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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpeamery "buomorus" (nanee - Ouojorus) Ha
ypOBHE cpeaHero oodiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii denepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3ydenust (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obnactu «EcTecTBeHHO-
HayuHble mnpenMerb». CoriacHo mnonoxenusm OIOC COO npodunbHbIe
yueOHbIE MpPEIMEThI, U3y4yaeMble Ha YriIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanun  00y4eHHsT Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHUs U
NpU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM, CpPEIHUM
o01uM, cpeqHuM IpodeccuoHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBI M3 O3TUX Y4YEOHBIX TIPEIMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3AHHBIX C MpodopueHTanueil 0o0yJaromuxcs W CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HAyYyHOTO 3HaHMS, CBSI3aHHOTO C OHMOJOTHEH,
MEIUINHOM, SKOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mnpenMery "buosorus" naér mpeacrtaBieHHE O
e M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, omnpeenseT 00s3aTebHoe (MHBAPUAHTHOE) IPEAMETHOE COepKaHue, ero
CTPYKTYPHpOBaHHE IO pa3jellaM M TeMaM, paclpeelieHne 10 Kiaccaw,
PEKOMEHIYET MOCIEA0BATEIBHOCTh H3Y4YEHUsl Yy4eOHOro marepuana ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM YYEOHOro Mpoluecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuaromuxcsi. B mporpamme mo Ouoioruu
peanu3oBaH IPUHLHUI IPEEMCTBEHHOCTH C HW3y4eHHMEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHms, Oiaromaps dYeMy MPOCMAaTpPUBACTCA
HaIllpaBJICHHOCTh HA  TOCIEAYIOIIEe pPa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 370pOBOM 00pa3e >XM3HHU, Ha
BOCIIMTAaHHE OEPEXKHOTO OTHOIICHHMS K OKpyXKalomied mpupoaHoit cpeae. B



porpaMme Mo OHOJOTMU TaKXKe MOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonorua» B peamuzauuu TpeboBaHuid PI'OC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
dbopMuUpOBaHUM OCHOBHBIX BHUJIOB y4€OHO-NO3HABATEIbHOU  JEATEILHOCTH
o0ydJaromuxcs MO OCBOCHHUIO COJEpKaHUs OMOJOTMYECKOro O0Opa3oBaHMsI Ha
YPOBHE CPEIHET0 00111eT0 00pa3oBaHuUsl.

VYueOnsniii npeamer «buosnorus» Ha ypoBHE CpeaHEro oOiiero oopa3zoBaHUS
3aBepiiaeT OuoyiorMYeckoe o0pa3oBaHME B IIKOJE W OPUEHTUPOBAaH Ha
pacmvpeHde U yriyoJieHne 3HaHUM oOydaromuxcs O KMBOM NMPUPOIE, OCHOBaX
MOJIEKYJISIPDHOW M KJIETOYHOW OMOJOrHHM, SMOPHOJOTMM M OHOJIOTMM pPAa3BUTHSA,
Te€HETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, IBOJIIOIIMOHHOTO YYEHHS U SKOJIOTHH.

N3yuenue ydeOHoro mnpeamera «buonorus» Ha YIIIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOMIEMY MOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aX W OpraHM3alUsX  CPEIHEro
npodeccruoHaibHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHHs COCTaBJISIET CHCTEMa
OMOJIOTMYECKUX  3HAHWHM, TOJYYEHHBIX TPH  HM3YYCHUH  OOYyYaIOUUMHCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUECKUX PA3feoB OMOJOTUM HAa YPOBHE OCHOBHOTO
obmero o6pazoBanmsi, B 10—11 kimaccax »TH 3HAHUS TONY4YarOT pa3BuThe. Tak,
pacHIMpeHbl U YIIIyOJeHbl OMOJOTMYEeCKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHMSI MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOJNBb30BATh KaK OPUEHTHUPHI AJIsi MOCIENYIOIIETO
BbIOOpa mpodeccun. Bo3molkHa Takke HMHTETpalnus OWOJIOTHYECKHX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYUYEHHBIMU OOYYAIOIUMUCA TPU H3YYCHHUH
bu3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

Crpyktypa mporpaMMbl 1o ydeOHOMY mpeaMery '"buonorus" oTpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIOIMOHHBIA TOAXOIbI K W3yYEHUIO OHWOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE IS )KUBBIX
CHUCTEM PA3HOI0 YPOBHS OpraHHU3alliy, 3BOJIOIUN OPraHUYeCKoro Mupa Ha 3emie,
COXpaHEHHsI OHOJIOrMyeckoro paszHooOpasusi 1aHetel. Tak, B 10 kiacce
W3YYalOTCsS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OWMOJIOTHH, AMOPHUOIOTHH U
OWONOTUN PA3BUTHSA, TEHETHKUA W CEJICKIIMU, OMOTEXHOJOTUHW W CHUHTETHYCCKOU
OWONOTHY, AKTyaIM3UPYIOTCS 3HAHHUS OOy4aromuxcsi 1Mo OOTaHWKE, 300JI0THH,
aHatomun, (Qusnonornu uejoBeka. B 11 kmacce wu3ywyaroTcs SBOIIONHUOHHOE
yueHHUe, OCHOBBI HKOJIOTUH U yueHHe 0 buocdepe.



VYyeOubi mpeamer  «buonorus»  Opu3BaH ~ 00ECHEYUTh  OCBOECHHE
00yJarouMMICs OMOIOTUYECKUX TEOPUH M 3aKOHOB, MW, IPUHIIUIIOB U TIPaBUJI,
JIe)KAIKUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, 3HAHUH O
CTPOCHHH, MHOTO00pa3HMH M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOMyJsInH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIJAIOUINXCA HAYYHBIX JTOCTHIKEHHUSIX, COBPEMEHHBIX
MCCIICIOBAHUSX B OMOJIOTHH, PUKIIATHBIX aCleKTaX OMOJIOTHYeCKuX 3HaHWM. J{is
pa3BUTUS M TOJACPXKAHHUS HWHTepeca OOyJalommxcs K OHOJIOTUH Hapsay co
3HAYUTEIHbHBIM 00BEMOM TEOPETHUECKOTO MaTepHala B COACPKAHUU MPOTPAMMBI
1o OWOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBIICHUS W Pa3BUTHS
TOW WM WHOW oO0JacTh OWOJOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOCKHBIX
yUEHBIX B PEIICHHE BAKHEHIINX OMOJOTHYECKUX U DKOJIOTHYECKUX MPOOIIEM.

Lenp n3ydenus: yaueOHoro npenmera «buosorus» Ha yriayOJaEéHHOM YpOBHE —
OBNIAJICHHE  OOYyYalOMMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpPraHM3allMd J>KWUBBIX CHCTEM pa3HOrO paHra W TPHUOOpEeTEeHHuE yMEHUU
UCTIOIh30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpEca K ONpeneTIEHHON 00JIacTH
npodeCCUOHATBPHON JIEATEIbHOCTH, CBSI3aHHOW C OWOJIOTHMEH, WM K BBIOOPY
y4eOHOTO 3aBelIEHUs AJIs TPOJOHKEHUS OMOJIOTHYECKOTo 00pa3oBaHMsL.

Hoctwxenue 1enu wu3ydeHus ydeOHoro mpeamera «buonmorus» Ha
yriayOia€HHOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEMIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NpaBUJIaX, COCTABIISIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O
CTPOCHHH, MHOTO00pa3Wd M OCOOEHHOCTAX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIIHs, BUA, OMOreoreHos3, onocdepa); o BBIIAIOIIUXCS OTKPBITHUAX
Y COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHY;

O3HAKOMJICHHE OOYy4YaloIIMUXCi C METOJaMH TO3HAHUS >KUBON MPUPOJIBIL:
WCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTHUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHON OMOJIOTHH, YMOPUOJIOTHUN ¥ OMOJIOTUU Pa3BUTHUS, TECHETUKU U CEJICKIIUH,
OMOTEXHOJIOTUM W CHUHTETUYECKOW OWOJOTHH, TMalleOHTOJOTUH, HKOJIOTHH);
METO/IaMH CaMOCTOSITEIbHOTO TPOBEJCHUS OWOJOTHYECKUX HCCICIOBAaHUN B
nabopatropud W B Tpupoae (HaOIoaeHHWe, HM3MEpPEHHE, OKCICPUMEHT,
MOJIETUPOBAHUE);

OBJIaJIcHNE OOYYarONIMMUCS  yMEHHSMHU: CaMOCTOATEIbHO  HAXOIWTh,
aHAM3UPOBATh W HCIOJIB30BaTh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOHN; YCTAaHAaBIMBATh CBA3b MEXIY
pa3BUTHEM OHWOJIOTMM ¥ COIMAIBHO-DKOHOMHUYECKHUMH ¥  JKOJOTHYECKUMHU



npoOJieMaMu 4YeJIOBEUECTBA; OIICHUBATH IOCJEICTBUSI CBOEU JEATEIbHOCTU 10
OTHOIIICHUIO K OKpY’KalIllel MNpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIMX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npouIakTUKKN MHPEKIIMOHHBIX 3a00J€BaHUl, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieyeHus 6€30MacHOCTH COOCTBEHHOW KU3HEAEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIEC HayUHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YyYalOUUXCA UHTEIIEKTYaIbHBIX U TBOPUECKUX CITOCOOHOCTEM
B TMPOIECCEe 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
UCCJICJIOBAaHUSAMHU B OWOJIOTUM, pEHIaeMbIMU €10 MpoOJieMaMu, METOJ0JOTHEH
OMOJIOTMTYECKOTO UCCIIeIOBaHMUS, IPOBEJICHUS AKCIIEPUMEHTATBHBIX
UCCJICJIOBAaHUMN, PEIICHUs OUOJIOTUYECKUX 3ajiay, MOJACIUPOBAHUS OMOJIOTMYECKUX
00BEKTOB U TIPOIIECCOB,;

BOCITUTAHHE Y O0YUYAIOIINXCS IIEHHOCTHOTO OTHOIICHUS K JKMBOW MPUPOJIE B
IIEJIOM U K OTJICTIbHBIM €€ 00BhEKTaM U SBJICHUSM; (POPMHUPOBAHUE IKOJIOTHIECKOH,
FEHETUYECKOW TPaMOTHOCTH, OOIIEW KyJbTyphl TIOBEICHHS B MPUPOJEC;
MHTETPAIlMU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHne  OO0ydYarolmMMUCS ~ KOMIETEHTHOCTH B PalMOHAIBLHOM
IPUPOIOTIONIH30BAHUU (COOMIOACHNE TPaBWJ TOBEACHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OHMoCc(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3I0POBBS
OKpYXXaromux Jrojed  (coOmomeHuss wMep npoduimakTuku — 3a00JeBaHUH,
oOecrieueHue OE30MaCHOCTU JKU3HENEATETFHOCTH B YPE3BBIYAWHBIX CUTYaIUSX
OPUPOJAHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHUU B TTIOBCEIHEBHOM KU3HU,

CO3JIJaHWE  YyCIIOBHM  JUII  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIMMUCS
WHIMBHUIYaJIbHON oOpa3oBaTeIbHOM TPaeKTOPHH, CIoCcoOCTRYIOIIEH
MoCJIeyIoeMy Tpo(ecCHOHATFHOMY CaMOOIIPEEICHHIO, B COOTBETCTBHH C
WHIUBUIYabHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OO6miee 4ncao YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHHU Ha yriIyOJIeHHOM
YpOBHE cpeHero obmiero oopa3zoBanus, coctaBiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HeZleo).

OT60p opraHu3aIrMOHHBIX (GOPM, METOAOB M CPEACTB OOYYCHHUS OHOJIOTHH
OCYIIECTBIISIETCSI ¢ YYETOM CHEIUBUKH €ro COJASpKaHWS W HAMpaBICHHOCTH Ha
MPOJOKEHUE OHOJIOTMYECKOr0 O0pa3oBaHUsi B  OpPraHU3alUSAX  CPEIHETO
po(eCcCHOHaTBFHOTO U BBICIIIETO0 00pa30BaHUSI.



O0s13aTeNBHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU Ha YIITyOJEHHOM YPOBHE
SBIIICTCST TIPOBEJICHUE JTA0OPATOPHBIX M TPAKTHYECKUX paboT. Taxxke ydactue
OoOy4JaromuXCcs B BBIMOJTHCHUHM TPOSKTHBIX M YYEOHO-HCCIEAOBATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMNPEACISICTCS  YYUTEIEM HAa OCHOBE  HWMEIONIUXCS
MaTepHATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX IIPUPOTHBIX YCIOBHUH.

COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIACIECHHOE KYpcuU8OoM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHas Ouojorusi — KOMIUIEKCHas Hayka. KpaTkasi uctopust pa3BUTUS
Owoniornu.  buonmornueckne Haykd U M3ydaeMble HMH  MPOOJIEMBI.
dOyHAaMEHTaJdbHbIC, NPUKIAIHbIE M TIOMCKOBBIE HAYYHBIE HWCCICAOBAaHUS B
OHOJIOTHH.

3HavyeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. Ilpodeccun, cBs3zaHHble ¢ Ouosoruei. 3HaueHUE OUOJOTUM B
MPAKTUYECKON JIESATEIbHOCTH 4YEJIOBEKa: MEIMIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIIEHHOCTH, OXpPaHe MPUPO/IbI.

JdeMoHCTpanuu

[Toptpersl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseu, I'. Mennens, B. . Bepuaackuii, W. I1. 11aBnos, 1. . Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /I. K. benses.

Tabmumel u cxembl: «CBsI3b OWONOTMH C JPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YeHHUE

JKuBble cHCTEeMBI Kak MNpeaMeT u3ydeHHs Ouosioruu. CBOWCTBA >KUBBIX
CHCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCT,
CJIOXKHOCTh W YHOPSJIOYECHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHU3allus,
CaMOBOCHPOU3BEICHUE, PA3APaAXKUMOCThb, U3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMyd KUBBIX CHCTEM: MOJEKYJISAPHBIM, KJIECTOYHBIM,
TKAHEBbIN, OpTraHW3MEHHBIN, MOMYJISILIMOHHO-BUIOBOH, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwmocdepHnii. IIpomecch, mpoHcXoAsANIMe B KUBBIX



cuctemMax. OCHOBHbIE TpHU3HAKU >XKKUBOro. JKW3Hp Kak (opMa CyIIECTBOBAHUS
Marepun. Hayku, nzyyaromue KuBble CUCTEMBI HA Pa3HBIX YPOBHAX OPTaHU3ALINM.

N3yuyenue xuBbIX cucreM. Metoabsl Ouonornueckoi Hayku. HaOmronenwue,
U3MEPEHUE, SKCIEPUMEHT, CUCTEMAaTU3alus, MeTaananus. [lonarre o 3aBUCUMON U
HE3aBUCUMOW IniepeMeHHOU. IlnanupoBanue »skcnepuMenTta. IloctaHoBka U
npoBepka runote3. Hynesast runote3a. [loHstue BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux pAaHHbIX. OIlEHKAa JAOCTOBEPHOCTU MOJYYEHHBIX
pe3ynpTaTtoB. [IpUuMHBI HCKaXE€HUS pPE3yJIbTaTOB JSKcrepuMmeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHncTpanumn

Tabmuupl u cxembl: «OCHOBHBIE NpPHU3HAKU >KU3HW», «buosornueckue
cucteMbl», «CBOWCTBAa KUBOM MATepUM», «YPOBHU OPraHM3alUM KUBOU
npupoab», «CTpoeHuE >KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opranusmay», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS JKUBOU IPUPOIBI».

O6GopynoBanue:  jmabopaTopHoe  O0OpydOBaHHWE  JUIsi  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTuyeckass paGora «lIcronp30BaHWEe Pa3IUYHBIX METOJOB IMPHU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Kierka — cTpykTypHO-(QYHKIIMOHAJIbHAS €AWHUIIA JKUBOTO. VcTopus
oTkpeITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHOM KJIETOUYHOM
TEOPHH.

MeTtoasl  MOJIGKYJISIPHOM ¥ KJIETOYHOM  OMOJIOTMH:  MHMKPOCKOIIHS,
xpoMartorpadus, 37eKTpodope3, METOJ MEUEHBIX aToOMOB, IHU(depeHIHAIBHOE
HEeHTPU(PYTUPOBAHUE, KYIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHass MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanuun

[loptpetsi: P. I'yk, A. JleBenryk, T. IlIsann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuter u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOID,
«HcTopus pasBATHS METOAOB MUKPOCKOITMN.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOMpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.



IIpakTnueckas pabdora «/3ydyeHne METOAOB KIETOYHONW OHMOJIOTUHU
(xpomatorpadusi, asnexrpodope3, aubdepeHmanbHoe EHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bonga u e€ ponp Kak pacTBOpHUTEINsS, pEeareHTa, y4acTHe B CTPYKTYpPHUPOBaHUU
KJIETKH, TEIUIOperyisuuu. MuHepallbHbIe BeIleCTBa KJICTKH, UX OUOJOrhYecKas
poJib. PoJib KATUOHOB ¥ AaHWOHOB B KJIETKE.

Opranuyeckue BeliecTBa KJeTKU. buonornueckue mnonaumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB 0eyikoB. CTpYKTypbl OenkoBoi mMosiekyibl. [lepBuuHas
CTpYKTypa Oenka, MNenTuaHas CBA3b. BTopuuHas, TpeTUYHAs, YETBEPTUYHAS
cTpyktypbl. Jlenarypauus. CsoiictBa OenkoB. Knaccudukauus  Oenkos.
buonoruyeckue pynkuun 6enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapubl, [Ucaxapubl, OJUTOCAXapU bl U MOJIMCAXaPUIbI.
OO6muit  TaH  CcTpoeHuss U (PUBMKO-XMMHUYECKHE CBOMCTBAa  yIJIEBOJIOB.
buonorndeckre QpyHKIIMM yTIIEBOIOB.

Jlununel. 'mapodunsHO-ruApodobHBIEe cBOMcTBa. Kilaccudukanus aunumos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, cTepoubl. buomornueckue QyHKIIH
munuaoB. OO1ue cBoMCTBa OMOJIOTMYECKUX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunsl. Ilpunuun xommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornueckue gpynkiuu JJTHK.
Buner PHK. ®ynkiuu PHK B knetke.

Ctpoenune monekyiabl AT®. Makpospruueckue cBsa3u B Mosekyie ATO.
buonornueckue pynknuu ATD. BoccTtaHoBIeHHBIE TEPEHOCYMKH, NX (DYHKIIUU B
Kinetke. /J[pyeue uyxneozuompughocghpamer (HT®@). CexBenupoBanue JIHK.
Memoowbl cenomuru, mpancKpunmoMuKu, NPOMeoOMUKU.

CrpykrypHass Ouonorus: OMOXUMHUYECKHUE U OMO(HU3NUIECKUE HCCIIEIOBAHUS
cocTaBa M MPOCTPAHCTBEHHON CTPYKTypbl OuoMonekyia. Modenuposanue
CMPYKMypul U QYHKYUti OUOMONEKYN U UX KOMNIIeKcos. Komnbvromepnuiii ouzatin u
OpeanuyecKuil CuHme3s OUOMONIEKYl U UX HENPUPOOHBIX AHATIO208.

JdemoncTpanumn

[Toprpetsr: JI. [lonunr, /Ixx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.



Juarpammel:  «PacnpeneneHue XMMHUYECKUX JJIEMEHTOB B HEXKHUBOWU
npupojie», «PacnpeeneHue XUuMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuipl u cxembl: «llepuoguyeckas TaOmuIa XUMHYECKUX DSJIEMEHTOBY,
«CTpoeHue MOJEKYJbI BOJbI», «BemectBa B cocTaBe OpraHu3MoB», «CTpoeHUE
MOJEKYIbl Oenka», «CTpyKTyphl OEIKOBOW MOJIEKYNb», «CTpOeHUE MOJIEKYII
yraeBojioB», «CTpoeHue MOJIeKysl JunuaoB», «HyKIeHHOBBIE KHUCIOTHI,
«Ctpoenue monekynsl ATO».

O6opynoBanue: XuMudeckas 1mocyia 1 000pyJ10BaHue.

JlabopaTopHas padora «OO0HapykeHHE OCIKOB C MOMOIIBIO KAaY€CTBEHHBIX
peakumn».

JlaboparopHass  paGora  «lccnemoBaHuMe ~— HYKJIEHMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunel KJIETOK: dyKapuoTUueckas U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHAIBHBIC 00pPa30BaHUs KIICTKH.

CrpoeHnune npokapuoTuYeckoi kiaeTku. Kierounas creHka OakTepuid U apXewu.
Oco0OeHHOCTH CTpOeHUsI TeTepoTpodHONH U aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MecTo U pojib MPOKApUOT B OMOIIEHO3aX.

Ctpoenue u (byHKIIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKU.
[Inazmatuyeckas wmemOpana (tuazmanemma).  CTpyKTypa —IIa3MaTHYeCKOM
MeMOpanbl. TpaHCIIOPT BEHIECTB uepe3 IUIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneryéHHas auddys3us), akTUBHBIA (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcmopT). Ilomymponuriaemocth MeMOpanbl. PabGora Hatpuii-
KaJMEeBOTO Hacoca. JHAOLMTO3: MUHOIUTO3, (aromutos. Dk3ouuto3. Kierounas
crenka. CTpykTypa v QyHKIIMH KJIETOYHOM CTEHKH paCTEHUM, TpUOOB.

Hutomnasma. [uto3oms. [lutockenet. [IBuxeHnune nutomiazMbl. OpraHouasl
KieTku. OaHoMeMOpaHHbIE OpPraHOWAbl KJIETKH: HHJOIUIa3MaTH4ecKas CeThb
(BIIC), anmapat ['onbku, TU30COMBI, UX CTpoeHHWE W (YHKIMH. B3anmMocCBs3b
OJTHOMEMOpPAHHBIX OpPraHOWAOB KiETKU. CTpoeHue TpaHyJsIpHOTO PETHKYIyMma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['mankuit  (arpaHylspHbId)  3HAOILIA3MATUYECKUN
petukynym. CekpetopHas pyHkmus anmapata ['onbmku. Moouguxkayus 6enxo 6
annapame ['onvoxcu. Copmuposka 6enxkoe 6 annapame Ionvdxcu. Tpancnopt
BEIIECTB B KJIeTKE. Bakyosn pactuTenbHbIx KieToK. Kitetounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpraHOWAbl  KIJIETKH:  MUTOXOHAPHUM,  ILJIACTUJBIL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckuil,



JI. Mapeynuc). Ctpoenne W (QpyHKUMHM MUTOXOHIpUN u 1utactul. llepBuunsle,
BTOPUYHBIE M  CJOXHBIE  IUIACTUABl  (POTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIacThl, XpOMOILIACTHI, JIENKOIUIACTHI BHICIIMX PACTCHUU.

HememOpannbie opranonabl kiaeTku CTpoeHue U GyHKIUM HEMeMOpaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmeoi.
MukpodunamenTsl. AxkmuHogvle Muxkpoguramenmol. MpblIIEUHbIE  KJIETKU.
AKkmunogvle KOMNOHEeHMbl HeMmblueuHblx Kiemok. MukpoTpybouku. Knetounsrit
neHtp. CrTpoeHue U JBUKEHUE JKIYTUKOB U pecHUYeK. MHUKpOTpyOOUuKH
muTorasmel. Llentpuons. benku, accoyuuposamHvlie ¢ MUKpoguiameHmamu u
muxkpompybooukamu. Momopmsie 6enxu.

SAnpo. O6osouka siapa, XpOMAaTHUH, KapUOILJIa3Ma, SAPBIIIKH, UX CTPOCHHE U
¢ynkuuu. SAnepubiii OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B uUHTep(azHOM sipe. Iyxpomamur u cemepoxpomamur. benku
XpoOMaTUHAa — THUCTOHBL. Jlumamuxa sdepHou o00010yku 6 Mmumose. HoepHvlil
mpauncnopm.

Kinerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapHUOT
(pacTuTenbHOM, JKUBOTHOU, IPUOHON).

JdeMoHCcTpamuun

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuuer u cxembl: «CTpoeHHE SYKapUOTHUYECKOW KIETKnW», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHue  pacTUTenbHON  KieTkn», «CrtpoeHue
MUTOXOHJIpUWY, «Sapo», «CTpoeHne NpoOKapUOTUYECKON KIETKH.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIIpPENapaThl PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepruaIbHBIX KIETOK.

JlaGoparopHass paGora «l3yuyeHue CTPOEHHUS KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3ydeHre cBOMCTB KICTOUYHON MEMOPAHBI.

JlaGoparopHas paGora «lccienoBaHue IUIa3MoyiM3a M JEIUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IlpakTuueckass  padora  «/3yueHue  ABMKEHUS  LMUTOIJIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NPEeBpPallleHUE YJHEPIrUU B KJIEeTKe

AccuMunsauysa U TUCCUMWIALIMS — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTpO(HBIA. YdYacThe KHCIOpPOJIa B OOMEHHBIX
mporieccax. JHepreTudeckoe obOecrnedeHne KiIeTKu: mnpeBpamieane ATD B
oOMeHHBIX TIporeccax. DepMEHTATHUBHBIN XapakTep PpPEaKIUid KJIETOYHOTO



Metabonuzma. DepMmeHThl, HUX CTPOCHHE, CBOICTBA W MEXaHHU3M JEHUCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPBL. 3aBHUCHUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

IlepBUYHBI CHHTE3 OPraHUYECKHX BELIECTB B KieTKe. {DOTOCUHTES.
Anokcueennbvli U oOKcueeHHwvll Gomocunme3z y odaxmepuii. Ceemocodbuparoujue
nueMeHmvl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Pojab XJIOponiaacToB B mpolecce
¢orocunTesa. CeroBast u TeMHoBas pa3pl. Domoovixanue, Cs., Cs. u CAM-munul
@pomocunmesa. IIpoayKTUBHOCTh (OTOCHMHTE3a. BiusHue pa3iuyHbIX (AaKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYIOIIe OaKkTepUH, Keae300aKTepuH, CepoOaKTepUHu, BOJOPOIHBIC
OakTepuu. 3HaUCHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mmbl. Buasl Opoxenusi. [IpoaykTel OposkeHHS M HX
UCIIOJIb30BAHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpobHBIE OpraHu3MBl. Orarbl DHEPreTUYECKOrO oOMeHa.
[MoaroToBuTtenbHbIH 3TaM. ['MHKOIN3 — GECKUCIOPOIHOE PACHICTNICHUE TITFOKO3HI.

buonoruyeckoe okucieHUE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHIpHIL B
nporeccax Ouonoruyeckoro okuciaeHus. Lluknuueckue peakuuu. OKUCIUTETHEHOE
dbochopunupoBanue. Ouepeus membpanunozo epaouenma npomonos. Cunmes
AT®D: paboma npomonnoi AT®-cunma3sel. llpeumyiiecTBa a’poOHOr0 MYTH
oOMeHa BelecTB nepe aHadpoOHBIM. D(PHEKTUBHOCTD SHEPTETHIECKOT0 OOMEHA.

JdeMoHCTpamuun

IMoptperst: Jx. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «POTOCHHTE3», « DHEpreTudecKkuii ooMen», «brnocunaTes
oenka», «CTpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 0OOpYAOBAaHHE ISl MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHass  pabGora  «/3yueHue  KaTaIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPe aMUIIA3bl WIIH KaTaxas3bl)y.

JlaGopaTtopHass pabGora «l3yueHue (HEPMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTENIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopnas pabdora «CpaBHeHue nmponeccoB (orocuHTe’a U
XEMOCHHTE3a.



JlabopaTopHas pa6ora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacreeHHasi HHpOpMaLus U peajin3anus eé B KJIeTKe

Peakuuu marpudHoro cunresa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX
MaTpPUYHOIO CMHTEe3a. Peanuszanust HacineAcTBeHHOW MHPopMauuu. ['eHeTnyeckuii
KoI, ero cBoucrBa. TpaHckpunuus — MarpuuHblii cuHTe3 PHK. IlpmHumnen
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTese Genka.
VYcnoBust Ouocuuteza Oenka. KogupoBanue amuHOKuCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvle npedcmagnenusi o cmpoeHuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKAPUOT. Perynsuus akTUBHOCTH T'€HOB y MPOKapuoT. ['unoresa
onepona (®. XKako6, XK. Mano). MonrexynsapHvle mexanuzmvi SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsuus oOMEHHBIX
IPOLIECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupychl — HekneTounble hOpPMBI KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawmux  eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, unmezpasa.

Bupychpie 3a0oneBanus denoBeka, KUBOTHBIX, pacteHuid. CIINJI, COVID-
19, coumanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata»)
CMPYKMYPHLIX buosocuyeckux oarnHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoecpammupyemvlie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.

JdeMoHCTpanuun

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHIA.

Tabmumpr u cxeMbl: «bruocuHTe3 Oenkay, «I eHeTHUecKUi Koa», «Bupychi»,
«bakreprodaru.

IIpakTuueckas padora «Co3aHre MO BUPYCay.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounsrii 1uki, ero mepuonbl W perynsuus. Wutepdaza u MuUTO3.
OcobeHHOCTH MpOLECCOB, MpoTekarlmux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[Ipecunretnueckuidi  (MOCTMUTOTHUYECKHI),  CHUHTETHUYECKUH U
MOCTCHHTETHYECKHH (MPEMUTOTHICCKUI ) TIEpUOABI UHTEP(A3HI.

Marpuussiii cunte3 JIHK — permukanms. [Ipuamuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTHUBHBIM  CHHTE3, aAHTHIAPAJUIEIBHOCTD.



Mexannsm perumkanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl n
TeaoMepasa. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTul. JIUIIOUIHBIA W
rariouaHbld  HaOopsl  XpoMocoM. ['oMonoruunele xpomMocombl. [lomoBbie
XpPOMOCOMBI.

Henenne xnerku — wmuTo3. CTaguu MHUTO3a MU MPOUCXOJAIINE B HUX
npoueccel. Tunbsl muto3a. KapuoknHe3 n 1muToknHe3. buonorndeckoe 3HaueHuUeE
MHTO3a.

Perynsauuss MUTOTHYECKOrO LHMKJIA KJIETKU. [Iporpammupyemas kieTodHas
rudesb — anornTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAJbHAs TeHOMUKA. MexanHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u ecubeau xiemokx. «lugposas
KllemKkay — OuounHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoncTpanumn

Tabmumpel U cxembl: «KU3HEHHBIN IUKI KIETKU», «Mwuto3y», «CTpoeHHe
xpomocomy, «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapathl: «MHUTO3 B KIETKax
KOpEIIKa JTyKa».

JlabopaTtopHas  padora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlaGopaTopHas padora «Habironenne MuTo3a B KJIeTKaX KOHYUKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIBHBIE, MHOT'OKJIETOYHBIE OPTaHU3MBL.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSITENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE TPHUOBbI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHWAIBHBIE OPraHU3MBI.

B3anmocBsa3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbsl H
cucteMbl opranoB. OpraHusM Kak equHoe 1eioe. ['omeocTas.

Tkann pacteHuid. Tunbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTeIbHAas,
MIOKPOBHAsI, MPOBOJSIIASA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTU CTPOEHWS,
(GYHKITUH U pacTONOKEHUs TKAaHEW B OpraHax PacTCHHIA.

TkaHU XUBOTHBIX W YEJIOBEKA. THWIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTEIbHAS, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHus, QYHKIUNA U
PAacCMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.



Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHud. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4€JIOBEKA. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranuzmoB. Kapkac pactenuii. Ckenerbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHblli m BHyTpeHHHH ckeneT. CTpoeHue u
TUIBI COETMHEHUS KOCTEM.

JIBr>keHrne  Oopranu3moB.  J[BWJKEHUE  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEO0ouHOE, JKTYTUKOBOE, pECHUYHOE. JIBM)KEHHE MHOTOKIETOYHBIX PaCTCHMIA:
TPONU3MbI M HACTUU. JIBMJKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO rasa |
MUHEPAIbHBIX BEIIECTB pacTeHUsMU. l[IuTanue >KUBOTHBIX. BHYTpHUMNOIOCTHOE U
BHYTPUKJIETOUHOE MHUIlEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHEIBI
NUILEeBApUTEIbHOTO TpakTa. IlumeBaputensHble xene3bl. lluneBapuTenbHas
CHCTEMAa YETIOBEKA.

Jlpixanue opranu3moB. [[pixanue pacteHuit. J{pixanue xuBoTHBIX. Juddys3us
ra3oB uepe3 MOBEPXHOCTh KieTKU. KoxkHoe apixanue. JpIxaTenbHasi TOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. /[prxaHve MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOCHUS JIETKUX [MO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeloBeKa. MeXaHu3M BEHTWIALUU JETKUX y MTULl U
MiIeKonuTaronux. Perynsauus npixanus. JprxarenbHbie 00bEMBI.

TpaHCOPT BEWIECTB Y OPraHM3MOB. TpaHCHOPTHBIE CUCTEMBI PACTCHUU.
Tpancropt BemecTs y KHUBOTHbIX. KpoBeHOcHas cucremMa U €€ Oprassl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KkpoBooOpaiieHus. IBOJTIONHUOHHBIC
YCIIOKHEHHS] CTPOCHHSI KPOBEHOCHOW CHCTEMBI TTO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryisamnus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Beigenenue y
#AUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranel BbieneHus. OuibTparus,
CeKpenusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI pa0OTHI OPTaHOB BBIIEIICHUS.
CBs13b MOJOCTH T€NIa C KPOBEHOCHOW U BBIACIMTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHrne u (PyHKIMOHUPOBAHUE
Hepona. OOpazoBaHuE MOYH Y YSITOBEKA.

3ammuTa y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3moB. Cropsl
OakTepwii W [HUCTHI MPOCTEHIMMX. 3amuTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1IuThl. DUTOHLINABL.



3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX MPOW3BOJHBIC.
3ammura opraHu3Ma ot OosnesHeil. UMMyHHas cuctema uesnoBeka. KieTouHbI U
IYMOpPAJIbHBI MUMMYHHUTET. BpoXI€HHbIH M NpuoOpeTEéHHBIN crnenuuuecKkuit
UMMYHUTET. Teopus KiIOHaJIbHO-cedeKkTUuBHOro mMmyHutrera (I Opnux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poiib BpOKIEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ perymanus |y  OpramusMoB. Pazapaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTs W perymauus y
pacteHuil. PocToBbIE BElllECTBA U UX 3HAYCHHE.

HepBHas cucrema u pediekropHas peryisius y KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCIOXKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTJENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHbie U yCI10BHBIE pedIEKCHI.

['ymopanibHas peryndius U SHIOKPUHHAS CHUCTEMa >KMBOTHBIX M UEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. [[elCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW M SHIOKPUHHOW cucTeM. [ unortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabnuupel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopociny, «bakrtepun», «lIpocteitmme», «OpraHbl IIBETKOBBIX PACTCHUI,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue cTeOIs»,
«CTpoeHHE JNHCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

cucTeMay, «HepBHas cucTeMay, «Koxay, «MplmeuHas cucTeMay,
«BbienurenbHas CcUCTEMa», «DHIOKpUHHAs cucteMa», «CTpPOEHHUE MBIIIIBD,
«IMMyHHUTETY, «KHI1€4HON0JIOCTHRIEY, «Cxema  TIUTaHUA  PACTEHHII»,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUIPHDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue HO0KIEeBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema arymku», «HepBHas — cuctema
npecMmbiKatormuxcsi»,  «HepBHas  cmctema  mrumy, «HepBHas — cucrtema
MIekonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKIECTOUYHBIX
OpraHU3MOB, MUKpOTIpENnapaTbl TKAHEHW, PAKOBUHBI MOJUTFOCKOB, KOJUICKITHH
HACEKOMBIX, WTJIOKOXHUX, XUBBIC SK3EMIUIIPHl KOMHATHBIX PACTEHUH, TepOapuu



pacTeHUl pa3HBIX OTHENOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opyI0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OelKoB 1o AecTBrueM (epMEeHTOB, 000pyJOBaHUE IS
JIEMOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlaGoparopHasi padora «3yueHue TKaHel )KUBOTHBIX).

JlabopaTopHas padora «l3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHSI OPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buael  Oecronoro  pa3MHOXKEHMs:  MOYKOBAHUE,  CIIOPYJISIIHS,
dbparmenTanus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBbie KiIeTKW, Wik rameTthl. Meito3. Craauu
Mmenosa. [IoBenenne xpomocoM B Meiniose. Kpoccunrosep. buonornueckuit cMbICI
M€No3a M IOJIOBOrO Ipouecca. Meno3 U ero MeCcTo B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y ;kMBOTHBIX. 110J10BBIE KENE3HI.
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodemu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenmwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmMuHuposaHwoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIUTAIONIUX. 3apOJBIIIEBBIC JHUCTKU
(ractpynsinusi). 3akiiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBHIX JINCTKOB. B3anMHoe
BIIMSHUE YacTed pa3BUBAIOUIEIOCS 3apojplia (3MOpHOHANbHAS HMHIYKIIHS).
3aknajgka TIUIaHA CTPOCHMSI KUBOTHOIO KaK pPE3ylbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHHe Ha >MOPUOHAIBHOE PA3BUTHUE PA3THUUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubld nepuon. Ilpsimoe u
HempsiMmoe  pa3BuTue. PaszBute ¢ Metamopdo3oM y OECHO3BOHOUHBIX U
MMO3BOHOYHBIX KWBOTHBIX. bHoJIornyeckoe 3HaY€HHE MPSMOTO0 U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbel pocta KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTa )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U 4esioBeka. [leproasl oHTOreHe3a yenoseka. CTapeHue U CMepTh Kak
OMOJOrMYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuil. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuit. (OOpa3oBaHue CIOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE M PA3BUTHE  PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJI0JIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeTyJsliii OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. [llneman.

Tabnuupl u cxembl: «BereratuBHOoe pasmMHOXeHHE», «TUIbI Oecroyoro
pa3MHOXEHUS», «Pa3MHOKEHHE XJIaMUJIOMOHAIbD, «Pa3MHOMXEHUE 3BIIIEHBI»,
«Pa3mHoxeHue ruapel», «Meio3», «Xpomocomsl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U cnepmaro3ouga», «OCHOBHBIE CTaAuu OHTOreHesza», «lIpsmoe u
HEmpsIMoe pa3BuTue», «Pa3BuTHe MalcKoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkw», «JlBOMHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTECHUIN,
«CTpoeHne CeMSH OJHOJOJbHBIX U JBYJOJBHBIX pacTeHUI», «KU3HEHHBIN LMK
MOPCKOHW KanmycTb», < KU3HEHHBIN UK MXa», « KU3HEHHBIN LIUKJI TAIIOPOTHUKA),
«KM3HEeHHBIN IIUKIJI COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi pabora «/3ydyeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOJICTBA 3apOJIbIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHEe OpraHoB pPa3MHOXKEHHS BBICHIUX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka O HaCJeJICTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHuU3MoOB

Hcropust craHOBIEHHUS W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunoBa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.



OCHOBHBIE T€HETUYECKHE TOHITUS U CUMBOJIBL. [ OMOJOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE MPU3HAKMA, JTOMHHAHTHBIM M PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS TUHUS, THOPUIBI, TEHOTHUII, ()EHOTHIL.
OCHOBHBIE ~ METOJIBl ~ T€HETHKW: TUOPUIIONOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanumn

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. W.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®unmunuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpElUBaHUS.

JlabopaTtopHass padora «J/lpo3oduna Kak OOBEKT TI'E€HETHUYECKUX
UCCIICIOBaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii  3akoH Menaens — 3aKoH
eauHooOpasusi TuOpUI0B repBoro nokoseHus. [Ipasuno qomunupoBanus. Bropoit
3akOH MeHaenss — 3aKOH paclleruieHus Npus3HakoB. [luTosiornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ Umore3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [I[pomMexXyTOUHbBIN XapakTep HacIeqOBaHUS.
Pacuienienrie npu3HakoB IPU HEMTOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpemBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJeJOBaHUs  IPU3HAKOB. [uTomornyeckue  OCHOBBI ~ JUTHOPHUIIHOTO
CKpELIMBAHUS.

CuemieHHoe HacienoBaHue npuszHakoB. Pa6otel T. Moprana. CueruieHHOe
HACJEJOBaHUE T€HOB, HAPYUIEHUWE CUEIUICHHS MEXAY TeHaMUu. XPOMOCOMHas
TEOpPHsI HACTIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIN MEXaHU3M OMpeAceHUs Toya. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TE€TEPOramMeTHbIA IM0Jd. | eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [meioTponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM anjenu3M. B3anmoaeicTBUE HEaUIEIbHBIX T'€HOB.
KomnniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IMOBEICHUS W KOTHUTHUBHBIX (PYHKITUH.
['eHeTnueckre MEXaHU3MbI CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35SUH
— Tapa3uT» U «XO3WH — MHKpOOHOM». ['eHeTHYecKue acmeKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.



JdemoHcTpanuun

IToptpetsl: I'. Menaens, T. Mopras.

Tabmuuel u cxembl: «llepBelii 1 BTOpoil 3akoHbl Menaens», « Tpetuil 3akoH
Mengens», «AHaIM3MpYyIOUIEe CKpemuBaHue», «HemomHoe aoMUHUPOBaHHE,
«CueryieHHOe Hacle0OBaHWe TMPU3HAKOB Yy Jpo3oduiibly, «l'eHeThka ToJiay,
«Kapuotun denoBeka», «Kapuorun napozoduib»y, «Kapuotunm nTuIlbD,
«MHOXECTBEHHBIN ajIenu3M», «B3anumMo1eiCTBHE T'C€HOB.

OGopynoBaHue: MoOJeNb JJIsl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUST M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIECAOBAaHUS TMPU3HAKOB, MOAEIbL A
JEMOHCTPAallMUd CILIETJIEHHOTO HACJEI0BAHUS IMPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKporipenapart: «JIpo3oduiay.

IIpakTnueckas padora «M3yueHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

IlpakTuueckass  pa6ora  «l3ydeHue  pe3ylbTaTOB  JUTHOPHUIHOTO
CKpEIMBaHUs Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeAsl npu  (popmupoBaHuHM (PeHOoTHUIIA.
N3meHunBOCTh mpu3HAaKoB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MpPHU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAs W HACJIEICTBEHHAS.

MoaudukannonHass HW3MEHUYUBOCTh. Ponb cpeasl B (OpMUPOBAHUU
Moau(UKaIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuanuoHHbIN
psan u BapuwarmoHHast kpuBas (B. Moranncen). CpoiicTBa Moau(dHUKaIIMOHHON
U3MEHYUBOCTH.

I'eHoTunuyeckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUYUBOCTH.
Bunbl reHOTHTIHYECKO M3MEHYNBOCTH: KOMOWHATUBHAS, MyTallMOHHASI.

KomOuHaTnBHasT M3MEHYMBOCTH. Meio03 W TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATUBHON M3MEHUYHNBOCTH B CO3JaHUU
TeHETHYECKOT0 Pa3HO0Opa3us B mpeienax OJHOTO BUA.

MyTtanuonHass HM3MEHYMBOCTb. BuHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIYUUMPOBAaHHbIE MYTauuW. SaepHble U
nuroruiazMatTuyeckue myrtanuu. ComMaTUYeCcKUe W MOJOBble MyTauuu. [IpuyunHbI
BO3HMKHOBEHUs MyTauui. MyTareHel W HX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBuiioB). BHesimepHass M3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.



Onucenemuxa u JNUSEHOMUKA, pOIb dNULEHEMUYEeCKUx @dakxmopos 6
HAC1e008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumet u  cxembl: «Buasl usmeHuuBoctu», «MoaudpukauoHHas
M3MEHUYHUBOCTH, «KombOuHatuBHas U3MEHUYUBOCTH, «Merios»,
«OmnonoTBopeHuey, «I eHernueckue 3a00eBaHUs YeIOBEKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: KMBbIE W TepOapHbIC SK3EMIUIIPbl KOMHATHBIX PACTEHU,
pucyHku (potorpadun) KUBOTHBIX C PA3JIUUYHBIMU BUIAMU U3MEHYMBOCTH.

JlaGopaTropuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(MUKAIMOHHON M3MEHUYMBOCTH. [loCTpoeHHEe BapualMOHHOTO psja U
BApUAIMOHHOW KPUBOW».

IlpakTuyeckass padora «Mytanuu y aApo3oduiasl  (Ha  TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HCCIEIOBaHUS T€HOMA
yejgoBeka.  MeToabl  M3YYEHMSI TEHETHKM  YEJOBEKa: TIeHEeaJorMuyecKuid,
OJIM3HEIIOBbIH, UTOr€HETUYECKUH, MOIYJISIHMOHHO-CTaTUCTUYECKU N,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemeHHOE OnpeeICHUe TEeHOTHUIIA:
IIOJTHOTEHOMHOE CEKBEHHPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOILIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YelloBeKa. [ eHHbIE M XpPOMOCOMHBIE
O0one3HH uyenoBeKka. boJe3HW C HACJIEICTBEHHOM MPeapaciioioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETUKU B MPEIOTBPALICHUU U JICUEHUH T€HETUYECKHUX
3a0oneBaHuil yenoBeka. MeanKo-reHeTuYeckoe KOHCyNIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HEeTUYECKOro rpys3a». JTUYECKHE aClEeKThl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckrie (QakTopbl TOBBIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznueckoMy M XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIen cpeapl. [ eHeTnueckas
MPEIPACIIONIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuter 1 cxembl: «KapuoTun udenoBeka», «MeToabl U3y4YEeHUS TEHETUKH
qenoBekay, « eHerndyeckue 3a001eBaHUS YETOBEKaY.

IIpakTuuyeckas pa6ora «CocTaBiieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKamusi U CEJeKUUA. 3apOKICHUE CEeJIEKIMH W JOMECTUKAIUU.
VYuenue H. WM. BaBunoBa o IleHTpax MNpOUCXOXKIEHUS U MHOrooOpaszus



KYJBTYPHBIX pacTeHUW. Ponb ceneknuu B CO3MaHUU COPTOB PACTEHUM U IOPOX
#*UBOTHBIX. CopT, TmoOpoAa, IITaMM. 3aKOH T'OMOJOTHYECKUX pSIAOB B
HacJICACTBeHHOM wu3MeHunBocTH H. . BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHON pabOoTHI.

Metonbl cenekuMoHHON paboTel. HcKyccTBEHHBIM OTOOp: MaccoBbIA H
VHAUBUIYaJIbHBIN. DTtanel KOMOUWHAIIMOHHOMI CCJICKIIUHU. HcnbiTanue
Mpou3BOUTENEeH MO MOTOMCTBY. OTOOp MO TE€HOTHUNY C TOMOIIBIO OLECHKU
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibio ananuza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paloThI.
PagnanMOHHBIN M XUMUYECKU MYyTareHe3 Kak MCTOYHHK MYTallui y KyJIbTYPHBIX
dbopm opranuzmoB. Hcmonp3oBaHWE TEHOMHOIO PEIaKTUPOBAHUS U METOJIOB
pekomOuHanTHBIX JJHK m1st mosmydyeHust ncxoaHoro marepuana Jjisi CeIeKIUH.

[Tonyuenue MOJTUTIIIOUIOB. BuayTtpuBnunoBas ruopuIn3aIus.
brnuskopopcTBeHHOEe — cKpemiuBaHue, WM WHOpuauHr.  HepoacTBenHoe
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBanwue
rerepo3uca B cenekiuu. Otnanéunas rubOpuauzauus. I[lpeogonenue Oecrutoaus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMKM PAaCTCHUHN 1 JKUBOTHBIX. «3e1éHas
DEBONIOYUALY.

CoxpaHeHue U U3y4YeHUE I'€HETHUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHI U
UX JUKAX  pOJIMYed I CO3JaHMsl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3MCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u ynpaejeHue
2eHeMUYeCKUMU Pecypcamul CelbCKOX03AUCMBEHHBIX U NPOMBICA0BBIX HCUBOMHBIX 8
Yesax VIYYUeHUs Cyuecmeyliowmux U co30anusi HO8bIX NOPOO, JUHULU U KPOCCO8, 8
MoOM uucie ¢ NpUMEeHeHUeM COBPEMEHHbIX MemOo008 HAYUHbLIX UCCIeO008aHUl,
nepeodosvix uoell U nepCcneKmusHbIX MmexHoI02Ul.

JdeMoHCTpanuu

[Toptpers: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxembl: «LleHTPBI TPOUCXOKACHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIAOB B HACIEICTBEHHON M3MEHYHBOCTHY,
«Metonbl cenekuumny, «Otnanénnas rudpuauzanus», «Myrtarenes».

JlabopaTopHas padora «/3yyeHue cOpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKITUN PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU.



Ikekypeusi «OCHOBHBIE METOJBI M JOCTHUXKEHHS CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, B J1abopaTopuio
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexH0/10rUs U CHHTETHYECKAs OMOJI0TUS

OOBeKThl, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KIETOYHBIE U TKAHEBBIC
KYJIbTYpBHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. Tpaguunonnas
OMOTEXHOJIOTUS:  XJEOOMEUeHHEe, TOJYUYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJEIMEe. MukpoOuonornueckuii cuHTe3. OOBEKTBI MHUKPOOMOJIOTUYECKUX
TexHoJiorui. [Ipon3BocTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJOTUM M MHCTPYMEHTOB II€JICHANIPABICHHOIO U3MEHEHUS U
KOHCTPYHMPOBAHUSI TEHOMOB C LEJbIO MOJYYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllUX HE BCTPEUAIOIIUECS B IPUPOAC OMOCHHTETUIECKUE MY TH.

Knerounass unxenepusi. MeToapl KyJIbTypbl KJIETOK M TKaHEW PacTEHU U
®uBOTHBIX. KpuobGanku. ComaTtudeckas TruUOpUAM3ANUS W COMATHYECCKUN
sMOpuorene3. lcnosnbp3oBaHWe TallJIOU0B B CEJICKIMU pacTeHui. [lonyuernue
MOHOKNIOHAbHBIX anmume. Mcnonv3o8anue MOHOKIOHALbHBIX U NOAUKTOHATbHBIX
anmumen 6 meouyurne. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIus
AUIEKIETOK U KIIOHUPOBAHUE UBOTHBIX. METOA TpaHCIJIAHTALUH AI€p KIIETOK.
Texnonozuu 0300p08IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KVIbMYP.

XpomMocoMHasi W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekomObunantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocT>kKEHHsT W TEepPCHEKTMBBI  XPOMOCOMHOM M T€HHOW  MHXXEHEPHHU.
DKOJOTUYECKHUE U ITUIECKUE TTPOOIEMbl TEHHOW MHKEHEPHUH.

MenunuHckue 6uorexHnonoruu. [locrrenomnas nudposas menunuHa. [TIP-
JTUarHocTUKa. MeTaOoJIOMHBINH aHallU3, TCHOICHTPHYCCKUHM aHaIW3 IMpoTeoMa
YeJ0BEKa I OLEHKH COCTOSIHMS €r0o 310pOBbs. VCmob30BaHHE CTBOJIOBBIX
KiIeTok. TapretHas Tepamus paka. 3D-OuommxkeHepus mig pa3paboOTKu
(dbyHIaMEHTaTbHBIX OCHOB MEIHMIIMHCKUX TEXHOJOTHUH, CO3/IaHUS KOMIIJIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTHUU TPEXMEpPHOTro OmompuHTHMHTA W ckaddonaunara
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3naHre BEKTOPHBIX BAaKIMH C IEJIbI0 OOECreYeHHs] KOMOWHHPOBAHHOM
3amuThl OT Bo3Oyautenerd OPBU, ycTaHOBiIeHHE MOJIEKYISIPHBIX MEXaHH3MOB
dbynkimonupoBanusi PHK-coaepskamux BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMACHEIC
3a00IeBaHUS YEIIOBEKA U JKUBOTHBIX.



JdemoHcTpanuun

Tabmuiel u cxembl: «/cmonp30BaHNE MHUKPOOPTAHU3MOB B TPOMBINIJICHHOM
pou3BOICTBEY, «KieTouHas umkeHepus», « eHHass HHKSHEPHUS».

JlabopaTopHas pabora «/3yueHrne 00HEKTOB OMOTEXHOIOTHUN.

IIpakTuyeckas padora «lloaydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.

IOKcKypeusi «bUOTEXHONOTHST — BaKHEWIAs TIPOU3BOIUTEIIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaeHue W pa3BUTHE SBOJIONUOHHBLIX NPEICTABJICHUIN B
0noJIOruHn

OpomonmonHass Teopuss Y. JlapBuHa. Ilpennocbuikh BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas nesarenbHocTh Y. JlapBuHa.

JIBIKyIIIME CHITBI 3BOJIFOIMK BUIOB 10 Y. JlapBuHY (BBICOKAss HHTCHCUBHOCTD
Pa3MHOXKEHHS OpPraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckor Teopuu dBomwonuu (CTD). HeltpanbHas
Teopuss HBomonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoNorus. 3HaYeHUe
HBOJIIOIIMOHHON TEOPUH B POPMUPOBAHNH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpanuun

IToptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. Hapsun, C. C. YerBepukos, 1. W. llImansraysen, Ix. Xonaein, . K.
benses.

Tabmuuer u cxembl: «Cucrema >xuBod mnpuponbl (mo K. Jlunuer)y,
«Jlecthunia xuBbIX cymecTB (mo Jlamapky)», «MexaHusm (opMupoBaHus
IPUCTIOCOOJIGHU Yy pacTeHH u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nmytemectus Y. lapsunay, «Haxonku Y. [apsunay, «®opmbr 60ps0bI
3a cymectBoBaHuey», «llopoapl romybeit», «MuorooOpaszue KyIbTypHBIX (hopm
KanycTb», «[loposibl JOMaIIHUX )KMBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJOB
(mo Y. [apBuny)», «CxeMa COOTHOLICHUS JBUXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUN.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTaThl

[Monynsinus Kak 31eMeHTapHasi euHUIa BOMIOUUA. COBpEMEHHBIE METOIbI
OIICHKH TEHETWYECKOTO pPa3HOOOpa3usi M CTPYKTyphl mnomyisnuid. M3meHeHue
reHopoHa TOMYISIMU KaK DJIEMEHTAPHOE SBOJIOIUOHHOE SIBICHHE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.



OneMeHTapHble (PaKTOPhl (IBMXKYIIME CHJIBI) HBOJIOUUA. MyTallMOHHBIN
npouecc. KomOunaTuBHass u3MeHuUuMBOCTh. Jlpeilid TreHOB — ciydaiiHbie
HEHAIpaBJICHHbIE MW3MEHEHMsS 4acToT ajuiened B nonmymsauusx. Oddexr
ocHOBarensl. Jgpgexm oOymuvLiounoeo eopaviuika. CHudiCeHUe 2eHemu4yecKo2o
pasnooopasusn: npuyunsl u cieocmsus. llposenenue sgppexma opetigpa 2enos 6
oonbwiux  u  manvlx  nonyiayusx.  Murpauun.  M3omsuMs  HOMYJSIUIA:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJIoTHYecKas (PEenpoyKTUBHAS).

EctecTBenHblii oTOOp — HampaBigtomui ¢daktop sBosonuu. Dopmbl
€CTEeCTBEHHOTr0  O0TOOpa:  JBWXKYIIUWA, CTAaOWIM3UPYIOIIMNA,  Pa3pbIBAIOIIMI
(nm3pynTuBHbIi). [TonoBoil oT60p. BO3HUMKHOBEHHE M HBOJIIOIUS COLMAIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOLUU.

Bo3nukHoBeHne — mpucnocoOieHudd y  opraHusmoB.  Apomopdo3sl U
uanoanantanuu. IlpuMepsl npucnocoOaeHuit y opraHu3MoB: MOp(OIOrHYecKue,
¢usnonoruyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckre.  OTHOCHUTEIBHOCTD

IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u CcTpykTypa. BumooOpa3zoBaHue Kak pe3yabrar
MUKpO3BOJfoniuu. M3omsumst — kmroueBoi (akrop BumooOpaszoBanus. Ilytu u
CrIocoObI BU1000pa30BaHUs: aJUIONIaTPUUYECKOE (reorpaduyeckoe),
CUMITATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE (monuIIION IU3aII M,
rubpuauzanus). JJnuTeasHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OUOJIOTHUUECKOTO Pa3HOOOpa3us.

Ponbp  »BonmrOnMOHHOW OHWOJOTMHM B pa3pabOTKe HAay4YHBIX METOOB
coxpaHeHus: 6ropazHooOpasusi. MUKPOIBOIIONMS U KOSBOJIONHUS MMAPA3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CTHIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanuun

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

Tabmuiet 1 cxembl: «MyTanmoHHasT H3MEHYUBOCTHY, «llomymsiionHast
CTpPYKTypa Buaa», «CxeMa nposiBiieHHs 3akoHa Xapau—BaitnOepray, «/[Bmxyiue
CWJIBI HBOJIIOIUNY, «DKOJIOTHYECKas W3OJSAIUS MOMYJSIUNA CeBAaHCKOM Gdopenny,
«l'eorpaduueckast M30JSIUS  JUCTBEHHUIbI CHUOUPCKOM W JIMCTBEHHHUIIBI
naypckoity, «llonyasiuoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JICHCTBUSL €CTECTBEHHOTO O0TOOpa», «®DopMmbl OOpHOBI 3a CYIIECTBOBAHHE,
«npycTpranbHbiil Menannu3sM», «KuBble uckonaemsie», «llokpoBUTENHCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaaromas OKpacka KUBOTHBIX),



«Duzuonornueckue anantanuny, «lIpucnocoOIEHHOCT, OpPraHu3MoB H €€
OTHOCUTENIBbHOCTHY, «Kputepuu Buma», «Bunbl-npoitHnkn», «CTpyKkTypa BUaa B
npupojzie», «Crnocobsl BuagooOpazoBaHus», «l'eorpaduueckoe BuI000pa3oBaHuUE
TpEX BUJIOB JIAHABIIIEH», «DKOJIOTHYECKOE BHI000pA30BAHUE BHJIOB CHHUID,
«ITonumnnonasl pacteHuin», «KamycTHo-peeuHblid THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia NTHUI] U
3BEpell C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyueraa NOTUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUl OJM3KUX BHUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHas paGora «BblsiBlieHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOrO
BUJIA».

JlabopaTtopnas  paGora  «lIpucmocoOneHuss  opraHM3mMOoB M HUX
OTHOCHUTEIbHAS 11EJIECO00PA3ZHOCTDY.

JlabopaTtopHass paGora «CpaBHeHHE BHUIOB 1O MOPQPOJIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3Boaonus U €€ pe3yJbTaThl

Metonbpl M3y4eHUA  MaKpOdBOMIOUMHU. [lalleOHTONIOrMYECKUE  METObI
u3ydeHust opoionuu. llepexogupie  (QopMbl M QUIOrEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadguueckue Metonsl u3ydeHus sBoitouud. CpaBHeHUE QIIOPHI H
(dayHbl MaTEepuUKOB U OCTPOBOB. buoreorpadpuueckue obGnactu 3emuu. Bunbi-
SHIEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOIbI M3yUCHHUS
BONMIOLIMH. ['eHeTHyecKkrue MEXaHU3Mbl HBOJIIOLMM OHTOTE€HE3a U TMOSIBICHUS
SBOJIOLIMOHHBIX ~ HOBLIECTB. |'OMOJOTMYHBIE W  AHAJOTMYHBIE  OPTaHBbL.
PynuMentapuble  opranbl M aTaBU3Mbl.  MOJEKyISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MATEMATUIECKUE METOBI U3yUEHUS IBOIONUHU. [ OMOIOTYHbIE
redbl. COBpEMEHHBIE METOIbI IIOCTPOCHUS (PUIIOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLMS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBuia) 3BOJOUUU. [Ipunyun cmenvl yHKYuUi.
HeoOpatumocTs sBomtonuu. ApanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
3BOJIIOLIMH.

JdemoHncTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabmutel 1 cxeMbl: «DUIOTEHETHUECKUIN PSIT JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanby»,  «Punnodutel»y,  «CeMeHHBIC



nanopoTHuku», «buoreorpaduueckue 30HBI 3emuny, «Jlpelid KOHTUHEHTOBY,
«Penukth»y, «HavanbHbie cTaguu SMOPUOHATIBLHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbIE U aHAJOTHYHbIE OpraHb», «PyIuMeHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI UeENOBeKa U IMUMMaH3e», «[maBHbIE
HaIpaBJICHUsI BOTIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOITUN.

O6GopynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKA HUCKOMAEMBIX OCTaTKOB
OPraHu3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUICKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3sBuTHE )KU3HU HA 3emJie

Hayuynbie rumorte3sl NpPOUCXOXKACHUS KU3HUM Ha 3emuie. AOuWoreHes W
naHcrepmusi. JloHaydHble TPEACTABICHUS O 3aPOXKICHUU KU3HU (KpEalluoOHU3M).
['unoresa MOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepkeHue onbiramu O.
Penu, JI. Cnannannanu, JI. [Tacrepa. [IporcxoxkaeHne >xu3Hu U aCTpOOUOJIOTHSI.

OcHOBHBIE ATarbl HEOpPraHUYeCKOu ABOJIIOLIUH. [InaneTtapHas
(reonoruueckasi) JBOJIONMSA. XHUMHUYECKas OdBOIIONUSI. AOHWOTCHHBIM CHUHTE3
OpraHM4eckux BellecTB W3 Heopranumueckux. Ombir C. Mumiepa u I'. IOpwu.
OO6pazoBanne moauMepoB u3 MoHoMepoB. KoamepBatHas rtumore3a A. MU.
Omnapuna, TunoTe3a nepBuaHoro Oynpona JIx. XomnaeitHa, reHeTUUECKasi TUIIOTE3a
I'. Mémnepa. PubGo3umbl (T. Uek) um rummore3a «vupa PHK» VY. TI'mnbepra.
dopmupoBaHrue MEMOPAH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

HUctopus 3emnu u Metronel €€ wuszydyeHus. Vckomaembple OpraHUYecKHe
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT H a0COJIOTHAS
re0XpOHOJIOTHS. ['e0XpOHOIOrNY€ECKas 1IKala: 30Hbl, 3pbl, IEPUObI, STTOXH.

HauaneHpie s3Tanbel opraHunueckor nsBonronuu. llosBieHune u 3BOIOLUA
NEPBBIX KIETOK. DBOJIOIUS MeTa0oiu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHN KaK aHaJoT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3yKkapuoT (CUMOUOTeHE3). DBOIIOIMOHHOE MTPOUCXOKICHHE
BUPYCOB. lIponcxokaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATanbl 3BOJIIOLMHU BBICIIMX pacTeHUU. OCHOBHBIE apomMop¢o3bl
pacrenui. Bpixon pacrtennit Ha cymy. I[losBneHue CHnopoBbIX pacTeHUU H
3aBoeBaHue uMHU cymu. CeMmeHHble pacTeHus. [IpoucxoxkaeHue [BETKOBBIX
pacTEHUM.

OCHOBHBIC ATalbl JBOJIONHUH >KUBOTHOTO Mwupa. OcHOBHBIE apoMopho3bl
KUBOTHBIX. BeHpckas dayna. KeMOpuiickuii B3phIB — TMOSBICHUE COBPEMEHHBIX



tunoB. [lepBbie XOpaoBbIEe KUBOTHBIE. JKU3HBb B BOJE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenue ampubuii u pentwinil. [IpoucxoxxaeHne MICKONUTAOMNX U
ntul. [lpunnun kiroyeBoro apomopdosza. OcBoeHHe O€CO3BOHOUYHBIMH U
MMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM M IEpUOJAM: apXEW, IMPOTEPO30il,
najgeo3oi, Me3030i, KaiWHO30il. OOmas  xapakTepucThka KiuMmaTta U
reoJIoTUYecKuX mnpoueccoB. IlosBieHHE W pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineoOpazoBaHue: €ro yCIOBUS U BIMSIHAE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BbIMUPAHUSI — DKOJOTHYECKHE KpU3UCHI nponuioro. [Ipuunnsl u
CJIEJCTBUSI MACCOBBIX BbIMUpAaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocooenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpeMmeHHasi cuctemMa opraHudeckoro mupa. I[IpuHIuUNbBl Kiaccudukauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITBI OPTaHU3MOB.

JdemoHncTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, 1. 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuie u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpmy,
«JTampl  HEOpraHWYecKoW  HsBoymouun»,  «l'eoxpoHosiormyeckas  HIKajiay,
«HauanpHble 3Tanbl OpraHMYEcKol IBONIOLUNY, «CxeMa 00pa3oBaHUS DYKApUOT
nytéM cumoOuoreHesa», «Cucrema >XUBOM mnpuponb», «CTpoeHHe BUpYCay,
«Apomopdo3bl  pacteHuit», «PuHHOGUTH, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHoOroknerounsle Bogopocan», «Mxwu», «IlamopoTHukm», «l omocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTUS >KUBOTHOIO
MHupay, «ApomMopdo3bl KHBOTHBIX», «lIpocreimmey, «KHIIEUHOIOTOCTHBICY,
«IInockue YEpBUY, «YnenucroHorue, «PBIOBI», «3eMHOBOHBICY,
«IIpecmbikaromuecst», «lItump», «Miaekonurtaromue», «Pa3Butue XuU3HU B
apXxeuckou 3pey», «Pa3zButhe )KU3HU B NMPOTEPO30OUCKON 3pe», «Pa3BuTre KU3HU B
MaJIE030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KailHO301CKOM 3pe», «COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pAaCTEHH pPa3IUYHBIX OTMEIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIAKHBIE IIPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WTJIOKOXKHWX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydesla IITHI WU 3BEpEW,
KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX MCKOIMAEMBIX, MYJSDKHM OPraHWYEeCKUX
OCTaTKOB OPTraHU3MOB.



Bupryanbnasn  g1a0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTMHEHUN B
NEPBUYHON aTMOCchepey.

JlaboparopHas pabora «l3ydeHHMEe W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «/3ydeHue 0COOCHHOCTEH CTPOCHUSI PACTECHUI
pPa3HBIX OTIIEJIOBY.

IIpakTuueckas padora «M3ydyeHrue ocOOCHHOCTEH CTPOCHHS MTO3BOHOUYHBIX
KUBOTHBIXY.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznensl 1 3anaun aHTpONOAOTUU. METO 1Bl AHTPOTIOJIOT U H.

CraHoOBNEHME MPEACTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PeluruosHeie
BO33peHUsi. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa € )KMBOTHBIMU. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.
CBumerenbcTBA  CXOJCTBA  4EJIOBEKA € JKMBOTHBIMHU:  CpPaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, br310I0r0-0MOXUMUYECKHE,
noBeseHYeckre. OTIUUMS YeI0BEKa OT KUBOTHBIX. [IpSIMOX0XKAEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JBrxyiue cuiibl (pakTopbl) aHTPOIIOTeHe3a: OUOJIOTMYECKUE, COI[MANIbHBIE.
CooTHormieHre OMOJIOTUYECKUX U COLIMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaaMM aHTpoIoreHe3a. PaHHMe YenoBeKOOOpa3HbiEe O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOIIHE MPEIKH YEIIOBEKOOOPa3HBIX 00€3bsH U
mojiel. ABCTPAJIONUTEKU — JIBYHOTHE MPEIKHU JIoAeh. YeloBeK yMeblid, TepBbie
V3TOTOBJIICHUSA OPyAuN TpyAa. UeloBeK MPsIMOXOSIIMNA U TIEPBBIA BBIXOJ JIFOJEH
3a  mnpenensl  Adpuku. YenoBek reipenpOeprckuii —  OOmMH  TIPEIoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAEPTaJbCKUU
Kak BHJ JIFOJEH XOJOJHOTO KiMMaTa. YelloBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu AdQpukwu.
[TaymeoreneTnka u najgseOreHOMHMKA.

DOBOJIIOIMSL COBPEMEHHOI0 4esoBeKa. EcTecTBEHHBIN OTOOp B MOMYJISIUSAX
geroBeka. MyTanMoHHBIA mporiece u moaumopdusm. [lonmynsmroHHBIE BOJHBI,
npeid reHoB, murpanus u «d(GQPexT ocHOBATENSA» B MOMYISIIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. [lonarne o pace. bonpmme pacel: eBporneougHas
(eBpasmiickasi),  aBCTpajo-HErpouJHas  (PKBaTOpuajibHAas),  MOHTOJOUAHAs



(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHHsl 4YeloBeKa IO IUIAHETE.
EnuncTtBo  dyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocOONEeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSAM OKpYKAlOUIEH Cpeabl.
Bnusinue reorpaduueckoil cpeabl M Apeiia reHoB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIUIMHapHble  METoJbl B (usnueckodl  (OuoJornueckoi)
AQHTPOIIOJIOTHM.  OBOJIOUMOHHAS ~ AHTPOINOJOTHSA WU IAJCOaHTPONOJIOTUS
YEJIOBEUYECKUX NOMYJIALMI. buoconuanpHble UCCIEAOBAaHUS IMPUPOJBI YEJIOBEKA.
HccnenoBanue KO3BOIIOUUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuupl U cxembl: «MeTObl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa M CKeJleT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J[BUKYIIME CHIIBI AHTPONIOTEHE3a», « DBOJIIOLUOHHOE
OpEBO  4eJoBeKa», «ABcTpajonuTek», «YenoBek  ymenslit»y, «Yenosek
npsAMOXOAIIni», «JleHncoBckuii yenosek» «Heannepranbus», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKM —~ OKaMEHENOCTEeH, MpeaMEeTOB MaTepuaIbHOM
KyJIbTYphl ~TPEIKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MU(DOIOTHIECKUMU M OUONEHCKUMH CIOKETaMH TPOMCXOXKICHHSI YeIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB Y€JIOBEKa, CKEJIET YeJIOBEeKa, MOJIEINb
yeperna 4YeJOBEKa W uepena IIMMIIaH3€, MOJENIb KHUCTH YEJIOBEKa U KHUCTHU
MIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YETIOBEKA.

JlabopaTopHass pabora «lV3yueHne OCOOEHHOCTEH CTPOCHHUS CKeleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «3ydyeHne SKOJOTHUECKUX aJaNTalluid YeTOBEKay.

Tema 6. Jkonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apok/ieHne u pa3BuTHE dKojoruu B Tpynax A. I'ymbonpara, K. @. Pynse,
H. A. CeseproBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0orun. CBsI3b SKOJIOTUU C APYTUMU HayKaMHU.

Mertoasl skonoruu. lloneBbie HaOMOIEHUS. DKCHEPUMEHTHl B 3KOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MoaenupoBaHue B HKOJOTHMH. MOHHMTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.



3HaYeHUE OKOJOTMYECKMX 3HAHUM i1 YEJOBEKAa. JKOJIOTUYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponod. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['exkenp, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxembl: «Pasznensl skonorum», «Mertoabl 3konorun», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN CpeIb».

JlaGopaTopHuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Dkojornyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeuctus. Knaccudukanms
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHYECKUE, OMOTHUECKHE, aHTponoreHnsie. O0ime
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubOux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kosoruueckuit ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTHYECKUE TPYIIIIbI
pacTeHHl MU JKUBOTHBIX 110 OTHOLIEHHIO K cBeTy. CHrHajbHas pojib CBETA.
DoTonepuoanu3M.

Temmnepatypa kak skoyiorudeckuii ¢axkrtop. JlelicTBue TtemmepaTypbl Ha
opranu3msl. [IoMKUIOTEpPMHBIE U TOMONMOTEPMHBIC OpPraHU3Mbl. IBPUTEPMHBIC U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosiorudeckuit ¢akrop. Ilpucnocobnenuss pacteHuil K
noJiIep>)KaHui0 BogHOTO OanaHca. Knmaccudukanus pacTeHHl MO OTHOIICHHIO K
Boze. [IprcnocoOneHns )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHus OpPraHW3MOB: BOJIHAs, HAa3€MHO-BO3AYIIHAas, MOYBEHHAas,
ryOMHHAasT ~ TOAMOYBEHHAs, BHYTPUOpPraHU3MEHHAs.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpesi oOuTaHusl opraHnu3MoB. [Ipucrnoco0naeHuss OpraHu3MoB K KU3HA
B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOYHBIE H
roguyHbie puUTMbL. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HW3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranu3moB. [loHstne o Ku3HEHHOUW (opme.
XKuzaennsie GOpMBI paCTeHUN: AEPEBbs, KYCTAPHUKU, KYCTAPHIUYKH, MHOTOJICTHHE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a3pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cUMON03 u ero (opmel. [lapasutusm, koomnepaus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dalOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAaHHUS OPraHU3MOB B Cpeje
obutanus. [IpuHIIUIT KOHKYPEHTHOT'O UCKITIOUEHUS.

JdemoHncTpanumn

Tabmumbpl U cxembl: «IKoyiorudeckue (akTopbel», «CBETOBOU CIEKTP»,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MONOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpeabl oOWTaHUS OpraHu3MoBy», «buomorudyeckue pUTMBIY,
«Kuznennoie  Qopmbl  pacTeHui», <« OKuszHeHHble  (QOPMBI  KHBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO jecay, «llenu
nuTaHus», «XunHudectBo», «llapazutuzmy, «Koukypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBanue: repOapuyd pacTeHUH U >KUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTHUYECKUX (aKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCIVMBbIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKIIUHU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUMN, uydesia ITHI] U 3BepeH, repdapuu
pacTeHUi, OTHOCSAIIUXCS K rurpoduram, kcepoduram, me3opuraM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJIEKIHUH KMBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repOapu M KOJUICKIIMM PACTEHUH M OIKUBOTHBIX, OO0JalaOIMUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKITUM PACTEHWA M >KMBOTHBIX Pa3UYHBIX XKU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHass paGora «BpIABICHHE NPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi paGora «BbIsIBICHHE MPUCIIOCOONCHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass pabGora «AHATOMHUYECKHME OCOOCHHOCTH pPACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MOMYJISIIIMH



DKOJIOTUYECKHUE XapaKkTEPUCTUKHU MOMYJIALUU. [Monmynsiuus KakK
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Cpelibl, (PU3NYECKUX OaphEPOB U
0COOCHHOCTEHM OUOJI0TUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKAQ3aTE€NW MOMYJAIUMU: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasT M TOJIOBasg CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKasT CTPYKTypa nomyisanuu. OLeHKa YUCIECHHOCTH MOMYJISAIUU.
JlnHamuka monyisiuuu M €€ peryisauus. buoTnueckuid MOTEeHUHMaT MOMYJISIUH.
MoaenupoBaHue TMHAMHUKA NONyJsiiud. KpuBble pocTa YMCIEHHOCTH TOM YIS H.
KpuBbie BbDKMBaHUS. Perynsmnuss 4YUCICHHOCTH TOMNYJAIUN: poyib (haKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHYECKUE CTPATETUU BUIOB (T- U
K-crparerun).

[TonsiTue 00 sKoJOTHUECKON HUIIE BHaa. MectooOutanue. MHOroMepHas
MoOJiesib 3Kojornueckor Humm Jx.M. XatumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIU.

Bun kak cucrema mnonynsuuil. Apeansl BUAOB. Buabl U HUX KU3HEHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpallUi >KUBOTHBIX. buosormueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCcTpanuu

[Toptper: dx. . XaTuynHCOH.

Tabmumbel W cXeMbl: «ODKOJOTUYECKUE XAPAKTCPUCTHKU  TOMYJISIIHI,
«ITpocTpaHcTBEeHHass  CTPYKTypa  monyisiuuu», «Bo3pacTHble  NUpaMujibl
nonynsauuny, «CKOpPOCTh  3acelieHHs TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogenp s3kosorudeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlaGopaTtopuass  pabdora  «[lpucmocoOneHuss cemMssH  pacTeHHH K
PAaCCETICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMHy B OMOILIEHO3E.

OkocucteMa Kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpraHW3MOB B DKOCHCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U MBI B 3KOCcUcTEMaxX. KpyroBopoT BENECTB U MOTOK SHEPTUH
B 9KOCHUCTEME.



OcCHOBHBIE  TIOKa3aTeNM  JKOCHCTEMBI. buomacca ©  MNPOLYKIMSL.
DKOJIOTMYECKHUE MUPAMUIBI YUCEI, OMOMACCHI U DHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapiienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuU. llepBUUHBIE U
BTOPUYHBIC CYKIIECCUM W UX TNPUYUHBL. AHTPONOTr€HHBIE BO3ICHCTBUS Ha
cykueccuu. Knumakcrnoe cooOuiectBo. buopaznooOpasue u noinHota KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCmEMbl 03€D U peK. IKOCUCEMbl Mopell U
oKeano8. Ixocucmemvl MyHOp, 1ecos8, cmenet, nyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArpoueHo3. Paznnuwns
MEK]1y aHTPOIOT€HHBIMU U MIPUPOJHBIMU YKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas
¢nopa u ¢dayna. CuHaHTpomnu3aiusi ropojckoil Qaynel. buonormyeckoe wu
XO3SIICTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackaonHo2o 3ggexma u 6uU008-30uhpukamopos (Kirouesvix
6U008) 6 QyHKYUOHUpPOBanuu dxkocucmem. llepeHoC PHEPrurM U BEUIECTB MEKIY
CMEXKHBIMU DKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MONYJISILAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/IEMCTBUI.

Mexanuzmoi 8030elicmaus 3aepsA3HeHul pAa3HbIX Munos Ha
cyOOP2aHU3ZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20  B030€UCMBUSL.
MeTton0J10rusi MOHUTOPUHTA €ECTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCHCTEM.

JdeMoHCTpamuun
IToptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTtpyktypa  OuoreHo3a»,  «JKocucTeMa

IIMPOKOJIUCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAJIbHbIE
IPYIIbl OPraHU3MOB B 3KocHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME,
«llenu nutanus (mactOUIIHAS, TETPUTHAS)», «IKOJIOTHUYECKas] MUPAMUAA YUCEID,
«OKonoruveckas mupamusia OMoMacchl», «IKOJOTHUECKas MUpamMuia SHEPTUNY,
«O0pa3oBanue Oonotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIe
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BelIeCTB U MOTOK
SHEPIuM B arpoleHosey, «[Ipumepsl ypOoskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Yydelia MTHIl 1
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUMN, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.



IpakTuuyeckas padora «/3ydyenne u onucanue ypo0IKOCUCTEMBD».

JlabopaTtopnas padora «M3yueHue pa3zHooOpa3us MEIKUX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKypcusi B TMIIMYHBIN OuoreoneHo3 (B nyOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXO/IOJIbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsi «DKCKYpPCHS B arpodKOCHCTeMY (Ha IOJe WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast IKoCHUCTEMA

buocdpepa — oOmemnanerapHas obonouka 3emiid, TA€ CYIIECTBYET WIIH
CylllecTBOBaja >KM3Hb. Pa3BuTHe mpecTaBieHnii o 6uocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocepe. Obnactu 6uocdepsnt u e€ cocras. XKupoe
BeIEeCTBO OMocdephl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocheprl. OcobeHHOoCTH OHMOCPeEphl Kak
TJI00QJIBHOM 3KocHCcTeMbl. JIMHaMudeckoe paBHoBecue B Onocdepe. KpyroBoporsl
BEIICCTB M OMOTCOXUMHUYECKUE ITUKIIBI (YIIIepoaa, a30Ta). PUTMUYHOCTD SIBIICHHIA B
ouocdepe.

3onanbHOCTh Ouocdepsl. [lonsitTue o Omome. OCHOBHBIE OUOMBI CYIIU:
TYHJIpa, XBOWHBIE JIeCa, CMEIIAaHHBIE ¥ ITUPOKOIMCTBEHHBIE JIeca, CTETH, CAaBaHHBI,
IyCTBIHU, TPOIIMUYECKHE Jieca, BEICOKOTOphs. KimMar, pacTuteabHbId U )KUBOTHBIH
MUpP OMOMOB CYIIIH.

CtpykTypa u (GyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANa U
ouochepHbIX (DYHKITUH.

JleMoHCTpanuu

[Toptpets: B. . Bepnaackuii, 9. 3rocc.

Tabmuuer u cxembl: «['eocdepsr 3emuny», «KpyroBopor asora B mpupoje»,
«KpyroBopot yrimepoma B mpuponae», «KpyroBopor Kuciopoja B MpPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KnnMatuueckue
nosica 3emnn», «TyHapay», «Takra», «Cmemannsiii jgec», «lIupokoancTBeHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHa», « Tponuueckuii Jecy.

O6opynoBaHue: repoapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJIOTUYECKHE KPHU3UCHI W WX NPUYUHBL. Bo3meicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHHe BO3AYMIHON cpeabl. OxpaHa Bo3dyxa. 3arps3HEHHUC
BogHOU cpenpl. OxpaHa BOJIHBIX pecypcoB. Paspymienne mouBsl. OxpaHa
MMOYBEHHBIX pecypcoB. M3mMeHeHne kmumara.



AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTENIBHBIA U KUBOTHBIM MHUp. OxpaHa
PACTUTENIBHOIO M UBOTHOTO MHpa. OCHOBHBIE MNPUHUUIIBI OXPaHbl MPHUPOIBL.
Kpacubsie xHuru. Oco0o oxpansembie mnpuponansie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKU.

OCHOBHBIE TPHUHIMMBI YCTOMYMBOTO Pa3BUTHsI YEJIIOBEUECTBA M IPHUPOJBI.
PanvonanbHOE€  MPUPOJONONIB30BAHME M COXpPAaHEHHE  OMOJIOrHYECKOTO
pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TJI00AbHBIX HSKOJOTMYECKHUX
Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3BuTHe METOJOB MOHUTOPUHIA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHble UCCIe008aHUs nepexood K pecypcocbepezaroweli u
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U 3Kkocucmem. (OCHOBbI
aKopeadburumayuyu dKocucmem U Ccnocob6os 00pvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazeMHbIX IKOCUCTIEM.

JdemoncTpanumn

Tabmuuet  u  cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arps3HeHre 1MouBb», «llapHukoBbiii  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPaBIIEMOT0 MUPaY.

O6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPAacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccuiickon denepanuu, KpacHol KHUTH pEruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBmuBaeT TpeOOBAaHUA K pPE3yJIbTaTaM OCBOCHHUS
OoOydJaromMMHCS TPOrpaMM CpelHero obmiero oOpa3oBaHUSA: JUYHOCTHHIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX PE3ylbTaTOB OCBOCHUS MPOTPAMMBI MO OMOIOTUU
BBIJICJICHBI CIIEIYIOUIME COCTABJISIONIME: OCO3HAHNWE OOYYaIOIIMMUCS POCCUICKON
IPaXKIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSI TEIbHOCTH
U CaMOOIpPENENCHUIO, Haiuyue momusayuy K OOYy4YEHHIO  OHMOJIOTHH,
yeneHanpaegienHoe pazeéumue BHYTPEHHUX YOEKICHHH JIWYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TpaAuUUN pa3BUTHS OMOJIOTMYECKOTO



3HAHMS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeNIbHOCTU I1I€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKaMH, MPUCYIIUMHU CHUCTEME
Ouonornyeckoro  oOpa3oOBaHMs, Haauuyue NPA8OCO3HAHUA  SKOJOTUYECKOU
KYJbTYpPBl, CHOCOOHOCMU CMA8UMb LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIEC Pe3yJIbTAThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTUU JTOCTUTAIOTCS
B EIMHCTBE Y4YEOHOM M BOCHHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMHU COIMOKYIBTYPHBIMHU, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B OOIINECTBE MpPaBWIAMU U HOPMaMU
NOBE/ICHUSI W CIOCOOCTBYIOT TMpPOIECCaM CaMOIO3HAHUS, CAMOBOCIHUTAHUS H
CaMOpa3BUTHS, pa3BUTHUSI BHYTPEHHEH TMO3UIMK JIMYHOCTU, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY M IMPABOIMOPSAKY, YEIOBEKY TPyAa U CTapIIeMy MMOKOJICHHUIO,
B3aUMHOI'0 YBaXKEHHMs, OCEPEKHOrO0 OTHOIIEHUS K KyJIbTYPHOMY HACJICAUI0 U
TpaAUIUsIM MHOTOHAIMOHAILHOTO Hapona Poccuiickoit denepanvu, npupojae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUs ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXIEHUN, COOTBETCTBYIOIIUX
TPAJIULIUOHHBIM IEHHOCTSIM POCCHICKOT0 O0O0IECTBa, pAaCUIUPEHHE >KHU3HEHHOTO
ONbITa U OMbITA AEATEIBHOCTU B MPOLIECCE PEAM3ALUA OCHOBHBIX HAIpPaBICHUI
BOCIIUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUK 00yUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH IMIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH yUEeOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITOJHCHUH
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTh ONpPENENsTh COOCTBEHHYIO MO3UIHUI0 II0 OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yUYUTHIBATH B CBOMX JEHUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMIPOLIECCE COBMECTHOI'O BBHINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX H WCCIENOBATEIbCKAX 3a7a4, YBKHUTEIHLHOTO



OTHOIIEGHUSI K MHEHUIO OIIMOHEHTOB MNpPH OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXKIaHCKOMN UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBAa OTBETCTBEHHOCTH IIE€pe.l
Ponunoii, ropmoctu 3a CcBOW Kpai, cBOO Poauny, CBOM S3BIK M KYJIBTYDY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIICHUE K MPUPOAHOMY HACIEIUIO U MaMATHUKAM TPUPOJIbI,
JTOCTHKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWMOJOTUM, TIOHUMAHUS 3HAYCHUS OWOJOTMHM B TIO3HAHUM 3aKOHOB
IPUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOT0 OOIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)XKeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OILIEHUBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOCHHUE YCTOMYUBOTO OYyAYyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJAUTENSM, CO3aHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO H
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHMMAaHUE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuueckoro BocnuraHus, GopMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIMOHAJIBHOTO 0JIarONmOJIyYns:

MOHMMAaHUE W peanu3anus 370pOBOTO H 0Oe30macHOro olpa3a >KU3HH
(3mopoBoe  TMUTaHHWE, COONIOJIEHHE TUTHEHUYECKUX MpPaBUI U HODPM,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3nyeckas



aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHWE 1IEHHOCTU TPAaBUJ HHAUBUIYAIBHOTO U  KOJUJIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHHUE TMOCIEICTBUM M HEMPUSATHUSI BPEIHBIX MPUBBIUEK (YyHOTpeOeHUs
AJIKOTOJIs1, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTHUBHOM JIESITEIBLHOCTH TEXHOJIOTMYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJIHSITH TAKYIO €SI TEIbHOCTD;

WHTEpPEC K paszIMuHbIM cdepam MpoPecCUOHATBLHON JeATeIbHOCTU, YMEHUE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0 W C€aMOOOpa30OBaHUIO Ha
MPOTSHKCHUH BCEH JKHU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTITUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIICHHE K NPUPOAEC KaK MCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHS OKOJOTHYECKON KYyJIbTYpbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNIKOB W OUEHKM WX BO3MOXHBIX [MOCJIEACTBUMA s
OKPY’KAIOIIEN CPEbI;

OCO3HaHHE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpOOJIEeM W MyTell HX
peuieHus;

CITOCOOHOCTh HMCIIOJIB30BaTh MpPHOOpPETaeMble TP HM3YUYCHHH OWOJIOTHUH
3HaHMSIT W YMEHUS TPU PEHICHUH TPOoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOAOIIONB30BaHUEM  (COONMIOACHNE  TpaBWJ  TOBEACHHS B MPUPOJE,
HalpaBJICHHBIX HA COXPAHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChepHI);

AKTUBHOE HENPUSATHE JICMCTBUM, NPHUHOCAIIMX BpEd  OKpPYXKaroIIEH
MPUPOJIHON cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE HKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUN U MPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTUUYECKON KYJbTYpHI,
ombITa NEeATEeNbHOCTH HKOJIOTUYECKOM HaIPaBJI€HHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU



MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU NEATEIHHOCTH IKOIOTUIECKON
HaAIpPaBIECHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE
KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYHUTATENBCKOW KYyIbTYyphl KaK CpEICTBa
B3aMMO/ICHCTBUS MEX/TY JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue crenupukd OWONIOTUM KaK HayKd, OCO3HAaHHA €€ poih B
(GopMUPOBAaHUHU PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3MaHHU IIEIOCTHOTO
NpeCTaBlICHUsT 00 OKpYXKAlolleM MHUpPE KaK O €IUHCTBE NPUPOJBI, YeIOBEKa U
o0miecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH Mpo0iIeM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOeKNEHHOCTh B 3HAYMMOCTH OHWOJIOTHUHW JJISi COBPEMECHHON IMBHIIU3AIUU:
oOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pemIaTh  pPeCypcHbIE MPOOIEMBI  Pa3BUTHS
YeJI0OBEUeCTBA, TIOMCKA MyTel BBIXO/a M3 TNIOOATBHBIX 3KOJOTUYECKUX MPOOJIeM U
oOecrieueHusi  mepexojJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OWMOJIOTHYECKUX 3HAHMM B LEIAX
NOBBILIEHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIIBHOM IPpaMOTHOCTH OOydJaronuxcs, GopMupyemoit
IIpU MU3y4YeHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IIOJy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHE JejaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS Ha OCHOBE HaydHbIX (AKTOB U
UMEIOIINXCS JaHHBIX C IeJIbIO MOJIYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OWOJIOTMYECKUE 3HAHUSA IS
penIeHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOW MAESITENbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACSATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUH MO OWONOTHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUSA ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuuMble i1 (OPMHPOBAHUSA MHUPOBO33PEHUS O0YyYarOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAy4YHbIE MOHSATHUS, OTpa)XKarou[ue
LEJIOCTHOCTh HAay4yHON KapTHMHbI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBICHHE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UCCIIC[IOBAHNE,  HAONIOJEHUE, U3MEpPEHME,  OJKCIEPUMEHT U Jpyrue);
yHUBEpCAJIbHbIE Yy4yeOHble JelcTBUA (TIO3HABaTEIbHbIE, KOMMYHHKAaTHUBHBIE,
PETYIISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHuE (GyHKIMOHATBHON
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIMU O0O0YyYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEPCAIbHBIC Yy4YeOHBbIC JCHCTBUS B
ITI03HABATEJILHOW U COLIMAJIbHOM MPAKTHUKE.

B pesynprare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanuss y oOydaromierocss OyayT choOpMUpOBaHBI —TO03HABATEIIHHBIC
YHUBEpCaJbHbIE YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHbIC yUCOHBIC
NEHUCTBHS, PETYISTUBHBIC YyHHUBEpPCAJIbHBIC Y4YeOHBIC JCHCTBHS, COBMECTHAs
JeSITEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSCHMSI IPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaagenue YHUBEPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbHBIMH
JEeUCTBUSIMM:

1) 6a30BbI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIHpOBaTH W aKTyaJU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

VCMOJIb30BAaTh IIPU OCBOCHUH 3HAHWKW MOPUEMBI JIOTUYECKOTO MBIIIJICHUSA
(amanu3a, cuHTE3a, CpaBHEHMUsI, Ki1acCHu(pUKaAIK, 0000IICHHS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBATH
CBSI3U C APYTUMH MOHSATHUSIMH);

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

UCITOJIH30BaTh OMOJIOTHYCCKHUE MOHIATHS Il 0ObsICHEHHs] (DaKTOB M SIBIICHHUIA
YKABOU IPUPOJBI;



CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUSAX, (POPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

PUMEHSITh CXEMHO-MO/ICJIbHBIE cpencTBa 1St MIPECTABICHUSA
CYILIECTBEHHBIX CBSI3€Ml U OTHOILIECHUHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaK)X€  NPOTUBOPEUMM  pPa3HOrO  pOJIa,  BBISIBICHHBIX B Pa3JIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YUETOM aHaln3a MMEIOIIUXCS
MaTepHuaabHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OIIEHUBATh PUCKU MOCIIEICTBUN N€STEIbHOCTH;

KOOPJMHUPOBATh U  BBINOJHIATH pabOTy B  YCIOBUSX  PEAIBHOIO,
BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-MCCIIEIOBATEILCKON M TTPOCKTHOM NIESITEIBHOCTH,
HaBBIKAMHU  paspenieHus npoOjeM, CIHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 33724, IPUMEHEHHIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHBIE BHUJIbBl JEATEIBHOCTH [0 TOJYYEHUIO HOBOIO
3HAHMSI, €ro MHTEpIpEeTalHH, NPeoOpa3oBaHUI0 M NPUMEHEHHI0 B Yy4eOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IJaHUU YUYE€OHBIX U COIMAIbHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIM THI MBIILJICHHS, BIAJETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU NIOHATUAMHU U METOAAMU;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3a7ay B 00pa3oBaTeIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

BBUBJISITH IIPUUYMHHO-CIICACTBEHHBIE CBSA3W M AKTyaJu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAXOAUThb apryMEHTBHI IS JOKa3aTelbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh [TAPAMETPBI U KPUTEPUU PELICHUS;

AHAJIM3UPOBATH MOJIYYCHHBIE B XOJAE PEUICHHUS 3aJaud pe3yJbTaThl,
KPUTUYECKU OLEHHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYLIECTBIISITh 1I€JICHANPABICHHBIN IMOUCK MEPEeHOca CPEACTB U CIOCOOOB
NENUCTBHS B TPOPECCUOHATIBHYIO CPEY;



yMEThb TMEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO M MPAKTHUYECKYIO 00JacTu
KHU3HEICATCIHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE aTbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX MH(OpMAIUH (TEKCTEe y4eOHOTro
nocoOus, HAYYHO-TIONMYISPHOW JIUTEpaTtype, OWOIOTUYECKUX CIIOBapAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B WHTEpHETE), aHAIM3UPOBATH
MHQPOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUYCCKH OICHUBATH
e€ I0CTOBEPHOCTH M HETIPOTUBOPEUNUBOCTH;

(GOopMyIHpPOBATh 3aMPOCHl U MPUMEHATh PA3JIMYHBIC METOJIbI MPU TIOUCKE U
otbope Ouonornueckoit MHGOpPMAIIUK, HEOOXOIUMOM JIJIsl BBITIOTHEHUS YYCOHBIX
3ajad;

NPHOOPETaTh ONBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYypy aKTHBHOTO MCITOJIb30BaHUS PA3TUIHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMANbHYI0  (OpPMY  MpEACTABICHUS
ouosiorndeckoit nHGopmanuu (cxembl, TpaduKy, TUarpaMMbl, TAOTHUIBI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
Oouosiormdeckor umHOpManMe: TPUMEHATh XUMHYECKHEe, (HU3NYECKHe U
MaTeMaTHYEeCKNe 3HAKHM M CHUMBOJIBI, (OpMYyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHUYECKHE  CpEJCTBA
HATJISITHOCTH;

BJQJIeTh ~ HABBIKAMHU  pACIO3HABaHUS M 3allUTHl  WHGOpMAINH,
MH(POPMAIIMOHHOM 0€30MaCHOCTU JIMYHOCTH.

OgiajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o01enme:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX c(hepax >KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WU HUCKYCCHUU MO CYIIECTBY OOCYXHaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/1au, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3UIMHA JIPYTHUX YYaCTHHKOB
JMajora Uil JUCKYCCHH);



pacrio3HaBaTh HeBepOajbHbIE CpeICTBa OOIIEHUS, MOHUMATh 3HAYCHUE
COIIMATIBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETb CMSTYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BIAJIETh Pa3IMUYHBIMU CIIOCOOAMU OOIIEHHS W B3aUMOJCHCTBHUS, MOHUMATH
HaMEPEHHUS JIPYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECE THUKY
U B KOPPEKTHOU popme HopMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas 1eTeJIbHOCTD:

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBHUAYaJTbHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUS TPYIOBBIX ()OPM B3aMMOJICHCTBUSI TIPU PEIICHUH YU4eOHOM 3a/1aun;

BLIOMPATh TEMAaTHKY U METOJbl COBMECTHBIX JCHCTBHM C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJUICKTURA,;

NPUHUMATh IIEJIM  COBMECTHOM  JCSATENBbHOCTH, OpPraHW30BbIBATH W
KOOPJIMHUPOBATh JEUCTBHUS MO €€ JOCTHIXKEHUIO: COCTaBJISITh IJIaH JICHCTBUH,
pacrtpenensaTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKJIaTh pPE3yJbTaThl
COBMECTHOM padOTHI;

OIICHUBATh KAadye€CTBO CBOEro BKJIaJa M KaXKJIOr0 y4YaCTHHKAa KOMAaH/bl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OICHHUBAaTh HJEHM C TO3UIMU HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIATh, TO3UTHUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYAITUSAX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJaieHMe YHUBEPCAJbHBIMU PEryJATUBHBIMHY JI€HCTBUAMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS BBISIBICHHUS NOpoOJeM U HUX
peleHns B )KM3HCHHBIX U YUCOHBIX CUTYAIUSX;

BBHIOMpAaTh HA OCHOBE OHOJIOTHYCCKMX 3HAHWN IICJIIEBBIE W CMBICIOBBIC
YCTAaHOBKHM B CBOHMX JICMCTBHSIX M IMOCTYIKaX IO OTHOIICHHUIO K >KMBOW MPHUPOJE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSATEIbHOCTh, BBISBIISITH
poOIeMBbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JESATEIBHOCTH U )KU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITEILHO ~ COCTaBJISITh IJIAaH PEHICHUS TMPoOJeMbl C  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMIOYTECHHUH;



JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIIMpATh paMKH Y4eOHOIO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb

3a pELLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HIMPOKOW HSPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHUN, MOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyalllsiM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJaJ€Th  HaBbIKAMU  TIO3HABAaTEIbHOM  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX NPOLIECCOB, HUX PpE3YJIbTaTOB U
OCHOBaHUM, MCMIOJIB30BaTh MPUEMBI peIIEKCUU I OLUEHKH CUTYalllH, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEMIEHUS 1O HUX
CHUKEHUIO;

[IPUHUMATh MOTHMBBI M apryMEHTBl APYIHX IIPU AaHAJIU3E pe3yIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHe cedsi M APYrux:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMAThb MOTHMBBI M apryMEHTBl APYIHX IIpU AaHaAJIU3€ pe3yIbTaToOB
NEeATEIIHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJIOBEKa.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOEHUS COJIEPXKAHUA Y4YE€OHOTO MpeaMera
«buonoruss» Ha yrayOJIEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecreueHue
npodunbHOro  oOydenust  oOydwaromuxcss — Ouwonormu. OHU  BKIJIIOYAIOT:
cneruuyeckue s OMOIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMH U TIPEOOPA3OBAHUIO 3HAHWMA, BUIBI JIEATEIHHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M WX MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX, a TAaK)Ke B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MPEACTaBICHbI MO
rojiaMm U3y4eHusl.



[IpenmeTHbIE pe3ysbTaThl OCBOEHUs ydueOHOro npeamera «buonorus» B 10
Kjlacce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJUM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHWM  3aKOHOB  MPHUPOABI U  PEUIEHUU NOpoOJeM  PalMOHAIBLHOTO
MPUPOAOIIONIB30BaHNUA, O BKIIaJI€ POCCUMCKUX U 3apyO€KHbIX YUEHBIX B pa3BUTHE
Oouojoruu,

BJIaJICHUE CHCTEeMOW OHOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararolue OUOJIOTUYECKHEe TEPMHUHBI W TOHATUSA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJdlus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT U pPa3BUTHE), OMOJIOTHYECKUE TEOPHUH
(xnerouynas teopus T. llIBanna, M. lneiinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacnenctBeHHoctd T. Moprana), ywyenuss (H. W. BaBumoBa — o ueHTpax
MHOT000pa3us U MPOUCXOXKICHUS KyJIbTYPHBIX PACTEHHUI ), 3aKOHBI (€IMHOO00pa3Hs
IOTOMKOB TEPBOT0 TOKOJEHUS, PACHICIUICHUs, YUCTOThI TaMeT, HEe3aBUCHMOTIO
HacnenoBanus ['. Menjens, TOMOJOTHYECKUX PSJAOB B  HACIEACTBEHHOM
n3menunBocty H. 1. BaBunosa), npuHIUIIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOI'O IIO3HAHHUS, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX JKUBBIX OOBEKTOB (OmMHMcaHHWE, HU3MEpEHHue,
HaOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYLIIECTBEHHBIE MPU3HAKN: BUPYCOB, KIETOK IMPOKAPUOT U
JYKapuOT, OJHOKIETOYHbIX WU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB M CUCTEM
OpraHOB pAaCTE€HHI, >KUBOTHBIX, YEJIOBEKAa, MPOIECCOB KU3ZHEAEATEIbHOCTH,
IPOTEKAIIINX B OpraHU3Max PacTEHH, KUBOTHBIX U YEJIOBEKA, OMOJOTHMYECKUX
IIPOIIECCOB: OOMEHa BemlecTB (MeTaboJm3M), MPEeBpalleHnus YHEPTruu, OpOKEeHHS,
aBTOTPO(HOTO U reTepoTPO(PHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHOreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHHUS,  MHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOrEHeE3a),
B3aMMOJIEHCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHAaBIMBAaTh B3aMMOCBSI3M MEXIY OpPraHOMJAMM KIETKHM U HX
(YHKIMSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHeW W HUX (YHKUUSAMHU, MEXITY
opraHaMyd M CHUCTEMaMU OpPraHOB Yy pAaCTEHMil, JKMBOTHBIX WM 4YEJIOBEKAa U UX
(GYHKIMSIMH, MEXIYy CHCTEMaMH OPraHOB W HMX (QYHKIMSIMH, MEXIY STanamu
oOMeHa BEUIeCTB, 3TallaMi KJIETOYHOIO IIUKJIA U )KU3HEHHBIX IIUKIOB OPraHU3MOB,



TanamMu 3MOpPUOHAIBHOIO Pa3BUTHs, T'€HOTHNOM U (EHOTUNIOM, (PEHOTUIIOM U
dbakTOopaMu cpesibl OOUTAHUS;

YMCHHE BBISBIATh OTIMYUTEIHHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUi, )KUBOTHBIX U YECJIOBEKa,;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOIIUE AaPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT;

YMCHHE peliaTh OMOJIOTHYSCKUE 3a/1aUH, BBISABIATh IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICAYEMBIMU OMOJOTHYCCKUMH TPOIIECCAaMU U SBJICHUSMH, JIeIaTh
BBIBOJIBI Ml TIPOTHO3BI HA OCHOBAHWH TTOJYYCHHBIX PE3YJIbTaTOB;

YMCHHE BBIMIOJIHATH JA0OpPaTOPHBIE W TPAKTHYECKHE pPaOdOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, IPOBEPATh WX OSKCIICPUMCHTAIbHBIMU
cpeacTBamMu, (GOpPMYIHpPYS 1eb HUCCICIOBAHMs, AaHATU3UPOBATH IIOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B Yyue€OHO-HCCIIENOBATENIbCKOM paboTe 1Mo OHoorHH,
HKOJIOTUM W MEJHWIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIICCTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHUYECKHX
KOH(EepeHITUAX;

YMEHHE OIEHHWBATh JTUYECKHWE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUIA B
obnmactu  OWONOTMM M MEIUUMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE
OIUIOZIOTBOPEHHE, HAMPABIEHHOE H3MEHEHHE T'€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIM BBHIOOP Oynymied mpodeccHoHAIBHOM
JESTEIHHOCTH B 00JacTH OWOJIOTHH, MEAHUIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEIIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIICHHOCTH, YINIYOJATh MO3HABATEIbHBIN
WHTEPEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMs B OpraHU3AIUSAX  CPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buonorusi» B 11
Klacce JOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUW O MECT€ H PpOJM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, B TO3HAHWU 3aKOHOB MPHUPOABI M PEHICHUH SKOJIOTUYSCKUX
mpo0JeM dYelnoBEeYecCTBa, a TakKe B PEHICHMH BOMPOCOB PAIMOHAIHLHOTO
MPUPOOIIONB30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,



OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHE BIIAJIETh CHCTEMON OMOJOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET
ONpeJeNieHus] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIIOJIAraloluX OHOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUI, PKOCUCTeMa, Ouocdepa), OHONIOTrMYECKUE TEOpUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs: TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepuoBa — o nyTsx 1 HampaBieHusx sBontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsimeBoro cxonacrsa K. M. bapa), mpaBuna (munumyma 1O. Jlubuxa,
HKOJIOTMYECKON MHpaMuIbl 3HEpruM), runore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJAJeTh  OCHOBHBIMU  METOAAaMH  HAYYHOrO  TO3HAHWS,
UCIOJIb3YEMbIMU B OMOJIOTMYECKUX HCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M DKOCHCTEM
(omucanue, u3MepeHue, HaONIOIEHHE, JKCIEPUMEHT), CIOCcOOaMu BBISIBICHHUS U
OIICHKH aHTPOIIOTC€HHBIX U3MEHECHUI B TIPUPO/IC;

YMEHHE BBIJCIATh CYIIECTBEHHbIC TMPU3HAKU: BHUIOB, OHMOTEOIECHO30B,
HKOCUCTEM M OHocdepbl, CTaOMWIM3UPYIOIIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JABMKYIINX CHJI SBOJIOIMU Ha TeHODOH]I MOMYJISIUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie OOUTaHus, YepeOBaHMs HAIIPABICHUM
HBOJIIOIIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXKIY MPOIECCaMU SBOIIOLNH,
JIBUKYIIMAMUA CHUJIAMU aHTPOIIOTE€HE3a, KOMIIOHEHTAMH PAa3JIMYHBIX JKOCHUCTEM U
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHHE  BBIBIATH  OTJIIMYUTEIbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
IPUCTIOCOOJIGHHOCTh BUJOB K cCpele OOWTaHUs, aOMOTHYCCKHX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE MCIOJIb30BATh COOTBETCTBYIOIIME apPryMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJI JIOKAa3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPy, B3aUMOCBSI3M OPTAaHU3MOB U Cpe/ibl OOUTAHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHHMs MHOrooOpas3usi BUIOB U
HKOCUCTEM KaK YCJIOBHS COCYLIECTBOBAHUS MPUPOJBI U YEIOBEUECTBA;

yYMEHHUE pelliaTh OMOJIOTMYECKUE 3a/1a4H, BBISBISTh IPUUYNHHO-CIIC/ICTBEHHBIE
CBSI3M MEXKTY UCCIIETYEMBIMU OMOJIOTUIECKUMH MPOIIECCAMU U SBIICHUSMH, JIeTaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;



YMEHHE BBIMOJHATh JA0OpPATOpHbIE U MpPAKTUUYECKUE pabdoThl, COOMIOAATH
npaBuiia rpu padboTte ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMU
cpeacTBamu, GOpMYyIUpPYs Leldb HCCIEAOBAaHMS, AaHATU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U IeTIaTh BHIBOJIBI;

YMEHHE yYacTBOBAaTh B YyueOHO-HCCIIEN0BATENbCKON paboTe Mo OHOJIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  TMONYYCHHBIE  pEe3yNbTaThl HAa  YYCHHUYECKHX
KOH(pEpEeHIUX;

yYMEHUE OIEHUBAThH TUIOTE3bI U TEOPUH O TPOUCXOKICHUH )KU3HU, YeTIOBEKa
M YEJOBEYECKHX pac, O MPHUYMHAX, MOCIEACTBHIX M CIIOCO0AX MPEIOTBPAICHHS
r100anbHbIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynyiiei mnpodeccruoHanbHOM
JESITELHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, TIPUPOIOTIOIb30BAHUS, METUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEIIBCKOTO XO3SWCTBA, IHIIEBOM
NPOMBIIIUICHHOCTH, YTJyONsTh IO3HABATEIbHBIA WMHTEpEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYyIOIIEW mpodeccmn H  MPOJIOIDKEHHUE
OHMOJIOrMUecKOTr0 00pa30BaHUsl B OPTaHU3AIMSIX CPEIHET0 MPOPECCHOHATHHOTO H
BBICIIIETO OOPa30BAHUSI.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosn4yecTBo 4yacoB JJIeKTPOHHBbIE
HaunmeHnoBanme

Ne (ungposbie)
pa3iesioB U TeM KonTpoabubie | IlpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE

n/n
(1} 0
NporpamMmbl padoThI padoThI pecypebr

buoiornsa xak
HayKka

’KuBrle cucTeMsbl 1
HUX U3YyYCHUC

3 buonorusa xierku 2 0.5

XuMHuyeckas
4 Oopra"uzanus 10 1
KJIETKU

Crpoenue n
(GYHKIUH KIETKU




OOMEH BelIeCTB U
MpeBpalieHue
SHEPIUHU B KIICTKE

HacnencrBennas
uHbOpMaIHs U
peanmzanus €€ B
KIIETKE

0.5

JKM3HEHHEBIN [TUKIT
KJIETKHA

Crtpoenue u

byHKIIUN
OpraHu3MOB

17

1.5

10

PasmuoOXeHue u
pazBuTHE
OpraHU3MOB

1.5

11

I'enetnka — Hayka
0
HAaCJIEACTBEHHOCTH
1 U3MEHYUBOCTHU
OpraHu3MOB

0.5

12

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTH

10

13

3aKOHOMEPHOCTH
W3MEHUYUBOCTH

14

T'enetnka
JeJj0BeKa

0.5

15

Cenexuusa
OpraHu3MOB

16

buorexnonorusa n
CUHTETHYECKAS
OHoJIOrus

17

Pe3epBHOE Bpems

OBLLEEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102 0

13

11 KIIACC

Ne
n/n

HanmenoBanue
pa3aesioB U TeM

Koan4yecTBO 4acoB

Bcero

KonTtpoabHnbie

IIpakTHYyeckue

DJIEeKTPOHHbIE
(uudpossbie)




NPOrpaMMblI

padoTsbI

padoThI

o0pa3oBaTe/ibHbIE
pecypchbl

3apoxxaeHue u
pa3BUTHE
IBOJTFOIIMOHHBIX
MPEJICTaBICHUN B
Ononoruu

MHUKpO3BOTIOLMS U
€€ pe3ynbTaThl

14

Makpo3Boitonus u
€€ pe3ynbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU HA
3emiie

15

1.5

[Ipoucxoxnenue
YeJI0OBEKa —
aHTPOIIOTEHE3

10

DKOJIOTHSl — HayKa
0
B3aMMOOTHOUIECHUSIX
OpraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHUCTEM C
OKpy’Karouien
cpenoit

0.5

OpraHu3Mmel U cpeia
oOuranusg

1.5

DKOIOTHUA BUIOB U
MOMYJIALMI

0.5

OKOoI0THUSI
COOOILIECTB.
DKOJIOTHYECKHE
CHCTEMBI

12

0.5

10

buocdepa —
riio0agpHas
JKOCHCTEMA

11

YenoBek u
OKpyXarolas cpeaa

12

PesepBHOE Bpems




OBIIEE KOJIMYECTBO
YACOB I1O0 102 0 7.5
[TPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE

Ne Mara

uudposbie
n/ | Tema ypoka Bcer| KonrtpoiabH | IIpakTnuyeck, H3y4eH

o0pa3oBaTejibH

n 0 ble padoTbl | ue padoThl us
ble pecypchl

Buomornga xak
KOMIIJIEKCHAs HayKa
M KaK 4acTh 1
COBPEMEHHOTO
oO1mecTBa

JKuBbIe cUCTEMEI U
HUX CBOMCTBA

YpoBHeBast
Opra"u3arus 1 n2
’KHBBIX CUCTEM

Hctopus oTKpbITUSA
Y U3YyUYCHUS KIICTKH. 1
Knerounas teopus

MeTtoanl
MOJIEKYJISIPHOU U
KJIETOYHOM
OHOIOTHH.
IIpakTrueckas
paborta «3yuenue
METO/I0B KJIETOYHOU
Oouonorun
(xpomarorpadus,
anektpodopes,
mddepeHnnanbHO
e
HEeHTPUPYTHPOBAHU
e, [ILIP)»




XUMHUYECKUN
COCTaB KJIETKHU

MuHepanbHbie
BEIIIECTBA KJICTKH,
X OMOJIOTHYEeCKast
pOJIb

Oprannueckue
BEIIECTBA KICTKH
— OeJIKH.
JlaGoparopHas
pabota
«OOHapyxeHue
OEJIKOB C TIOMOIIBIO
KaueCTBEHHBIX
peaxkuuin

0.5

CaoliicTBa,
KJaccupukanus u
¢GbyHKIMM OeNKOB

10

Opranndeckue
BEIECTBA KIETKH
— YIJIeBOJIbI

11

Opranuueckue
BEIECTBA KIETKH
— JTUOUABI

12

Hyxkneunnosbie
kuciotel. JJHK n
PHK.
JlaGopaTopHas
pabota
«UccnenoBanue
HYKJIEHHOBBIX
KHCIIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

0.5

13

Crpoenue n
¢bysakn ATO.
HApyrue
Hykseozuarpudocd
atel (HT®D)




14

CekBeHHpOBaHUE
JHK. Meto bt
TeHOMUKH,
TPaHCKPHUITTOMHKH,
MIPOTEOMHUKH

15

Metoasl

CTPYKTYPHOM
onosorun

16

Turel KIETOK.
[IpoxapunoTnueckas
KJIETKA

17

Crpoenue
3YKApUOTHYECKOU
KIIETKU.
[TpakTrnueckas
pabota «M3yuenue
CBOWCTB KJIETOYHOU
MeMOpaHbI»

0.5

18

[ToBepXHOCTHBII
anmnapar KJIeTKH

19

OnHomeMOpaHHbBIE
OpraHoubl KJIETKH.
[IpakTuueckas
pabota «M3ydyeHue
JIBUKCHUS
LUTOIIa3MbI B
PacCTUTENBHBIX
KIIETKax»

0.5

20

[TosryaBTOHOMHBIE
OpraHOM[Ibl KIJICTKH:
MUTOXOHIPHH,
TUTACTHIBI.
JlaGopaTopHas
pabota
«HccnenoBanue
J1a3MOJIN3a U
JeTIa3MoJu3a B
PacCTUTENBHBIX
KIIETKaX»

0.5

21

HememOpanHbie




OpraHonAbl KJICTKH

22

Crpoenue u
GbyHKIMYM sAapa

23

CpaBHHTENIbHAS
XapaKTepUCTUKA
KJIIETOK DyKapHOT.
JlaboparopHas
pabota «3y4enune
CTPOEHHSI KJIETOK
Pa3ITUYHBIX
OpPraHu3MOB»

0.5

24

AccuMmunanus u
JIACCUMUJISIINS —
JIBE CTOPOHBI
MeTaboIm3Ma.
Twunel oOMeHa
BEILIECTB.
JlaGoparopHas
pabota «M3yuenue
KaTaJIMTHYECKOU
aKTUBHOCTH
(dhepmeHTOB (Ha
MIpUMepe aMuUIa3bl
WJTU KaTajiasbl)»

25

DepMEeHTaTUBHBIN
XapakTep peaku
KJIETOYHOTO
MeTaboau3ma.
JlaGopaTopHas
paborta «3yuenue
(hepMEeHTaTUBHOTO
paciernaeHus
MepoKcuIa
BOJIOpOJIa B
PaCTUTENBHBIX U
YKUBOTHBIX
KIIETKaX»

0.5

26

benku-akTuBaTopsl
u OenKu-
UHTUOUTOPBI




27

ABTOTpO(HBIN THIT
oOMeHa BElIeCcTB

28

doTocuntes

29

XeMOCHHTES.
JlabopaTopHas
pabota «CpaBHeHHE
MPOIIECCOB
¢dboTocuHTE3a U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe
Opranu3msl. Bussl
OpOXKEHUSI.
JlabopaTopHas
pabota «CpaBHEHHE
MPOIIECCOB
OpoXeHUs U
TIBIXQHHS»

31

AspobHbIe
OPraHu3Mbl. DTaIbl
SHEPreTHUYECKOTro
oOMeHa

32

DHeprus
MeMOpaHHOTO
rpagueHTa
npoToHOB. CUHTE3
AT®: paborta
npoToHHOU AT®-
CUHTA3bI

33

Peaknuu
MaTPUYHOTO
CHHTE3a

34

Tpanckpunuus —
MAaTpPUYHBIA CUHTE3
PHK

35

Tpancnsuus u e€
3TaIbI

36

KonupoBanue
aMuHOKucJI0T. Posb
pubocom B
OmocuHTe3e OenKa




37

Opranuzanus
reHoma y
MIPOKApUOT U
9YKapHOT

38

MounexyinspHbie
MEXaHU3MBbI
9KCIIPECCUU T€HOB Y
9YKapHoT

39

Bupycsr —
BHEKJICTOYHBIE
(hOopMBI )KU3HU U
o0NMraTHbIC
Tapa3uThI.
[IpakTnueckas
pabota «Co3nganue
MOJIeNI BUpYCa»

0.5

40

Bupychsie
3a00JieBaHUS
YeloBeKa,
JKUBOTHBIX,
pacTeHui

41

HanorexHnomoruu B
OMOJIOTUHN U
MEIULIHE

42

JKU3HEeHHBIN KT
KJIETKHU

43

MartpuuHbIii CUHTE3
JIHK

44

XPpOMOCOMBI.
JlaGopaTopHas
pabota «M3yuenue
XpOMOCOM Ha
TOTOBBIX
MUKpOTpernaparax»

0.5

45

JleneHue KIeTKH —
MUTO3

46

TuIbI KIETOK.
Kapunoxkunes n
LIUTOKUHES.

JIaGopatopHas

0.5




pabota
«Habmronenue
MHUTO3a B KJIETKaxX
KOHYHKA KOpEIIKa
JyKa (Ha TOTOBBIX
MUKpOIpernaparax)

»

47

Perynsauus
’KA3HEHHOT'O IIHKJIa
KJIETOK

48

Opranusm Kak
€IMHOE 1IeJI0e

49

TkaHM pacTeHUH.
JlaGoparopHas
pabota «M3yuenue
TKaHEN pacTeHUI»

0.5

50

TkaH# KUBOTHBIX U
YeJIOBEKa.
JlaGoparopHas
pabota «M3ydyeHue
TKaHEe! KUBOTHBIX»

0.5

51

Opranel. Cuctembl
OpraHoB.
JlabGopaTopHas
paborta «M3ydyeHue
OpraHoB
LIBETKOBOTO
pacTeHus»

0.5

52

Onopa Tena
OpraHu3MOB

53

JIBH>KEHHE
OPraHu3MoOB

54

IIutanue
OPraHu3MoOB

55

ITutanue
MO3BOHOYHBIX
JKUBOTHBIX.
[IumeBapurenbHas
CHCTEMa YeJIOBeKa

56

Jpixanue




OPraHu3MoOB

57

pixanue
MMO3BOHOYHBIX
KUBOTHBIX U
YeJI0BEKa

58

Tpancnopr
BEILIECTB Y
OpraHu3MOB

59

Kposenocnas
cucrema
IIO3BOHOYHBIX
KHUBOTHBIX U
4eJI0BEKa

60

Brinenenue y
OpraHnu3MoOB

61

3ammTa y
OpPraHU3MOB

62

NmMmmyHHas cucrema
4eJI0BEKa

63

Paznpaxumocts 1
perymsus y
OpraHU3MOB

64

I'ymopanbHas
perynsuus u
SHIOKpUHHAs
CUCTEMa KUBOTHBIX
U YeloBeKa

65

Dopmbl
Pa3MHOKEHHS
OpraHu3MOB

66

IlomoBoe
pa3MHOXEHHE

67

Meiios

68

l'amerorenes.
O6pazoBanue u
pa3BHUTHE TOJOBBIX
KIIETOK.
JIaGopatopHas
pabota «M3yueHue
CTPOEHUS TOJIOBBIX

0.5




KJIETOK Ha FOTOBBIX
MHUKpOIpernaparax»

69

NupuBunyansHoE
pa3BHUTHE
OPraHu3MOB —
OHTOTI'EHE3

70

3akiagKka OpraHoB
U TKaHEW u3
3apO/IBIIIEBBIX
JIUCTKOB

71

Pocr n pazsutne
KUBOTHBIX.
JlaGoparopHas
pabota
«BpisiBIICHHE
MIPU3HAKOB
CXOJCTBa
3apoabllen
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

72

Pa3smuoxenue n

pa3BHUTHE PACTEHUM.

JlabGopaTopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOXKCHHS
BBICIIIUX PACTCHUI

0.5

73

Ucropus
CTaHOBJICHUS U
Pa3BUTHSI TEHETHKHU
KaK HayKu

74

OCHOBHBIC TIOHSTHS
Y CIMBOJIBI
TCHETHUKHU.
JlaGopaTopHas
pabota
«Jlpo3oduna xak
00BEKT
TeHETHUYECKUX
HCCIIEI0BaHUID)

0.5




75

3aKOHOMEPHOCTHU
HacIleI0BaHUS
MIPU3HAKOB.
Monorubpuanoe
CKpEeLIBaHHE.
[IpakTrnueckas
pabota "M3yuenue
pe3yJIbTaToB
MOHOTHOPUTHOTO
CKPEIIMBAHUS Y
po30¢uIs"

0.5

76

IMuTonmoruueckue
OCHOBBI
MOHOTHOPUHOTO
CKpEeIMBaHUS

77

AHanu3upyroiiee
CKpEILIMBaHHUE.
Henonnoe
JAOMHWHHPOBAHUC

78

JurubpumHoe
CKpelIBaHHE.
[IpakTrnueckas
paborta «M3ydyeHue
pe3yabTaToOB
JTUTHOPHUTHOTO
CKpEIIMBAHUS Y
JPO30UITBDY

0.5

79

uTomoruueckue
OCHOBBI
JTUTHOPHTHOTO
CKpEITUBaHMS

80

CuerieHHOE
HacJIEIOBaHUE
MIPU3HAKOB

81

XpoMocoMHas
TEOpHUsl
HACJIEICTBEHHOCTH

82

['eneTuka momna

83

I'enoTnn kak
eJJIOCTHAsI CHCTEMa




84

T'eneTnueckuit
KOHTPOJIb pa3BUTHS
pacTeHui,
JKUBOTHBIX B
JelIoBeKa

85

N3menuuBocTh
MpU3HAKOB. Bubl
U3MEHYUBOCTH

86

MoaudukanroHHas
N3MEHYUBOCTH

87

BapuanuonHslii psin
Y BapuallMOHHAas
KpHUBasl.
JlaGoparopHas
pabota
«HccnemoBanne
3aKOHOMEPHOCTEN
MO (DUKATTUOHHOU
H3MEHYHUBOCTH.
[Toctpoenune
BapUAIMOHHOTO
psana u
BapuallMOHHOM
KpUBOW»

0.5

88

I'enoTnmnnyeckas
H3MEHYHBOCTb.
KomOunarusHas
H3MEHYHUBOCTD

89

MyranuoHHas
W3MEHUYUBOCTb.
IIpakTrueckas
pabota «Myranuu
y Ipo3oduiisl (Ha
TOTOBBIX
MUKpOTpernaparax)

»

0.5

90

3aKOHOMEPHOCTH
MYTalMOHHOTO
mpoiiecca.
DOnureHeTuKa u




OIIMI'CHOMMHKA

91

I'eneruxa yenoseka.
IIpakTnueckas
pabora
«CocraBieHue u
aHanu3
POIOCIOBHOM»

0.5

92

Metoasl
MEIUITUHCKOM
T€HETUKH

93

3HayeHune
MEIUITMHCKOM
T€HETHKHU B
MPEAOTBPAIEHUN U
JIEYEHU U
T€HETHYECKUX
3a00J1eBaHM
yeJioBeKa

94

OCHOBHBIC TIOHATHS
CEJIEKIIH.
JlabGopaTopHas
pabota «3ydyeHue
COPTOB KYJIbTYPHBIX
pacTeHui U nopoja
JOMAIITHUX
KUBOTHBIX»

0.5

95

MeTtoanl
CEJIEKIIMOHHOMI
paboTHI.
JlaGopaTopHas
pabota «M3yuenue
METO/IOB CENIeKIIUU
pacTeHui»

0.5

96

JloCTXKEHMS
CEJICKIUU PacTeHUI
U )KMUBOTHBIX.
IIpakTrueckas
pabota «IIpuBuBKa
pacTeHuin»

97

Coxpanenue,




HU3yYCHUE U
HCIIOJIb30BAHUE
TEHETHYECKUX

pecypcoB

98

Bbuorexmonorus kak
HayKa U 0Tpacib
MIPOU3BO/ICTBA.
[IpakTnueckas
pabota «M3yuenue
00BEKTOB
OMOTEXHOJIOT I

0.5

99

OcHOBHEIE
HarpaBJICHUS
CUHTETUYECKOM
ouooTHn

100

XpoMOCOMHas U
TCHHAaA MHXXCHCPHA

101

MenunmuHcKne
OMOTEXHOJIOTUU

102

Pe3epBHbIi ypok.
[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3HAHUM

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

102 0

13.5

11 KIIJACC

Ne
n/
n

Tema ypoka

Koan4yecTBO 4acoB

Bcer | KoHTpoubH

0 ble padoThI

IIpakT4yeck
e padoThbl

Jlara
H3yYeH
s

JJIeKTPOHHbIE
nudposbie
oOpa3oBaTeJibH
ble pecypchl

OBOJIIOLMOHHAA
teopus Y. JlapsuHa

JIBIKyIIHE CUIIBI
9BOJIIOLIMY BUJIOB
o Y. lapsuny




Bopsba 3a
CYILECTBOBAHUE,
€CTECTBEHHBIN U
HUCKYCCTBEHHBIN
otbop

PopMHUpOBaHHE
CHUHTETHYECKOU
TEOPHUH SBOJIIOIUN

OTansl
9BOJIFOI[HOHHOTO
mporiecca:
MHUKPOIBOJTIONNS U
MaKpO3BOJTIOIHS

[Honmymsanms —
JJIEMEHTapHas
eAVHUIA
IBOJIIOLIUHI

3aKkoH
F€HETHYECKOTO
paBHOBecus JIx.
Xapnau, B.
Baitn6epra.
JlabGopaTopHas
pabota
«Br1aBienue
M3MEHYUBOCTH Y
0co0el 0THOTO
BUJA»

0.5

DJleMeHTapHbIe
(hakTophI
IBOJTIOIHI

Dddext

OCHOBATCJIA.

Dddext

OYTBIJIOUHOTO
TOPJIBIIIKA

10

Murpauuu.
N3onammun
MIOIYJISALIAN:
reorpaguueckas,




ouoJsIornyeckas

11

EcrecTBeHHBII
otbop —
HaIpaBJIAIOIINI
(hakTop IBOIFOITUN

12

[TooBoit 0TOOP

13

[TpucnocobaeHHOC
Th OPTaHU3MOB KaK
pe3yibTaT
MUKPOIBOJTIOIUH.
JlaGoparopHas
pabota «M3yuenue
apoMop(}o30B u
WIOAIaNTAIuN Y
pacTeHui u
KUBOTHBIX)»

0.5

14

[Ipumepst
MPUCTIOCOOTIEHUN y
OpPTraHU3MOB:
MOpP(hOIOTHYECKHE,
(hu3MoIOTNYECKHeE,
OMOXHUMUYECKUE,
MOBEICHYECKUE.
JlabGopaTopHas
pabota
«[Ipucnocobyenus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
1enecoodpa3HoOCThb

»

0.5

15

Bun, ero kpurepuu
U CTPYKTYpa.
JlaGopaTopHas
pabota
«CpaBHEHHE BHJIOB
o
MOP(OTIOTrHIECKOM
y KPUTEPHIO»

0.5

16

Crpykrypa Buzaa

17

Bunoo6pazoBanue




KaK pe3yiabTaT
MUKPO3BOJIIOIHN

18

CBs3b
MHUKPOIBOJIIOLIAN U
SMNUAEMUAOJIOTUU

19

Makpo3BoitoLus.
ITaneonTomorudeck
HC MCTOObI
U3Y4YEHUS
IBOJIIOITIH

20

buoreorpaduueckn
€ METObl
U3Y4EHHUS
9BOJIIOLIUU

21

OMOPHOTOTHIECKH
€ U CPABHUTCIIBHO-
MOpPQOJIOruIecKue
MCTOJbI U3YUYCHUSA

ABOJTIOIIUHT

22

MonekynsapHo-
TeHETUYECKHE,
OMOXUMUYECKHE U
MaTeMaTUUECKHE
METO/IbI U3yUCHUS
9BOJIIOLIUHN

23

O061ue
3aKOHOMEPHOCTH
SBOJIIOLIUA

24

AnantuBHas
paauanusi.
HepaBHOMepHOCTH
TEMIIOB 3BOJIFOLIMH

25

Hayunsie
THITOTE3bI
MPOUCXOXKACHUS
JKH3HM Ha 3eMJie

26

Jonay4nsie
IIPEICTaBIICHUS O
3apOKICHUHU
KU3HU




27

OcHOBHBIE ATaIbI
HEOPraHUYECKON
3BOJIFOLUHA

28

T'unoresnl
3apOKICHUS KU3HU

29

Ucropus 3emnn u
METOBI €€
W3yUYCHHSL.
JlaGoparopHas
pabota «M3yuenue
Y OITMCaHHe
MCKOTIaeMBIX
OCTaTKOB JIPEBHUX
OpraHU3MOB»

0.5

30

HauanrnHbie dTansl
OPraHu4ecKou
SBOJIIOINH

31

OBOJIIONNS
JYKapuoOT

32

OCHOBHBIE ATaIlbI
9BOJIIOLUH
PaCTHTEILHOTO
MHpa.
[IpakTrnueckas
paborta «M3ydyeHue
0ocoOeHHOCTEH
CTpOCHUS
pacTeHHI pa3HbIX
OTEIOBY

0.5

33

OCHOBHBIC dTaIlbI
3BOJIFOIIMH
JKUBOTHOI'O MHUpa

34

OBOJIIONUS
’JKMBOTHBIX.
IIpakTrueckas
pabota «M3ydeHue
0CcOoOEHHOCTEH
CTPOEHHUS
IMO3BOHOYHBIX
JKUBOTHBIX)

0.5




35

PazBuTne Xu3HN
Ha 3emJie 10 3pam
U MepuoiaM

36

MaccosBsie
BI)IMI/IpaHI/Iﬂ —
DKOJIOTHYECKUE
KPHU3UCHI
MPOIILIOTO

37

CoBpeMeHHBIN
9KOJIOTHYSCKHIA
KpHU3HC, €ro
0COOEHHOCTH

38

CoBpemeHHast
cucreMa
OpPraHHYECKOTO
MIPOIILIIOTO

39

OCHOBHBIE
CUCTECMATHYCCKHEC

TPYIIIbI
OpPraHU3MOB

40

AHTpONOJIOTUS —
HayKa O 4eJlOBeKe

41

PazBurtue
MpEJICTaBICHUN O
MIPOUCXOKACHUH
yeJIoBeKa

42

MecTo yeloBeKa B
CHCTEME
OPraHuYEeCcCKOTo
MHpa.
JlaGopaTopHas
paborta «3yuenue
0COOEHHOCTEN
CTPOCHHS CKeleTa
YyeJIoBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM»

0.5

43

JIBIKyIIHE CUIIBI
aHTPOIIOreHe3a

44

CoOOTHOILIIEHHE




OHMOJIOTHYECKUX U
COIMATBHBIX
(baxTopoB B
AHTPOTIOTEHE3e

45

OCHOBHBIE CTaIUA
aHTPOTIOTeHEe3a

46

Ilaneorenervka u
aJIeOr€HOMHUKA

47

OBONONASA
COBPEMEHHOTO
YyeJloBeKa

48

Yenoseueckue
pachl.
[IpakTnueckas
pabota «M3yuenue
IKOJIOTUYECKHUX
ajganTamui
YEIIOBEKa

0.5

49

Mexauciurianaap
HBIE METOIBI
AHTPOIIOJIOTUU

50

3apoxaeHue u
pa3BUTHE YKOJIOTHU

51

MeTo bl DKOJIOTHH.
JlabGopaTopHas
pabota «M3ydyenue
METOJIOB
9KOJIOTHYECKUX
HUCCIIEIOBAHUI

0.5

52

3HayeHHe
9KOJIOTHYECKUX
3HAHUU 1
yejioBeKa

53

DKOJIOTUYECKUE
(hakTophI

54

AOunoruueckue
¢dakTopsl. CBeT Kak
IKOJIOTHYECKUU

¢axTop.
JIaGopatopHas

0.5




pabota
«BblIsiBIICHUE
MIPUCTIOCOOICHMIA
OpPraHU3MOB K
BJIMSIHUIO CBETa»

55

AOuoTuyeckue
(baxTOpBHI.
Temmeparypa kak
3KOJIOTUYECKU I
(dakTop.
JlaGoparopHas
pabota
«Brp1siBIEeHUE
MIPUCTIOCOOIEHUH
OpPraHU3MOB K
BIIASTHUIO
TEMITePaTypPhI»

0.5

56

AbGuoTnueckue
(hakTOpBI.
BnaxxHocTh Kak
9KOJIOTHYSCKHI
(dakTop.
JlabGopaTopHas
pabota
«AHaToMHYEeCKHE
0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOUTAHUS

0.5

57

Cpensl oOuTaHus
OpraHU3MOB

58

buoigornueckue
PUTMBI

59

JKusnennrie

hopmbl
OpraHu3MOB

60

buoTtnueckue
(baxTopsl

61

3HayeHue
OMOTHYECKUX




B3aHUMO/ICHCTBHIA
JUISA
CYILECTBOBAHUS
OpraHu3MoOB B
cpene oOuTaHus

62

DKOJOTUYECKUE
XapaKTePUCTHKHU
TTOTYJISIITIN

63

OcHOBHBIE
MMOKa3aTenun
HOHy.]'IS[III/II/II
YHUCJICHHOCTD,
IUIOTHOCTD,
BO3pacTHAs U
MOJIOBAst CTPYKTYpa

64

OcHOBHBIE
MMOKa3aTeNn
HOHy.]'IS[I_[I/II/IZ
POXKIaEMOCTb,
MIPUPOCT, TEMIT
pocTa, CMEPTHOCTb,
MHUTPALAN

65

OKoJornyecKkas

CTpYKTypa
TOTTYJISIIUN

66

Jnnamuka
TOMYJISIITAN U €€
peryisius

67

Kpussie pocta
YHCIIEHHOCTH
TIOTYJISILIAH.
Kpusbie
BBIKMBAHUS

68

OKoJjoruyeckas
HUIIIAa BUAA.
JIaGopatopHas
pabota
«IIpucnocobnenus
CEeMsIH paCTEeHUHU K
pacceneHuIo»

0.5




69

Bup xak cucrema
MOMYISA AN

70

3aKOHOMEPHOCTHU
TTOBEACHUS U
MUTPALAIL
JKUBOTHBIX

71

Coo01ecTBo
OPraHu3MOB —
OMOILIEHO3

72

DKocucTeMa Kak
OTKpBITasi CHCTEMa

73

Kpyrosopot
BEILIECTB U MOTOK
DHEPruu B
JKOCUCTEME

74

OCHOBHBIE
MOKa3aTelu
3KOCUCTEMBI

75

DKOJOTUYECKHE
A PAMHUIBI

76

N3menenus
COOO0IIIECTB —
CYKIIECCUH

77

[Tpupoaueie
KOCUCTEMBI.
DKOCUCTEMBI 03€ep
U peK.
DKOCHUCTEMBI
MOpEH U OKEaHOB

78

IIpuponusie
9KOCHCTEMBI.
OKOCHCTEMBI
TYHJIp, JIECOB,
cTeneH, MyCcTbIHb

79

AHTpOHOFeHHBIe
OKOCHCTCMbI

80

YpOoakocucTeMBI.
IIpakTrueckas
paboTa «3ydyenue
U ONMCaHNE

0.5




ypOOIKOCHUCTEMBD»

81

3aKOHOMEPHOCTHU
(bopmMupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUI
Opra’Hu3MoOB B
HKOCHUCTEMAX

82

MexaHU3MBbI
BO3JEHUCTBUSA
3arpsiI3HEHUI
pa3HBIX THUTIOB Ha
cyOOpraHM3MEeHHO
M,
OpraHU3MEHHOM,
MOMYJISIIMOHHOM U
9KOCHCTEMHOM
YPOBHSIX

83

buocdepa —
oOuieruianeTapHas
obostouka 3eMiun

84

Vuenne B. U.
Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ourocdepsl

86

KpyrosopoTsl
BEIIECTB U
OHMOreOXUMHUYECKU
€ LIMKJIBI

87

30HaJIBLHOCTE
orocdepsl.
OCHOBHBIE OMOMBI

CyIIH

88

Y CcTOHYMBOCTE
o6uocdepsl

89

OKOJIOTHYECKUE
KPU3HUCHI U UX
MIPUYUHBI

90

Bo3zneiictBue




4eJoBeKa Ha
ouochepy

91

AHTpOIIOT€HHOE
BO3/ICHCTBUE HA
pacTUTENbHBIN U
JKUBOTHBIN MUD

92

Oxpana npupo/sl

93

OcHoBHbIE
TIPUHIIUATIBI
YCTOWYHBOTO
pa3BUTHUSA
YeJI0BEUeCTBa U
TIPUPOJIBI

94

PanumonansHOE
MIPUPOIOTIOJIE30BaH
Y€ ¥ COXpaHEHHUE
OMOJIOrTYECKOT0
pa3zHooOpasus
Semn

95

O0001enue no
TeME
«MWUKpO3BOJIIOIUS
" €€ pe3yNnbTaTh»

96

O0001Ienue o
TeEME
«MakKpOo3BOJTIOLIHS
1 e€ pe3ysIbTaThD»

97

O0001enue no
TeEME
«ITpoucxoxaenue
U pa3BUTHUE KU3HU
Ha 3emie»

98

O06006111EH1E TTO
TEME
«[IpoucxoxaeHue
YyeJIoBeKa —
aHTPOTIOTEHE3

99

O06006111EHNE TTO
TeMe «DKOJIOTUS —
HayKa o




B3aMMOOTHOIICHUA
X OpraHu3MoB»

Oo6o06uienne o
100 | Teme «Opranusmsl 1
U cpenia oOuTaHMS

O06o00611EHME TTO
101 TeMeE «IKOIOTHS |

BUJIOB U
MTOIYJIALIAI

O06001meHue mo
102 teme «buocdepa —
rio0anbpHas

OKOCHUCTEMA»

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102 0 7.5

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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