loctaHoBka u mpoBepka rumnote3. HyneBas rumoresa.



[Tonsitne BBIOOPKM W €€ JOCTOBEPHOCTH. Pa3zdpoc B OHMONIOTHYECKUX
naHHbIX. OLEHKAa JOCTOBEPHOCTH MOJYYECHHBIX PE3yabTaToB. [IpmumHbI
HCKaXEHUS pPe3yJIbTaTOB »JKcrepumeHTta. [loHsATHE CTAaTUCTHUYECKOrO
TecTa.

JlemoHcTpauumn

Tabmuet u cxembl:  «OCHOBHbIE  TPU3HAKU  SKU3HU,
«bunonornueckue cucreMe», «CBOMCTBA >KMBOM MaTepum», «YPOBHU
OpraHU3alUU )KUBOM MPUPOAbD», « CTpOEHUE JKUBOTHOU KIETKN», « TkKaH!
KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOT0  OPraHu3May,
«buoreonieno3», «buocdepa», «MeToabI U3YICHHS KUBOUM IPUPOIBD).

O6opynoBanme: mgabopaTopHOe O00OPYIOBaHWE IJIsi TPOBEIACHUS
HaOII0CHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnosb30BaHUE PA3TUYHBIX METOJIOB MPH
W3YYEHUHU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Kinerka — cTpykTypHO-QyHKIIMOHAJIbHAS €IUHUIIA KUBOTO. McTopus
oTkpbiTus KieTku. Pabotsl P. 'yka, A. JleBenryka. Knetounas teopus (T.
[Bann, M. Hneitaen, P. Bupxor). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM
KJIETOYHOU TEOPHUH.

MeTtoabl MOJIEKYJAPHOM W KJIETOYHOM OWMOJOTHM: MUKPOCKOIMS,
xpomartorpadus, aneKTpodopes, METOL MEUYEHBIX aTOMOB,
muddepennranbHoe 1EHTpU(PYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK.
Uszyuenue ¢uxcuposanuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSI.
Konghoxanvnas muxpockonus. Bumanvnoe (npudixcusnennoe) usyuenue
KJIemox.

JdemoncTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P.
Bupxos, K. M. bap.

Tabmuubr m  cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIN
MHKpPOCKON», «ICTOpUs pa3BUTUSA METOL0B MUKPOCKOIITU.

ObopynoBanue: CBETOBOMU MHKPOCKOII, MHUKpONpenapaTsl
PACTUTENBHBIX, )KUBOTHBIX U OaKTepUATIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHne METOIOB KICTOUYHON OMOIOTHH
(xpomarorpadusi, anexTpodopes, nuddepeHnuanbHoe
uentpudyrupoanue, [1LP)».

Tema 4. XumMnuyeckasi OpraHu3anusa KJIeTKU

XUMHUYECKUN COCTaB KJICTKH. Makpo-, MUKpPO- 51
YIBTPAMUKPOIJIEMEHTHI. Boga n €€ poib Kak pacTBOPUTENS, PEArcHTa,



y4acTUe B CTPYKTYPUPOBAHHMM KIIETKHU, TEIUIOPEryJAluu. MuHepaibHbIC
BEIIECTBA KIETKH, UX OMOJOrudecKast pojib. Poiib KaTHOHOB U aHHMOHOB B
KIIETKE.

Opranuyeckue BelIeCTBA KIETKA. DBHOJIOTrMYECKHE MOJIUMEPHI.
benku. AMHHOKUCIOTHBI cocTtaB OenkoB. CTpyKTyphl O€IKOBOM
MoJsiekyibl. [lepBuyHas cTpykTypa Oenka, menTuiHasi CBsA3b. BTropuyHasi,
TpeTUYHasl, YeTBEepTUUYHasi CTPYKTYyphl. JleHatypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue hpyHkimnu 0eakoB. [Ipuonai.

YrneBoasl. MoHocaxapuabl, AHCaXapulibl, OJUTOCAXAPUIIBI H
noymcaxapuapl. OO TUTaH CTPOSHUS U (PU3UKO-XUMUIECKAE CBOMCTBA
yriieBoi0B. buonornyeckue GyHKIIMU yTiI€BOIOB.

Jlunmuasl. ['uppodunbHO-ruapododHbIe cBoMcTBA. Kiaccudukanus
munugoB.  Tpurmunepunsl,  dochonunuabl, BOCKH,  CTEPOUJIBI.
buonornueckue Qynkiuu nunumoB. OOmKe cBOWCTBa OMOTOTHYECKUX
MeMOpaH —  TEeKyd4ecTb, CIHOCOOHOCTh K  CaMO3aMbBIKaHUIO,
MTOTYTIPOHULIAEMOCT.

Hyxkneunnoseie kucnorsl. JJHK u PHK. Ctpoenune HyKIEHMHOBBIX
kucnotr. Hyxkneotuasl. IlpuHuun komruiemeHnTapHoctd. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas criupanb. MecToHaxoxaeHHEe U
ouonornueckne Gpyukruu JJTHK. Buner PHK. @yaknun PHK B kitetke.

Crpoenne mosekyibl AT®. Makposprudeckue CBA3UM B MOJIEKYJIE
ATO®. buonornueckue pynkiun AT®. BoccTaHOBIIEHHBIE IEPEHOCUYHKH,
ux GyHKUUA B KJIeTKe. /JIpyeue Hyxkneoszuompugocghamer (HTD).
CexBenupoBanue JHK. Memoowr cenomuxu, mpanckpunmomuxu,
npOMeoMUKU.

CtpykTypHast Ouonorusi: OUOXMMHYECKHE U OHOPU3NYECKHE
UCCJIEIOBAHMS COCTaBa U TMPOCTPAHCTBEHHOW CTPYKTYpPhl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u QyHKyuii OUOMONEKY U UX KOMNIEKCO8.
Komnvromepuoii ouzaiin u opeanuyeckuii cummes OUOMONEKYN U UX
HeNnpupoOHbIX AHATIO208.

JdemoncTpanuu

[Toptpetst: JI. IMomuur, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P.
O®panknuH, @. Counrep, C. I[Ipy3unep.

Junarpammel: «PacripeniesieHne XUMUYECKUX 3JIEMEHTOB B HEKHBOU
npupone», «PacrpeneneHne XUuMHUUECKUX 3JIEMEHTOB B dKUBOUW MPUPOIEY.

Tabmuubr u cxembl: «llepuomnueckas TabauIAa XUMHUYECKUX
aneMeHToB», «CTpoeHue MOJNEKyIbl BOIb», «BemecTtBa B cocraBe
opranu3moBy», «CTpoeHne MoJekynbl Oenkay, «CTpyKTypbl OenKoBOH



MOJIEKYJb», «CTpoeHue MOJEKyJ YTieBoJoB», «CTpoeHHe MOJEKY
JTUHAI0BY, «HyknenHoBble KUCHOTBD, « CTpoeHue MoneKyinsl ATD».

O6opynoBanue: XUMHUYECKas OCcyAa U 000pyI0BaHHE.

Jlabopatopuasi padora «OOHapykeHHE OCJIKOB C TMOMOIIBIO
KA4EeCTBEHHBIX PEAKLIAID.

JlabopaTopnass padora «lccinegoBaHne HYKIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tumel  KJIETOK:  JyKapuOTHYECKass W MPOKaAPHUOTHYECKAs.
CtpykTypHO-GYHKIIHOHATBHBIE 00pa30BaHUS KIICTKH.

CtpoeHne mpokapuoTHIecKoi kiueTkn. Kierounas ctenka 6akTepwid
n apxeil. OCOOEHHOCTH CTPOCHHS TeTepoTpodHONM U aBTOTPOGHOMU
MPOKAPUOTUYECKUX KIIETOK. MECTO U PoJib MPOKapHUOT B OMOIIEHO3aX.

Ctpoenne u (QYHKIIMOHMPOBAHHUE JYKAPUOTHUUYECKOM  KIIETKH.
[Tna3zmaTuueckas MeMmOpaHa (rutazmanemMma). Crpykrypa
MJ1a3MaTUYECKOU MeMOpaHHbI. Tpancmopt BEIIIECTB yepes
MJIa3MaTUYeCKyt0 MeMmOpaHy: mnaccuBHbIM (auddysus, obierdyéHHas
muddy3ust), akTUBHBIN (MIEPBUYHBINA U BTOPUYHBIA aKTUBHBIN TPAHCTIOPT).
[Tonmynponuiiaemocth MemOpaHbl. Pabora HaTpuii-kaaueBOro Hacoca.
DHIIOIUTO3: MHHOIUTO3, (aromuro3. Dk3omuto3. KieTouHas creHka.
CtpykTypa u GYHKIMH KIETOYHOW CTCHKH PaCTCHUA, TPUOOB.

[urorutazma. Ilurto3oisb. Ilutockener. JIBukEHWE UHUTOIIA3MBI.
Opranouasl  wietku.  OpHoMeMOpaHHBIE  OPraHOUIBI  KJIETKU:
suporutazmMatudeckas cetb (OIIC), anmapar ['ofbIKu, JTU30COMBI, HX
cTpoeHue W (QyHKIMH. B3auMOCBSI3b OAHOMEMOpaHHBIX OPraHOUIOB
kieTku. CTpoeHue TpaHyJsIpHOTO PETUKYyIyma. Mexanusm HanpaeieHus
benxoe 6 OIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['magkuii (arpaHyJsSpHBIN) YHAOIIA3MATHYECKHA PETHKYITYM.
CekperopHast ¢yHkius anmapata [omapmku. Moougukayus 6Oenkos 6
annapame Tonvoorcu. Copmuposka 6enkos 6 annapame 1 01v0xcu.
Tpancnopr BemecTB B KIETKE. Bakyoid pacTUTENbHBIX KIETOK.
Knerounsrtii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOW/IbI KJIETKU: MHUTOXOHIPHUH, IJIACTHIBI.
llpoucxoocoenue mumoxonoputi u naacmud. Cumbuocenes (K.C.
Mepeoickosckuil, JI. Mapeynuc). Ctpoenre u (GyHKIMH MUTOXOHIPHUN U
mnactul.  llepBuyHble,  BTOPUYHBIE W CJIOXHBIE  IUIACTUIBI
(OTOCUHTE3UPYIOIIUX  DYKApHOT.  XJOPOIUIACTBI,  XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIINX PACTEHUU.



HememOpanusie opranouasl kjiaeTku CTpoeHne W (QYHKIHH
HEMEMOpaHHBIX OPraHOUAOB KIETKU. Pubocombl. [lpomesxcymounvie
Qunamenmol. MukpopuiIaMeHTbl. AKmMuUHOBble  MUKPODUIAMEHMBL.
MpblieyHble KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbIULEUHBIX KIEeMOK.
Mukpotpy6ouku. Knerounsiii neHtp. CTpoeHue U ABUKEHUE KI'YTUKOB
U pecHHYeK. MukpoTpyOouku nuromiasmel. LlenTpuons. benku,
accoyuupoeanHvle ¢  MUKpouiamenmamu U - MUKpOmpyOOouKamu.
MomopHnuie 6enku.

SAnpo. ObGonouka sApa, XpOMaTUH, KapuOIUIa3Ma, SAPBIILIKH, UX
cTpoeHue U QyHKIUU. S aepHbIil 6enkoBbIil MaTpukc. [IpocTpancTBeHHOE
pacmoyioKeHUe XpoOMOCOM B HHTepdazHOM sape. Iyxpomamun u
eemepoxpomamun. belnku XpoMaTWHa — TUCTOHBI. JJuHamuxa s0epHOl
obonouku 6 mumose. AoepHulil mparcnopm.

Kiterounsle BritOueHHs. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
AYKapuoT (PaCTUTEITHHOM, JKUBOTHOM, TPUOHOM).

JlemoHcTpauumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmumbsr u cxembl: «CTpoeHHE SYKapUOTHYECKOW KIIETKU,
«CTpoeHHEe >KMBOTHOW KIETKW», «CTpOEHHE PpACTUTEIBHON KIETKN»,
«Ctpoenne MUTOXOHAPUN», «Snpo», «CTpoeHne NpOKapHOTHYECKON
KIIETKI.

ObopynoBanue: CBETOBOM  MUKPOCKOII, MHUKpONpenapaTsl
PACTUTENbHBIX, >KUBOTHBIX KJIETOK, MHUKpPOIpenaparbl OaKkTepUaTbHBIX
KJIETOK.

JlaGopaTopnas padora «/3ydeHue CTpOeHUs KJIETOK Pa3IUYHBIX
OpPraHU3MOB.

IIpakTnueckas padora  «/I3yueHue CBOWCTB  KJIETOYHOM
MEMOpaHbI».

JlaGopaTtopnass  padora  «McciaegoBanue = masmonuza M
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX».

IIpakTnyeckas padora «l3yueHune IBWKEHHsS LUTOILIA3MbI B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelIecTB M NpPeBpallleHUe JHEPIUH B KJIETKe

AccuMWIALMS Y JUCCUMWIALMS — JBE CTOPOHBI METa0O0JIHM3Ma.
Tunbr oOMeHa BemecTB: aBTOTPOMHBIA U TeTepoTpOdHBIH. YdacTue
KHCIIOpOJJa B OOMEHHBIX IIpolleccax. DHEPreTHYecKoe oOecreyeHue
kieTku: npeppaiieHue AT® B oOMeHHbIX Mporieccax. PepMeHTaTUBHBIMI
XapakTep peakluii KIeTOYHOTo MeTabonn3ma. DepMEHTHI, UX CTPOCHHE,



cBoiicTBa U MexaHu3M feiicteus. Kodhepmentsl. Otianuus hepMeHTOB OT
HEOPTraHMYECKUX  KaTaiau3aTopoB. benku-akTuBaTopsl ©  OeNKu-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIUA OT
pazNUYHBIX (AKTOPOB.

[lepBU4HBINM CUHTE3 OPTAHUYECKHUX BELIECTB B KIETKE. DOTOCUHTES.
AHoKcuceHnvlli U OKCueeHHblll — pomocunme3 Yy Oaxkmepuil.
Ceemocobuparowjue nuemenmsl U NUSMEHMbl PEaKyuoHHO20 YeHmpd.
Ponw xmoporutactoB B mporecce ¢doTocunte3a. CBeToBas U TEMHOBas
dazpl.  Pomoowvixanue, Cs3, Cp u CAM-muner pomocunmesa.
[IpomyktuBHOCTh (poTOCHMHTE3a. BrusHue pasznudHblx (aKTOPOB Ha
CKOpOCTh (poTOoCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpuULIUpyIOIIKe  OaKkTepuu, HKelle300aKTepuu, CcepodaKkTepuw,
BOJIOPOJHbIEC OaKTEpUU. 3HAUYCHUE XEMOCHUHTE3A.

AHaspobHbIe oprann3mMbl. Buasr Opoxenus. [IpoxyKTer OpoxeHus U
X HCIOJb30BAaHUE YETOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJOTUH U BO30YAUTEIH OOJIE3HEH.

AdpoOHBIE  OpraHu3Mbl.  JTallbl  YHEPreTHYECKOro  OoOMeHa.
[ToaroroButenbHbIN 3Tan. ['UMKOIN3 — OSCKHCIOPOJAHOE pacHIeIICHUE
TJIFOKO3BI.

buonornueckoe okuciaeHWe, WIA KJIETOYHOE JbIxaHue. Poib
MUTOXOHJPHUM B Mpoleccax Ouosiorudyeckoro okucienus. Luxnmdeckue
peakuuu. OxucnurenbHoe (ochopuiupoBanue. IHepeus MemMOpanHo20
epaouenma npomonos. Cumnmes ATD: paboma npomounnoiu ATD-
cunmaswvl. llpenmyiiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB IMeEpen
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPTreTUIECKOTO OOMEHA.

JdemoncTpanuu

[Toptpetst: dx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii,
B. A. Onrensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabmuubr 1 cxeMbl: «POTOCUHTE3», «IHEPreTHUECKUN OOMEHY,
«buocuntes 6enka», «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OO0OpyIOBaHHE IS
MIPUTOTOBJICHUS TIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopaTtopnas padora «/3ydyeHue KaTaIUTUUYECKON AKTUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMuIa3bl UK KaTaiasbl)y.

JlabopaTtopHasi pabora «3yuenue dbepMeHTaTUBHOTO
pacuierieHuss TEepOKCHAa BOJOpPOAA B PACTUTENBHBIX W S>KHUBOTHBIX
KIJIETKaX).



JladopaTopuasi padora «CpaBHeHHE MpoIleccOB (DOTOCHMHTE3a H
XEMOCHHTE3a».

Jladopatopuasi pa6ora «CpaBHEHHE TMPOIECCOB OpOXKEHUS W
JBIXAHUS.

Tema 7. HacaeacrBeHHass uHdopMauusi ¥ peaju3anus e€¢ B
KJIETKe

Peakuun matpuyHoro cunrtesa. [IpUHIIMIT KOMIUIEMEHTApPHOCTH B
peakuusaxXx  MaTpUYHOrO  CHHTe3a. Peanmu3anus  HAcIEICTBEHHOM
uHdopmaruu. ['eHeTnueckuit kon, ero cBoicTBa. TpaHckpumus —
MAaTpUYHBIN CUHTE3 PHK. [IpyrHIMTIBL TPAHCKPUIILIUU:
KOMIUIEMEHTaPHOCT, aHTUIAPAJUICIIBHOCT, ACHUMMETPUYHOCTb.
Cospesanue  mampuunvlx PHK 6  aykapuomuueckou  Kiemke.
Hexooupyrowue PHK.

Tpancnsuus u  e€ oaranbl. Ydactue TpaHcnoptHeix PHK B
OuocunTe3e Oenka. YcioBus OumocuHTeza Oenka. KommpoBanue
aMUHOKHCIOT. Posb prbocomM B GnocuHTe3e Oernka.

Cogpemennvie npeocmasnenuss o cmpoeHuu 2enog. OpraHu3aius
r€HOMa y MPOKapHOT M 3YKApUOT. Perynsiuuss akTUBHOCTH TE€HOB Y
npokapuot. ['unoreza onepona (®. XKakob6, XK. Mano). Mozrexynapuvie
Mexanusmvl IKcnpeccuu 2eHog Yy aykapuom. Poav xpomamuma 6
peayaayuu pabomsi 2enog. Perymsius oOMEHHBIX MPOIECCOB B KIETKE.
Kiterounslii roMeocTas.

Bupycel — HekineTouHble (OpPMBI KU3HU U OOJUTaTHBIC MApa3UTHI.
CtpoeHue npoCThIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(]Aaros.
Kuznennwrii yuxn JIHK-cooeporcawux eupycos, PHK-codepocawux
supycos, baxmepuoghazos. QObpamnas mMpaHCKpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusi 4enoBeKa, KHUBOTHBIX, pactenuit. CIIN/,
COVID-19, conuanbHabie U MEAUITUHCKUE TTPOOTIEMBI.

buounpopmamura: ummeepayus u anaiuz OOALUUX MACCUBOS
(«bigdatay) cmpykmypueix 6uonoeuueckux oamuvix. Hanomexnonocuu 6
ouonocuu u meouyure. Ilpoepammupyemvie Gynxkyuu 6erxkos. Cnocobwl
00CMAasKU 1eKapcms.

JlemoHcTpauumn

IToptpetsi: H. K. Konsuos, [. Y. IBaHOBCKUIA.

Tabmuubl 1 cxeMbl: «buocuHTe3 Oenka», «['eHeTHYeCKUH KOy,
«Bupycoy», «baktepuodarmn.

IIpakTnueckas padora «Co3nanrue MOAEIIA BUPYyCay.



Tema 8. /KusHeHHbIH HUKJI KJICTKH

KrneTounsrnii uki, ero nepuoasl u perynanusi. Martepdaza u Mutos.
Oco0OeHHOCTH TIpolIeccoB, TMpoTekarolmux B uHTepdaze. [loaroroska
KIeTkn K  JeneHuro. IIpecuHrermueckuii  (HOCTMUTOTUYECKHUA),
CUHTETUYECKUNA W TOCTCUHTETHUYECKUH (MPEMHUTOTUYECKUI) MEPUOJIbI

uHTEep(Da3hI.
Martpuunbeii cunte3 JJHK — perummkanums. [IpuHmmne! permmmkanuu
JHK: KOMIUIEMEHTApPHOCTD, ITOJIyKOHCEPBAaTUBHBIN CUHTE3,

aHTunapamienbHocTs. Mexanusm  permmkauun  JHK.  Xpomocowsbl.
Crpoenue xpomocom. Ternomepsl U Teaomepaza. XpOMOCOMHBIN HaOOp
KJIETKW — KapUOTHUIL. JIUIJIOMTHBIA U TaruIOUIHBIA HAOOPHI XPOMOCOM.
I'omonornunsie XpoMocomsl. [1010BbIE XPOMOCOMBI.

Jenenue kietku — MmuTo3. CTaauu MUTO3a U MPOUCXOMSIINE B HUX
npoueccbl. Tumnbl mMuto3a. Kapuokumues u murtokunHe3. buonormueckoe
3HAYEHUE MUTO3A.

Perynamusa wmwuToTMueckoro umkiaa kietku. I[Iporpammupyemas
KJIETOYHAsI TUOENb — aloNTOo3.

Knerounoe smpo, XpomocoMmbl, (YHKIIMOHAJbHAs TE€HOMHUKA.
Mexanusmol npoaugepayuu, ouggepenyuposku, cmapenus u eubdenu

kniemokx. «lLlugpposas knemka» — Ououngopmamuyeckue Mmooenu
DYHKYUOHUPOBAHUS KILEMKU.
JdemoncTpanuu

TaOmupsl 1 cxembl: <«OKW3HEHHBIM LUK KIETKW», «MHUTO3»,
«Crtpoenune xpomocom», «Permmukanusa [JTHK».

ObopynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpemnapaTsl: «MHTO3
B KJIETKaX KOpPEUIKa JIyKay.

JlaboparopHasi paOora «l3ydyeHue XpoOMOCOM Ha TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopnas padora «HabnroneHne MUTO3a B KIIETKAX KOHYUKA
KOpEILKa JTyKa (Ha TOTOBBIX MUKpPOIPENnapaTax)».

Tema 9. CTpoenne u QyHKIUM OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3moB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACSITEIBHOCTU OJIHOKIJIETOYHBIX
opranusmoB. bakTtepuu, apxeu, 0THOKIETOYHbIE TPUOBI, OJHOKIETOYHBIE
BOJIOPOCIIH, APYTUE NPOTUCTHL. KOJOHUAIBHBIE OPraHU3MBI.

B3anMocCBsA3p yacTEll MHOIOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHsl
U CUCTEMBI OpraHoB. OpranusM Kak eauHoe uenoe. ['omeocras.



Txanu pactenuil. Tunbsl pacTUTENBHBIX TKaHEH: oOpa3oBaTebHas,
MMOKPOBHAsS, TPOBOAMAINIAS, OCHOBHas, MexaHudeckas. OcoOEHHOCTH
CTpoeHUs, QYHKIIMI U PACIOIOKEHUSI TKaHEH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX UM 4YEJIOBEKA. THIIBI KHUBOTHBIX TKAHEWU:
SNUTENMANIbHAS,, COCJUHUTENIbHAS, MblllleuHas, HepBHas. OCOOEHHOCTH
CTpoeHUs, (PYHKIMH W PacCMoJIOKEHUS TKaHEH B OpraHax JKUBOTHBIX H
YEJIOBEKA.

Opransl. BereraruBHble W TEHEpPATUBHBIE OpraHbl PacCTEHUM.
Opransl 1 CUCTEMBI OPTraHOB JKUBOTHBIX U 4yejoBeka. DyHKIUH OpraHOB
Y CHCTEM OPTraHOB.

Onmopa Tena  opranusmoB. Kapkac  pacrenuid.  Ckenersl
OJHOKJICTOYHBIX W MHOIOKJIETOYHBIX JKUBOTHBIX. HapyxXHbli u
BHYTpPEHHHUI ckeieT. CTpOeHHE U TUIIbI COEIMHEHUS KOCTEM.

JIBU>KEeHHE OpraHu3MOB. /I[BHKEHHE OJHOKJIETOYHBIX OPraHU3MOB:
amM&00oMIHOE, JKI'YTUKOBOE, pPECHHYHOE. JIBMKeHWEe MHOTOKJIETOYHBIX
pacTeHuUid: TPONU3MbI U HACTUU. /[BUKEHME MHOTOKJIETOYHBIX KUBOTHBIX
M 4esoBeKa: MbleyHas cucrema. Pedrnekc. CkeneTHbIe MBIIIIBI U UX
pabora.

IIutanue opranu3moB. llornoiieHue BOABI, YIVIEKUCIOTO Tra3a H
MHUHEPAJbHBIX  BEIIECTB  PACTCHUSIMM. [Tutanue KABOTHBIX.
BHyTpumnonoctHoe ©  BHYTPUKIETOUYHOE mnuiueBapeHue. [Iutanue
MMO3BOHOYHBIX  KMBOTHBIX. OTHeNbl MHUIIEBAPUTEIIBHOTO  TPAKTA.
[IumesapurenpHbie Kkene3bl. [luieBapurenbHas cucrema 4eaoBeKa.

JlpixaHue opranu3moB. J[pIxaHue pacteHui. J[pIXaHWE >KHUBOTHBIX.
Hubddy3uss ra3oB dYepe3 MOBEPXHOCTh KICTKH. KoXKHOE JbIXaHUE.
JlpixaTenbHasi moBepxHOCTh. JKabepHoe U JIEroyHoe apixaHue. Jprxanue
MTO3BOHOYHBIX KWBOTHBIX M YEJIOBEKA. ODBOJIOUHUOHHOE YCIOKHEHUE
CTPOEHHUS JIETKUX IMMO3BOHOYHBIX KHUBOTHBIX. JlpIXarenbHas cucrema
yenoBeka. MexaHu3M BEHTWISIHUM JETKUX Y NTUL U MJIECKONUTAOLIUX.
Perynsauus npixanus. [{pixarenbHbie 00BEMEI.

TpaHcnopT BEWIECTB Yy OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI
pacrenuil. TpancnopT BelIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u eé
opranbsl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA.
Cepauie, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru KpoBooOpaiieHus.
OBOJIIOIIUOHHBIE ~ YCIIO)KHEHUST  CTPOCHUSI KPOBEHOCHOM  CHCTEMBI
MMO3BOHOYHBIX KMBOTHBIX. PaboTa cep/itia u e€ perysius.

Brigenenue y opranusmosB. Beiaenenue y pacrenuid. Beinenenue y
KUBOTHBIX.  CokparutenbHble  Bakyosd. OpraHbl  BBIICICHUS.



OunpTpanus, CeKpenus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBbI PabOTHI
opraHoB BplaesieHUs. CBsA3bp TMOJOCTHM Tena C KPOBEHOCHOM M
BBIJICJINTEIILHOW CUCTEMaMHU. BBIIEIeHUE y MO3BOHOYHBIX XUBOTHBIX U
yenoBeka. [louku. Crpoenne U (GyHKIHOHUPOBAHHE He(poHa.
OObpazoBaHue MOYH Yy YETOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHU3MOB.
Cnopsl OakTepuil M LUCTHI TPOCTEUIIUX. 3alIUTa Y MHOTOKJIETOYHBIX
pactennii. Kyrtukyna. CpencrtBa HMacCMBHOM M XMMHYECKOW 3allUTHI.
OUTOHIUBI.

3amura 'y MHOTOKIETOYHBIX JKMBOTHBIX. IIOKpOBBI ©  HX
MPOM3BOJHBIC. 3aluTa Opranm3ma oT OonesHeil. MmMmyHHas cucrema
yenoBeka. KIeTouHbld M TyMOpPaJIbHBII UMMYHUTET. BpOXIEHHBIA U
NpUOOpPETEHHBIM  crienupuyeckuii UMMyHUTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynutera (I1. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurenbHbie 0TBETH OpraHu3MoOB. Poiib BpOXKIEHHOTO HMMYHHUTETA
B Pa3BUTUHU CHCTEMHBIX 3a00JIEBaHUH.

Paznpaxxumocts m perymsuus y opranusmMoB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npakuMocTb U peryisuus y
pacreHuid. PocToBbIe BelecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pedrekTopHas perymsius y >KHBOTHBIX.
HepBnas cucrema n €€ oTaensl. JBOTIOLMUOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOW CUCTEMBI y KMBOTHBIX. OTAENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednekc u pedrexropnas nyra. be3ycinoBHbie U yCIOBHBIC
pediiexchl.

['ymopanpHast perynsiiusi M 3HIOKPUHHAs CHUCTEMa >KUBOTHBIX M
yenoBeka. JKenne3bl HIOKPUHHOM CUCTEMBI MU UX TOPMOHBI. JleiicTBue
FOPMOHOB. B3aMOCBSI3b HEPBHOM U SHJIOKPUHHOW CHUCTEM. | MmoTanamo-
runodu3apHas CUCTEMA.

JlemoHCcTpauumn
IToprper: U. 11. I1aBnos.
Tabmus! " CXEMBI: «OIHOKJIETOYHBIE BOJIOPOCIINY,

«MHoOroxkneTounslie Bogopocian», «bakrepun», «IIpocreimmuey», «Oprassl
LBETKOBBIX pacTeHun», «CHCTEMBI OPraHOB ITO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKOMbIX», «Tkanm pacreHuin», «KopHeBbie
cucremb», «CtpoeHue ctedns», «CTpoeHue JIHUCTOBOM IJIACTHHKN,
«Tkanu KUBOTHBIX», «CKeneT yenoBekay, «[InmesapurenpHas cucremay,
«KpoBeHocHas cucreMar, «/IpixarenpHas cucrema», «HepBHas cucremay,
«Koxa», «Mplmeunas  cuctema», «BplaeaurenbHas  CHCTEMay,



«OHIOKpUHHAasA cucremMa», «CTpoeHne MbIIe», «HMMMyHHATETY,
«Kunmeunononoctusie», «Cxema nuTaHus pacteHuin», «KpoBeHOCHBIE
CUCTEMbl TO3BOHOYHBIX JXHUBOTHBIX», «CTpoeHune ruapbl»y, «CTpoeHHUe
mIaHapun», «BHyTpeHHee CTpoeHue MHOXKIEeBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cuctema ntuiy, «HepBHas cucrema
MJIeKonuTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, MHUKpONpenapaTsl
OJHOKJIETOYHBIX OPraHU3MOB, MHKpONIpenapaTbl TKaHEW, pPaKOBUHBI
MOJUTIOCKOB, KOJUICKIIUU HACEKOMBIX, WUIJIOKOXXHUX, YKUBBIC SK3EMIUISIPHI
KOMHATHBIX pPAaCTCHUH, repObapuu pacTeHU pPa3HBIX OTICIIOB, BIIAYKHBIC
mpenaparbl  JKUBOTHBIX,  CKEJEThl  IMO3BOHOYHBIX,  KOJUJIEKIIUU
0ECO3BOHOYHBIX KUBOTHBIX, CKEJET YeJoBeKa, 000pyI0oBaHUE IS
JEMOHCTpPAllUM TOYBEHHOTO M  BO3AYIIHOIO IHUTaHUS PACTEHUM,
paciieTuieHusT Kpaxmajia W OeJIKOB Iof JEUCTBHEM (DEPMEHTOB,
obopynoBaHue sl JEMOHCTPALUKU OIBITOB MO M3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKUX, MEXaHW3Ma [IbIXaTE€JNbHBIX JIBMOKEHUM, MOJEIU
TOJIOBHOT'O MO3ra Pa3jINYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHeH >KUBOTHBIX.

JlabopaTtopnass paGora «l3yueHne OpraHoB ILBETKOBOIO
pPacCTEHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI  pa3MHOXEHHUS  OpPraHW3MOB:  Oecronoe  (BKJIIOYas
BEreTaTUBHOE) U M0JI0BOe. Bubl Oecronoro pa3aMHOXKEHUS: OUYKOBAHUE,
CHOPYJISIIUS, parMeHTalusl, KIIOHUPOBAHHE.

[TomoBoe pa3zmuHoxkeHue. [lonoBble KIeTKW, WM raMeTsl. Menos.
Craguu wmenosa. IloBegeHne xpomocom B Meioze. Kpoccunrosep.
buonornueckuii cMpICI M€03a M MOJIOBOTO mporecca. Meno3 u ero
MECTO B JKM3HEHHOM ILIUKJIE OPTaHU3MOB.

[IpenzaponapimeBoe pasBurue. ['amerorenes y ;kMBOTHBIX. [1010BBIE
xene3pl. OO0pa3oBaHUE W Pa3BUTHE IMOJIOBBIX KiIEeTOK. CriepMaroreHes u
ooreHes. CTpOeHHE MOJOBBIX KIIETOK.

OmIomoTBOpeHHE ¥ 3MOpPHUOHANBHOE  pPa3BUTHE  IKUBOTHBIX.
CriocoObl OITOAOTBOPEHUS: HAPYXKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OpraHu3MOB (oHTOTEHE3).
OMOpHoIOTHs — HayKa O Pa3BUTUU OPraHu3MoB. Mopgozenes — oona u3z
2nasHulx npobnem ombpuonoeuu. Konyenyus mopgocenos u moodenu



mopgozcenesza. Ctaaguu >MOpUOTEeHE3a )KUBOTHBIX (HA MPUMEPE JIATYIIKH).
JpoOnenue. Tunbl poOJIeHuUs. Jlemepmunuposannoe u
HeOepMUHUpoeannoe  Opobaenue.  bnacmyna,  munet  6aacmyi.
OcoOenHoctr  ApOOJIEHUST MIIEKONUTAIOMINX. 3apOAbIIIEBbIE JINCTKU
(racTpynsiuusi). 3akiajKa OpraHoOB U TKaHEH W3 3apOJIbIIIEBBIX JIMCTKOB.
B3aumuoe BIIMSIHUE yacreun Pa3BUBAIOLIETOCSA 3apojpliia
(aMOpuOHaNIbHAsT MHIYKIMS). 3aKIajKa MiaHa CTPOCHUS )KUBOTHOTO Kak
pe3yJbTaT HEepapXUUYECKHX B3aUMOJCWCTBUM TE€HOB. BrusHue Ha
SMOPUOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAOLIEH CPEIBI.

Poct u pa3Butue KHUBOTHBIX. [lOCTOIMOpPHOHANBHBIN MEPHO.
[Ipsmoe u Hempsimoe pas3BuTue. Pa3Butue ¢ Meramopdo3om y
0€CI03BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. buonoruueckoe 3naueHue
MPSIMOTO ¥ HEMPSIMOTO PA3BUTHUSL, UX PACIPOCTPAHEHUE B MpUpoJe. TUIbl
pocTta KUBOTHBIX. DAKTOPBI PETYISALUM POCTA KUBOTHBIX M YEJIOBEKA.
Craguy TOCTAMOPHUOHAIILHOTO pPAa3BUTHS Yy JKMBOTHBIX U 4YEJIOBEKA.
[leproast oHTOTeHE3a YenoBeka. CTapeHue U CMEepPTh KaKk OMOJIOTHYECKHE
IIPOLIECCHI.

PasmHoxenne u pasButue pacreHuid. ['ameroput u crnopodur.
Meiio3 B JXM3HCHHOM IMKJe pacTeHui. OOpa3oBaHHE CIOp B IpoOIEcce
Menosa. ['amerorene3 y pacreHuid. OIUIOOOTBOPEHHE W Pa3BUTHE
PACTUTENbHBIX OpPraHu3MOB. JIBOIIHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuil. OOpazoBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLAA OHTOT€HE3A Y PACTEHUM U JKUBOTHBIX.

JlemoHcTpauumn

IToprpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHUE», «Turmbl

Oecrosioro  pa3MHOXKCHUSY, «Pa3zMHOXEHHE  XJIAMHJOMOHAJBI»,
«Pa3MHOXeHUE  IBrIEHbD, «Pa3MHOXeHue  Tuapby, «Menosy,
«XpOMOCOMBD», «I"ameTorenesy, «CTpoeHue  SAULEKIETKH U

criepmaTo3onsiany, «OCHOBHBIE CTaJAuu OHTOreHesa», «lIpsiMoe w
HEMPAMOE pa3BUTHE», «Pa3BUTHE MaAMCKOTO XyKay, «Pa3Butue capanumny,
«Pa3zButne nArymku», «JIBOMHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuin», «CTpoeHre CEMSH OJIHOJIONBHBIX U JIBYIOJBHBIX PACTCHUID,
«OKW3HEHHBIN LUK MOPCKOW KamycTbl», <OKH3HEHHBIM LUK MXay,
«OKW3HEHHBIN UK TAMOPOTHUKA», <« KU3HEHHBIN IIUKIT COCHBD.
O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKpOMpenapaThl
SIMLIEKIJIETOK U CIIEPMATO30U10B, MOJIENb «{MKII pa3BUTHS JIATYILIKA.



JlaGopaTopnas padora «/3ydyeHue cTpoeHUs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

IIpakTnueckas paGora «BpIsBICHHE TPU3HAKOB CXOJCTBA
3apOJIBIIIEH NO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass pabora «CTpoeHHE OpPraHoB Pa3MHOXKCHUS
BBICILINX PACTEHUI».

Tema 11. T'eHermka — Hayka 0 HaCJICACTBEHHOCTH M
H3MEHYHMBOCTH OPraHU3MOB

Wcropust cTaHOBICHUS U Pa3BUTHsI TEHETUKU Kak Hayku. PaGotsl I
Menpens, I'. ne ®@pusza, T. Moprana. Posib OTE€4ECTBEHHBIX YYEHBIX B
passutuu renetuku. Paboter H. K. KompmoBa, H. . BaBuosa, A. H.
benozepckoro, I'. JI. Kapmeuenko, lO. A. ®umunyenko, H. B.
Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHITUS U CUMBOJBL. ['OMoOJIOrMYHBIE
XpPOMOCOMBI,  aJljIeibHbIE  TE€HBbI,  aJIbTEPHATHUBHBIE  IPU3HAKU,
JOMUHAHTHBIA W PELUECCHBHBIM NPHU3HAK, TOMO3UIOTa, TE€TEPO3UTOTA,
yucTas JIMHUS, THOpUIbl, TeHOTur, ¢GeHOTUN. OCHOBHBIE METOJIbI
TCHETUKU:  TUOPUIIONIOTUYECKUM,  ITUTOJIOTMYECKHM,  MOJEKYJISIPHO-
T€HETUYECKUU.

JlemoHcTpauumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H.
. Basunos, A. H. benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unnnyeHko,
H. B. Tumodeep-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIMBAHUS.

JladopaTopnasi padora «Jlpozodmia kak O0OBEKT TC€HETHUYECKHUX
UCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBriii 3akoH MeHaens — 3aKoH
eauHO000pa3us THOPUIOB MEPBOTO MOKoJeHus. [IpaBuiio JOMUHUPOBAHUSL.
Bropoii 3akoH Menaens — 3aKOH  pACIICIUICHHS  IPU3HAKOB.
[{uTonornyeckue OCHOBBI MOHOTHMOPUJIHOTO CKpelniuBaHusa. [umnoresa
YUCTOTHI TAMET.

Ananmusupyromee  ckpemuBaHue. [IpomMexyTouHBIM — XapakTep
HACJICTOBAHMUS. Pacmieruienune IIPU3HAKOB npu HETOJHOM
JTOMUHHUPOBAHUH.

JluruOpuaHoe cKpemmBaHue. TpeTtuit 3akoH MeHaenss — 3aKkoH
HE3aBHUCUMOIO HAacJe0OBaHUsl NPU3HAKOB. lluTonornyeckue OCHOBBI
JTUTHOPUIHOTO CKPEIUBAHMUS.



CuemienHoe HacnenoBanue mnpusHakoB. PabGotet T. Moprana.
CuenyieHHOE HacleIOBaHUE TE€HOB, HAPYLICHHWE CLEIUIEHUS MEXIY
reHaMyu. XpoMOCOMHAasl TEOpUsl HACIIEICTBEHHOCTH.

I'enetnka noma. XpOMOCOMHBIM MEXAHU3M OIPENCICHU II0JIA.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHbI M reTeporaMeTHbBIN
non. ['eHernueckas CTpykTypa MOJOBBIX XxpomocoMm. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. llnenoTponus — MHOXKECTBEHHOE
NEUCTBUE TeHa. MHOXKECTBEHHbIM  ajulenu3M.  B3anmonencrsue
HEAJUIENIbHBIX TeHOB. KommeMenTapHocTh. Jnuctas. [lonumepus.

I'eHeTyeCKMI KOHTPOJIb PA3BUTUSA PACTCHUM, JKUBOTHBIX U
4yelioBeKa, a Takke (PU3MOJOTHYECKMX TIPOIECCOB, IOBEACHUS U
KOTHUTUBHBIX (QyHKUUH. [‘eHeTnyeckue MexaHU3Mbl CHUMOHMOIEHE3a,
MEXAHU3MBbl B3aUMOJECHCTBUS «XO3SIMH — IIapasuT» U «XO3IUH —
MUKpoOnom». ['eHeTHdeckue acmeKThl KOHTPOJS W H3MEHEHHS
HaCJEeJICTBEHHON HH(POpPMAaLIUU B MOKOJIEHUSAX KIETOK U OPraHU3MOB.

JdemoncTpanuu

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

Tabmuupbr u cxembl: «[lepBblii U BTOpOM 3aKOHBI MeHIENs»,
«Tperuit  3akoH  Mengens», «AHaIU3UPYIOIIEE CKPEUIMBAHUEY,
«Henonnoe nomuHupoBaHue», «CLEIUVIEHHOE HACIEAOBAHUE NPU3HAKOB
y apo3odunely, «I'enetuka nona», «Kapuorun udenoBeka», «Kapuotumn
npozoduiby, «Kapuotun nTULBD, «MHOKECTBEHHBIH —aJlICIU3M,
«B3anMoaelicTBHE TCHOBY.

ObopynoBaHue: MOJENb JIJIsl AEMOHCTPAILIUU 3aKOHOB €TMHO00pa3Hs
ruOpHUI0B MEPBOrO MOKOJEHUS U PACLICIUICHUs MPU3HAKOB, MOJAEIb IS
JEMOHCTpALMM 3aKOHA HE3aBUCHUMOI'0O HACIIEIOBAHMS IIPU3HAKOB, MOJIEIb
U1l IEMOHCTpAlMU CLEIUICHHOTO HACJIEAOBaHUs NPHU3HAKOB, CBETOBOU
MUKPOCKOII, MUKponpenapar: «Jpo3zodpunay.

IIpakTHyeckas padora «3ydyeHue pe3yinbTaToB MOHOTHUOPUIHOTO
CKPEIMBAHUA Y IPO30(DUIIBD».

IIpakTnyeckas padora «V3ydeHue pe3yapTaTOB AUTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBrue reHoTUNA U cpebl TpU popMUpoBaHuU (PEHOTHIA.
N3MeHYnBOCTh NTPU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE IPU3HAKHU.
Buapl ©3MEHUYNBOCTHU: HEHACIIEICTBEHHAS U HACIIEICTBCHHA.



MoaudukannonHas U3MEHUYUBOCTh. Poib cpenbl B (hopMUpOBaHUH
Moau(duKanMoHHOW  W3MeHunMBocTH. Hopma  peakumm — mpu3HAKa.
Bapuanuonnsiii psig u Bapuanrionnast kpuasi (B. Moranncen). CoiicTBa
MOAU(PUKAIIMOHHON U3MEHUYHUBOCTH.

I'eHoTunuueckass W3MEHUYMBOCTh. (CBOMCTBA T€HOTUIIWYECKOU
M3MEHYMBOCTHU. BUbI T€HOTUTTNYECKON U3MEHUMBOCTH: KOMOMHATUBHAS,
MYTAaI[MOHHAs.

KomOuHaTtiBHas W3MEHYMBOCTh. MeW03 W TMOJOBOM TMpolecc —
OCHOBa KOMOWHATMBHOM  HM3MEHYMBOCTH. Poib  KOMOMHATHBHOM
W3MEHYMBOCTH B CO3JaHUU TEHETHYECKOTO pa3zHOOOpasus B Tpeaesiax
OJHOTO BUJA.

MyTanuoHHass ~ U3MEHYMBOCTh.  Buael  Myranuii:  TeHHBIE,
XPOMOCOMHBIE, T€HOMHbIE. CIIOHTAHHbIE U WUHAYLIUPOBAHHBIE MYyTallUH.
SAnepHble U HUTOIIa3MaTnudeckue MyTauuu. COMaTUYECKUE U IOJIOBBIE
MyTauu. [[pruurHbl BO3BHUKHOBEHHSI MyTalnil. MyTareHbsl U uX BIUSHUE
HAa OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOTO TMpolecca. 3aKOH
TOMOJIOTUYECKUX PSIJOB B HacieAcTBeHHoW wu3MenuunBoctu (H.U.
BasunoB). BHesiiepHas n3MeHUMBOCTh U HACIEJCTBEHHOCTD.

Dnuecenemura u dNUSEHOMUKA, POlb FNULEHEMUUEeCKUX (aKmopos &
HACNe008aHuu U  USMEHYUBOCMU  (DeHOMUNUYEeCKUxX NPU3HAKO8 Y
OpP2AHUZMOB.

JdemoncTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabnuipl u cxeMbl: «Buabsl u3meHunBoCTH», «MoauduKanuoHHas

U3MEHYUBOCTEY, «KomOnHaTHBHAS W3MEHYMBOCTBY, «Merio3y,
«OmnonorBopenuey, «l'eHeTnmueckue 3aboJieBaHUS dYelOBeKa», «Buubl
MYTaL».

ObopynoBaHue: >XUBbIe WU TepOapHbIE HSK3EMIUIPHl KOMHATHBIX
pacteHuii, pucyHku ((ororpaduu) KUBOTHBIX C Pa3IUIHBIMUA BUIAMH
U3MEHYMBOCTH.

JlaGopaTtopnass paGora «lccinepoBaHue  3aKOHOMEPHOCTEM
MOU(UKAIIMOHHON M3MeHUUBOCTU. [locTpoeHre BapualilnoOHHOIO psijia U
BAPUALIMOHHOU KPUBOI».

IIpakTuyeckas padora «Mytauuu y apo3o@uiibl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka yes10BeKa

Kaprorun ugenosexka. MexayHapoaHasl MporpaMma HUCCIEIO0BAHUS
reHoMa  yejoBeka. MeTonbl  M3y4YeHMS] T€HETHKM  4YeJIOBEKa:



rE€HEaJOTUUECKUM, OJIM3HEIOBbIM, ITUTOTCHETUYECKUM, MOMYJISIIHOHHO-
CTaTUCTHYECKUU, MOJIEKYISIPHO-TE€HETUYECKH. CoBpemeHHOE
OIpEICIICHUE TEHOTHIIA: MOJIHOTEHOMHOE CEKBECHUPOBAHUE,
FCHOTUIIMPOBAaHMWE, B TOM 4yucie ¢ nomompbro [IP-anamm3a.
HacnenctBennsie 3a0oneBaHus deloBeKa. [ €HHBIE W XPOMOCOMHBIC
OoJie3Hm yenoBeka. bonesHn ¢ HacIeICTBEHHON MTPEAPACIIONOKEHHOCTRIO.
3HauYeHUE MEIUIMHCKOW TE€HETUKH B MNPEAOTBPALICHUU W JICUCHUU
TEHETUYECKUX 3a00J1eBaHU I YeJIOBEKA. Menuko-reHeTHIECKOe
KOHCyJnbTHpOBaHuEe. CTBOJOBbIC KIETKU. [IOHSATHE «IE€HETHMYECKOTO
rpy3a». DTHYECKUE aCIEKThl MCCIEIOBAaHUN B 00JACTH PEAAKTUPOBAHUS
F€HOMAa U CTBOJIOBBIX KJIETOK.

['eneTnueckue GpakTOphl MOBBIICHHON YyBCTBUTEIHFHOCTH YEIOBEKA
K (QU3HYECKOMYy M XHMHYECKOMY 3arps3HEHUIO OKPYKaloIIeH Cpeapl.
['eHeTHuecKas MpeapacnoOKEHHOCTh YEJIOBEKA K IMaTOJIOTHSIM.

JlemoHcTpauumn

Tabmuupr u cxemsl: «Kapuotun yenoBeka», «MeToabl HU3y4EHUS
TCHETHKH YeJIOBEKay, «I eHeTHUecKue 3a00JICBaHUS YSTIOBEKAY.

IIpakTuyeckasi padbora «CocTaBieHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cesrekuusi OpraHu3MoB

JlomMecTukanyss W CENEKUWs.  3apOXKJICHUE  CEIICKUUH U
nomectukanuu. Yuenue H. M. BaBunosa o LleHTpax mpouCXoKIeHHs U
MHOTro0o0Opa3usi KyJbTYpPHBIX pacTeHui. Poib cenekuum B CO3daHUU
COPTOB pacTeHUid U Mopoj KUBOTHBIX. CopT, mopoaa, mramMm. 3aKOH
FOMOJIOTHYECKUX PSJOB B HACIEACTBEHHOM wu3MeHuuBoctu H. U.
BasuioBa, ero 3HaueHue 1151 CEIEKIIMOHHON paOOTHI.

Metoasl  ceneKIMoHHONW  paboThl.  MCKycCTBEHHBIM  OTOOD:
MAacCCOBBIM W HWHIWBHUAYaJIbHBIA. DTambl KOMOWHAITMOHHON CEJICKIIUH.
HcnbiTanue mpousBoanTeNield MO MOTOMCTBY. OTOOp 1O TEHOTHUITY C
MMOMOIIBIO ONEHKH (PEHOTHIIa IMMOTOMCTBA W OTOOpP IO TEHOTHUITY C
nomoibto ananuza JJHK.

W cKyCcCTBEHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOM paOOThI.
PaguanvoHHbIN M XMMUYECKMH MYTAareHe3 KakK WCTOYHUK MyTalud y
KyJIbTypHbIX ~ (opMm  opranusmoB.  Vcnosnb3oBaHue  T€HOMHOTO
penaKTUpoBaHUS M MeToJ0B pekomOmHaHTHBIX JIHK mms momydenus
HCXOJHOT0 MaTepualia ISl CEJICKIUU.

[Tonydyenne  monurouaoB. BHyTpuBHUIOBas  TuOpUAM3AIIMS.
bnu3kopoacTBeHHOE CKpelMBaHue, WM HHOpuauHT. HepojacTBeHHOe
CKpelMBaHue, WIM ayTopuamHr. [erepo3uc © €ro MPHUYWHEI.



Ucnonw3oBanue rerepo3uca B cenekiuu. OTaanéHHas TuOpuaAM3aLUs.
[Ipeomonenne Oecruioguss MEXKBHUAOBBIX THOpHUIOB. JloCTMOKEHHS
CEJIEKIINU PACTEHUN U KUBOTHBIX. « 3€1E€HASL PEBOIOYUSLY.

CoxpaHeHHE M H3Y4YEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX
pacTeHUH 1 WX TUKUX POAUYCH IS CO3/IaHMS HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpamnenue u ynpasieHue
2CHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbBICIOGbIX
HCUBOMHBIX 6 YeNax YVIVYUIeHUs CYWecmBYIouWux U CO30aHUs HOBbIX
nopoo, JTUHULL U KPOCCO8, 8 MOM YUcle C NPUMEHEeHUEeM COBPEeMEHHbIX
Memo008 HAYYHLIX UCCIe008AHUL, Nepedosblx UOel U NepCneKmMUGHbLX
MexXHOI02ULL.

JdemoncTpanuu

[Toptpets: H. . BaBunos, Y. B. Muuypun, I'. JI. Kapneuenko, II.
I1. Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxeMbl: «lIeHTPBI MPOUCXOXKIACHUS W MHOTO0Opa3us
KYJbTYPHBIX  pacTeHUil», «3aKOH TOMOJIOTHYECKHX  PSIJOB B
HACIIEICTBEHHON M3MEHYMBOCTWY», «MeTtoasl cenmekuuny», «OTaanéHHas
rubpuauzanus», «MyrareHesy.

JlaGopaTopHnasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTECHHIA
Y TIOPOJT TOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CEJICKIIUN PACTCHUI.

IpakTnueckas padora «lIpuBUBKa pacTeHUI.

IKekypeuss  «OCHOBHBIE METOABI W JOCTHKEHUSA CEIEKIUU
pacTeHU 1 KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO, TUIEMEHHYIO (hepMy,
COPTOMCHBITATEIILHBIN yUaCTOK, B TEIUIMYHOE XO35HUCTBO, B TaOOPATOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/I0rUs U CHHTETHYECKAs OMOJIOTUS

O6L€KTBI, HCIIOJIb3YyCMBIC B 6I/IOT€XHOJ'IOFI/II/I, — KICTOYHBIC H
TKaHCBbIC KYJIbTYPBhI, MHUKPOOPTaHU3MBI, nux XapaKTCPHUCTHUKA.
TpaIII/II_[I/IOHHa}I OHMOTEXHOJIOTHS: XJ'I€6OH€‘-I€HI/IC, IIOJIYUYCHHUC

KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOAETNE. MUKPOOMOIOTHYECKUIM CUHTE3.
OOBbeKThl MHKpOOHOJOTrMYeckuX TexHosnoru. IlpomsBoacTBo Oenka,
AMHUHOKHUCJIOT U BATAMHHOB.

Co3pganue TEXHONOTMA M HWHCTPYMEHTOB IIEJIEHAIIPABICHHOIO
U3MEHEHHMSI M KOHCTPYMPOBAaHUS TI'€HOMOB C LEIbI0 IOJy4EeHUS
OpPraHu3MOB M HMX KOMIIOHEHTOB, COJEpXKallUX HE BCTPEYAIOIIUECH B
pUpoie OMOCUHTETUYECKUE TYTH.



Knerounas wmxeHepus. MeTonpl KylabTypbl KIETOK W TKaHEW
pacTteHul U KUBOTHbIX. KpmoOanku. Comarnueckass ruOpuauzanus u
coMaTtuyeckuil sMOpuorenes. Mcnonp30BaHuE TaluIOWAOB B CEJIEKIIUU
pactenuii. [lonyuenue MOHOKIOHANbHBIX aHmumen. Hcnonvzosanue
MOHOKJIOHANbHBLIX U NOMUKIOHANbHLIX — aHmMumen 6  MeOuyuHe.
HckyccTBEHHOE  OIUIONOTBOpPEHHE. PEKOHCTpyKuus — AWIEKIETOK U
KIIOHHPOBAHUE IKUBOTHBIX. METOJ TpaHCIUIAHTAIUU SAEp KIETOK.
Texnonocuu 0300po6neHuss, KYIbMUBUPOBAHUS U MUKPOKIOHAILHOZ0
DPASMHOIICEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbINYD.

XpOMOCOMHAsI M Te€HHas1 WHKeHepus. VICKyCCTBEHHBIM CHHTE3 T'eHa
u koHcTpynpoBaHue pexkomOmHaHTHBIX JHK. Coszdanue mpamnceenmvix
opeanuzmos. JIOCTUKEHUs U IEpCIEKTUBBI XPOMOCOMHOW U T'€HHOM
UH)XXEHEpUU. OKOJOTMYECKHEe U  JTUYECKHE MpoOJIeMbl TE€HHOU
VH)KEHEPUU.

MenunuHckue OMOTEXHOJIOTHH. IToctrenomuas uudponas
MeIUIIMHA. [II[P-guarnocTuxa. MeTa00on0MHBII aHaJIn3,
TEHOLCHTPUYECKUM aHAIM3 IIPOTEOMA YEJIOBEKa I OLIEHKU COCTOSIHUSA
€ro 370poBbs. lcronb3oBaHuEe CTBOJIOBBIX KIIETOK. TaprerHas Tepanus
paka. 3D-OuouHkeHepust Uil pa3paOOTKH (PyHAAMEHTAJIbHBIX OCHOB
MEIULIMHCKUX TEXHOJIOTUH, CO3AaHUsI KOMIUIEKCHBIX TKAHEH COYETaHUEM
TEXHOJOTHI TPEXMEPHOTO OMONPUHTHHTA B cKad(ONIUHTA [IJIS PEeIICHUS
3a/1a4 [EpCOHAIN3UPOBAHHON MEIULIUHBI.

Coznanne  BEKTOPHBIX  BAakUMH C  LEIbl0  oOecredeHus
KOMOMHUPOBAHHOM 3amuThl OT Bo3Oyauteneir OPBU, ycranoBieHue
MOJIEKYJISIPHBIX MeXaHu3MOB (QyHkiuonupoBanus PHK-comeprkamux
BHUPYCOB, BBI3BIBAIOIIMX OCO00O oOMNacHble 3a00eBaHMsI YElIOBEKa W
KUBOTHBIX.

JlemoHcTpauumn

Tabmuupr u  cxeMbl: «Vcnonb30BaHME MHUKPOOPIaHU3MOB B
IIPOMBILUIEHHOM MPOU3BOJCTBE», «KierouHas uHxeHepus», «l'eHHas
UHXCHEPUS».

JlabopaTopnasi pabora «/3yueHre 00b€KTOB OMOTEXHOIOT M.

IpakTnueckas padora «llosyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikekypeusi «buoTexHONOTUST — Ba)KHEWINAasi MPOU3BOIUTEILHAS
CHJIa COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC



Tema 1. 3aposkgenme ¥ pa3BUTHE  3BOJIOLMOHHBIX
npeacTaBjieHni B OM0JI0TUHU

DBOJIFOLIMOHHAS Teopus 4. JlapBuHa. [Ipennoceuiku
BO3HUKHOBEHHUs JapBuUHU3MA. JKW3Hb M Hay4Has JeATeNbHOCTh Y.
JapBuHa.

JIBokyiue cuiabl 3Bodonuu BuJoB mo Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTD Pa3MHOKEHUSA OPraHu3MOB, HAaCJIEICTBEHHAs
M3MEHYMBOCTh, OOprOa 3a  CYIIECTBOBAHHUE, €CTECTBEHHBIA W
HMCKYCCTBEHHBIH O0TOOD).

Odopmiierne  cuaTeTHUeckor  Teopun  dBomommm  (CTD).
Hevitpanenas teopus »Bomonnu. CoBpeMEHHas  SBOJIOLMOHHAS
Ouosnorusa. 3Hau€HHWE DBOJIOIMOHHOM TEOpUH B  (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHOM KapTUHBI MUPA.

JdemoncTpanuu

[Toptpersr: Apuctotens, K. Jlunnen, JK. b. Jlamapk, 3. XK. Cenr-
Unep, XK. Krwosoe, YU. Jdapsun, C. C. Yersepuko, 1. U. [lImansraysen,
JIx. Xonnerin, [. K. benses.

Tabmuupl u cxemsl: «Cuctema xxuBoit mpupoasl (o K. Jlunuero)»,
«Jlectnunia  kuBBIX  cymectB  (mo  Jlamapky)»,  «MexaHuzm
dbopMHUpOBaHHUS TMPHUCIIOCOONEHUN y PpACTCHHMH W IKUBOTHBIX (110
Jlamapky)», «Kapra-cxema wMapmpyra nyrtemectBus Y. [lapBunay,
«Haxonxku Y. JlapBuna», «®opmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«Iloponpr romy6eit», «MHorooOpasue KyJbTYpHBIX (OPM KamyCThbI»,
«ITopoapl HOoMalIHUX >KUBOTHBIX», «Cxema 0Opa3oBaHUsS HOBBIX BHUIOB
(mo Y. HapBuny)», «CxemMa COOTHOIICHUS ABUKYIIUX CUJT IBOJIOLIUI,
«OCHOBHBIE TOJIOKEHHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKpPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonynamua kak 3neMeHTapHasi €quHUIA 3BOMOINU. COBpEMEHHBIE
METO/IbI OIIEHKU T'€HETUYECKOI0 Pa3HO0Opa3us U CTPYKTYPHI MOMYJISIIAM.
N3menenue renodoHma MOMYJSIMUA KaK 3JIEMEHTapHOE JBOJIOIMOHHOE
siBJICHUE. 3aKOH TreHeTnYeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble  (akTOphl  (ABMXKYIIME  CWJIBI)  DBOJIOLMH.
MyTtannonssiii npouecc. KomOnHaTiBHAs W3MEHUMBOCTH. Jlpeiid reHos
— CIOy4alHbIC HEHAINPAaBIICHHbIE W3MEHEHUS 4YacTOT ajuleled B
nonysanusx. DPheKkT ocHoBarenss. Ipgexm OYMbLIOUH020 20PabIUUKAL.
CHUdiCEHUe 2eHemu4ecKo20 pazHooopasus. HNPUYUHbLL U  CIeOCMBUS.
lIposenenue s¢pghexma Opeiigha 2enos 6 OONLUUX U MATLIX NONVIAYUSIX.



Murparuu. M3onsauus nomysiiuii: reorpadudeckas (pocTpaHCTBEHHAs),
ononoruueckas (pempoyKTUBHAS).

EctecTBeHHBIT 0TOOp — HampaBiIAlOMIUK (HAKTOp IBOJIOLHH.
@opMBl  €CTECTBEHHOTO OTOOpa: JABIKYIIUN, CTAOMIN3UPYIOIINM,
paspbiBatonuidi  (nu3pyntuBHbIi). IlonoBoit orOop. Bo3HuUKHOBEHUE U
HBOJIIOLINS COIMATIEHOTO MTOBECHUS JKUBOTHBIX.

[Tprcroco0aeHHOCTh OPraHU3MOB KaK PE3yJIbTaT MUKPOIBOIIOIUH.
Bo3HUKHOBEHHE TPUCIIOCOOJIEHUH Yy Opranu3moB. ApoMopdosbl u
uauoanantanud.  [lpumepsl  OpuUCTOCOOJIEHW Yy  OpraHUW3MOB:
Mopdosorndeckue, GU3NOIOTHIECKUE, ONOXUMHUICCKUE, TTOBEACHICCKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepun u ctpykrypa. Bugoobpa3oBanue kak pe3ynbTar
MUKpOdBOMIOIMU. M3omsiuusa — KiIro4eBOoM (akTop BHA000pa30OBaHMUS.
[TyTn u CIOCOOBI BUJI000pa30BaHUs: aJIJIONIaTPUYECKOE
(reorpaduueckoe), CHUMIATPUUYECKOE (DPKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonau3anus, rudOpuan3anus). JIUTeTbHOCTh SBOIIOIMOHHBIX
IPOLIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb sBOMIONIMOHHON OMoONIorMH B pa3pabOTKe HAyYHBIX METOOB
coXpaHEHHUsI OMOpasHOOOpa3ws. MHUKPOIBOTIONUS ©  KOIBOJIOIUS
Mapa3uToOB W WX XO031¢B. MexaHu3Mbl (DOPMUPOBAHUS YCTOMYHMBOCTH K
aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoncTpanuu
[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.
Tabnuib U CXEMBI: «MyTanuoHHas U3MEHYHUBOCTD,

«lTonynmanuonHass CTpyKTypa Buaa», «CxemMa TMOpOSBICHUS 3aKOHA
Xapau—BaitnOepra», «JIBHKyIIUE CHIIBI ABOJIOLHMNY, «IKOJOTHYECKas
M3OJISIIMSL TIOMYJISIIIUN CeBAaHCKOM (openmy, «['eorpaduyeckas n30msIus
JIMCTBEHHULIBI CHOMPCKOI " JIMCTBEHHULIBI JIaypCKO»,
«lTonynALMOHHBIE BOJHBI YUCIECHHOCTH XHWIHHKOB M XKepTB», «(Cxema
JIEUCTBUS €CTECTBEHHOTO 0TOOpay, «@opMbl OOPHOBI 32 CYIIIECTBOBAHUEY,

«HpycTpuanbHbIi MEJIAHU3MY, «KuBble HCKOIIaEMBbIEY,
«lTokpoBUTENBCTBEHHAsA OKpacka KUBOTHBIX», «lIpexynpexnaronas
OKpacka KABOTHBIX, «DU3NONIOTUYECKHE aJanTaumny,

«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu
BUJIa», «Bunel-nBoiiHukmy, «CTpykTypa Buaa B mpupozae», «CrnocoOsl
BUJI000pa3zoBanus», «['eorpadguueckoe BumooOpazoBaHHE TPEX BHUIOB



JaHAbIIEH», «DKOJOTMYECKOe BHJI000pPAa30BAHHE BHJIOB  CHUHHIDY,
«[Tonmummonse! pactennit», «KamycTHo-peaeuHbIit ruopu.

O6opynoBanue: repOapuu pacTEHUM, KOJJICKIMU HACEKOMBIX,
gyyejga NTUI] U 3BEpPedl C IpUMEpaMH Pa3IMYHBIX MPUCIIOCOOICHUH,
yydyesia NTUIl U 3BEped pa3HbIX BUJIOB, TepOapuu pacTeHUU OJIM3KHUX
BUJIOB, 00Pa30BaBIIMUXCS PA3IUYHBIMU CIIOCOOAMH.

JlaGopaTtopnasi pabGora «BpbIsiBI€HHE HW3MEHUYHMBOCTH Y 0CO0O€i
OJIHOTO BUJIA».

JlabopaTopuass paGora «IIpucnocoGnenusi OpraHu3MoOB U UX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTHY.

JlabopaTopHas padora «CpaBHeHHE BHUJIOB o
MOP(OIOTUUECKOMY KPUTEPHIOY.

Tema 3. Makpo3Boaonns U eé pe3yJabTaThl

Metoabl U3y4eHusl MaKpO3BOIOLUU. [1aT€oHTONOrnYeCcKue METOIbI
n3yuenus 3Bosonuu. Ilepexoaubie GopmMbl U GUITOTCHETUUECKHUE PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Meroabl H3ydeHHs dBojionuu. CpaBHEHHE
brnopel U dayHbl MATEPUKOB U OCTPOBOB. buoreorpaduueckue odnactu
3emuu. BUbI-oHAEMUKHN U PEITUKTHI.

OMOpPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(POIOTHUYECKUE METObI
M3Yy4YEeHUs 3BOIIOUMU. ['eHeTHUeCKne MEeXaHU3Mbl 3BOJIOLMH OHTOT€HE3a
Y TOSABJICHUS 3BOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE M AHATIOTUYHbIE
opranbl. PyauMeHTapHble OpraHbl H aTaBU3Mbl. MOJIEKYJISIPHO-
T€HETUYECKUE, OMOXMMHUYECKHE W MATEMAaTHYE€CKHUE METO/Abl H3yYCHUS
sBosoLMU. ['oMonoruunsle reHbl. COBpEMEHHBIE METOIbl MOCTPOCHUS
(UITOTeHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallu{ U 3BOJIIOIUS TEHOMOB.

OOmme 3akOHOMEpPHOCTH (TIpaBWIIa) IBOMIOUMU. [Ipunyun cmemsvi
@ynxyuti. HeoOpatuMocTh  3BOMONMH.  AJanTUBHAS  paJHaIvsl.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.

JdemoncTpanuu

IToptpetsr: K. M. Bbap, A. O. Koanesckuii, ®. Mromnep, O.
['ekkensb.

Tabmuet u cxeMbl: «DUIOTEHETUYECKUN  psll  JIOIIaAN»,
«ApXeonTepuKc, «3Bepo3yobie ALIEPB, «Crerouedaib,
«Punnodute, «CeMeHHbIE TAaOPOTHUKW», «buoreorpaduueckue 30HbI
3emumm», «Jlpeiid xonTuHeHTOBY», «Penuktby, «HavanbHble cTaguu
AMOPHOHATILHOTO PAa3BUTHS MO3BOHOYHBIX KUBOTHBIXY», «I OMOJIIOTHYHEIC



Y aHAJIOTUYHbBIC OPraHbl», «PyIUMEHThI», « ATaBU3MbD», «XPOMOCOMHBIC
Ha0OpHl YEIOBEKa W IIMMIIaH3€», «lJlaBHbIE HAIMPaBICHUS IBOIIOLIUK,
«OO01111e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBanue: KOJUICKIIMK, TrepOapuu, MYJsDKA —HCKOMAeMBbIX
OCTaTKOB  OpPraHW3MOB, MYJBSDKHM  TOMOJIOTMYHBIX, AHAJIOTUYHBIX,
PYAUMEHTAPHBIX OPTaHOB M aTABU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHE JKM3HU Ha 3emJie

Hayunble runoTe3bl TPOUCXOXKIECHUS KU3HU Ha 3emie. AOGuoreHes
U mna”HcrepMmus. JloHay4yHbIE MPEACTABICHUS O 3apOXKICHUM KU3HU
(kpeauronu3M). ['unore3a MOCTOSHHOTO CaMO3apPOXKACHUS KU3HU U €€
onposepxkenue omnbitamu @O. Penm, JI. Cnamnanoanu, JI. Ilacrepa.
[IpoucxoxaeHne Ku3H1 U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3Tambl HEOpPraHWYECKOW H3BoiouuH. I[lnaHerapHas
(reosoruyeckasi) OHBOJIOIUS. XHUMHUYECKas DBOJIONUSA. AOHOTEHHBIH
CHUHTE3 OPraHMYeCKuX BeIIECTB U3 Heopranndeckux. Onbir C. Mumnnepa
u I'. FOpu. O6pazoBanue mnoaumepoB U3 MoHOMepoB. KoarepBaTHas
runore3a A. M. Onapuna, runoresa nepBuyHoro oynsoHa J[x. Xonnaeiina,
reHetudeckas runotreza I'. Mémnepa. Pubosumsr (T. Yek) u rumnoresa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHHE
MPOTOKJICTKH.

Uctopua 3emmm wu  Meronsl €€ wusyueHus. Fckomaemsie
OpraHUYeCcKue OCTaTKU. ['€0XpoHOorus U €€ MeToabl. OTHOCUTEIbHAS U
a0COJIOTHAsS TeOXpOHOJIOTHS. [ '€0XpOHOIOTHYECKasl IIKala: 30HBI, 3PHI,
MEPUOIBI, FTIOXHU.

Hauvansuble osTanel opraHudeckord H3Bodronuu. llosBienue wu
ABOJIIOIMS TIEPBBIX KIJIETOK. DBOJIOIMUS MeTaboiu3Mma. Bo3HUKHOBEHHE
nepBbIx skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKHA KaK aHaJIor
nepBeix Ha 3emie coobmectB. Crtpomaronutel. [IpokapuoTsl u
3YKapHUOTHI.

[Ipoucxoxaenne dykapuor (cuMOHOreHe3).  DBOIIOIMOHHOE
IIPOUCXOKICHUE BHUPYCOB. IIpoucxoxnenue MHOT'OKJIETOYHBIX
OpPraHu3MoB. BO3HUKHOBEHME OCHOBHBIX TIPYyHIl MHOT'OKJIETOYHBIX
OPraHU3MOB.

OCHOBHBIC JTanbl 3BOJIOLMU BBICHIMX pacTeHuil. (OCHOBHBIC
apomopdo3sl pacrenuit. Bwixom pacrenmit Ha cymry. [losBieHue
CIIOPOBBIX pPACTEHUN M 3aBOEBaHHE WMMH CyIIHM. CEeMEHHbIE pPACTCHUSI.
[IponcxoxieHne NBETKOBBIX PACTEHUM.



OCHOBHBIE 3Tamnbl HBOJIOUUH KUBOTHOTO Mupa. (OCHOBHBIC
apomopho3bl KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3peIB —
MOSBJICHUE COBPEMEHHBIX TUIOB. IIepBbie XOp/10BbIE KUBOTHBIE. JKU3HB
B BOJE. OBOJIOUUS TMO3BOHOYHBIX. [Ipoucxoxnenue ampubuii wu
pentwiui. [lpoucxoxkaeHue MiEKONUTAOIMX W NOTUll. [IpuHIUMn
KJIIOYE€BOT'O apoMopdo3a. OcBoecHue 0CCII03BOHOYHBIMH u
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PazButne ku3HM Ha 3eMjie MO H3paM W MEpuojaM: apxew,
MpPOTEpPO30ii, Maneo3oM, Me3030i, KaiWHO30M. OOIIas XapaKTepucTuka
KJIMMara W TEOJIOTMYECKHX TmpoueccoB. llosBienne u  pacuser
XapaKTepHBIX OPTraHU3MOB. YTJI€00pa30BaHUE: €r0 YCIOBUS U BIIMSHUE
Ha ra30BbIA cOCTaB aTMOC(HEPHI.

MaccoBble BBIMHpaHUSI — 3KOJIOTUYECKUE KPHU3UCHI MPOILIOTO.
[IpyuriHBl M CHEACTBUS  MACCOBBIX BbIMHUpaHUW. COBpEMEHHBIN
AKOJIOTMYECKUN KpU3HC, ero ocobeHHocTtn. IIpobrmema coxpaHeHus
O6ropa3zHooOpasust Ha 3emiie.

CoBpeMeHHass cuCTeMa OpraHudeckoro Mupa. [IpuHUIUNBI
Kiaccupukanuu opraHu3MoB. OCHOBHBIC CHCTEMATHYECKHE TPYIIIHI
OpPraHU3MOB.

JlemoHcTpauumn

[Toptpersi: @. Penn, JI. Cnamnanuanwu, J1. [Tactep, U. 1. Meunukos,
A. W. Onapun, JIx. Xongeitn, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmuibl u cxembl: «Cxema ombiTa ®@. Penn», «Cxema ombita Jl.
[TacTepa mo wu3ydeHHIO caMo3apoxkaeHus xu3Hm», «Cxema omnbita C.
Mwumniepa, 1. Hpw», «OTansl HEOPraHUYECKOW  HBOIIOLUNY,
«I'eoxpoHonornyeckass Iikaiga», «HadanbHble »ATanbl OpPraHUYECKOU
sBosronMNY, «Cxema 00pa3oBaHHMS 3YKapHOT IyTEM CHMOHOTEHE3a»,
«Cuctema >xuBOM mpuponb», «CTpoeHue Bupyca», «ApoMopdo3bl
pacTeHHI», «PuHMOPUTHD, «OIHOKJIETOYHBIE BOJIOPOCINY,
«MHOroOKJIE€TOYHBIE BOJIOPOCIINY, «Mxny, «ITamopoTHUKWY,
«l"omocemeHHbIe pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHuin», «Cxema
pa3BUTHSA ’KUBOTHOT'O MHpay, «Apomopdo3ssr YKUBOTHBIX»,
«IIpocrenimmey, «KHI11€YHOIIOJIOCTHBIE, «Ilmockue YEpBW»,
«Unenncronorue», «PwiOb», «3emMHOBOmHBIEY, «lIpecMbikaronuecs,
«lItnupy, «Miekonuraromme», «Pa3BUTHE XU3HU B apXEUCKOU 3peEy,
«Pa3ButHe KHU3HM B MPOTEPO3OUCKOM 73pe», «Pa3BuTHe KU3HU B
MaJIC030UCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3putue



KU3HU B KaMHO30MCKOM 3pey», «COoBpeMEHHas CUCTEMAa OPTraHHYECKOTO
MUPay.

ObopynoBanue: repOdapuu  pacTeHM  pPa3JIMYHBIX  OTHEJIOB,
KOJUIEKIIMM HACEKOMBIX, BJIKHBIE IIpEnaparbl >KUBOTHBIX, PAKOBUHBI
MOJUIFOCKOB, KOJUIEKIIMN WIJIOKOKHUX, CKEJIETHI IT03BOHOYHBIX KMBOTHBIX,
yydesla NTUL M 3BEPEH, KOJUIEKIMM OKAMEHEJOCTEH, IIOJE3HBIX
MCKOIIa€MbIX, MYJISDKM OPIraHUYECKUX OCTaTKOB OPTraHU3MOB.

Bupryaabnasa gaboparopHas padora «MojaenupoBaHUE ONIBITOB
Munnepa—tOpu 1o wu3ydeHuro aOMOr€HHOTO CHHTE3a OPTraHUYEeCKUX
COEIMHEHHI B IEPBUYHON aTMOC(epe».

JlabopaTopHass padora «l3ydeHue W ONHCAaHHUE WCKOMAEMBIX
OCTAaTKOB JIPEBHUX OPTraHU3MOBY.

IIpakTuueckas padora «l3yueHue o0COOEHHOCTEH CTPOCHUS
PacCTEeHUM Pa3HBIX OTIEIOBY.

IIpakTnueckass padora «l3ydyeHue OCOOCHHOCTEM CTpOEHUS
MTO3BOHOYHBIX >KMBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Pasnensl v 3aaa4n aHTPONOIOTrUU. METOIbI AHTPOIIOJIOTHH.

CraHOBNIEHME MNPEICTAaBICHUNM O NPOUCXOXKICHUU YEJIOBEKA.
Pennrnosnsie Bo33penns. COBpeMEHHbIE HAYYHBIE TEOPUH.

CXxoncTBO 4enoBeka ¢ KMUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE
yesoBeka. (CBHIETENbCTBA  CXOJCTBA  YEJIOBEKA C  KUBOTHBIMH:
CpaBHHUTEIbHO-MOp(doONOruueckue, dSMOpUoNOruueckue,  (Gpusnoaoro-
OonoxuMmuueckue, moBeAeHueckne. OTIUYMs 4YeloBeKa OT IKUBOTHBIX.
[IpssMoxoxkaeHNE M KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAaKOB. PazButue
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIbHOM CHCTEMBI.

JBukymue cuiabl ((hakTophel) aHTPOIOreHe3a: OUOJIOTHYECKHE,
conuanbHbie. COOTHOMIEHNE OMONIOTHYECKUX B COIMABHBIX (DaKTOPOB B

aHTPOTIOTCHE3E.
OcCHOBHBIE CTaJIuMU AaHTPOIIOreHe3a. PaHHuE 4enoBEKOOOpa3HbIC
00e3bsiHbl  (IPOKOHCYJIBI) U pAaHHWE TOHTHUIBI — OOIHUe TMPEIKH

4eJI0BEKOOOPa3HbIX 00€3bsH M JIoJeH. ABCTPAJIONUTEKH — JABYHOTHE
MIPEAKH JroIeH. YeloBeK yMenblid, IEPBbIE U3TOTOBJIEHUS OPYAUN TPY/IA.
YenoBek MpsMOXOASIINUNA U MEPBBIM BBIXOA JIOACH 3a mpeneisl AQpHKu.
Yenoek redaenbOeprckuii — oOMIMHA  MPEIoK  HEaHACPTAIbCKOTO
YeJI0BEKAa W YeJIOBEKa pasyMHOro. YesoBeKk HEaHAEPTaJIbCKUM Kak BUJ
JIOEU XOJIOMHOIO KiMmara. YelnoBeK pa3yMHBIM COBPEMEHHOIO THIIA,



JIEHUCOBCKHUI YEJIOBEK, OCBOEHUE KOHTUHEHTOB 3a MpenenaamMu AQpUKy.
[TaneoreneTrka 1 majaeoreHOMHUKA.

OBONIOIUST COBPEMEHHOIO uejoBeka. EcTecTBeHHbII OTOOp B
NOMYJSIIUAX 4YesoBeKa. MyTalMOHHBI Mmpolecc U HOJUMOpP(hU3M.
[lomynsiimoHHbIe  BOJHBI, JApeid TeHoB, wmurpamus U «3pdekr
OCHOBATEJISD) B TOIMYJIALUSIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. Ilowarme o pace. bonpmume pacer:
eBporeoniHas (eBpa3uiickas), aBCTpallo-HETPOUAHAs (IKBAaTOpUaJIbHAs),
MOHTrOJIOU/IHAsA (a3uaTcKo-aMepHuKaHcKas). BpemMs u myTtu pacceneHus
yenmoBeka Mo TuiaHete. EamHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Iprucrnoco6iieHHOCTh YelloBeKa K pa3HbIM
YCIOBUSIM OKpy»Karwllel cpenapl. BrnusiHue reorpaguueckoid cpeiabl u
npetiha reHoB Ha MOP(OJIOTHIO U (PU3HOIOTHIO YETIOBEKA.

MexaucIiuIuIMHapHbie METOAbl B (DU3MYECKOl (OMOJIOTHYECKOM)
aHTPOTOJIOTUU. DBOJIOIMOHHAS AHTPOIOJOTHS M IaJCOAHTPOIIOIOTHS
YeIOBEUYECKUX MOMyJsIuidl. broconmansHpie HCCIETOBAaHUS MPUPOIBI
yenoBeka. VMccienoBanue K03BOMIONUN OMOJIOIMYECKOTO U COLIMAIBHOTO
B YEJIOBEKE.

JdemoncTpanuu
[Hoprpersr: Y. [Hapsun, JI. Jlukm, S. . Pormnckun, M. M.
I'epacumos.

Tabmuiel 1 cxembl: «MeToJbl aHTPONOJOTHNY, «[ 0JIOBHOW MO3T
gyenoBekay, «UYenoBekooOpasHble 00€3bsiHBI»Y, «CKeleT 4deloBeKa u
CKEJeT ImmuMnaHize», «PynuMeHThl W araBU3MbD), «JIBHXKYILIHE CHUIIbI
AHTPOIIOTE€HE3a», « IBOJIIOIIMOHHOE JIPEBO YEIIOBEKA», «ABCTPATIOMUTEK,
«YenoBexk ymenbli», «YenoBek nOpAMOXOIAIIMN», «J|€HUCOBCKUM
yenoBek» «Heanaepranbip», «KpoManboHub», «lIpeaku deaoBekay,
«TaIbl BOJIIOINM YEI0BEKaY, «Packl yeaoBekay.

O6opynoBanue: MYJISDKHA OKaMEHEJIOCTEH, MPEIMETOB
MaT€pUAJILHOM  KYJbTYpbl  MPEAKOB  YEJIOBEKA,  PEIPOLYKIUH
(boTtorpadum) xkapTuH ¢ MUDPOTOTHUECKUMH U OUOJICHCKUMU CIOKETaMU
MIPOUCXOXKICHHS YeoBeKa, (hoTorpaduu HaXOJ0K MCKOIIAeMbIX OCTaTKOB
YEJIOBEKA, CKEJET YeJIOBEKa, MOJEJIb Yepena 4YeJOBEeKa M uepena
IMMIAH3€, MOJICJIb KUCTH YE€JIOBEKAa M KUCTH IIMMIIAH3€, MOJIEJIM TOpCa
MPEAKOB YETIOBEKA.

JlaGopaTopHasi pabGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHS
CKeEJIeTa YEJI0BEKA, CBSI3AHHBIX C IMIPAMOXOKICHUECM.



IIpakTnueckass padora «/3ydyeHue SKOJOTMYECKUX aJaITaIuil
YEJI0BEKaY.

Tema 6. IKoj0rus — HAyKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB
U HAJIOPTraHU3MEHHBIX CHCTEM C OKPY KAIoIIeld cpeaou

3apoxAeHUE U pa3BUTHE 3KoJoruu B Tpynax A. 'ymbonpara, K. @.
Pynwe, H. A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B. H. Cykauésa.
Pa3nenbl v 3agaun skonoruu. CBsi3b 3KOJOTUU € APYTUMHU HAyKaMHU.

Metoael skonoruu. I[loneBble HaOMOAEHHS. OKCHEPUMEHTHI B
HKOJIOTUU: MPUPOAHBIE U JJabopaTopHble. MOJEINPOBAHUE B SKOJIOTHH.
MOHUTOPUHT OKpPYXKAIOLIEW CpEeIbl: JIOKAJbHbIM, PETMOHAIBHBIA U
rJ100aIbHBIN.

3HAYEHHUE DKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKA. DKOJIOIMYECKOE
MHpPOBO33pE€HHE KaK OCHOBA CBA3€H 4YEJIOBEUECTBA C IPUPOJIOH.
@OopMHpOBaHUE  JKOJOTMYECKOW  KYJbTYpl M 3KOJIOIMYECKOU
IPaMOTHOCTH HACEJICHUS.

JlemoHcTpauumn

[Moptpersr: A. I'ymGonsar, K. ®. Pynbe, H. A. Cesepuos, O.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuupbl u cxembl: «Pazgensl skomorun», «MeToabl IKOJIOTHNY,
«CxeMa MOHUTOPHHIA OKPYKAIOIIEH CPEIbI».

JlabopaTropHass padora «l/3ydeHne METOAOB HKOJOTHMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa OOMTAHUS

Okojorudeckre (aKTOppl U 3aKOHOMEPHOCTH WX JCHCTBHSL.
Knaccudukammst sxomornuecknx (pakTopoB: aONOTHIECKHE, ONOTHUECKHE,
aHTpornioreHHsle. OO0IMEe 3aKOHOMEPHOCTU JIEHUCTBUS 3KOJOTHYECKHX
¢daktopoB. IlpaBuno wmunumyma (K. Inopenrens, [O. JIubux).
TonepanTHOCTH. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue (¢daktopel. CBeT Kak JKOJOTHYECKHU (akTop.
JlelicTBME pa3HBIX YYacTKOB COJIHEYHOTO CIHEKTpa HA OpraHU3MBL.
DKOJIOTUYECKHUE TPYIIbI PACTEHUN U KUBOTHBIX [0 OTHOIIEHUIO K CBETY.
CurnanpHas posab cBera. DoTonepruoausm.

Temneparypa kak sKonoruueckuii gpakrop. JleiictBue temneparypbl
Ha Opranu3Mbl. lIOMKWIOTEpMHBIE W TOMOMOTEPMHBIE OPTAHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak oaxonoruueckuit  daxrop. Ilpucnocobnenus
pacTeHul K mojjep>kaHuio BogHoro Oananca. Kimaccudukamus pacteHuit



10 OTHOIICHWIO K Boje. [IpucrmocoOneHns >XKWBOTHBIX K H3MEHEHHUIO
BOJTHOTO PEXHUMa.

Cpensl oOWTaHWS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIIHAs,
MOYBEHHAs, ITyOMHHAas MOANOYBEHHAs, BHyTpUOpTraHu3MeHHas. OU3nKo-
XUMUYCCKUC 0COOEHHOCTH cpen oOuTaHus OpTaHU3MOB.
[TpucnocoGeHns OpraHU3MOB K KU3HHU B Pa3HBIX CpeIax.

buonornueckne puTMbl. BHemHWE W BHYTPEHHHE PHUTMBI.
CyTouHble W ToAWYHBIE PUTMBL [IpHUCTIOCOOIEHHOCTH OPraHUW3MOB K
CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3mMoB. [loHsATHE O KU3HEHHOU (opme.
XKuzHennsie GOpMBI pPACTCHHH: JCPEBBS, KYyCTAPHUKH, KYCTApHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (DOPMBI
KUBOTHBIX: THJAPOOHOHTHI, TE€OOHOHTHI, a’pOOMOHTHI. (OCOOEHHOCTH
CTpOEeHHUA U 00paza KU3HHU.

buotnueckue daktopbl. Buasl OMOTHMYECKUX B3aMMOJCUCTBUIA:
KOHKYPEHIIUA, XHUITHUYECTBO, cMMOMO3 u ero Qopmsel [lapasutusm,
KOOTepalus, MyTyalu3M, KOMMEHCAJIU3M (KBapTUPaHTCTBO,
HaxyieOHu4yecTBO). Herpoduueckne B3auMOJEHCTBUA — (TONMUYECKUE,
dbopudeckne, dabpudeckue). 3HaUCHHE OMOTHYECKUX B3aUMOJICUCTBUI
JUIsI  CYIIECTBOBAHMSI OpPTraHW3MOB B cpenae oOwrtanwms. [lpuHIun
KOHKYPEHTHOTO MUCKITIOUCHUSI.

JdemoncTpanuu

Tabmuubr u  cxembl: «Okojoruyeckue (axtope», «CBeTOBOMU
CHEKTP», «IKOJOTUICCKUE TPYIIIHI )KHBOTHBIX 110 OTHOIICHUIO K CBETYY,
«TermmoKkpoBHBIE  JKUBOTHBIE»,  «XOJOJHOKPOBHBIC  >KUBOTHEIE,
«Duznonoruyeckue  aJanTauu  KUBOTHBIX», «Cpeabpl  oOUTaHMS
opranusmoBy», «buomornueckue putmb, <« KuszHeHHbie  (QOpMBI
pactenmit», «KuszHeHHbIe  (QOPMBI  JKMBOTHBIX», «ODKOCHUCTEMA
IIAPOKOJIUCTBEHHOTO JIECa», «IDKOCHCTEMA XBOWHOrO Jjeca», «llemm

NMUTaHUSA»,  «XumHudectBoy,  «Illapasutuszm»,  «KoHKypeHIUs»,
«Cumbmo3», «KommeHcammsm.
O6opynoBaHue: repbapun pacTeHuit u JKUBOTHBIX,

MPHUCTIOCOOJICHHBIX K BIMSHHUIO PA3IUYHBIX IKOJOTUYECKUX (PAKTOPOB,
repOapun CBETONIOOMBBIX, TEHEMOOUBBIX U TEHEBBIHOCIHMBBIX PAaCTECHUM,
CBETOJIFOOUBBIE, TEHETIOOUBbIE U TEHEBBIHOCIUBbBIE KOMHATHBIE PACTEHUS,
repbapuu u KOJUIEKLIUU TEIUIOIIOOUBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMUMBBIX pacTEeHU#, 4Yydela MNTULl U 3Beped, repbdapuu
pacTeHmii, OTHOCSIMXCS K TrHurpoduramM, kcepoduram, wmeszodutam,



KOMHATHBIE pPACTEHUS JAHHBIX TPYNN, KOJUICKIIMH  JKUBOTHBIX,
OOMTAIONINX B Pa3HBIX Cpenax, repOapud W KOJUICKIUH PACTECHHH U
KUBOTHBIX, OOJaJalolUX YepTaMHU MPUCHOCOOJEHHOCTH K CE30HHBIM
U3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu M KOJUIEKIMH DPACTEHUH WU
KUBOTHBIX PA3JUYHBIX JKU3HEHHBIX (OPM, KOJJICKIIMU >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas padora «BbIsIBICHHE MPUCIIOCOOJICHU I
OpPraHU3MOB K BIUSIHHIO CBETa.
JlaGopaTopHuas padora «BbIsiBIICHHE MPUCTIOCOOJICHU I

OPraHu3MOB K BIUSHUIO TEMIIEPATYPhD).

JlaGopaTtopHas padora «AHaToMUuYE€CKHE OCOOCHHOCTH PACTCHUI
U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rvsi BUAOB ¥ NOMYJIANUI

DKOJIOTUYECKUE XapaKTEPUCTUKH mnomyisauuu. [lomynsuus kak
Ouosyornyeckasi cucrema. Pojb HEOTHOPOTHOCTH Cpefbl, (HU3UIECKUX
OappepoB W ocoOeHHOcTel Owonormu BUIOB B  (HOPMHUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTypbl mnomnyisinuid. OCHOBHBIE IOKa3aTeln
MOIYJISLIUU: YUCIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U IIOJIOBast CTPYKTYpa,
POKIAEMOCTD, IIPUPOCT, TEMII POCTa, CMEPTHOCThH, MUT'PALIUSL.

DKOJOTUYeCcKass CTpykTypa mnomysanud. OLEeHKa YHCIEHHOCTH
nonyysinuy. JlnHamMuka mnomymsuuu U €€ peryisanus. buorudeckwuii
MOTEHUHAI MNONMyJsiuuA. MoJenupoBaHUE JUHAMHUKHA — TOIMYJISLHH.
KpuBbie pocta uwncieHHOCTH mnomyiasiuud. KpuBble BbDKUBAHUSL.
Perynsuus 4uciaeHHOCTH MOMYJALUN: poib (GAKTOPOB, 3aBUCAIIUX U HE
3aBUCAUIMX OT IUIOTHOCTH. DKOJIOTMYECKHE cTpaTeruu BUIOB (r- u K-
CTpaTerun).

[lonsitue 00 »SKOJOTMYECKOM HuUIIE BUJa. MecTooOUTaHHeE.
MuoromepHass Mozenb 3Kojgorudeckon Humu Jx.M. XaruynHCOHa.
Pazmepsl skomormveckoil HumM. lloTeHImManeHass W peaau3OBaHHAS
HUILIU.

Bun kak cucrema mnomyiamuid. Apeanbl BUJIOB. Buasl M ux
KU3HEHHBIE CTPATEruu. JKOJIOTMUECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH  TOBEICHUA W MHUTpPAlMd  KUBOTHBIX.
buonornueckue nHBa3uM 4yKEPOJIHBIX BUOB.

JdemoncTpanuu

IToprper: k. 1. XaTunHCOH.

Tabnuibl U cXeMbl: «DKOJIOTHYECKUE XaPAKTEPUCTUKHU TTOMYJIISIIUI,
«IIpocTpaHCcTBEHHas1 CTPYKTypa HOMyJsinun», «Bo3pacTHbIE MHUPAMUIbI



nonyysinumn», «CKOpPOCTh 3aceNeHUs] MOBEPXHOCTH 3€MIIM Pa3IMYHBIMU
opranuzmammn», «Moaeinb 3konorndeckon Humu J[x. M. XatauHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUHA KUBOTHBIX.

JlabopaTopuass pabora «[IpucrnocoOieHuss ceMsH pacTeHUU K
PACCEIICHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIeCKHEe CUCTEMBI.

CooOmectBa opranu3smMoB. buoneno3 u ero crpykrypa. Cpsszu
MEXy OpraHu3MaMu B OMOIICHO3E.

OkocucremMa Kak oTkpbiTas cuctema (A.  Jbx. Tencum).
OyHKIIMOHAIbHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu u
cetu. AOuoTudeckue OJI0KU IKOCUCTEM. [IOUBBI U WJIBI B IKOCUCTEMAX.
KpyroBopoT BemecTB U MOTOK SJHEPTUU B SIKOCUCTEME.

OcCHOBHBIE TOKa3aTeNIM 3KOCUCTEMBbL. buomacca W NpPOAYKIHS.
DKOJIOTHYECKHE MUPAMHUJIBI YUCeT, OMOMAaCChl M SHEPTHH.

Junamuxka  sxkocucmem.  Kamacmpoguueckue  nepecmpotiku.
@nyxmyayuu. HanpaBlieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. llepBuyHblE W BTOPUYHBIE CYKIIECCUM M HUX TPUYHHBL
AHTpONOreHHBIE BO3ACHCTBUS Ha CyKileccuu. KiimMakcHoe cooO0I1ecTBo.
buopasHooOpazue u TMONMHOTA KpPYroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKOCUCmEMbl 03€P U peK. DKocucmembl
Mopeli U 0KeaHos. IKocucmembl MyHOp, 1eco8, Cmeneli, NyCMmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ATpPO3KOCHUCTEMA.  ATPOLEHO3.
Paznuyust Mex1y aHTPOINIOT€HHBIMU U PUPOTHBIMU SKOCUCTEMAMHU.

YpboskocucrteMbl. OCHOBHBIE  KOMIIOHEHTBI ~ YPOOIKOCHCTEM.
loponackass dmopa u dayna. CuHaHTpomM3auus TOPOJCKON (ayHBI.
buomornyeckoe W XO3AWCTBEHHOE 3HAYEHUE aArpOdKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHMS OCHOBHBIX B3aUMOJICHCTBUUI
OpraHu3MOB B JKocucrteMmax. Poav kackaonozo s¢gexma u 6udos-
0upukamopos (Kurouesvix 6u0o8) 8 QYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »Hepruu M BEIIECTB MEXKAY CMEXHBIMH 3KOCHCTEMaMHU.
Y CTOMYMBOCTh OPraHU3MOB, NOMYJSALIMH M DKOCHCTEM B YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JCHCTBUM.

Mexanuzmvl  8030eticmeusi  3a2pA3HEHUll  PA3HLIX  MUNO08 Ha
cyOOp2aHUZMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM
VPOBHSAX, OCHOBbl HKOJO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20



gozoeiicmeusi. ~ MeTOOJIOTHSI ~ MOHUTOPUHIAa  €CTECTBEHHBIX  H
AHTPOTIOTEHHBIX KOCHUCTEM.

JdemoncTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmumsr u  cxembl: «CTpykTypa OuoleHO3a», «DKOCHCTEMa
IIAPOKOJIUCTBEHHOTO  JIeca»,  «IDKOCHUCTEMa  XBOMHOIO  Jiecay,
«DyHKIIMOHATIFHBIE TPYMIBI OPraHU3MOB B 3KocucTemey, «KpyroBopor
BELIECTB B 3KocucTeMey, «llenn nurtanus (mactOWIIHAS, AETPUTHAS)Y,
«JKoJIOTUYECKass NHUpaMuJa Yucen», «IKOJOrMyecKkas NHupamuaa
OonomMaccel», «JKOJIIOTHYECKas MupamMuaa osHeprum», «O0pa3oBaHue
6onora», «llepBuunas cykueccusi», «BoccraHoBnenue meca mocie
noxkapa», «JKocucreMa o3epa», «ArpoueHosy», «Kpyropoport BeniecTs u
MIOTOK SHEPTUH B arpoueHosey, «lIpumepsl ypooIKocucTem».

ObopynoBanue: repOapuu pacTeHUU, KOJUIEKIIMM HACEKOMBIX,
gy4yelna NTHI W 3BEpeid, TrepOdapuu KyJIbTYpHBIX U JUKOPACTYIIUX
pacTeHMIA, aKBApUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo0o3IKOCHUCTEMBI.

JlabopaTtopnass pabGora «M3yueHue pazHoOOpasusi MEJIKUX
MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B TUIUYHBIA OuoreorneHo3 (B ayOpaBy,
Oepe3HsK, eNbHUK, Ha CYXOJOJbHBIA WU TOWMEHHBIH JyT, 03€po,
00J10TO)».

IKCKypceust «OKCKYypCUsi B arposkocucTeMy (Ha mojie WM B
TETUTUIHOE X03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buocdepa — obOmerianerapHas o0osiouka 3eMilH, TIE CYIIECTBYET
WIM CYIIEeCTBOBala »U3Hb. Pa3zBuTue mpenctaBieHuil o Ouocdepe B
Tpyaax 3. 3wocca. Yuenue B. U. Bepuanckoro o ouochepe. O6nactu
o6unocdepsl u e€ cocras. JKuBoe BemecTBo Onocdepsl u ero GyHKINH.

3aKOHOMEpPHOCTH  CyliecTBoBaHUs ~ Ouocdepnl.  OcobeHHOCTH
ouocgepsl Kak rio0agbHONW 3KOCHCTEMBI. JIMHAMUYECKOE PaBHOBECHE B
ouocdepe. KpyroBopoTel BemecTB U OHMON€OXUMHUYECKHE IUKJIIbI
(yrmepopa, a3orta). PutMmuaHocTs siBneHmit B Onocdepe.

3onanpHOCTh OWocheprl. [lonsarne o Omome. OCHOBHBIE OHOMBI
CYLIU: TYHJpa, XBOWHBIE Jieca, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIE Jeca,
CTENH, CaBaHHBI, MYCTHIHHU, TPOIMYECKUE Jieca, BBICOKOropbs. Kimmar,
PacTUTEIbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.



Ctpykrypa W (PyHKIMS >KHBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO
noTeHuuana u ouochepHnIx GyHKIUH.

JdemoncTpanuu

[Toptpetsi: B. . Bepnanckuit, 3. 3rocc.

Tabmuubr n cxemsl: «['eocdepsr 3emmm», «KpyroBopor azora B
npupone», «Kpyrosopor yrimepoma B mpupoae», «Kpyroeopor
KHciopona B mpupone», «KpyroBopor Boasl B mpupoje», «OCHOBHBIC
ouombl cymmy, «Knumartnyeckue mosica 3emnn», «TyHnapay, «Taiiray,
«Cwmemannbiil nec», «lllupokonucTBennslil jgec», «Crenby», «CaBaHHaY,
«IIycteiaay, « Tponudeckuit ecy.

O6opynoBanme: repOapuu pacTeHUH pa3HBIX OMOMOB, KOJIICKIIHH
KUBOTHBIX.

Tema 11. YestoBek M OKpPYyKAIOMIAS Cpeaa

DKOJIOTHUECKHE KPU3UCHl U UX NpUUMHBL. Bo3nelicTBue yernoBeka
Ha Owochepy. 3arps3HeHune BO3AYIIHOM cpenbl. OxpaHa BO3AyXa.
3arpsi3HeHHE BOAHOM cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHune Kiaumara.

AHTpPONOr€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIN MHUP.
OxpaHa pacTUTENBHOTO M >KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIIBI
oxpanbl npupoasl. Kpacueie kHuru. Ocobo oOxpaHseMble MPUPOIHBIC
tepputopuu (OOIIT). borannueckue cazbl 1 300JOTMYECKHUE MAPKH.

OCHOBHbIE TPHUHLHUIIBI YCTOMUMBOIO PAa3BUTUSl 4YEJIOBEUYECTBA U
npuponbl.  PalyoHanbHOE — MPUPOAONOSIB30BAHME U COXpPaHEHHE
Ouwonornyeckoro pasHooOpaszus 3emin. OOmme 3aKOHOMEPHOCTH
r100aTbHBIX JKOJOTHYECKHX KpU3UCcOoB. OCOOCHHOCTH COBPEMEHHOTO
KpHU3HCA U €r0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTHe METO10B MOHUTOPUHIA PA3BUTHUSl OMACHBIX TEXHOI'€HHBIX
MIPOILIECCOB. Cucmemmnvie uccneo0o8anus nepexooa K
pecypcocbepezarouyeti u KOHKYDEeHMOCHOCOOHOU 9HepeemuxKe.
buonocuueckoe  paznoobpasue u  o6uopecypcvi.  Hayuonanvnule
uHgopmayuonnvie cucmemsl, obecneuusaroujue 0OCmMyn K ungopmayuu
nOo  COCMOAHUIO ~ OMOENbHbIX  6U008 U  9kocucmem.  (OcHOBbl

aKopeadburumayuu aKocucmem u cnoco6os OopbObI c
buonogpexcoeHuaMuY. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.
JdemoncTpanuu

Tabmuubr u cxembl: «3arps3HeHue arMmochepb», «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue mouBs, «llapaukoBsiil 3@ dexr», «Ocobdo
OXpaHsieMbI€ PUPOIHBIE TEPPUTOPHUIY, «MOJENH yIPaBIIEMOTO MUPAY.



ObopynoBanue: ¢ororpadhun OXpaHSEMbIX PACTCHHH U KUBOTHBIX
Kpacnoii kauru Poccniickon @enepannn, KpacHoi KHATH pernoxa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBbI
1O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JaronmMucs MporpaMm CpeIHEro 0011ero 00pa30BaHus: JIMUHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOrPAMMBI 1O
OWONIOTHM  BBIICTICHBI  CJICAYIONIME  COCTABJISAIONMIAC:  OCO3HAHHE
00yYarOIIMMUCS POCCUNUCKON TPakIaHCKOW MJCHTUYHOCTH — TOTOBHOCTH
K CaMOpAa3BUTHIO, CAMOCTOSITEJIbHOCTH M CaMOONPEIEICHUIO, Haauuue
Momusayuu K OOyUYECHHUIO OHWOJIOTUHU, YeleHAnpasleHHoe pas3sumue
BHYTPEHHHMX YOEXJICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEU U
UCTOPUYECKUX  TPATUIIMKA  pa3BUTUS  OWOJOTHYECKOTO  3HAHUS,
20MOBHOCMb U CNOCOOHOCMb 00YYAIOLTUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKaMH, IPUCYIIUMU
cucteMe OWOJOTHYECKOTO OOpa3oBaHUsA, Haiuyue NnpasoCo3HAHUS
AKOJIOTUYECKON KYJIBTYPbl, CHOCOOHOCMU cmasums TEAN U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOTPaMMbl MO OHOJIOTHH
JOCTUTAIOTCSI B €MHCTBE y4eOHON M BOCHUTATEIBHOU NEATETLHOCTH B
COOTBETCTBUM C TPAAUIMOHHBIMU POCCHUHUCKUMHU COLMOKYJIBTYPHBIMU,
HUCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHSATHIMU B
oOliecTBe TMpaBUJaMH W HOPMaMu TIOBEACHUS U  CIIOCOOCTBYIOT
MPOLECCaM CaMONO3HAHMsI, CAMOBOCIIUTAHUSL U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEU MO3UIUMU JIMYHOCTU, MATPUOTU3MA U YBAKEHUS K 3aKOHY U
MPaBOMOPSAKY, YEJIOBEKY TpyJa U CTapUIEMY IMOKOJIEHUIO, B3aMMHOIO
yBaXEHUSI, OEPEeKHOrO0 OTHOIICHHWS K KYyJIbTYPHOMY HACIEIUI0 H
TpaJUuLMsAM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoir Penepanuu,
MPUPOJIE U OKPYIKAIOIIEH Cpeae.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOEHUA  y4eOHOro  mpeamMeTa
«buonorus»  JOKHBI  OTpakaTh  TOTOBHOCTb U CIIOCOOHOCTh
oOydJaronuxcsi PyKOBOJICTBOBATHCS  C(HOPMUPOBAHHOW  BHYTPECHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOWM LIEHHOCTHBIX OPHEHTAlWN, MO3UTHBHBIX
BHYTPEHHMX YOEXKICHUH, COOTBETCTBYIOLIUX TPAJAUIIMOHHBIM 1IEHHOCTSIM
POCCHUHCKOTO OOIIEeCTBa, pacCUIMPEHUE >KU3HEHHOTO OIMbITa W OIMbITA



NEATeIbHOCTY B  TPOILIECCE pealn3alli OCHOBHBIX HAampaBICHUMN
BOCITUTATEJILHOM JAESITEIILHOCTH, B TOM YMCJIC B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3WIMH OOYYalomerocss Kak
aKTHUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCUICKOTO 00IIEeCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH,
YBOKCHHUE 3aKOHA U TTPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH MPH
CO3/IaHUM Y4YEOHBIX IIPOCKTOB, PEIICHHH Y4YE€OHBIX W IMO3HABATEJIbHBIX
3a/1a4, BHIMOJHEHUHN OUOJOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEIENIATh COOCTBEHHYIO MO3UIINIO MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSATH €€;

YyMEHHE YyYUTBIBAaTh B CBOMX JCHCTBHSAX  HEOOXOJIUMOCTH
KOHCTPYKTUBHOT'O B3aUMOJCHCTBHS JIIOJICH C pa3HBIMH YOEKJICHHUSIMU,
KYJIbTYPHBIMU IIEHHOCTSIMHU ¥ COIUATTLHBIM TIOJIOKCHHEM;

FOTOBHOCTh K COTPYJHHMYECTBY B MPOILECCE COBMECTHOIO
BBITIOJTHEHUS Y4YeOHBIX, MO3HABATEJIbHBIX W HCCIICIOBATEIBCKUX 3a/]ad,
YBaKUTEIIBHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTOB IPH OOCYXKICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUMCKOM T'pakJIaHCKOW HJICHTHYHOCTH,
MaTpuoOTHU3Ma, YBAKEHHUS K CBOEMY Hapoay, YYBCTBa OTBETCTBEHHOCTHU
nepen PoauHOM, TOpaocTH 3a CBOWM Kpail, CBOK PoauHy, CBOM S3bIK M
KYJIbTYpY, POIIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

IICHHOCTHOE OTHOIIICHUE K IPUPOJTHOMY HACICAUIO W MaMITHUKAM
NpUPOJBI, JOCTWKEHUsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHHE
U pa3BUTHE OHWOJIOTHMH, TOHUMAHMs 3HAYEHUs OWOJOTHM B TO3HAHHH
3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIY)XCHHIO M 3aIllUTE
OrteuecTBa, OTBETCTBEHHOCTH 32 €r0 CYIb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHWE TyXOBHBIX IIEHHOCTEW pOCCUNCKOTO HapO/1a;

c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHHUS,  ATHYECKOIO
MMOBEJICHUS,;



CIIOCOOHOCTh OLICHUBATh CUTYal[MI0 M NPUHUMAaThb OCO3HAHHBIE
pEelIeHUsl, OPUEHTUPYACh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSAM, CO3/IaHUIO CEMbH
Ha OCHOBE OCO3HAaHHOI'O MNPHUHATUSA LEHHOCTEM CEMEMHOM KWU3HU B
COOTBETCTBHUH C TPAAUIUSAMU Hapo10B Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUpY, BKIIOYas OSCTETUKY ObITa,
Hay4YHOI'O0 U TEXHUYECKOTO TBOPUECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIIICHU;

IIOHUMAHUE SMOLMOHAIBHOIO BO3JCHCTBUS >KMBOW IPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BHJAX HCKYCCTBA,
CTpEMJICHHE MTPOSIBIISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

S) d¢usuyeckoro BoCHUTAHMA, (POPMHUPOBAHUA KYJIBTYPbI
310POBbS ¥ IMOIMOHAJIBLHOIO 0JIATOIIOTYYMS

NOHMMAHUE U pean3anus 310pOBOro U 6€30macHOro oopasa KU3HU
(310poBO€ MUTaHUE, COONIOJICHWE TUTMEHWYECKUX IIPaBUJI U HOPM,
cOamaHCUPOBAHHBINA PEKUM 3aHATUN U OTIBIXA, pEryisipHas (u3nueckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMITIETEHTHOTO OTHOILICHHUS
K COOCTBEHHOMY (DPU3MUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

NOHMMAHUE IIEHHOCTHU MPaBUJ UHIUBUIYATbHOIO U KOJIJIEKTUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYaIIUIX, YTPOKAIOUINX 30POBBIO U KU3HU
JIIOICH;

OCO3HAaHUE TIOCJIEJICTBUH U HENpPUATUS BPEIHBIX IPUBBIUEK
(yroTtpeOseHus aaKoroJsi, HAPKOTUKOB, KypEeHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpPyAY, OCO3HAHME LEHHOCTM  MAacTepCTBa,

TPYA0II00UE;
TOTOBHOCTh K aKTHBHOM JICATCIIBHOCTH TEXHOJIOTHUCCKOW M
COIIMAJIEHOM HaIlPaBJICHHOCTH, CIIOCOOHOCTB UHUIIUAPOBATh,

IJIAHUPOBATh U CAMOCTOSITEIIBHO BHITIOJIHATH TAKYIO ICSITEIIbHOCTD;
WHTEpEC K Pa3IudHbIM cdepam MpoPeCCHOHATBHON eATeIbHOCTH,
yMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiedt mnpodeccun U
peann30BbIBaTH COOCTBEHHbBIC KU3HEHHbIC TUTAHBL;
TOTOBHOCTH U CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKU IeJIeco00pa3HOe OTHOIIEHHWE K TMpUPOJE Kak
VCTOYHHKY JKM3HHU Ha 3eMJI€, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJOTHYECKON KYJIbTYPhl: MNPUOOpETEHHE
OTIBITA TUTAHUPOBAHUSA MOCTYIKOB U OLIEHKU X BO3MOHBIX TTOCJICICTBUN
JUISL OKPYKAIOLIEH CpEbl;

OCO3HaHWE TIJI00ATBHOrO XapakTepa SKOJOTHMYECKHX NpoOJieM u
MyTEN UX PELICHUS;

CIIOCOOHOCTh ~ HCIOJIb30BaTh MPUOOpPETaEMbIE IMPU H3YYEHHUU
OWoJOTHH 3HAHWUS W YMCHHS TPH PEIICHUH IMPOOJIeM, CBSI3aHHBIX C
paloOHaAIbLHBIM MPUPOJIOTIOIB30BaHUEM (cobmoneHue MpaBUII
MOBEJICHUSI B NPUPOJIC, HANPABICHHBIX HA COXPAHEHUWE PABHOBECHUS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OMochepsl);

AKTUBHOE HENPHATUE JIEVUCTBUN, MPUHOCIIINX BPEI OKPYKAIOIIEH
OPUPONHOM  cpene, YMEHUE TMPOTHO3UPOBATH  HEOIArOMPHUATHBIC
DKOJIOTMYECKHE  IOCHEACTBHS  MNPEANPUHUMAEMBIX  JEUCTBUUA U
MpEeNOTBpalIaTh UX;

HaJIMYUE€ Pa3BUTOrO HKOJOTMYECKOTO MBIILIICHUS, 3KOJIOTHYECKOMN
KYJbTYpbl, OIIbITA JESATEIBHOCTH HKOJOTHUYECKON HaIpaBJICHHOCTH,
YMEHHSI pPYKOBOJICTBOBATHCSI MU B MO3HABATEILHON, KOMMYHHUKATUBHOU
U COIMAJIBHOW MPAKTUKE, TOTOBHOCTH K YYacTUIO B IIPAKTUYECKOMN
NEATEIbHOCTH SKOJIOTUYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BHUTHS HAYKHM M OOIIECTBEHHOW MPaKTHKH,
OCHOBAaHHOIO0 Ha JAMaJore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KyJIbTYpbl Kak
CpeliCTBa B3aUMOJECHCTBUSA MEXKY JIOJIbMH U MTO3HAHUS MUPA;

MOHUMaHUe crenuPuKu OUOTIOTUU KaK HAYKH, OCO3HAHUS €€ POJIU B
(GbOopMHUpPOBaHUM  PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
LEJIOCTHOTO MPEJCTaBICHUsI 00 OKpYKalIEM MHpPE Kak O €IHHCTBE
OpUpPONbI, dYeloBeKa ©  OOmecTBa, B MO3HAHUH  MPHPOJHBIX
3aKOHOMEPHOCTE H peHICHHH MPOOJIEM COXPAHEHHUS MPUPOTHOTO
paBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJISI COBPEMEHHOM
[MBWIM3AIMK: OOECNeYeHUs] HOBOI'O YPOBHS Pa3BUTHS MEIUIIMHBI,
CO3/IaHHE TEPCIECKTHUBHBIX  OMOTEXHOJIOTUW, CHOCOOHBIX  pemIaTh



peCypCHBIE TTPOOIEMBI PA3BUTHS YEIOBEUECTBA, MIOMCKA MyTEH BBIXO/1a U3
I00ATbHBIX JKOJIOTHYECKUX TpoOJieM M oOecreueHusl mnepexofa K
YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAJILHOMY HCMOJIB30BAHUIO MPUPOTHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJYICHUHM OMOJIOTHUECKHUX 3HAHUU B IETIAX
MOBBIIICHHSI OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK
COCTaBHOM dYacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOyYaronuxcs,
dhopMupyemMoit Ipu U3ydeHUHU OUOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJIOB TIO3HAHMS, HCIIONIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCITOJIb30BATh MOJMydaeMble 3HAHUS
U  aHamM3a W OOBSCHEHWSA SBICHHM OKpPYXAIOIMIEro MHpa |
MPOUCXOJAIMMUX B HEM H3MCHEHHH, YMEHHE JelaTh OOOCHOBAaHHBIC
3aKJIIOUYCHHS HAa OCHOBE HAy4YHBIX (DaKTOB W HMEIOIIUXCS JIaHHBIX C
IEJILIO TIOJIYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh  CaAMOCTOSTEIBHO HCIIOJIB30BAThH  OHMOJIOTMYECKHUE
3HAHWS IS PEIICHHsI POOJIEeM B peabHBIX )KU3HCHHBIX CUTYAITUAX;

OCO3HAHME IIEHHOCTH HAy4YHOW  JCATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MPOCKTHYID W  HMCCIEAOBATEIBCKYIO  JICSITCIHHOCTh
WHJUBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO H
caM000Opa30BaHUI0, K AaKTHBHOMY IIOJYyYEHHUIO HOBBIX 3HAHHHK TIO
OMOJIOTHUU B COOTBETCTBUU C )KU3HECHHBIMHU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeameTHple pe3yabTaThl OCBOCHHS y4eOHOTO MpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYUMBIE TSI (OPMUPOBAHUS MUPOBO33PEHUS
00y4aroIuxcsi MEKIUCIUILUIMHAPHBIE (MEXIIPEIMETHbIE) O0lLeHayYHbIE
MNOHSTHSI, OTpPaKaloUIMe IIeJIOCTHOCTh HAyYHOW KapTUHbI MHpa U
CHEeU(PUKY METOAOB MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, SHEPrUs, SBJICHHE, IMPOLIECC, CHUCTEMA, HAy4HbIA (DaKT,
MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBaHUE,
HaOJIIOJIEHUE, W3MEPEHHEe, HKCIEPUMEHT U JIPYTHe); YHUBEpCAJIbHBIE
yueOHbIe nercTBUS (mo3HaBaTesbHbIE, KOMMYHHUKaTHUBHBIE,
peryIaTUBHBIE), obecmeuuBarone ¢GopMupoBanue (HyHKIMOHATIBEHOM
IPAaMOTHOCTH M COIIMAJILHON KOMITETEHIINH OOYYaIOIIUXCsl; CITOCOOHOCTh
oOy4JaronMxcsi  UCIHOJIb30BaTh ~ OCBOEHHBIE  MEXAMCIHUILUIMHAPHBIE,



MHPOBO33pEHUYECKAE 3HAHUS W YHHBEPCAIbHBIE Y4YeOHBIC IEHCTBHS B
ITI03HABATEJIbHOW U COLIMAIIBHON MPAKTHUKE.

B pesynbrare m3ydeHuss OMOJOTMH Ha YPOBHE CpEIHEro OOIIero
obpazoBaHus y oOydaromerocs OyayT chopMHUpPOBaHBI ITO3HABATEIbHBIC
YHUBEpPCAIbHbIC YUCOHBIC JEUCTBUSI, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC
y4eOHbIE EUCTBUS, PETYJSITUBHBIC YHUBEPCAIbHBIC yUeOHBIC ACHCTBUA,
COBMECTHAs ACATEIIHbHOCTb.

MetanpeaMeTHbIe pe3yiabTaTbl OCBOCHUS MPOTPAMMBI  CPEIHETO
o01ero o0pa3oBaHus JTOJKHBI OTPaXkKaTh:

OBjiaieHne YHHMBEPCAJbHBIMH Y4€OHBIMHU IO3HABATEJILHBIMU
AEUCTBUSIMMU:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHS:

CaMOCTOSITEJIbHO (POPMYJHUPOBATh U aKTyaJIM3UPOBATh IPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI  JIOTUYECKOTO
MBINIUICHUS ~ (aHaoW3a,  CHHTE3a, CpaBHEHWS,  Kiaccu(uKaimy,
0000I11IeHN ), PACKPBIBATh CMBICT OMOJIOTHYCCKUX IMOHITHH (BBIJACIATH UX
XapaKTepHbIE TPU3HAKH, YCTAHABIMBATD CBS3H C APYTUMU IMOHATHAMU);

ONpPEAETATh EIN JCITEILHOCTH, 3ajlaBas MmapaMeTpbl U KPUTEPUH
WX  JIOCTWXKEHMS,  COOTHOCUTb  pE3yJbTaThl  JEATEIbHOCTH  C
MOCTaBJICHHBIMU IIEIISIMU;

HCIIOJIB30BaTh OMOJOTUUECKHE MOHATHS NI OOBICHEHUSI (PaKTOB U
SIBJICHUH KUBOU IPUPOJIBI,

CTPOUTH JIOTMUECKUE pacCyXJACHUsl (MHIAYKTUBHBIC, NEIyKTHUBHBIC,
10 AaHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM U MPOTUBOpPEUUS B
paccMaTpuBaeMBbIX SBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIE CPEICTBA U IPEJCTABICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOIICHUNA B HU3Y4aeMbIX OHOJOTHYECKUX
00bEKTax, a TaKKe MPOTUBOPEUUUA PA3HOTO POJia, BBISIBJICHHBIX B
Pa3IMYHBIX HHOOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIAH pEIICHUS IPoOJIeMbl ¢ YYETOM aHaau3a
HMMEIOIIMXCSI MAaTEPUATIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATEIBbHOCTb, OIEHUBATh COOTBETCTBUE
PEe3yJbTATOB IIEJISIM, OLICHUBATH PUCKU MOCTEJACTBUM 1€SITEIHHOCTH;

KOOPAWHUPOBATh M BBHITIONHATH PadOTy B YCIOBUSX PEaJIbHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PEIICHUU >KU3HEHHBIX
npooiieM.



2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUSA:

BJIQJICTh HAaBBIKAMHU Y4YCOHO-MCCIIEIOBATEILCKOW M MPOCKTHOM
JeSTEIHbHOCTH, HaBBIKAMHU pa3penieHus MpoOiieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOATEIIbHOMY TIOMCKY METOJIOB  PEIICHHUS
MPaKTUYECKHUX 3a]1a4, MPUMEHECHHUIO PA3IMIHBIX METOOB TIO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUIBI ACATEIBPHOCTH TO TOTYyYCHHUIO
HOBOTO 3HAHUs, €T0 UHTEPIIPETAINH, TPECOOPA30BAHUIO U TIPUMCHEHHUIO B
y4eOHBIX CHUTyallUsiX, B TOM 4YHCII€ TpPU CO3JAaHUH Y4EOHBIX H
COIIMAJIbHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIH THI MBIIUICHHUS, BIAACTh HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHU ¥ METOJIAMU;

CTaBUTb U (QOpMyJIHpOBaTH  COOCTBEHHBIE  3aJadyd B
00pa3oBaTeNLHOM IEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

BBISIBIIATh TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3M W aKTyaJIU3UPOBAThH
3a/1ady, BBIJIBUTATh TUIOTE3y €€ pEIICHUs, HAXOAWTh apTyMEHTBI IS
JI0KA3aTeNbCTBA CBOMX YTBEPIKICHUH, 3a/aBaTh MapaMeTPhl U KPUTESPUHU
pelIeHUS;

aHAIM3WPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3a7a4u Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

JaBaTh OIIEGHKY HOBBIM CHTYallUsM, OIICHUBATh MPHOOPETEHHBIN
OTIBIT;

OCYIIECTBJISATh IEJICHANPABICHHBIA TOUCK IEepeHoca CPEJCTB U
CIOCOOOB JAEUCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHUS B ITO3HABATCIBHYIO W IMPAKTHYCCKYIO
00J1aCTH )KU3HEEATEIHLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIC HJCH, TpejiaraTb OPUTHHAIBHBIC IMOIAXOABI H
pEIIeHMs, CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIYCKAIONHUEe albTePHATHBHBIE
penieHus.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHGOpMAINKU (TEKCTE
y4eOHOTO TIOCOOMS, HAayYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHYECKHUX
CIOBapsAX W CHOPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WNurtepHete), aHanu3upoBaTh UHGOPMAIMIO PA3IUYHBIX BUJOB U (HopMm
MPE/ACTABICHUS, KPUTUYECKH OLIEHUBaTh €€  JIOCTOBEPHOCTh W
HETIPOTUBOPEYNBOCTH;



(GbopMyIHpPOBaTh 3amPOCHl M TMPUMEHSITh PA3IMYHBIE METOJBI MPHU
MOoMCKe M oTOope OuoJIorn4yecko HHQpOpMaIuu, HEOOXOIUMOU st
BBITIOJIHEHUSI YUCOHBIX 3a]1a4;

puoOpeTaTh OTIBIT UCIOJIb30BAHUSA nH(}OpMaIMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJIOTHHA,  COBEPIICHCTBOBATh  KYJIBTYPY
AKTUBHOTO MCTIOJIb30BAHMSI PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBIOMpATh ONTUMAILHYIO (OpPMY TPEICTaBICHUS
Oounonoruyeckor MHpopManuu (CXeMbl, TpaQuKu, AUArpaMMbl, TaOJHUIIbI,
PUCYHKH U JIPyTOE);

MCITOJI30BaTh HAYYHBIN S3BIK B KaUeCTBE CpPEACTBA IPH paboTe ¢
Oounosornyeckor nHPpOpMaNUel: TPUMEHATh XUMUYECKUE, (PU3NIECKHUE U
MaTeMaTUYeCcKHe 3HakKu W CHUMBOJBL, (opmyibl, aOOpeBHaTypy,
HOMEHKJIaTypy,  MCHOJb30BaTh U  NpeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BIIQJICTh HABBIKAMH PACIIO3HABAHWS W 3aIIUTHl  WHGOpPMAIIHIH,
nH()OPMAITMOHHOW 0€30TTaCHOCTH JIMYHOCTH.

OBaanenue YHHUBeEPCAJIbHBIMH KOMMYHUKATUBHBIMH
AEeCTBUAMM:

1) oOmenme:

OCYIIECTBJIATh KOMMYHHUKAITMU BO Bcex cdepax >KU3HU, aKTHBHO
Y4acTBOBaTh B JWAJOTe WM JUCKYCCHH IO CYIIECTBY OOCYKIaeMOi
TeMbl  (YMEHHE  3aJaBaTh  BOINPOCHL,  BBICKA3bIBATh  CYXKJICHHUS
OTHOCUTEJILHO  BBIMOJHEHUS  MpeasiaraeMoil  3ajadyd, Y4YUTHIBATh
WHTEPECHI U COTJIACOBAHHOCTH MTO3UIIUN IPYTUX YIYACTHUKOB JTUAJIOTA WU
JTUCKYCCHUN);

pacno3HaBaTh HeBepOaJdbHBIE CpENCTBA OOIICHHS, TMOHUMATD
3HAUYEHHUE  COIMAJBHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHMSI
KOH(DJIMKTHBIX CHUTyallMid, yMETh CMATYaTh KOHQJIMKTHI W BECTH
MIEPETOBOPHL;

BIAJICTh PA3IUYHBIMU CHOCOOAMHU OOIIEHUS W B3aUMOJICHUCTBUS,
MOHUMATh HaMEpPEHUs [JIPYyTuX JIOACH, TPOSBIATh YBAKUTEIbHOE
OTHOIIEHUE K COOECEIHUKY M B KOPpPEKTHOM Qopme (opMyIHpoBaTh
CBOM BO3PaKCHUS;

pa3BEPHYTO H JIOTUYHO W3JaraTb CBOIO TOYKY 3pPCHHUS C
MCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesITeJIbHOCTD:

MOHUMATh M  HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOU H
WHIUBUyAIbHOW pa0OThl TPH PEIICHHH OWOJOTHYECKOW TPOOIIEMBI,



O00OCHOBBIBaTh ~ HEOOXOIMMOCTh MPHUMEHEHHS TPYNNOBHIX  (opM
B3aUMOJICUCTBUS IPU pEUICHUHU YUeOHOM 3a1a4u;

BbIOMpATh TEMATUKy W METObl COBMECTHBIX JEUCTBUN C y4€TOM
OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaX/10T0 4jieHa KOJIJIEKTHBA,;

MPUHUMATh LIETM COBMECTHOM JI€ATE€IbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTH)KEHHMIO: COCTaBJIATh IUJIaH
NEUCTBUN, paclpeAesiarb pPoJd € YYETOM MHEHMH YYaCTHHKOB,
00Cy>KIaTh pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOEr0 BKJIaJa M KaXIOI0 YYacCTHHUKA
KOMaH/Ibl B OOIIMI1 pe3yJabTaT N0 pa3padOTaAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIE MPOEKTHI, OLEHUBATH UEU C TO3ULIMHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh  IO3UTHUBHOE  CTPAaTETMYECKOE  IIOBEJACHUE B
pa3IMuYHBIX CUTyalUsiX, MPOSBISATH TBOPUYECTBO M BOOOpakeHUE, ObITH
WHULAATUBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeCTBUSMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl BBISIBICHUS IPOOJieM U
UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbHIOMpaTh Ha OCHOBE OWOJIOTMYECKHUX 3HAHWHA IENEeBBIE W
CMBICJIOBBIE YCTAHOBKH B CBOMX JIEUCTBHSIX M MOCTYIKAX MO OTHOLIEHUIO
K JKHBOU IIPUPOJE, CBOEMY 3JI0POBBIO U 3JOPOBBIO OKpPYKaIOLIUX;

CaMOCTOATENIBHO OCYILIECTBISATh IMO3HABAaTEIbHYIO JEATEIbHOCTD,
BBISIBJISITH TTPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B
00pa30BaTENbHOMN IE€ATEIbHOCTH U )KU3HEHHBIX CUTYyaIIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEUICHUs] IpOoOJieMbl C y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh pPAMKHA YYEOHOro MpeIMeTa Ha OCHOBE JMYHBIX
[IPEANIOYTECHUM;

JellaTh OCO3HaHHBIM  BBIOOpP, apPryMEHTHpOBaThb €ro, Opartb
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh  (POPMHUPOBAHUIO M MPOSBICHUIO  IIHPOKOU
SPYAMLIMM B Pa3HbIX OOJIACTAX 3HAHUHM, MOCTOSIHHO MOBBIIIATH CBOU
o0Opa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:



aBaTb OLEHKY HOBBIM CHTyalMsIM, BHOCUTb KOPPEKTHBHI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LETISM;

BJIa/ICTh HABbIKAMHU II03HABATEJIbHON pe(IeKCUu KaK OCO3HaHUS
COBEPLIAEMBIX JICMCTBUM U MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U
OCHOBaHUH, HCMONB30BaTh NPUEMBI pedrekcun sl OLIEHKH CHUTYyalluH,
BBIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKH MU CBOEBPEMEHHO NPUHUMATH PEIICHUS I10
UX CHUKEHHIO;

IIPUHAMATh MOTUBBI M  apryMEHThl JPYIMX IIPU  aHaIU3e
pE3yNbTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, MOHUMasi CBOU HEIOCTATKU U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI M  apryMEHThl JPYIMX IIPU  aHaIU3€
pEe3yIbTaTOB IEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHMUMAaTh MHP C TMO3HIHMH JPYroro
YeJI0BeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaTbl OCBOEHHUS COAEpKaHUA  Y4eOHOro
npenmera «buonorus» Ha yriyOn€HHOM YPOBHE OpPHUEHTUPOBAaHbI Ha
obecnieueHue npoduibHOTO 00ydeHUs oOyuarommxcs Ouonoruu. OHuU
BKJIIOYAIOT: crienuduueckre st OMOJIOTHH HAay4YHbIC 3HAHUS, YMEHUS H
CIOCOOBI ICUCTBUI MO OCBOCHHUIO, MHTEPIPETALMH M MPEoOpa30BaHUIO
3HAaHWUW, BUABI JEATEIHHOCTH IO TOJYyYEHHUIO HOBBIX 3HAHUM U UX
IPUMEHEHUIO B Pa3jIMUHBIX YUYE€OHBIX, @ TAKXKE B PEAIbHBIX >KMU3HEHHbIX
cutyauusix. [IpenMerHslie pe3yabTaThl IPEACTABICHBI IO FOJaM U3yUYEHUSI.

[IpenMeTHpie  pe3ynbTaThl  OCBOCHHUA  y4eOHOTO  TMpeAMeTa
«buonorus» B 10 knacce 1OMKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJIM OMOJOTHMH B CHUCTEME
€CTECTBEHHbIX HayK, B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KapTUHBI
MUpa, B T[IO3HaHWU 3aKOHOB TMPHUPOABI U PEUIEHUH MpodsieM
PAalMOHAIIBHOTO  MPUPOJONOJIb30BAaHUS, O BKIAJAE POCCHMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQ/ICHUE CHCTEMOH OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTOJIArarume OHOJOTUYECKHME TEPMUHBI U MOHATHS (PKU3Hb,
KJIETKa, OpraHu3M, MeTadoJu3M, TOMEOCTa3,  CaMOpETyJIALHus,
CaMOBOCHPOU3BEACHUE, HACIEACTBEHHOCTb, W3MEHYMBOCTb, POCT H



pa3BuTHe), Onosornueckue teopur (kierounass teopus T. IlIBanna, M.
[lneinnena, P. BupxoBa, XpoMOCOMHasi TEOpUs HACIeACTBEHHOCTH T.
Moprana), yuenuss (H. 1. BaBunoBa — o 1eHTpax MHOroooOpaszusi u
MPOUCXOXKJICHUST KYJIbTYPHBIX PACTeHHi), 3aKOHBI (eIrHOOOpasus
MOTOMKOB TI€PBOTO  TOKOJICHUS, PACIICIUICHHUs, YHUCTOTHI TaMeT,
HE3aBHUCUMOTO HacnenoBaHus . MeHzens, TOMOJOTHMYECKUX pPAIOB B
HacieAcTBeHHOM  m3meHunBocth H. WM. BaBwioBa), NpUHUHUIIBI
(KOMIIIIEMEHTapHOCTH );

BIIQJICHUE  OCHOBHBIMH  METOJIaMM  HAy4YHOro  IIO3HAHWUS,
UCTIONB3YEMBIX B OHOJIOTMYECKUX MCCICOBAHUSX JKUBBIX OOBEKTOB
(omucanme, M3MepeHne, HaOMIOICHNE, YKCTICPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC TPU3HAKUA: BHUPYCOB, KIETOK
MPOKApUOT H  JIYKApPHOT, OJHOKJIETOYHBIX U  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4ucCJe OakTepui, rpuOOB, pPACTEHUM, KUBOTHBIX U
YelioBeKa, CTPOCHUS OPraHOB M CHCTEM OpPraHOB PACTEHUH, KUBOTHBIX,
YelI0BeKa, MPOIIECCOB KUZHEACATEIbHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHUi, )KMBOTHBIX M U€JIOBEKa, OMOJOTMYECKUX IMPOLIECCOB: OOMEHa
BelecTB  (MeTabonu3M),  NPEBpAIlllEHUS  DHEPruu,  OpoKeHUS,
aBTOTPO(HOTO M TEeTEepPOTPOPHOr0 THUIIOB MHUTAHUS, (OTOCHMHTE3a W
XeMOCHHTE3a, MMHTO3a, Meio3a, TraMeToreHe3a, SMOpHUOTeHEe3a,
MOCTAMOPHUOHAIBHOTO  Pa3BUTHS, Pa3MHOXKEHUS, HHIWBUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJECUCTBUS I'€HOB, F€TEPO3NUCa,
HCKYCCTBEHHOI'0 0TOOPA;

yYMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEXIy OPTaHOMIAMH KICTKH
1 uX QYHKIUAMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEW M WX (DYHKIHSIMHU,
MEXIy OpraHaMH M CHUCTEMaMU OpPraHOB y PACTCHHM, >KUBOTHBIX H
YyeloBeka M HMX (QYHKIUSAMHU, MEXAy CHUCTEMaMHU OpPraHoB U UX
GyHKIUSAMHU, MEXKIy 3TamaMd OOMEHa BEIIECTB, dTamamMu KJIETOYHOTO
[UKJIa ¥ JKU3HEHHBIX ILMKJIOB OPraHW3MOB, 3TarmaMu 3MOPHOHAIHLHOTO
Pa3BUTHS, TEHOTUIIOM U (HEHOTUTIOM, (HEHOTHUIIOM U (aKTOpaMu Cpebl
o0UTaHUS;

YMEHUE BBISBIIATh OTIMYUTEIIbHBIC PU3HAKHU JKUBBIX CUCTEM, B TOM
YHCIie paCTEHUH, )KUBOTHBIX U YEIIOBEKA;

yMEHHE MCIIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJIOTHMI0O M CHUMBOJIUKY JUISI JIOKa3aTelibCTBa
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT;

yMEHUE peliarh OWOJOTMYECKUE 3aJaud, BBISABISATH HPUUYUHHO-
CIIEICTBEHHBIE  CBS3UM  MEXIy HCCIEAYEeMBIMH  OHWOJIOTHYECKUMU



MpoleccaMy U SIBJICHUSMH, J€TaTh BBHIBOJABI U MPOTHO3bI HA OCHOBaHHUH
MOJTyYEHHBIX PE3yJIbTaTOB;

yMEHUE BBIMOJHATh J1a0OpaTOpHble U MpaKTUYECKHe paboThI,
coOmo/laTh MpaBwia Mpu paboTe ¢ y4eOHBIM U J1aOOPATOPHBIM
000py10BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATH UX AKCIICPUMEHTATLHBIMHU
cpeactBamu, (GOpMyIupys I€Nb  HCCIEAOBAaHUSA, aHAJIU3UPOBATH
MOJIyYeHHBIEC PE3YJIbTATHI U JEJIaTh BHIBOJIBI,

YMEHHME YYacTBOBaTh B Y4eOHO-HMCCIENOBATENbCKOW padoTe 1o
OMOJOTHH, PKOJIOTMH ¥ MEIWLMHE, MPOBOJUMON Ha 0a3e MIKOIBbHBIX
HAYYHBIX OOMIECTB, U MyOJIWYHO MPEICTABIATH MOTYICHHBIE PE3YIbTATHI
Ha YYEHUYECKUX KOH(EepeHIIUsIX;

YMEHHME  OLICHMBAaThb  JTHUYECKHE  aClEeKTbl  COBPEMEHHBIX
UCCJIeIOBaHUM B 00JacTH OHOJIOTMM W MEAMIMHBI (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAMpABICHHOE H3MEHEHHE T'€HOMa H
CO3/IaHHE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHME  OCYULIECTBJISATh  OCO3HAaHHBIM  BbIOOp  Oynyuuein
npo(hecCHOHAIBHON J1eATE€IbHOCTH B 00JIacTU OMOJIOTUH, MEAMIIMHBI,
OMOTEXHOJIOTMM, BETEPUHAPUHU, CEIBCKOIO  XO3siCTBa, MUIIEBOU
MPOMBIIIJICHHOCTH, YTy OIsTh MO03HaBaTEIIbHBIH UHTEpEC,
HAIpPaBICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJOHKEHHE OHMOJIOTMYECKOTO 00pa30BaHUsl B OPraHMU3AlMsIX CPEAHETO
po(hecCHOHAIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenmeTHpie  pe3ynbTaThl  OCBOCHHUA  y4eOHOTO  TMpeAMeTa
«buonorusa» B 11 knacce NOIKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUU O MECTE€ M POJM OHOJOTHMH B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, B TMO3HAHWU 3aKOHOB MPHUPOJABI M PEUICHUH
HKOJIOTMYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIICHWU BOIPOCOB
palOHaIbHOIO MPUPOAOIIOIB30BAHNSA, U B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOILIEHHUSI K MPUPOAE, OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U
3apyOexKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

yMEHHE BIAJE€Th CHUCTEeMOW OWOJOTMYECKUX 3HAHHWMA, KOTOpas
BKJIIOYAET OMpENEJICHUs W MOHMMAaHWE CYIIHOCTH OCHOBOTIOJATaroIuX
OMOJIOTUYECKUX TEPMHUHOB W TOHATUM (BUI, dKOocucTeMa, Ouocdepa),
Ouonoruueckue Teopun (dBomoumoHHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi Teopus 3Bostonun), yueHus (A. H. CesepioBa — 0 myTsx
1 HamnpayieHusix sBotonnu, B.M. Bepuanackoro — o 0uocdepe), 3akoHbI



(renetuyeckoro paHoBecus Jx. Xapau u B. BaiinOepra, 3apo/ibIiieBoro
cxonctBa K. M. bapa), npaBuia (MunumymMma 0. JInuOuxa, skosorudaeckon
MUpaMu/Ibl SHEPTUn ), Tunotessl (runotesa «mupa PHK» V. 'unbepra);

YMEHHUE BIIQJIETh OCHOBHBIMH METOJAMU HAY4YHOTO I1O3HAHMS,
WCITOJIb3yEMBIMH B OHMOJIOTHYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB U
KOCHUCTEM (ONMHUCaHHWE, U3MEpPEeHUue, HaOJII0JACHUE, HSKCIEPUMEHT),
crioco0aMu BBISIBIICHHUS 1 OTICHKH aHTPOIIOTCHHBIX M3MEHEHHUH B IIPUPOJIC;

yMEHUE BBIJICTIATD CYIIIECTBEHHbIC MPU3HAKU: BU/IOB,
OMOTreoIIeHO30B, JKOCHUCTEM U  Ouocdepbl, CTaOMIM3UPYIOIIETO,
JIBIKYIIIETO u Pa3phIBAIOIIETO €CTECTBEHHOTO otbopa,
AJUTONATPUYECKOTO W CHMITATPUYECKOTO BHI000pa30BaHUS, BIUSHUS
JBUKYIIIAX cui HBOJTIOIUU Ha reHo(OHT MOMYJISINAH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOWUTaHMs, YepeaOBaHUS
HaIpaBJCHUN 3BOJIIOIUU, KPYrOBOPOTa BEIIECTB U IMOTOKA JHEPTUU B
IKOCUCTEMAX;

YyMEHHE yCTaHABIMBATh B3aUMOCBS3M  MEXKIYy  IPOIECCAMH
ABOJIIOIMHU, JBIDKYIIMMH CUJIAMU  aHTPOINOreHe3a, KOMIIOHEHTaMHU
PA3IUYHBIX IKOCUCTEM U MPUCTIOCOOJICHUSIMH K HUM OpraHU3MOB;

YMEHUE BBISBIATh OTJIUYHUTENbHBIE TPU3HAKU IKUBBIX CHCTEM,
MPHUCIIOCOOJICHHOCT, BUJOB K cpele oOOWTaHus, aOMOTUYECKUX W
OMOTHYECKHX KOMITOHEHTOB 3KOCHCTEM, B3aWMOCBSI3€li OpPraHW3MOB B
COOO0IIeCTBaX, AHTPOIOICHHBIX M3MEHEHHM B HOKOCHUCTEMax CBOEH
MECTHOCTH;

yMEHUE WCITOJIB30BaTh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJIOTHMIO M CHMBOJIMKY JUISI JTOKa3aTelIbCTBA
pPOJICTBAa OPraHU3MOB pa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBS3U
OpraHu3MOB U Cpeabl OOWUTaHWs, E€IUHCTBA YEJIOBEUECKHX pac,
HEOOXOAMMOCTH COXpPAaHEHUS MHOTO00pa3us BHAOB W DKOCHUCTEM Kak
YCIIOBHSI COCYIIECTBOBAHUS TIPUPOBI U YEIIOBEUECTBA;

yMEHUE peliarh OWOJOTMYECKUE 3aJaud, BBISABISATH PUUYUHHO-
CJICICTBEHHBIC  CBSI3M  MEXAY  HCCICAYEeMbIMH  OHOJOTUYECKUMHU
MpOIIECCaMH U SIBICHUSIMU, JIeJIaTh BBIBOJBI M MPOTHO3bI HA OCHOBaHUU
MOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBITIOJHATH JabOpaTOpHbIE W TPaKTUYECKHE pPadoTHI,
coOmo/laTh MpaBwia Mpu paboTe ¢ y4eOHBIM U J1aOOPATOPHBIM
0o0opy1oBaHUEM;



YMEHUE BBIJIBUTATh TUNIOTE3bI, POBEPATH UX HKCIIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIupys IeNb  HCCIEAOBAaHUSA, aHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YNIbTATHI U JEJIaTh BHIBOJBI,

YMEHHME Y4YacTBOBaTh B Y4eOHO-HMCCIENOBATENbCKOW padoTe o
OMOJIOTHH, PKOJIOTMH W MEIWLMHE, MPOBOIUMON Ha 0a3e MIKOIBbHBIX
HAYYHBIX OOMIECTB, U MyOJIWYHO MPEICTABIATH MOTYICHHBIE PE3YIbTATHI
Ha YYCHUUECKNX KOH(PEPECHIINSAX;

YMEHUE OLICHUBATh TMIIOTE3bl U TEOPUU O IIPOUCXOKJICHHUH JKU3HH,
YeJIOBEKa U YEJIOBEYECKUX pac, O MpUYMHAX, MOCIEACTBUIX U Crocobax
MpeIOTBpAICHHS T100abHBIX U3MEHEeHU B 6nocdepe;

YMEHHE  OCYILIECTBIATH OCO3HaHHBIM  BBIOOD Oynyien
npo(hecCHOHAIBHON JeATEeNbHOCTH B 00JacTH OWOJIOTMH, SKOJIOTHH,
IPUPOJIONOIB30BaHUS, MEIULMHBI, OHOTEXHOJOTHH, IICHXOJIOTHUH,
BETEPUHAPUH, CEJIIBCKOTO XO3SMCTBA, IHUIIEBOM IPOMBIIUICHHOCTH,
yIayOsITh TO3HABATENbHBIM HHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccur U MpOAOKEHUE OMOJIOTHIECKOTO
oOpa3oBaHMsI B OpraHU3aLUsAX CPEIHETO MPO(PECCHOHATIBHOTO U BBICIIETO
o0pa3oBaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacoB DJIEeKTPOHHbIE
Ne ni/n HaunMeHnoBaHMe pa3/ie/ioB U TeM K n (uu¢posbIe)
) NpPOrpaMMBblI Bceero OH;pom’H” pagnmecnm o0pa3oBaTe/IbHbIE
€ padoTnl e paboThI pecypeI
1 Buosorus kak Hayka 1
2 JKuiBbIe CHCTEMBI U UX U3YUCHHE
3 buonorus knerku 0.5
4 XuMHUUeCKast OpraHu3aIHst KICTKH 10 1
5 CrpoeHue U pyHKIUH KICTKH 8 2
6 OOMeH BelIeCTB U PEeBpaICHHE SHEPTUH B 9 1
KJICTKE
7 HacnencrBennas nnpopmanus u 9 05
peanu3aiys e€ B KJIETKe '
YKu3HeHHBI UK KJIETKU 6 1
9 Crpoenne u QyHKIUN OPraHU3MOB 17 1.5
10 Pa3MHOEHHUE U Pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJICJCTBEHHOCTH U 2 05
W3MEHUYMBOCTH OPraHM3MOB '
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH M3MEHYHNBOCTH 6 1
14 ['eneTuka yenoBeka 3 0.5
15 Cenexnus OpraHu3MOB 4 1
16 BHOTEXHOJIOIUs U CHHTETHYECKast OUOJIOTHUsI 4




17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13




11 KUIACC

KosmyecTBo yacoB DJIEeKTPOHHbBIE
Ne n/n HaunmMeHoBaHMe pa3/ie/ioB U TeM K n (uu¢posbIe)
B NPOrpaMmbl Bcero on;p OJTBHEI p agnmecxn o0pa3oBaTe/bHbIE
e padoThbl e padoThl pecypebi
1 3apoKJeHNE U pa3BUTHE 3BOJTIOLMOHHBIX 4
MPEACTABJICHHUI B OMOJIOTHH
2 MHUKPOIBOIIOLHMS U €€ PE3YIIbTAThI 14 2
Maxkpo3Botonus 1 €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emie
5 [TpouCX0XKIEHHE YEIOBEKA — AHTPOIIOTEHES 10 1
DKOJI0TUsl — HayKa O B3aMMOOTHOILIEHUAX
6 OpPraHU3MOB U HAaJJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKPY>KaIOIIEeH Cpeaoi
7 Opranu3mel 1 cpefia 0OUTaHHS 1.5
DKOJIOTHS BUJOB U MOIYJISIUN 0.5
9 DKoJorusi cood1EeCTB. DKOIOIMUECKHE 12 05
CHCTEMBI '
10 buocdepa — rinobanbHas SKocUcCTEMa 6
11 UYenoBek 1 OKpy»Karomias cpea 6
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 102 0 75

[TPOTPAMME







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Jlara
U3y4eH
us

KonTpoabu

Bcero
ble padoThI

IIpakTHueck
ue padoTsl

DJIEeKTPOHHbIE
nuppoBbIe
o0pa3oBaTe/ibH
ble pecypchl

buonorus kak KOMIJIeKCHas HayKa U KakK
4aCTb COBPCMCHHOI'O O6H_I6CTBa

JKuBnle cucTEMBI U UX CBOMCTBA

YPOBHeBaH OpraHu3anms )KUBbIX CUCTCEM

HcTopust OTKpBITHUS U U3YYEHUS KICTKU.
Knerounas teopus

Meroasl MOJNIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktuueckas padora «M3yduenne
METOJIOB KJIETOYHON OHOIOTHH
(xpomatorpadusi, anekTpodopes,
nuddepeHnraibHOe HEHTPU(YTHPOBAHHE,
TILP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJII)HBIe B€IICCTBA KJIICTKH, UX
OHoJIoruyecKas POJIb

OpraHuyecKre BenecTBa KIeTKH — OCJKH.
Jlaboparopuas pabota «O0HapyKeHHE OCITKOB
C MMOMOIIHIO KAYECTBECHHBIX PEAKIIUI

0.5

CoticTBa, k1accudukaius 1 GyHKIUU OEITKOB




10

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KJIICTKHU — YTIJICBO/bL

11

OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKH — JIMIIN/bI

Hyxnennossie kucnotsl. JIHK n PHK.
JlaGoparopHas pabota «lccnenoBanue

12 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJEJIIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY
Crtpoenue u pynkunu ATO. [pyrue

13
Hykneosunrpudocdarer (HTD)

14 CexBennpoBanue [IHK. Metoasl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTto/1bl CTPYKTYpPHOI OMOIOTHH

16 Tunsl knetok. [IpokapuoTnueckas kieTka
Crpoenue 3yKapuOTUYECKON KIIETKH.

17 [TpakTuueckas pabota «3y4yeHune CBONCTB 0.5
KJIETOYHOW MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapar KJIETKU
OnHOMEMOpaHHBIE OPTaHOUIBI KICTKH.

19 [IpakTrueckas pabora «M3y4eHne IBHKCHHS 0.5
[IUTOIJIA3MbI B PACTUTEIBHBIX KJIETKAX)

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKU:

20 MHUTOXOHJIPHH, TUIaCTH bI. JIJabopaTopHast 05
pabota «lccrnenoBanue mia3Monnsa u '
JIEIIa3MOJIN3a B PACTUTENIbHBIX KIETKaX»

21 HemeMOpanHbie opraHOU/IbI KJIETKU

22 Crpoenne U pyHKIUH S1pa
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK

23 aykapuort. JlaboparopHas pabora «3yuenue 0.5

CTPOCHHUA KIICTOK PA3JIMYHBIX OPraHU3MOB»




ACCI/IMI/IJIFIHI/IFI 1 AUCCUMUIIALMA — JIBC
CTOPOHBI MeTabonu3Ma. TUibsl oOMeHa

24 BemecTB. JlabopaTopHas pabora «3yueHue 1
KaTaJUTHYECKON aKTUBHOCTU (DePMEHTOB (Ha
IprUMepe aMHJIa3bl WK KaTasla3bl)»
DepMEHTAaTUBHBIN XapaKTeP PEaKLUi
KJIeTOYHOTo MeTabonm3ma. Jlaboparoprast
25 pabota «3ydenue hpepMEeHTATUBHOTO 1 0.5
pacIlernIeH s IepoKCHaa BOAOPOIa B
PACTUTEIILHBIX M )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHl M OCIKU-UHTHOUTOPHI 1
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1
28 dorocuHTE3 1
Xemocwunres. Jlaboparopras pabora
29 «CpaBHeHuE TPOIECCOB POTOCHHTESA U 1 0.5
XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Busl OposkeHHUS.
30 JlabopaTtopHnas pabora «CpaBHEHHE MPOIIECCOB 1
OpOXKEHUS U ABIXAHUSD)
31 AdpoOHBIE OPTaHU3MBL. DTaIlbl 1
HHEPTEeTHIECKOro 0OMeHa
DHeprus MeMOPaHHOTO IPaJIneHTa MPOTOHOB.
32 Cunre3 AT®: pabora npotonHoit ATO- 1
CHHTA3bI
33 Peakiiuu MaTpuyHOro cuHTE3a 1
34 Tpauckpunuus — maTpuuHbii cuate3 PHK 1
35 Tpanciusius u e€ 3Tanbl 1
36 KomupoBanue amuHokuciaor. Poias pubocom B 1




OnocuHTrese OeKa

Opranu3zanys reHoma y poKapuor u

37
HYKapHoT

33 MounekynsipHble MEXaHU3MbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycel — BHeksieTOUHBIE (POPMBI KU3HU U

39 oOsiuratHble napasutsl. [IpakTuyeckas pabora 0.5
«Co31aH1Ee MOJICITH BUPYCa»

40 Bupychsbie 3a0051eBaHus YeOBEKA, )KUBOTHBIX,
pacTeHui

41 HanotexHonoruu B OMONIOTHH U MEAUIIMHE

42 JKU3HEHHBIN UK KJIETKA

43 Marpuunsiii cuares JTHK
Xpomocomsl. JTaboparopHas paboTa

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»

45 JleneHue KiIeTKu — MHUTO3
Tunsl kneTok. KapuokuHes u IUTOKUHES.

46 JlaGopaTtopHas pabora «HabmroaeHue MuTo3a 05
B KJIETKaX KOHUMKA KOpeIKa Jiyka (Ha '
TOTOBBIX MUKpPOIIpernapaTax)

47 Perynsiuus >KMU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak €IMHOE 11eJ10€

49 Tkanu pacrenuii. JJaboparopuas padbora 05
«3yyeHne TKaHel paCTeHUN» '

50 TkaHu )KMBOTHBIX U yenoBeka. JlaboparopHas 05

pabora «/3yueHnue TkaHeu >KUBOTHBIX)




Opranel. Cucremsl opranos. JlaboparopHas

51 pabota «l3ydyeHne opraHoB IBETKOBOT'O 1 0.5
pacTeHMsD)

52 Ormopa Tena OpraHu3MoB 1

53 JIBIOKEHHE OpraHu3MOB 1

54 [Tutanue opraHu3MoB 1

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX. 1
[TunieBapuTenbpHas CHCTEMA YETOBEKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIxaHWe MO3BOHOYHBIX KHBOTHBIX U 1
YeJI0BeKa

58 TpaHCoOpT BELIECTB y OPTaHU3MOB 1

59 KpoBeHocHas cucteMa m03BOHOYHBIX 1
YKUBOTHBIX U YEJIOBEKA

60 Bbinenenue y opranu3MoB 1

61 3amura y opraHu3MoB 1

62 NmMmmyHHas cuctema yeaoBeka 1

63 Pa3znpaxumocTs 1 peryssiiys y OpraHu3MoB 1

64 ['ymopanbHast peryisiiusi 1 SHAOKPUHHAS 1
CHCTEMa JKUBOTHBIX M YEJIOBEKa

65 @OopMBI pa3MHOKEHHUS OPraHU3MOB 1

66 [TotoBoe pa3MHOKCHHUE 1

67 Meiios 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 1 0.5

((HSyquHG CTPOCHUS IMOJIOBBIX KJICTOK Ha




TOTOBBIX MUKpOIPENapaTax»

69

WNunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

BaKJ'IaI[Ka OpraHoB U TKaHEeH 13 3apPOAbIIICBbIX
JINCTKOB

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apoJbIlIeH TO3BOHOYHBIX )KMBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHnas padora «CTpoeHHE OPraHoOB
Pa3MHOXKEHUS BBICIIUX PACTCHHID)

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTUA I'CHCTUKU
KaK HaAYKH

74

OcCHOBHBIE TIOHATHS U CUMBOJIBI TEHETUKH.
JlabopaTtopHast paborta «JIpo3zoduia kax
00BEKT FeHETUYCCKUX MCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS TPU3HAKOB.
MoHOTHOpUAHOE CKPETIUBAHHE.
[TpakTuueckas pabota "U3yuenue
Pe3yabTaTOB MOHOTHOPHIHOTO CKPEUIMBAHUS
y apo3oduier"

0.5

76

[{uTonmornyeckme OCHOBBI MOHOTHOPHIHOTO
CKpPEILMBAHMS

77

AHanusupytouiee ckpeuiuBanue. Hermomnnoe
JJOMUHUPOBaHUE

78

JurubpuaHoe ckpemuBanue. [Ipaktuaeckas
pabota «3ydyeHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIMBAHUS Y APO30QHIIBI»

0.5

79

[{utonornyeckue OCHOBBI TUTUOPUTHOTO




CKpPEIIMBAHMS

80 CuernieHHOE HaclleZJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACTIEACTBEHHOCTH 1
82 ['eHeTHKa 10/ 1
83 ['enoTun xak nenocTHas cucrema 1
34 ['eHeTHUeCcKHil KOHTPOJIb PA3BUTHS PACTCHU, 1
JKUBOTHBIX U YEJIOBEKA
’5 M3MeHYnBOCTD MpU3HAKOB. Bribl 1
M3MEHYUBOCTH
86 MoaudukamoHHas ”3MEHUYNBOCTh 1
BapuanvoHHbIN psa U BApUALIMOHHAS KPUBAs.
JlaboparopHas pabota «MccrnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHOK 1 0.5
n3MeH4YnBOCTH. [locTpoeHne BapualiOHHOTO
psJla ¥ BapMallMOHHOM KPUBOM»
38 ['eHoTUnMUECKast U3BMEHYUBOCTb. |
Kom0OuHaTiBHAsI N3MEHUYUBOCTD
MyTaunoHHas U3MEHUMBOCTh. [IpakTnueckas
89 pabota «MyTtanuu y 1po30¢ bl (Ha TOTOBBIX 1 0.5
MUKpOTpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[TMOHHOTO MpOIlecca. 1
DNUTreHEeTUKA U YTTUT€HOMHUKA
91 ['eneruka yenoBeka. [IpakTuueckas padbota | 05
«CocCTaBJI€HUE U aHAJIU3 POJOCIOBHON '
92 MeTo1bl MEIULIMHCKOWN T€HETUKH 1
3HaueHHE MEIULIMHCKON T'€HETUKH B
93 MPEAOTBPAIICHUH U JICUEHUU T€HETUYECKUX 1

3a00J1€BaHNI YeIoBeKa




OcHoBHBIE TIOHATHS ceneknuu. JlabopaTopHast

94 pabota «l3ydyeHne copToB KyIbTypHBIX 1 0.5
pacTeHM U NOPOJI JOMAITHUX KUBOTHBIX»
MeTo/1bl CeIeKIMOHHON pabOThI.

95 JlabopaTtopHast paborta «3yuenne MeTo10B 1 0.5
CEJICKLIUU PACTEHUI
JlocTH>KEeHMS CeJIEKIMU PACTEHHUN U

96 xuBOTHBIX. [IpakTnyeckas padora «[IpuBuBka 1
pacTEeHUIN»

97 CoxpaHeHue, n3y4eHHe U UCII0JIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buorexHosiorus Kak Hayka U OTpacib

98 npousBojacTBa. [IpakTuyeckas pabora 1 0.5
«M3yuenmne 00bEeKTOB OMOTEXHOJIOTUM

99 OCHOBHBIE HAlIPaBJIEHUS] CHHTETUYECKOMN 1
O1oJI0ruu

100 XpOMOCOMHas U T€HHAasl HHKEHEePUs 1

101 MenuuuHckue OMOTEXHOIOTUH 1

102 Pesepubrii ypok. [ToBTopenue, 0600611eHME, 1
CHUCTEMaTH3anus 3HAaHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KUIACC

KoimnyecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne Tema ypoka K I H3y4YeHHU uHppoBLIe
n/n P Bcero OHTpﬁO‘m’H paK;quCK a y o0pa3oBaTejibH
ble padoThl | ue padoThl BIE pecypehI
1 OpomoronHast teopust U. JlapBuna 1
) JIBUKyIIIMEe CUITBI HBOJIIOLIMU BUJIOB 110 Y. |
[apBuny
3 Bopwba 3a cymniecTBoBaHHE, €CTECTBECHHBIN 1 1
HCKYCCTBEHHBIH 0TOOD
4 dopMupoBaHUE CUHTETUYECKON Teopuu 1
HBOJIOIIH
5 DTarbl HBOIIOIIMOHHOTO TIpoLiecca: |
MUKPO3BOJIIOIUS 1 MAKPOIBOJIOLIHS
6 [Tomynsiiust — sJaeMeHTapHas eIMHUIA 1
HBOJIOIIH
3aKOH reHeTHYeCcKOoro paBHOBecHs JIxK.
7 Xapau, B. BaiinOepra. JlabopaTopnas pabota 1 05
«BpIsIBIICHHE H3MEHUYMBOCTH Y 0C00€H 0THOTO '
BUJIQ»
8 DneMeHTapHbIe (aKTOPBI IBOTIOLUN 1
9 Oddext ocnoBarens. IhdexT OyTHUIOYHOTO |
TOPJIBIIIKA
10 Murpanuu. M3omsmun nomynsauuin: 1
reorpaduyueckasi, OnoJIOrHIECKast
11 EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUI 1
(bakTop HIBOIOLUU
12 I[Tomosoi oTOOp 1




13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKpodBoJronuu. JlabopaTtopHas
pabora «M3yuenue apoMmopdo30B u
UIM0AaNTalUi y PACTCHUH U )KUBOTHBIX»

0.5

14

[TpuMepbl MPUCTIOCOOICHHI Y OPTaHU3MOB:
MopdoJIorHUecKue, (HU3N0IOTHIECKHUE,
OMOXHMUYECKHE, IIOBEICHYCCKHUE.
JlaGopaTtopHas pabora «IIpucnocobneHus
OpPTaHW3MOB M UX OTHOCHTEIHHAS
11eJ1IeCO00Pa3HOCThY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabora «CpaBHEHHE BUIOB 11O
MOP(OJIOTHUECKOMY KPUTEPHUIO)

0.5

16

Crtpykrypa BHza

17

BunooGpa3oBanue kak pe3ynbTar
MHUKPOIBOJIIOIUN

18

CBs13b MHUKPOSBOJIOIUHU U ITUACMHUOJIOT A

19

Maxpoasontouus. [laneontonornueckue
MCTOJbI U3YUCHUS SBOJTIOINN

20

BHoreorpa(queCKHe METObI NU3YUCHUA
3BOJIIOIIMH

21

OMOPHOTIOTHYECKUE U CPAaBHUTEILHO-
MOP(HOIIOTHUECKUE METOIBI U3YICHHUS
IBOJIIOLIMU

22

MoneKyaapHO-r€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMaTHYECKHUE METOIbI
W3YYEHUS YBOJIIOLINU

23

OO6111e 3aKOHOMEPHOCTH IBOJIOLIUH

24

AnantuBHas paguanus. HepaBHOMEpHOCTh




TCMIIOB 3BOJIIOIIUHA

HaquHe TUIIOTE3bI ITPOUCXOKACHUA )KU3HU

25
Ha 3emiie

26 JloHay4HbIe NpeJICTaBICHUS O 3aPOKICHUN
KHU3HU

27 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIIOLIUN

28 ['unoTessl 3apoxkaeHNs KUZHU
Hcropus 3eMiam u METO/bl €€ U3yUeHHUS.

29 JlaboparopHas pabota «/3yueHnue u 05
OIMCAHNE UCKOIAEMbIX OCTaTKOB JIPEBHUX '
OpPIraHU3MOBY

30 HauanpHble 3Ta1sl OpraHu4ecKkoi 3BOJIOIUN

31 OBOJIIOLMS 3YKapUOT
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIBHOTO

3 mupa. [IpakTuueckas padota «M3yuenue 05
0COOCHHOCTEH CTPOCHHS PACTEHUI PAa3HBIX '
OTJICJIOB»

33 OCHOBHBIE 3Tallbl HBOJOLUH KUBOTHOTO
Mupa
OBoutroLus )KUBOTHBIX. [IpakTHueckas padoTa

34 «M3ydyeHne ocoOeHHOCTEN CTPOEHUS 0.5
MIO3BOHOYHBIX JKUBOTHBIX»

35 Pa3Butue xu3Hu Ha 3emiie 10 paM U
nepuojam

36 MaccoBble BBIMUpPaHUsI — 3KOJIOTUYECKUE
KPHU3UCHI IPOLLIOTO

37 CoBpeMeHHbIH 3KOJOTHYECKUI KPU3HUC, ET0

0COOEHHOCTH




COBpeMEHHaﬂCHCTeMaOpFaHHHGCKOFO

38
POILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE FPYIIIIBI
OpraHU3MOB

40 AHTpOII0JIOTHSI — HayKa O YEJIOBEKE

A1 Pa3BuTHe npeacTaBneHnit 0 IPOUCX0XKICHUU
YeJIOBEKa
Mecto denoBeka B CHCTEME OPTraHUYECKOTO

42 mupa. JlaboparopHas padora «/3yuenue 05
0COOEHHOCTEHN CTPOEHUS CKeJieTa YeIOBEKa, '
CBSI3aHHBIX C MPSIMOXOXKICHUEM)

43 JIBroKy1ye CUiIbl aHTPOIIOT€He3a

44 CooTtHolieHre OMOJOTHYECKUX U COIUATBHBIX
(haKkTOpOB B aHTPONOTeHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [Tanmeorenerrka v najseoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO YeIIOBEKa
UYenoseueckue packl. [Ipaktudeckas padbora

48 «3yueHne 3KOIOrHYECKUX aJanTaui 0.5
YEJIOBEKA»

49 MexxaucuuIinHapHble METObI
AHTPOIIOJIOTUH

50 3apoxkACHUE U Pa3BUTUE IKOJIOTHUU
Mertonst skosorun. JlaboparopHas pabota

51 «M3yueHue MeTo0B SKOJIOTHUECKHUX 0.5
VCCIICTOBAHU I

57 3HaveHHE IKOJIOTMUECKUX 3HAHUH I

YCJIOBCKA




53 Dkonoruyeckue GaKTopbl 1
Abuotndeckue hakTopbl. CBET Kak

54 sKosiornueckuii pakrop. JlabopaTopHas 1 05
pabota «BbIsiBIeHHE IPUCTIOCOOIECHUI '
OpPTraHU3MOB K BIUSTHHIO CBETa»
Aoluotuueckue aktopsl. Temneparypa kak

55 sKosoruueckuii pakrop. Jlaboparopuas 1 05
pabota «BplIsiBIeHHE IPUCTIOCOOIEHUH '
OPTaHU3MOB K BIHMSIHUIO TEMIIEPATYPhI»
AbGuotuyeckue dakTopsl. BrnaxHocTh Kak

56 aKosiorndeckuii pakrop. JlabopaTopHas 1 05
paboTta «AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHMD»

57 Cpenpbl oOuTaHus OPraHu3MOB 1

58 buonoruueckue puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 buotnueckue pakTopsl 1
3HaueHue OMOTHYECKUX B3aUMOACUCTBUN AJIs

61 CYILECTBOBAHHUS OPraHU3MOB B CPELIE 1
oOuTaHUS

62 DKOJIOTUYECKHUE XapaKTEPUCTUKHU HOMYJIALUN 1
OcHoBHBIE TTOKa3aTeNN MOMYJISIINN:

63 YHUCIIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U 1
110JIOBasi CTPYKTYpa
OcHoBHBIE TTOKa3aTeNN MOMYJISIINN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTAa, 1
CMEPTHOCTh, MUTPAIAN

65 DKonoruyeckas CTpyKTypa MOMyIsun 1




66

JInHaMuKa NOMyJsInuu U €€ peryiisanus

KpI/IBBIC POCTa YUCJICHHOCTHU IIOITYJIALNH.

67
KpuBbie BBDKHBaHMS
Dkonornyeckas Huma Buaa. JlaboparopHast
68 pabora «IIprcnocoOeHus CeMsH PaCTCHHUH K 0.5
pacCcesICHUIO)
69 Bup kak cucrema nomysnsiui
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpAIUi
JKHMBOTHBIX
71 Co00111eCTBO OPraHU3MOB — OHOIICHO3
72 DKkocucrema Kak OTKpbITasi cucrema
73 KpyroBopor BeliecTB 1 NOTOK SHEPTUH B
DKOCHCTEME
74 OcCHOBHBIC TTOKA3aTEIN SKOCUCTEMBI
75 DKOJIOTUYECKUE TUPAMUIbI
76 H3meHeHus coo0I11ecTB — CYKIIECCHH
77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p
1 peK. DKOCUCTEMBI MOPEN U OKEaHOB
73 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb
79 AHTPONOreHHbIE SKOCUCTEMBbI
R0 Ypboskocucremsl. [Ipaktudeckas padora 05
«3ydenue u onucanre ypO0IKOCUCTEMBI '
31 3aKoHOMEPHOCTH (HOPMHUPOBAHKSA OCHOBHBIX
B3aMMOJICUCTBUI OPraHU3MOB B SKOCHUCTEMAX
]2 MexaHu3mbl BO3JICUCTBUSA 3arpsI3HEHUI

Pa3HbIX TUIIOB HAa CyOOpraHM3MEHHOM,




OpTraHu3MCHHOM, MOITYJIAIWUOHHOM M
OKOCUCTCMHOM YPOBHAX

buocdepa — obmierianerapHas 060109Ka

83
3emuu

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOC(EpHI

26 KpyroBopoTsI BemecTB 1 OMOTeOXMMHYECKHUE
IIUKJTBI

27 3onansHOCTH Onochepsl. OCHOBHBIE OMOMBI
CYIIH

88 YcroituuBocth Guochepsl

89 DKOJIOTUYECKUE KPU3HUCHI U UX TIPUUUHBI

90 BosneiicTBue dyenoBeka Ha Ouocdepy

91 AHTpONOreHHOE BO3/ICHCTBUE HA
paCTUTENIbHBIN U )KUBOTHBIN MUD

92 OxpaHa npupo/sl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHS
YeJI0BEYECTBA U MPUPOJIBI
ParnmonanbsHOE TPUPOIOTIONB30BAHHE U

94 COXpaHECHHE OMOJIOTUIECKOTO Pa3HOOOpasus
3emuu

95 O0606mieHne o TeMe «MUKPOIBOIONHUS U €
pE3YIIbTAThDY

96 Oo6o06menne 1o Teme «MaKpOIBOIIOIUS U €€
pe3yIbTATHDY

97 O606menue o Teme «I[Ipoucxoxacaue n

Pa3BUTHC )KU3HU HA 3emiue»




08 O6006menne o Teme «IIpoucxoxneHue 1
YeJIOBEKa — AaHTPOIIOTCHE3)

99 O06o0meHne 1o TeMe «KOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOBY

100 O6o6mIenne o Teme «OpraHu3Mbl U cpea 1
0oOMTaHUS

101 O06o06meHne o TeMe «KOJIOTHSI BUJIOB U 1
TIOTTYJISIITAN

102 O606menue o teme «brochepa — 1
rJI00aTbHAS YIKOCHCTEMA))

OBILIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






