PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

uist oOyyvaromuxcs 10 —11 kmaccos



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHOMy mnpeamety "buosnorusa" (manee - Ouosiorus) Ha
ypOBHE cpemHero odmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepaiabHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydeOHoro mpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (eepanbHoil paboueid mporpaMMbl BOCIIUTAHMSL.

VYyeonslii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeAMETHOU oOnactu «EcTecTBEeHHO-
HayuHble mpeametb». CormacHo mnonoxerusMm DPIOC COO mnpoduibHbIE
y4eOHbIe MpPeIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennpani  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS WU
MpPU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CpPEeIHUM
o0muM, cpeHuM poheCCHOHAIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DTUX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHrue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOMIMX
3a/a4y, CBSA3aHHBIX C MpoQopUeHTauueld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
UHTEepeca K KOHKPETHOW O0JIaCTH HAay4HOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULMHON, SKOJIOTUEU, TICUXOJIOTHEN, CIOPTOM HJIM BOCHHBIM JI€JIOM.

[Iporpamma mo yudeOHOMy mnpenmery "buomorus" maér mpeactaBieHHE O
Helnu M 3ajadax M3ydeHusi ydyeOHoro mnpenmera «buonmorus» Ha yriyOn€HHOM
YPOBHE, onpeaeseT o0s3aTenbHoe (MHBapUaHTHOE) TPEAMETHOE COACPIKAHUE, €ro
CTPYKTYpUpOBaHUE MO pa3jieJaM U TeMmaM, paclpelielieHue [0 Kiaccam,
PEKOMEHIyeT MOCIeI0BaTeIbHOCTh HM3yU€HHUsl yd4eOHOro marepuaia ¢ yd€ToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOro mpolecca,
BO3pPacCTHBIX OCOOEHHOCTel oOyuwaromuxcsi. B mporpamme mno Ouonoruu
peayiM30BaH MPUHLHUI TPEEMCTBEHHOCTH C HW3y4YEHHMEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Onarojaps 4YeMy MpOCMaTpPUBAETCS
HANPaBJICHHOCTh HA  TMOCJEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTMYECKOTO MBIIUICHHS, MPEICTABICHUN O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpeKHOTO0 OTHOIIEHUS K OKpYXKalomel NpupoaHou cpeme. B
nporpaMme 1o OHMOJOTHMU TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTrO mMpeaMmera
«buonorusi» B peanuzanuu  TpedoBaHuit ®PI'OC COO K [WIaHHPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIBHOU  JI€ATEIbHOCTH
oOydaromuxcsi M0 OCBOCHHUIO COJEpXKaHUS OHOJIOrMYECKOTo OoO0pa3oBaHMA Ha
YpOBHE CpeHEro o01iero oopa3oBaHus.

VYyebnslii npeamer «buonorus» Ha ypoBHE cpeaHero oOuiero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYECKOoe O0pa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



pacuIMpeHne W yriryOJieHHe 3HaHUW O00YyYalolMXCs O >KMBOM MpPUpOJE, OCHOBAX
MOJIEKYJIIPDHOM W KIJIETOYHOW OMOJOTMH, SMOPHOJIOTMHM U OHOJOTHMU PpPa3BUTHS,
TE€HETUKHU, CEJEKINU, OMOTEXHOJIOTHH, SBOTIOLUOHHOIO YUYEHUS U DKOJIOTUH.

Nzyyenne yueOHOoro mnpeamera «buonorus»y Ha yriayOGIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYAIOMIMXCA K TOCIEAYIONIEMY MOJIYYSHHUIO
Ouosjormyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alUsX  CPEJHEro
npodeccroHanbHOro oopazoBanus. OCHOBY €ro coaepkKaHUsl COCTaBIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX HPU H3YYEHUU  OOYYaAIOIIMMUCS
COOTBETCTBYIOILIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHM Ha YPOBHE OCHOBHOI'O
obmero o6pazoBanus, B 10—11 kiaccax »Tu 3HaHUS TOJY4YarOT pa3BuTHE. Tak,
pacliMpeHbl U yriayOsjeHbl OMOJOTMYECKUE 3HAaHUS O PACTEHHSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpPraHU3ME YEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX MKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI JJIs MOCIIEAYIOIIEro
BbIOOpa mpodeccuu. Bo3molkHa Takke HMHTErpainusi OMOJOTMYECKUX 3HAHHUM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
$u3nKH, XUMHUH, Teorpaduu U MaTEMaTUKH.

CrpykTypa mporpammbl 1o yudeOHomy mpeamery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIIOIMOHHBIA MOAXOABl K H3YYCHHIO OHOJOTHUHU.
CoryacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTepPHBIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIIOIMH OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEHHUs OHMOJOTHYEeCKOro pa3zHooOpa3us miuaHeTsl. Tak, B 10 kmacce
U3y4al0TCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTMH, SMOpPUOJIOTMU U
OMOJIOTUN PA3BUTHUS, TEHETUKU W CEJICKIUU, OMOTEXHOJOTUU W CUHTETUYECKOM
OMOJIOTHH, AKTyalM3UPYIOTCS 3HAaHMS OOydYaroIMXCs MO OOTaHUKE, 300JI0THUH,
aHatoMuu, Qusuonorun uenoBeka. B 11 kiacce wu3ydaroTcs HBOIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTUH U yUeHHUe 0 Onocdepe.

VYuebuniii mnpeamer  «buonorus» mpuszBaH  00ecleUUTh  OCBOEHHUE
o0yJaronMMucs: OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIUIIOB U MPaBUI,
JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTI000pa3MM M OCOOEHHOCTAX KIETKH, OpPraHu3Ma, MOMyJIsLuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX ACTIEKTaX OMOJIOTMYECKUX 3HaHu. J{is
pa3BUTHS M TOJAJEP)KaHUS HMHTEepeca OOydaromMxXcd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOIO0 MaTepuaja B COAEPKAHUM IPOrPaMMBbI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WIM HWHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiHBIX
Y4€HBIX B pEIICHNE BAKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lenb nzyuenus yuebHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE —
OBJIaJicHNEe  OOYyYaIOIUMHUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra W MNpHOOpEeTEeHHE YMEHUU
UCIOJb30BaTh 3TH 3HaHUS B (OPMUPOBAHUU MHTEpECa K OMPENeEHHON obnactu
npo(eCCUOHATIBHONW JAESTEIbHOCTH, CBSI3aHHOW C Ouosorued, Wi K BbIOOPY
y4eOHOT0 3aBeICHUS JIJIsl TPOIOHKEHUST OMOJIOTHYECKOT0 00pa3oBaHuUs.

JlocTmkeHne 1enu U3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yTiyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEYONINX 3a/1a4:

OCBOEHHE 00YyYaroIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBUJIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHUHU, MHOIroo0pa3uvi M OCOOCHHOCTSIX OWOJOTMYECKUX CHUCTEeM (KJIETKa,
OpraHm3M, MOMyJIsALus, BUJ, ONOTreo1eHo3, Ouocdepa); 0 BHLAAIOIIUXCS OTKPBITHIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HaKOMJIEHUE OO0Yy4arouMxcs ¢ METOAAMM ITO3HAHUS JKUBOM NPUPOIBL:
UCCJIEIOBATEIbCKUMHU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISpHOU U
KJICTOYHOW OHOJOTHH, SMOPUOJIOTMM W OWOJOTHMH pa3BUTHUSA, TEHETUKH U
CeJIEKIIMM, OWOTEXHOJOTMM U CHHTETHYECKOW OWOJIOrMH, TaJCOHTOJIOTHUH,
DKOJIOTMM);  METOJaMU  CaMOCTOSITENIBHOIO  IPOBEJIEHUS  OMOJOTMYECKHX
UCccleloBaHU B JjabopaTopum M B npupoje (HaOmoJeHue, HW3MEpEHue,
HKCIIEPUMEHT, MOJICTHPOBAHHE);

oBllafiecHHe  OOy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSITEIbHO  HAXOIWTbh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALMIO; MOJb30BaThCA
OMOJIOrMYECKON TEPMMHOJIOIMEM M CHUMBOJIMKOW; YCTAHABIMBAaTh CBA3b MEXAY
pa3BUTHEM OHOJOTUM U COIHMAIBLHO-JKOHOMHUYECKUMHU M  JKOJOTHYECKUMH
npobiieMaMy YeJIOBEYECTBA; OIEHUBATh TOCIEICTBUS CBOCU JAEATEIHHOCTH IO
OTHOIICHUIO K OKpY’Xaroulell NpupogHOM cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBI0  OKPYXaroIIMX JIoJed; OOOCHOBbIBaTH M COOJIOJATh  MEphI
npoUIAKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUH, MpaBWiia MOBEACHUS B MPUPOJE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallusiX TMPUPOJHOTO W TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIE HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00y4YarOIMXCsl UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B TIpOIlECCe 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSIMH U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMaMHu, METOAOJIOruen
OMOJIOrMYECKOTO UCCIIEIOBaHMUS, MIPOBEJICHHUS HKCIEPUMEHTATbHBIX
UCCJIEIOBAHUM, pelIeHUs] OMOJIOTMYECKUX 3a/1a4, MOJEIMPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOLIECCOB;



BOCIIUTaHUE Y 00yYaloOUXCsl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOTUUECKOH,
T€HETUYECKOM TpaMOTHOCTH, OOMIEHd KyJbTypbl IIOBEJIEHUS B IPUPOJIE;
MHTETrPalii €CTECTBEHHO-HAYYHbIX 3HAaHUM;

npuoOpeTeHre  OOy4YaloIMMHCS  KOMIIETEHTHOCTH B PAIlOHAJIHLHOM
IPUPOAOIIONL30BaHUN (COOMIO/IEHNE TpaBUi TOBEICHUS B MPUPOJE, OXPaHbl
BUJIOB, SKOCUCTEM, OUOC(hEphI), COXPAaHEHUH COOCTBEHHOI'O 30POBbSl M 370POBBS
OKpyXKaromux Jrofeil  (coOmrogeHuss Mep npodmmakTukyd — 3a001eBaHUH,
oOecnieueHre OE30MAaCHOCTH KU3HEACSTENbHOCTH B YpPE3BBIYANHBIX CHUTYyaIHIX
IPUPOJHOTO M TEXHOTEHHOIO XapakTepa) Ha OCHOBE  UCIIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHUe  YCIOBUWM Uil  OCO3HAHHOTO  BbIOOpa  OOy4YarOIIMMHCS
VHJIUBUIYaJTbHON oOpa3oBaTeabHOMI TPACKTOPUH, crocoOCTByOIIEH
nocleayroneMy npo(ecCHOHaTLHOMY CaMOOIIPEICICHUIO, B COOTBETCTBUH C
VUHIMBUYaJIbHBIMU UHTEPECAMH U MOTPEOHOCTIMH PErHOHA.

OO61iee yncao 4YacoB, OTBEJACHHBIX HAa U3yYEHHE OMOJIOTMU Ha yTiyOJIE€HHOM
YpOBHE CpeaHero obmero oopa3oBanus, cocraisier 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 yvaca (3 yaca B HEJENIO).

OT60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEIACTB OO0yueHUs OUOIOTUU
OCYLIECTBJISIETCS ¢ YYETOM CHenu(UKU €ro COJEp KaHHs W HAMpaBIEHHOCTH Ha
OPOJOJDKEHUE OHOJOrMYeckoro oOpa3oBaHMs B OpraHu3alUsX CpPEIHEro
po(heCCHOHATIBLHOTO U BhICIIEr0 00pa3oBaHUsL.

O0s3aTenbHBIM yCIIOBUEM MPU 00yUeHUN OMOJIOTHH Ha YTIyOJIEHHOM YPOBHE
SBIIAETCS TPOBEJEHUE Ta0OpaTOPHBIX M MpakTHdeckux padoT. Taxxke yuactue
oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-UCCIIEN0BATENbCKUX PaldoT,
TEMaTUKa KOTOPBIX ONPEIENSIeTCS Y4YUTEIEM Ha OCHOBE HMEIOIIHUXCA
MaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIAHBIX yCIOBUM.



COJEPXAHME OBYYEHUA
10 KIIACC

Copnepxxanue mporpamMMmsbl, BBIIEICHHOE KYpCuU8OoM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buosorusi Kak HayKka

CoBpeMeHHas Ouoyorusi — KOMIUIEKCHasi Hayka. Kparkas uctopus pa3BUTHs
ovosoruu.  buomornueckue HAyKd W H3ydyaeMble  HUMHU  IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHHUS B
ouosoruu.

3HaueHue OMOJOTUU B (DOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBszanHbie ¢ Ouosjorueil. 3HaueHue OUOJOTUHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKA: MEAUIIMHE, CEIbCKOM XO34ICTBE,
MIPOMBIIUIEHHOCTH, OXPAaHE IPUPOJIBL.

JdemoncTpanuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMONIOTMH C JIpYruMu Haykammuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U MX U3Y4YeHHUE

XKuBble cucteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBOMCTBa KUBBIX
CHCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTb M LEJIOCTHOCTb,
CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIIPOU3BENEHUE, PA3/IPAXKUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSAPHBIM, KJIECTOYHBIMH,
TKaHEBBIH, OpTraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHbiii. IIporecchl, MPOUCXOIAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KUBOTO. KW3Hb Kak ¢Gopma CyIIECTBOBAHUS
Marepuu. Hayku, nzyyaromine >KxuBble CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenne kuBbIX cucTeM. Meroasl Ouosiorndeckoi Hayku. HaOmronmenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus. [lonarue o 3aBucuMon u
He3aBUCUMOW TniepeMeHHOU. [InanmpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTb.
Pa3z6poc B Ouonornueckux maHHbIX. OIlIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI WCKa)X€HUsT pe3ynbTAaTOB J3KcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TpPU3HAKU KU3HW», «buonorunueckue
cucrteMmbl», «CBOWCTBAa KMUBOW MAaTeEpUN», «YPOBHHU OPraHU3ALMU KUBOU
npupoib», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBbI
OpraHoOB YEJOBEUYECKOTo opraHusMay, «buoreouenos», «buocdepa», «Metoas
W3YUYEHHUS )KUBOU TPUPOJIBD».

OGopynoBanue:  jaboparopHoe  oOOpymoBaHHE  JUIsi  TPOBEJCHUS
HAOJII0ICHU, U3MEPEHHI, SKCIIEPUMEHTOB.

IIpakTuueckas padora «lcnonp3oBaHUE pA3IUYHBIX METOJOB MpH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJeTKku

Knetka — cTpykTypHO-QyHKIIMOHaNbHAsg eAuHHUIA KuBoro. HWcropus
OTKpbITUsA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE NOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

Meroabpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MUKPOCKOMUS,
xpoMmarorpadusi, 3meKTpodopes, METo] MEYEHBIX aTOMOB, AH(PEepeHIuaTbHOE
HeHTpU(yTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @uKcuposanHvix
Ka1emox. DIEKTpOHHas MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudsicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toprpetst: P. I'yk, A. JleBenryk, T. llIsann, M. Lllneiinen, P. Bupxos, K. M.
bap.

Tabnuubr u cxembl: «CBETOBOM MHKPOCKOIM, «DIEKTPOHHBI MHKPOCKOID,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATHHBIX KIETOK.

IIpakTuueckas padora «/3yueHue METOAOB KIETOYHOW OUOJIOTUH
(xpomartorpadus, aekTpodope3, auddepeHnIHaATBPHOS HEHTPUGYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XWMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMUKPOIIEMEHTHI.
Bona m e€ ponb Kak pacTBOpUTENsS, peareHTa, y4acTU€ B CTPYKTYPHUPOBAHUU
KJIETKH, TETUIOPeryJsiuu. MuHepaibHble BEIIeCTBa KJIETKH, UX OHOJIOrHYecKas
poJib. PoJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelIeCTBAa KIETKU. buomormyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBor Mojekynbl. [lepBuunas
CTpyKTypa OejKa, NenTHAHas CBsi3b. BTopuuHas, TpeTUyHas, YeTBEpTUYHAsS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukarus  OenkoB.
buonornueckue Qpynkium 6enkoB. [Ipuonsi.



YrneBoasl. MoOHOCaxapuapl, IUCaXapUibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
OOmuit  1aH CcTpoeHuss U (PU3UKO-XUMHYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonorunueckue pyHKIHUH YriIeBOJOB.

Jlnmuaet. 'mapodunsHo-TUApOdOOHBIE cBOMCcTBA. Kitaccudukanus Tunumos.
Tpurnunepunbl, QGocPonumnuasl, BOCKH, cTepounbl. buonoruueckue ¢QyHKIUN
aunuaoB. OOmme CBONCTBAa OMOIOTMYECKIX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, IOJIYIIPOHUIIAEMOCTb.

Hyxneunnoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun xomruiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yuxuuu PHK B kiieTke.

Crpoenue monekysisl AT®. Makpoapruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkmun ATD. BoccraHoBiIeHHBIE TEPEHOCUUKH, UX QYHKIIUU B
kinetke. [lpyeue wuyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpyktypHast Ouojorusi: OMOXUMHYECKUE U OMO(U3NYECKUE UCCIEIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHoMoiekyn. Mooeruposanue
CMPYKMYpbl U QYHKYUN OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
Opeanuyeckull CuHme3s OUOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpersr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXUBOU
npupozie», «Pacrpenenenue XuMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOLEY.

Tabmuiet u cxeMmbl: «lleproguueckass TabauIIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenune Moiiekyabsl BonbD», «BemecrBa B cocraBe opranusmoBy», «CTpoeHHe
MOJIEKYJIbI  Oenka», «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHHE MOJIEKYIT
yriieBooB», «CTpoeHne MoJIeKyn JHUOuAoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Crtpoenue Mosnekysbl ATOy.

O6opynoBanue: XUMHYECKas ocyJa U 000pyA0BaHHE.

JlabopaTtopHas pa6ora «O0Hapy)eHHE OETKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKiui».

JlabopaTtopnass  pabora  «lMccimenoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tumel KIETOK: 3yKapuoTHUecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokapuoTHieckoit kineTku. Kinerounas crenka 6akTtepuil 1 apxen.
Oc0OEHHOCTH CTPOEHUSI TeTepOTPOPHONM M aBTOTPO(HOH MNPOKAPUOTUYECKHUX
KJIETOK. MeCTO 1 poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE 3YKapUOTHYECKOU KJIETKH.
[Ina3zmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelIecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas aud@dysus), aKTUBHBIM (NIEPBUYHBIA KW BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomynmponuniaemocts MeMOpaHbl. PabGoTta HaTpwmii-
KaJMeBOro Hacoca. DHJIOLMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
creHka. CTpykTypa U (PyHKIIMHU KJIETOYHOM CTEHKU PACTeHH, rprOOB.

[Hutomna3ma. [uto3ome. [lutockener. JIBrxenue nuroriazMbl. Opranouasl
kjeTkdn. OJHOMEeMOpaHHbIE OpraHoubl KIETKH: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapart ['onbmku, TU30COMBI, UX CTpoeHHWE W (QyHKIHH. B3auMOCBs3bH
OJIHOMEMOpPaHHBIX OPraHouIOB KieTKH. CTpoeHHe TpaHyJIspHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHIOIUIaA3MATUYECKUN
petuxynym. CekperopHas QyHkuus amnmapata ['onbmku. Moougurkayus b6enkos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KiieTKe. Bakyonu pactutenbHbIx KieTok. Kietounslii cok. Typrop.

[TosiyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKH:  MHUTOXOHJPHUH,  IUIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHAPUN W TUiacTuia. llepBudmnble,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUIBl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJ0pOIIacThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIITMX PACTECHUH.

HememOpanubie opranoupl kietku CTpoeHue M GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. IIpomesxcymounvie Qunamenmeoi.
MuxkpodunameHTsl. Axkmunosvie Muxpoguiamenmol. MBIIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KnetouHsrit
ueHtp. CrpoeHre U JBUKEHUE JKITYTHUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
Mmuxkpompybouxamu. Momopuvie 6enxu.

SAnpo. OGosnouka siipa, XpOMaTuH, KapuoIiazMa, SAPBIILKH, UX CTPOCHHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHUE
XpOMOCOM B HWHTEppazHOM dnpe. Iyxpomamun u eemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHou 00010uku 6 mumosze. Aoepmblil
Mpaucnopm.

Knerounsle BriatoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIJIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHUE 3YKApUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOW  KJIETKW», «CTpOo€HME  pacTUTENbHOM  KIeTKW», «CrtpoeHue
MUTOXOHAPUN», «A1po», «CTpoeHne NpOKapHUOTHUUECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pPaCcTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepHaIbHBIX KJIETOK.

JlaGoparopnass pabGora «l3yueHue CTpO€HHS KJIETOK PpPa3JIUYHBIX
OpraHU3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopnass pabora «VccinenoBanue ma3moiiu3a M JEIUIA3MOJIM3A B
PACTUTENbHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHUA  LUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCcTB M NMPeBpallleHUe JHEPIUH B KJIETKe

AccUMMITALINS ¥ AUCCUMIISILIMS — JIB€ CTOPOHBI MeTabosn3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM W rerepoTpodHBIM. YyacThe KuUCIOpoja B OOMEHHBIX
npoueccax. OJHEpPreTMYecKoe oOecrnedyeHre KIeTKu: mnpeBpanieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakluid KIECTOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. bemku-
AKTUBATOPhl U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DPEepMEHTATUBHBIX
peaKIuii OT pa3IMYHBIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OpraHWYECKUX BelIeCTB B KieTke. DorocunHTes.
AHOKCUceHHbIll U OKcueeHHblll omocunmes y baxmepui. Ceemocoouparoujue
NUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B MPOLECCE
dotocunTeza. CBeToBas u TeMHOBas Gaszpl. Pomoovixanue, Cs, C,. u CAM-munol
gpomocunmesa. IlpogyktuBHOCTh (poTOoCHHTE3a. BnusHue paznuyHbx (aKTOPOB
Ha CKOpOCTh (poToCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, KeIe300aKTepuu, CEepoOAKTEPHH, BOJOPOIHbBIE
OakTepuy. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBI. Oransl JSHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHE TIIFOKO3HI.

buosiornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUI B
npoleccax ouonornyeckoro okucieHus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopaHnoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpeumyinecTBa a’poOHOTO IyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTreTUUECKOro 0OMEHa.

JdemoncTpanun

[Toptpetst: k. Ilpuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Onrenprapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuiel u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3N.

OO6opynoBaHKe: CBETOBOM MHUKPOCKOI, OOOPYJIOBAHUE JIJIsi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KATAIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

JlabopaTopnass padora «/3yuenue (QepMEHTATUBHOIO PpACIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnas paGora «CpaBHeHuE mpolneccoB  (POTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHEeHHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacaencreennass uH(popMalnus U peajusanms e€ B KJIeTKe

Peakuun matpuuHoro cuHte3a. [[pMHLIMI KOMIUJIEMEHTAPHOCTU B PEAKIUSAX
MaTPUYHOIO CHUHTe3a. Peanuzanust HaciaeacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmaTpuusblii cuHTe3 PHK. IlpuHummsr
TPAHCKPUIIMHU: KOMILIEMEHTAPHOCTh, AHTUNAPAIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbix PHK B 6nocuntese Genka.
VYcnoBus Ouocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmortesa
onepona (d. XKako0, XK. MaHo). MoaexynsapHvie mexanuzmvl IKCNPECcUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycel — HekieTouHble (POPMBI )KU3HU U OOIHMraTHele napa3utbl. CTpoeHue
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnasa mpanckpunyus, peeepmasd, uHmezpasa.

BupycHbie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, conmaibHBIC U MEAUITUTHCKUAE TTPOOTIEMBI.

buoungpopmamura: unmeepayus u ananuz 6onvuwiux maccugos («bigdatay)
CMPYKMYPHbIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyume.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.



JdeMoHcTpanuu

[Toptpetsr: H. K. Konesnos, /1. 1. iBanoBCkHiA.

Tabmuupl u cxembl: «buocunres Genkay, «l'enernueckuid koa», «Bupycen,
«bakrepuodarm.

IIpakTuuyeckas padora «Co3aHne MOJIETN BUPYCay.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounsi 1wk, ero mnepuojabl W perynsuua. Wuarepdaza u  MuTO3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKarmuX B uHTepdase. [loaroroBka KieTku K
nenenuto.  Ilpecunretmdyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHN WU
MOCTCUHTETHYECKHUH (MPEMUTOTUUECKUI) TIEPHOIbI UHTEP(DA3BI.

Marpuunbeii cunre3 [JHK — pemunmkanwms. Ilpunnunsr pennumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBHOCTb.
Mexanusm perukaiuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuoTull. JIUIJIOWIHBIA W
raruiougHbelii - Habopsl  xpoMocoM. ['oMonoruunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHUTO3a W MPOUCXOJAIINE B HHUX

npoueccsl. Tumnbl MuTo3a. KaproknHe3 M UHUTOKMHE3. bHOJIOrMyeckoe 3HayeHue
MUTO3A.

Peryndmusa MUTOTHYECKOTO LMKIA KIETKU. [Iporpammupyemasi kieTouyHas
ruoesp — anomnTo3.

Knerounoe smpo, xpoMocombl, (DyHKIIMOHANIbHA TEHOMUKA. Mexanusmol
nponugepayuu, oupgepenyuposxku, cmapernus u euberu xiemox. «l{ugposas
K1emKa» — buourHgopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuu

Tabnuipl U cxeMbl: <«OKU3HEHHBIM UK KIETKW», «Mutosdyn, «CtpoeHue
xpoMocom», «Pemnukanusa JTHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenaparbl: «MUTO3 B KJIETKax
KOpEUIKA JIyKay.

JlaGopaTropnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENApaTax».

JlabopaTtopnas padora «Habmonenrne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenue u QyHKIUHM OPraHM3MOB

buonornueckoe pazHooOpaszue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHMSI M JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHbIE TpPUObI, OJHOKIJIETOUYHbIE
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3auMocCBsA3p 4YacTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel U
cucteMbl opranoB. OpranusM Kak eInHoe neinoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHad,
IOKpOBHAs, IMPOBOJAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(YHKIMI U pacmonokeHusl TKaHe B opraHax pacTeHUH.

TkaHW XKMBOTHBIX M YE€JOBEKAa. [HIMbI KUBOTHBIX TKAHEW: SIUTEIMAJIbHAS,
COCIMHUTENbHASA, MbllIeyHasi, HepBHass. OCOOEHHOCTH CTpPOEHHUs, (DYHKUHMI U
PaCIIOIOKEHUS TKAHEN B OPraHaXx )KUBOTHBIX M YEJIOBEKA.

Opranbsl. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHbl u
CUCTEMBI OPTaHOB KUBOTHBIX U 4esloBeKa. DyHKIMKM OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pactenHuid. CKeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHMH ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEH.

JIBrxkeHue  opraHu3MoB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aMEOOUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPONM3Mbl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIlIeyHas cucrteMa. Pediekc. CkeneTHple MBIIIIBI U UX padoTa.

IIuranue opranmsmoB. IloryomeHnne BOABI,  YIJIEKMCIONO rasa |
MUHEpAJIbHBIX BEUIECTB pacTeHUAMU. IIuTaHue KUBOTHBIX. BHyTpHUIOIOCTHOE U
BHYTPHUKIIETOYHOE NULIeBApeHHE. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble keneswl. [lnmeBapurenbHas
CHCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jlpixanue >kuBoTHBIX. Juddysus
ra3oB 4epes3 MOBEPXHOCTh KIIeTKU. KoxkHOoe apixaHue. JlpIxaTenbpHas IOBEPXHOCTb.
XKabepHoe u néroyHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX IO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MJIEKONIUTAOUX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHCOpT BELIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancnopr BemecTB y KHUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cuctema MO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaue,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyrm KpoBooOpalmieHus. BOJIOLHOHHBIE
YCIJIO)KHEHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI [T03BOHOUYHBIX XKUBOTHBIX. PaboTta
cepla v €€ perysiums.

Brinenenne y opranusmoB. Beinenenue y pacrtenuil. Beigenenne y
KUBOTHBIX. CoKparurenbHble Bakyoiau. Oprasnel BblaeneHus. PuibTpanus,
CEKpelMsi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJECJICHUS.
CBs13b IIOJIOCTH T€JIa ¢ KPOBEHOCHOM M BBIIEIUTEIBHON cucTEMaMu. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue U (QyHKIHMOHUPOBAHUE
Hedpona. OOpa3zoBaHHUE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MoB. 3alluTa y OJIHOKJIETOYHBIX OpraHu3moB. CHoOpsl
OakTepuii M WUCTHI MPOCTEHINMUX. 3amuTa Yy MHOTOKIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTsa macCUBHON M XUMHAYECKOM 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NPOU3BOJHBIE.
3ammuTa opranu3zMa ot Oosne3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPQJIbHBIA UMMYHUTET. Bpoxa¢HHBIH W NPUOOPETEHHBIN crenupuIecKuii
UMMYHHTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHutera (I1. Opmmux, ®. M.
bepuer, C. Tonerasa). BocmasiutenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte W perymsauus y  OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  peryjsiqus  y
pactenui. POCTOBBIE BEIIECTBA U X 3HAYCHUE.

HepBHas cucrema u pedaekropHas peryiduus Yy XUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKHUBOTHBIX. OTHENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

I'ymopanbHast peryiasiuus ¥ 3HAOKPUHHAs CUCTEMA JKUBOTHBIX U YEJIOBEKA.
Kenme3pl HHOOKPUHHOW CUCTEMBI M HX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBsA3bp HEpBHOW U 3HJIOKPUHHON cucTeM. [ 'umoranamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUHBIE
Bojopocnm», «bakrepum», «lIpocrenmmue», «Oprassl LBETKOBBIX PAaCTEHHI»,
«CuctemMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembr»y, «CTpoeHue ctedisy,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET 4YeIoBEKay,
«IImmeBapurensHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «Hepanas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BprgenurenbHas cucrema», «HIOKPUHHAS cHCcTeMa», «CTpOEHHE MBIIIIbD,
«AMmyHnurer»,  «KuiieuHononoctuele», «Cxema  NOUTaHUA  PACTECHHI»,
«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THIPBI»,
«Crpoenue nnanapum», «BHyTpeHHee CTpoeHHe n0XKAEeBOro 4epBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMmbikaromuxcs»,  «Hepsnas  cucrema  nruny, «HepBHas — cucrema
MiIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pediexc.



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOMpenapaThl OAHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pAaKOBHUHBI MOJUIIOCKOB, KOJUIEKUIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIC IK3EMIUISIPHl KOMHATHBIX pacTeHUl, repbapuu
pacTeHUM pasHbBIX OTACJIOB, BIIAXKHBIE Ipenaparsl JKMUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyoBaHuE AJid IEMOHCTPALIMK MIOYBEHHOT'O U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia v OelIKoB oA AelcTBUEM (hepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUI, MOJIEIN TOJIOBHOIO MO3Ia Pa3JIu4HbIX )KMBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEH pacTCHUI».

JlaGopaTopHasi pabora «3ydeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue OpraHoB LIBETKOBOT'O PACTEHHUS».

Tema 10. PazMmHOkeHUE U pPa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrionoe (BKJIIOYas BETreTaTUBHOE) U
nojsioBoe. Buasl  Oecrosoro  pa3MHOMXKEHUS:  MOYKOBaHUE,  CIOPYJISAIuS,
(dparMeHTans, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkenue. [lonoBeie KieTku, uaum rametrsl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meio3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TIOJIOBOro Iporecca. Meio3 U €ro MecTo B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponpiueBoe passurue. ['amerorenes y ;kuBOTHBIX. 110510BBIE KENE3BI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. Crepmarorenes u ooreHe3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHre #  A3MOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTenorenes.

WNHauBHlyanbHOE pa3BUTHE OPraHU3MOB (OHTOIEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTHH OpraHu3MoOB. Mopghozenez — oOna uz 2nauvix npobaem IMOPUOIOCUU.
Konyenyus  mopghocenos u mooenu mopgoeenesa. Craguu >MOpuOreHesa
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenne. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvi
onacmyn. OcoOCHHOCTH APOOJICHUS MIIEKOMUTAIONMIUX. 3apOJIBIIIEBhIC JTUCTKA
(ractpynsuus). 3akiiajika OpraHOB M TKaHEH U3 3apOoIbIIIEBBIX JIUCTKOB. B3auMHoe
BJIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (SMOpPUOHANbHAS MHIYKILIUS).
3aknazka IUTaHa CTPOEHHMS JKMBOTHOTO Kak pe3ylbTaT HepapXUYECKHUX
B3aUMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpPHOHANIBHOE pPAa3BUTHE PaA3IMYHBIX
(akTOpOB OKpY>KAIOIIEH CPEIBL.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHBIM mepuon. [lpsmoe u
Henpsimoe pas3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAYEHHE NPSIMOTO0 U HEMPSMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
pEryJISiuU POCTa KUBOTHBIX U yeioBeka. CTauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y KUBOTHBIX U 4esnoBeKka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKHE TTPOIIECCHI.

PazmHoxxenne u pasButue pacteHui. ['amerodutr u crmopodur. Meio3 B
KU3HEHHOM IuKIe pacTeHuid. OOpa3oBaHue CHOp B Ipolecce Menosa.
l'amerorenes y pacreHuid. OIUIOOOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBIX pacteHuil. O0pa3oBaHue u
pa3BUTHE CEMEHU.

MexaHU3MBbl PETYIISILAA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toprpetsr: C. I'. Haamun, X. [lInemas.

Tabmuer u cxembl: «BereratuBHOe pa3sMHOXKEHHE», «THIBI OecIonoro
pa3MHOXKEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHoOkeHue runape», «Meno3», «Xpomocomel», «l'amerorenes», «CtpoeHue
SIMUEKJIETKU U criepmaro3onaa», «OCHOBHBIE CTaauud OHTOreHesa», «lIpsmoe u
HenpsiMoe  pasBuTue», «Pa3zButhe wmaiickoro xyka», «PasButue capaHum,
«Pa3Butue narymkun», «JIBOWMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHUI,
«CtpoeHue ceMsiH OJHOJOJBHBIX U JIBYJIOJIBHBIX PACTEHUN», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbl», <« Ku3HEHHBIM UHMKI Mxa», <«OKU3HEHHBIH  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opymoBaHme: CBETOBOM MHUKPOCKOI, MHUKpPOIpENapaThl SUIEKICTOK |
CIIEpMaTO30U1I0B, MOAENb «L{UKIT pa3BUTHS JIATYILIKI.

JlabopaTopHasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpPOIIpENapaTax».

IIpakTuyeckas pabdora «BpIABIEHHE NPU3HAKOB CXOJCTBA 3apPOJBIIIECH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHe OpraHoB pPa3MHOKEHHUS BBICIINX
pacTEHUIN.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W H3MEHYHMBOCTH
OpPraHu3MoB

Ucropust craHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpnens, I'. ne ®puza, T. Moprana. Poinp O0T€UECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbnioa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHBbI, AJbTEPHATUBHBIC IPU3HAKMA, JOMHHAHTHBIM M PELECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, T€HOTHUII, (PEHOTHII.



OcHOBHBIE ~ METOABI  TCHETHUKHU: THOPUIOIOTUYECKUH,  [HUTOJOTHUYECKHUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoncTpanun

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsos, H. H.
BaBunoB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuiel u cxembl: «MeTo/Ibl TeHETUKINY, «CXEeMbl CKPEIIUBAHUS.

JladbopaTopHast padora «J/Ipo3odmiaa Kak OOBEKT TI'€HETHUYCCKHX

VICCIIEIOBAaHUIY.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. llepBblii 3akoH MeHaenss — 3aKOH

eIMHO00pa3us rudpuI0B MepBoro nokojeHus. [Ipasuno nomuHupoBanusa. Bropoi
3aKOH MeHaenss — 3aKOH pacLICIUICHUs MpPU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUIHOTO CKpelniuBanus. [ unoresa 4ucToThl ramer.

AHanuszupyouee ckpemnBanue. [[poMeKyTOUHbIA XapaKkTep HAcJIEIOBAaHMUS.
Pacmiennenne npru3HakoB MpU HEMTOJIHOM JJOMUHUPOBAHUHU.

JurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH1ens — 3aKOH HE3aBUCUMOTO
HACJIEIOBaHUST ~ TpPHU3HAKOB.  [luTomormueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILIUBAHUS.

CuernieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CueruieHHOE
HACJIEJOBAaHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIN MEXaHU3M OIpPEAEIEHU oja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBII M TreTeporaMeTHBIN Mmoj. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHne NprU3HAKOB, CIENIEHHBIX C ITOJIOM.

I'enotun xak uenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JICUCTBHE
reHa. MHOXECTBEHHBIM ayuienn3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
KomnnementapHocts. Onuctas. [Tonumepus.

['eHeTnyeckuii KOHTPOJIb Pa3BUTHUS PACTECHUM, *MUBOTHBIX M YEJOBEKa, a
Takke (HU3UOJIOTUYECKUX MPOILIECCOB, TMOBEJACHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTndeckne MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMOJICHCTBHS «XO35WUH
— [apa3uT» M «XO3IMH — MHUKpoOMOM». ['eHeTuueckwe acheKThl KOHTPOJS H
WU3MEHEHHS HACJIeICTBEHHON MH(OpMAIMU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHncTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Mennens», « Tpetuii 3aKkoH
Meunpens», «AHanmu3upyrouee ckpemuBanue», «HemoiHoe ITOMUHHpPOBAHUEY,
«CuersieHHOEe HacleloBaHWE TNPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka Imonay,



«Kapuotun dyenoBeka», «Kapuotun apozoduisl»y, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN ajIenu3mM», « B3auMo1eiCTBUE T€HOBY.

OO6opynoBanue: Mojelb JUisl JIEMOHCTPAIlMM 3aKOHOB  €IMHO00pa3us
THOPHIOB IIEPBOI0 IIOKOJCHUS MW PACHICIUICHHUS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllUM 3aKOHA HE3aBUCUMOTO HACIECAOBAHUS MPU3HAKOB, MOJEIb JJIA
JEMOHCTpAllUM CIEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOTI,
MUKporpenapar: «J[po3odumnay.

IIpakTnueckas padora «/3ydyeHne pe3yiabTaTOB MOHOTHOPHIHOTO
CKpENIMBaHUA y APO30(DUITBI».

IlpakTuyeckass  padora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYHUBOCTH

B3anmoneiictBue TreHOTHMIIA W cpeabpl Ipu  GOpMUpOBaHHMM (PeHOTHIA.
N3menunBOCTh NMpu3HAaKoB. KayeCcTBEHHBIE W KOJMYECTBEHHBIE MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACIICCTBECHHAS M HACJICACTBCHHAS.

Moaudukanronnas u3MeHYuBOCTb. Ponb cpeabsl B (popMupoBaHUU
MoU(UKAIIMOHHONW M3MeH4YnBocTH. Hopma peakunu mpusHaka. BapuannoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Monu(puKaiimoHHON
M3MEHYHUBOCTH.

['eHOoTHIIMYECKAsA U3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKOM U3MEHUYUBOCTH.
Bupl reHoTUNIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasT WM3MEHYMBOCTH. MeW03 W IOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTHU. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TEHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTauroHHass W3MEHYMBOCTb. BuIbl MyTauMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuW. SnepHble U
UTOIUIa3MaTudeckue myTanuu. CoMaTHYeCKHUe U IOJIOBble MyTaluu. [IpuuuHbI
BO3HUKHOBEHUS MyTauud. MyTareHbl W WX BIHUSHHE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTU MYTAIMOHHOTO MpoIecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacnencTBeHHoW u3MeHunBoct (H.W. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEJICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POIb INUSEHEMUYEeCKUX Gaxmopos 6
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHncTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer w cxeMbl:  «Bugsl  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MEHYHUBOCTBY, «KomOunHaTnBHas U3MEHYHUBOCTHY, «Meiiosy,
«OnonoTBopeHuey, «I'eHeTH4YecKue 3a00JIeBaHUs YelloBeKay, « Bumapl MmyTamuiig.



OO6opynoBaHue: KUBble U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (¢poTtorpadgum) >kMBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHYUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHme BapualMoOHHOTO psna U
BapHUALIMOHHON KPUBOW».

IIpakTnueckas padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTnKa 4en0BeKa

Kapuorun wenoseka. MexayHapoaHas mporpamMma HCCIENOBaHHUS T€HOMaA
yenoBeka.  MeTroapl  M3Y4YEHHsST TIEHETUKM  YEeJOBEKAa: TIEeHEAOTMYECKH,
ONMM3HEIOBBIN, IUTOTCHECTUYECKUM, MONMYJIIUMOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpemenHoe ONIPENIECIICHHE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YKCIIE C IIOMOIIBIO
[T11P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUS YelIOBEKa. [ eHHbIE 1 XPOMOCOMHBIC
O0oje3HH 4YenoBeKa. boyie3HM C HAcleJCTBEHHOM MPenpacroyioKeHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a0oyeBaHUi 4YeroBeka. MeanKo-TeHeTUYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHSTHE «T€HETHUECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIMIEHHOM YYBCTBUTEJIBHOCTH YeJIOBEKa K
(u3HYECKOMY U XMMHYECKOMY 3arpsi3HEHUIO OKpy Karolieil cpeapl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K MaTOJIOTHSIM.

JdemoncTpanuu

Tabnuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3y4eHHsS] TE€HETUKHU
yesoBekay, «l'eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IIpakTHyeckas padora «COCTaBICHHE U AaHAIU3 POJTOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanus W CEJEKUUA. 3apOKICHUE CENEKIMH UM JOMECTHUKALUU.
VYuenue H. WM. BaBumoBa o IleHTpax mnOpouCcXOoXACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHui. Poip celekuuy B CO31aHUM COPTOB PACTEHHWHA M MOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKMX DSJOB B
HacieAcTBeHHOM wum3MeHunBoctTy H. WM. BaBunoBa, ero 3HadyeHue id
CEJICKIIMOHHOM padoThI.

Meroabl ceneKIMOHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCOBbIM U
VIHINBUTy aJIbHBIM. Oransl KOMOWHAIIMOHHOMN CCEJICKIIUU. HUcnsiTanne
OPOU3BOAMTENEH IO MNOTOMCTBY. OTOOp NO TE€HOTHIY C IOMOIUBIK) OLEHKU
¢dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIeKUHMOHHOM  paloThl.
PanuaiimoHHbIi 1 XUMHUYECKUNA MyTareHe3 Kak UCTOYHUK MYTallui y KyJbTYPHBIX



dbopm opranusmoB. Vcrnonb30oBaHHE T€HOMHOTO PEIAKTUPOBAHUS M METOOB
pekomOuHanTHBIX JIHK 115 mostyyenus ucxoaHoro Matepuana Jyisi CEeKIUH.

[Tomyuyenue MOJIUILIONIOB. BuyTtpuBuaosas rudpuan3aIus.
brnuskoponcTBeHHoe — ckpemuBaHue, Wik uHOpuauHT.  HepomactBenHoe
CKpelniuBaHue, win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHre U U3yYeHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKAX poAMYEd U1 CO3JaHMS  HOBBIX COpPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /H3yuenue, coxpaneHue u  ynpaegieHue
2EHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICI0GbIX IHCUBOMHBIX
8 Yesax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHU U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeoosuvlx uoeti U nepcneKmueHblX MmexHoI02UlL.

JdemoHcTpanuu

[Toprpersr: H. . Basumos, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabnuupl u cxemsbl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW HU3MEHUYHMBOCTH,
«MeTtonpl cenekuumny, «Otnanéunas ruopuausamnusy», «MyTtarenesy.

JlabopaTopHnasi pabdora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUN U TIOPOJT
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue METOAOB CEIECKIIUN PACTEHUI.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHHID.

Jkckypceusi «OCHOBHBIE METOJBI M JOCTHMKEHUS CEIEKIMU PACTCHUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHIIUIO, IJIEMEHHYO dbepmy,
COPTOMCHBITATENLHBIN y4acTOK, B TEIUIMYHOE XO3MMCTBO, B JIaDOPAaTOPHIO
arpOyHMBEPCUTETA UM HAYUYHOT'O LEHTPA)».

Tema 16. buorexHo10rust ¥ CHHTeTHYECKasi OMOJIOT U

OOBEeKThI, UCHOJIL3yEeMble B OHUOTEXHOJIOTMU, — KIJIETOYHBIE W TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepPUCTHUKA. TpagumonHas
OMOTEXHOJIOTUS:  XJIEOOMEeUeHHEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOAenue. Mukpoouonoruyeckuii cuHte3. OOBEKTbl MHUKPOOMOIOTHYECKHX
TexHosiorui. [IponsBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH UM MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIbIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEYaIoIIMecs B MPUPOie OMOCUHTETHUECKUE MY TH.



Knerounas unxkeHepus. MeToabl KylbTypbl KIETOK U TKAaHEW pacTEHUU MU
KUBOTHBIX. Kpuobanku. ComaTtudeckass TrUOpUAU3ANMS W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHUE TaIIOWIOB B CelEKUUM pacteHuil. llonyuenue
MOHOKNIOHAbHBIX anmumein. HMcnonv3oeanue MOHOKIOHATbHBIX U NOAUKAOHATbHBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKoHCTpyKIus
ANIEKJIETOK U KJIOHUPOBAHHME >KMBOTHBIX. METOI TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonoeuu 0300po6enus, KYTbMUGUPOBaAHUS U  MUKDOKIOHAIbHO20
DA3MHOJNCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoOMOCOMHass W T€HHasg HWHXEHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXXEHEPUM.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPHUH.

Menununckue 6uotexnonoruu. [loctrenomuas mudposas meauiuHa. [TLP-
JTUarHocTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YeJlIoBEKAa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
kineTtok. TaprerHas Ttepanust paka. 3D-OumounxkeHepus i pa3pabOTKU
(GbyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3MaHHS KOMIUICKCHBIX
TKaHEW COYeTaHWEM TEXHOJIOTHM TPEXMEPHOro OWompuHTHHTAa u ckaddomauHra
JUISL pEILIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 O0ECTeUeHUs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTaHOBIIeHHE MOJIEKYJSPHBIX MEXAHH3MOB
dbynknuonupoBanus PHK-conepskanmx BUPYCOB, BBI3BIBAIOIMINX OCO0O OIMACHBIC
3a00J1eBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabnuiel 1 cxeMbl: «Mcnoap30BaHNe MUKPOOPTAHU3MOB B MPOMBIILICHHOM
npou3BoJicTBe», «KiieTounas nnxxeHepus», «I'eHHast HHKXEHEPUS».

JlabopaTopHasi padora «l/3yueHne 00bEKTOB OMOTEXHOJIOT M.

IIpakTnueckas padora «IloydyeHne MOJTOUYHOKUCIBIX TPOLYKTOBY.

Jkckypeusi  «buorexHonoruss — BaxkHEHIIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NpeACTABJICHHMI B
Onosoruu

OomonuonHas Teopus Y. JlapBuna. IIpeanochlikM BO3HUKHOBEHUSA
napBuHM3MA. JKU3Hb U Hay4dHas nesartenbHocTh Y. JlapBuHa.

JIBrKy1IH€e CUJIbl 3BOIIOUKH BUIOB 110 Y. J[apBHHY (BBICOKas MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).



Odopmnenue cunTernueckor Tteopun »HBomonnu (CTD). HelrpanpHas
Teopust dBomtound. CoBpeMeHHas JBONIOLMOHHAs  Ouojorusa. 3HA4YEeHHE
SBOJIIOLIMOHHOM T€OPHH B (POPMUPOBAHUHU ECTECTBEHHO-HAYYHON KapTHUHBI MHUPA.

JdemoncTpanuu

[Toptpetsi: Apucrorens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroee, Y. apeun, C. C. UerBepuxos, W. 1. lImansraysen, [x. Xonaenn, . K.
benses.

Tabmuiet u cxembl: «Cucrema sxuBoil mpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QGopMUPOBAHUS
IpUCHOCOOJIeHnd y pacTeHuid W >KMBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MmapmipyTta nyremectBus Y. apsuna», «Haxonku Y. Jlapsunay, «DopmMbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroodpasue KylabTYypHBIX (GopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIECHUS JABWXKYIIUX CHUJ DBOJIOLHUNY,
«OCHOBHBIE TTOJI0OKEHHSI CHHTETUYECKON TEOPUH IBOJTIOLIUN.

Tema 2. MUKPO3BOIIOLHSA U €€ Pe3yJIbTAThI

[Monynsiuus kKak >I€MEHTapHasl euHUIA SBOTIONNU. COBpEMEHHBIE METOIbI
OIICHKM TE€HETUYECKOTO pPa3zHOoOOpa3us W CTPYKTypbl momyssiui. 3meHnenue
reHooHJIa TOMYJSIMKA KAaK 3JIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHetTuueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHME CHJIBI) 3BOMIOUMH. MyTallMOHHBIN
nporiecc. KomOuHaTMBHAas u3MeHUMBOCTH. Jlpelid TeHOB — ciydaiiHbIe
HEHAIpaBJICHHbIE W3MEHEHHMsS 4YacToT aieied B momymanusx. Oddexr
OocHOBarens. JIpgexkm Oymviiounoco 2opaviuika. CHUdXCEHUe 2eHemuyecKo2o
pasznooopazus: npudunsl u cieocmeus. llposenenue s3gpgpexma Opeiigha cenos 6
oonvuwux u  manelx  nonyiayusax.  Murpauun.  M3omAuus  0OmyssIoui:
reorpadudeckas (IpocTpaHCTBEHHAs ), Orojorndeckas (penpoayKTUBHAS).

EcrecTtBeHHBINT 0TOOp — HampaBisoomui (akTop 3BOIOIUUA. DOpPMBI
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUMA,  pa3pbIBArOUIUi
(nm3pynTtuBHbIi). IlomoBoit oTOOp. BO3HUMKHOBEHHE W HBONIOLUS COLUAIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOIHUU.
Bo3nukHoBeHue — mpucrnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. [lpumepsl npucnocobieHuii y opranu3mMoB: MOpP(OIOrH4YecKue,
¢usnonornyeckue,  OHMOXUMHUYECKHE,  TNoBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpazoBanue Kak pe3yibTaT
MUKpPO3BOIOIMHU. M3omsuus — kitoueBod ¢akTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHUJ1000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIIaTpUYECKOe  (DPKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMIUIOUAN3ALUS,
rubpuan3zanus). JmuTeaIsHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponp  3BONIOIMOHHON OMOJOrMM B pa3pabOTKe HAay4HBIX METOOB
coxpaHeHus 6Mopa3zHooOpa3usi. MUKPOIBOIIONMS M KOIBOJIOLMS Mapa3suTOB U UX
X0351eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CHOCOOBI
OOpBLOBI C HEW.

JdemoncTpanuu

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

Tabmuubr U cxembl: «MyTanmoHHass H3MEHYUBOCTHY, «llomymnsiuonHas
CTpyKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BalinOepray, «JBuxyiiue
CWJIBl 3BOJIIOLUNY», «IKOJIOTHYECKass M30JSUUs MOMYJISIUI CeBaHCKON (openmy,
«leorpaduueckast W30JANUS  JUCTBEHHHIIBI CHOUPCKOW U JIMCTBEHHHUIIBI
naypckoi», «IlomynsMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
NENUCTBUSA €CTECTBEHHOro otbopa», «PDopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHpycTpuanbHblii MenaHu3my», «KuBble nckonaembiey, «llokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX),
«Dusnonoruueckue agantrauum», «llpucrnocobGneHHOCT OpraHu3MoB U €€
OTHOCUTENBHOCTBHY», «Kpurepun Buaa», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupojsie», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JAHABIIIEH», «IKOJIOTMYECKOE BUIO000PA30BAHUE BHUJIOB CHHUID),
«ITonmumnonnel pacrenuit», «KamycTHo-penednsiii ruopumy.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMH HACEKOMBIX, dydena MTUIL |
3BEpel ¢ mpuMepaMu pa3IMYHbIX NPHUCIOCOOJIEHUM, 4ydella NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUM ONM3KUX BUIOB, 0OpPa30BABIIUXCS
pPa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopnass paGora «BrpIsiBIeHHEe HW3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JladbopaTtopnasi  paGora  «IlpucrocobyiieHuss  OpraHu3MOB M  HUX
OTHOCHUTEJIbHAS LIETIECO00Pa3HOCTDY.

JlaGopaTtopnas pabGora «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHIO).

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meronpl  HU3ydyeHUA ~ MAKpPOABOJIONMHU. [laJICOHTOIOrMYECKUE  METOJBI
uzydeHus: o3Boionuu. Ilepexonnble ¢GopMbl U (QUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus spoitonuu. CpaBHeHue ¢GiIopsl U
dayHsl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue odbmsactu 3emun. Bumbl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOJIOTHUECKHE U CPABHUTEIBHO-MOP(POIOTUUECKHE METOJIbI U3YUESHUS
sBOJIONMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIOIMM OHTOT€HE3a W TOSIBJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHbl.
Pynumentapusie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOJBI MOCTPOCHUS (DUIOTCHETUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallMX U 3BOJIIOIUSI TEHOMOB.

OO6mume 3aKOHOMEPHOCTH (TpaBuiia) PBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3BoonMu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLNH.

JdemoncTpanun

[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkeb.

Tabmuiel 1 cxembl: «DHIIOTeHETUUECKUN PsJ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepbl»,  «Creronedansr»y,  «Punnodute»y,  «CeMeHHbIC
nanopoTHuku», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTUHEHTOBY,
«Penmuktel»y, «HauyanpHble cTaguu 5SMOPHOHAIIBHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHby, «PyAUMEHTBI»,
«ATaBuU3MB», «XpPOMOCOMHBIE HAaOOpHI YENOBEKa W IIMMMaH3e», «l1aBHBIE
HaIpaBJICHUS IBOTIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTFOIIUN.

OO6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pa3BuTHE KU3HA Ha 3emule

Hayunble rHmoTe3sl MOpoOUCXOXKACHUS KWU3HU Ha 3emuie. AOWOreHe3s u
nancrnepmusi. JfJoHaydyHble TPEACTaBICHUS O 3apOXKIECHUU KU3HU (KPEALIMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IponcxokaeHue >KM3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE ATarlbl HEOPTraHUYECKON ABOJIIOLUH. [InanerapHas
(reomoruyeckas) DBOJIONUSA. XHUMHYECKas DJBOJIONUA. AOHOTEHHBIM CHHTE3
OpraHu4eckux BemiecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmu.
OO6pazoBanue moauMepoB U3 MoHoMepoB. KoarmepBatHas rumoteza A. U.
Omnapuna, runoresa nepBuyHoro 0ynapoHa k. XomnjeitHa, reHeTHYecKasi TunoTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm u Meronasl €€ wu3zyueHus. MckomaeMble OpraHUYECKHE
ocrarku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoxpoHosiorus. ['eoXxpoHosiornyeckas mKasna: 30Hbl, 3pbl, HEPUOJIBI, STTOXH.



HauanpHble 5STanmbl opraHuyeckoil sBomronuu. [losBieHue W HBOIIOLMSA
MEPBBIX KIJIETOK. DBOJIOIHUA MeTabon3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTIEHKN KaK aHAJIOT MEPBBIX HA 3eMje COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CHMOUOTeHe3). IBOITIOIMOHHOE TTPOUCXOKICHUE
BUpYCOB. [IpoucxokieHne MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONHH BBICIIUX pacTeHud. OCHOBHBIE apoMopho3bl
pacrenuil. Bpixon pacrenudd Ha cymy. llosBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpoOMCXOXKIIEHHE IBETKOBBIX
pacTeHUM.

OcHOBHBIE 3Tamnbl 3BOJIOIUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(]o3bI
KUBOTHBIX. BeHnckas ¢dayna. KemOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIe KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxacHue MIEKOMUTAIONUX U
ntui. [lpunnun kirodeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U MEpHOJaM: apXxeil, MpoTepo30H,
najgeo3oi, Me3030M, KailHo30¥. OOm@as  xapakTepUCTHKa KIWMara U
reoJorndyeckux mnpoieccoB. [losiBIeHHE W pacuUBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCJIOBHS U BIUSHHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BbIMUPaHHSI — 3KOJOTHYECKUE KPHU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUS MAacCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTMYECKUA KPHU3HUC, E€ro
ocobenHoctH. [Ipobiema coxpaneHus Onopaznoobdpaszusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHmyeckoro mupa. IIpuHuunsl kiaccuukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

JdemoncTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, x. Xongenn, I'. Ménnep, C. Munnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
U3YYEHHUIO CaMO3apoXaeHHs Xu3Hm», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  »Bomtonun»,  «l'eoXpoHonoruyeckass  ILIKana,
«HauanpHble 3Tanbl OpraHMYeckoi 3BoonUn», «Cxema oO0pa3oBaHUSI IYKapHOT
nyTéM cuMmoOuorenesa», «Cucrema KuBoW mnpupoabl», «CTpoeHue BUpYCay,
«Apomopdo3sl  pactenuit», «PuHHOMUTBY, «OIHOKIETOYHBIE BOJOPOCIHY,
«MHoOTOKJIeTOUHBIE BOAOpoCHm», «Mxwm», «llamoporHukn», «l ojl0OCEMEHHBIE
pactenus», «Opranbl IBETKOBBIX pacTeHuin», «(Cxema pa3BUTHUS KHUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimue», «KueuHononiocTHbIEY,
«Ilnockue YepBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBICY,



«IIpecmbikaronmecs», «lItuup», «Muekonutaromue», «Pa3BUTHE KHU3HU B
apxeuckou spey», «Pa3BuTHe )XU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3ZHU B
NIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCcKOM 3pey», « COBpEMEHHAasi CUCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repbapuud pacTeHUM pa3IMYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJICKIIUN
WUTJTIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ W 3BEpEW,
KOJUICKIIUH OKAMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHHMYeCKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saboparopHasi  padora «MogenupoBaHUE ~— ONBITOB
Munnepa—tOpu mo u3ydeHuto aOMOreHHOr0 CUHTE3a OPTraHUYECKUX COSTMHEHUH B
NEPBUYHON aTMOC(hepe».

JlabopaTopnass pabGora «/I3yueHue M ONKHCAHUE MCKOMAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEM CTPOCHHUS pPaCTEHUM
Pa3HBIX OTACIIOBY.

IIpakTuyeckas padora «l3yueHnne ocoOEHHOCTEH CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AHTPONOTeHe3

Paznensl 1 3anaun aHTpONOIOruK. MeToAbl AHTPOMOJIOTHH.

CraHOBIICHHE TIPEICTABICHUN O MPOUCXOXKICHUM 4YEIOBEKa. PenurmnosnHbie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoncTBo yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKMBOTHBIMU:  CPaBHHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0r0-0MOXUMUYECKUE,
nopejeHYeCKue. OTINYUS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBL.

JBrxymue cuiibl ((pakTopbl) aHTPOINOreHe3a: OUOIOrHYecKue, ColuaibHbIE.
CooTHo1IeHne OMOJIOTHYECKUX U COLIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaauu aHTpororeHe3a. PanHue udenoBekooOpa3Hbie 00E3bSIHBI
(IPOKOHCYJIBI) M PAaHHUE ITOHTHIBI — OOIIUE MIPEIKHA YeITOBEKOOOPa3HBIX 00€3bsH U
Mo/ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroAeh. UenoBeKk yMelnblid, epBbIe
M3TOTOBJICHUS OpYyAui Tpyla. YenoBeK NpsAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii —  oOmMA  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOT0. YelloBEK HEeaHAEPTaIbCKUU
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHUI 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenaMu AQpUKU.
[TaneoreneTrka u najeoreHOMHUKA.



DBOJIIOLMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUSAX
yejoBeka. MyTalnmoHHbIN mporiece u nosumopdusm. IlonmynsiiimoHHBIE BOJIHBI,
npeid reHoB, murpanus U «3(PQPEeKT ocHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckue pacel. [loHdatne o pace. bonbime pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HETpouJHAas  (PKBAaTOpHAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepHuKaHcKas). Bpemss u myTu paccejieHHs 4YeloBeKa IO IUIaHETe.
EnuHcTBO  yenoBeueckux — pac.  HayuHas — HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0neHHOCTh YeNOBEeKa K pa3HbIM YCIOBHUSM OKpPYXAIOMEH Cpebl.
Bnusaue reorpadguueckoil cpeapl M apeiida reHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuinHapable  MeToabl B (usnueckoil  (OMOIOTHYECKOH)
AQHTPOMOJIOTUU.  OBOJIONMOHHAS ~ QHTPOMOJIOTHS W MaJIEOAHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYyJSINUMi. bHocounanbHble MCCIEAOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOJIOLMKI OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. lapBun, JI. JIuku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnoBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI 1 aTaBU3MBbI», «/[BHXKyIIME CHUIIBI aHTPOITOT€HE3A», « DBOJOLUOHHOE
IpEBO  YenoBeKa», «ABcrpanmonurek», «UYenosexk  ymenslid», «Yenosek
MPSIMOXOIAIIMNINY, «JleHnCOBCKHM denoBek» «Heanaepranbubny, « KpoMaHbOHIIBD?,
«IIpenku yenoBeka», «ITanbl SBOJIOIUU YEIOBEKA», «Packl UeIIOBEKay.

O6opynoBanue: MyJSKM — OKAMEHEJIOCTeH, MpPeaMETOB MaTepuaibHON
KyJIbTYpbl ~TpPENKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUDOTOTHICCKUMUA W OMOJEHCKMMH CIO)KETaMH TPOWCXOXKICHHS UEIOBEKa,
dboTorpadgum Hax0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET Ye0BEKa, MOJIENb
yepena 4YeJoBE€Ka M 4eperna IMIMMIIAH3€, MOJENb KHCTH 4YEJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTopnass padora «l3yueHue OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXOKICHUEM).

IIpakTHuyeckas padora «l3yyeHue 3KOJTOTHUECKUX aJanTaluil 4eT0BEKay.

Tema 6. JkoJiorusi — HayKa O B3aHMOOTHOIIEHHMSIX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKpY Kalolleil cpeaoii

3apoxeHne U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
9K0J0rUH. CBSI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Meroabl sxonoruu. IloneBbie HaOMOAEHHS. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIE U JlabopaTopHble. MoJenupoBaHWEe B HKOJOTMU. MOHUTOPHUHT
OKpY>Kalollel Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U I100aTbHbIN.

3HaueHUE DOKOJOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3€M 4esnoBedecTBa ¢ MpUpoaoil. PopMupoBaHue
AKOJOTUYECKOHN KYJIbTYPhI U 3KOJIOTUYECKON I'PaMOTHOCTH HACEJICHUS.

JdemoncTpanumn

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Pazgensr skomorum», «Metoasl skonoruny, «Cxema
MOHUTOPHUHTIA OKPYKAOIIEN CPEIBDY.

JlaGoparopHuas padora «3yuenue METOJ0B DKOJIOTUYECKUX
VICCIICIOBAHUIY.

Tema 7. Opranusmsl u cpeaa o0MTAHUA

DKkoJjioruyeckre (PaKTopbl U 3aKOHOMEPHOCTH uX jAeicTBus. Kinaccudukanms
AKOJIOTMYECKUX (PaKTOpOB: abuoTHYECKHE, OMOTHYECKUE, aHTponoreHHbie. O0mue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorMueckux (akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojormyeckuid Qaxrop. eicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX I10 OTHOLIEHWIO K cBeTy. CHUTrHajbHas poJib CBETA.
doTonepruoan3M.

Temmneparypa kak skosiorudeckuii dakrop. JleiicTBue TemmepaTypsl Ha
opraHu3Mbl. [IoMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuii (akrtop. Ilpucmocobrmenus pacTeHuil K
noJJIep>KaHui0 BojHOTO OanaHca. Kiaccudukanus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K MN3BMEHEHHUIO BOAHOTO PEXUMa.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYyIIHAs, MOYBEHHA,
[NIyOMHHAsT  MOANOYBEHHAs,  BHYTPUOpPraHuW3MeHHas.  PU3HKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. [lpucrnocoOneHus OpraHu3MoOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl  opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie PopMbI pacTEHUM: JEPEBhS, KYCTAPHUKHU, KyCTAPHUUYKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THIPOOHUOHTHI,
re0OHOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnueckune (bakTopsI. Bunsl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHITUS, XUITHNYECTBO, cUMOM03 1 ero (opmel. [lapasutusm, xoomneparus,
MYTYyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, dadpudeckue). 3HAUCHUE
OMOTMYECKHUX B3aUMOJAECUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [I[puHIMN KOHKYPEHTHOT'O UCKITFOUEHHUS.

JdemoncTpanuu

Tabmuubr U cxembl: «Ikonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3>XUBOTHBIE», «Du3znonornueckue aganTaluu
KUBOTHBIX», «Cpembl o0OWTaHWS OpraHuU3MOB», «buonOrHYeCKHe pPUTMBIY,
«Kuznennoie  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCHCTEMA XBOMHOrO Jieca», «llenun
nuTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOuo3y,
«KommeHncanuzmy.

ObopynoBanue: Tepbdapuy PacTeHU M S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIIUSIHUIO PA3IMYHBIX JSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOUBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHUS], TepOapuu U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTONKHX, MOPO30yCTOWYMBBIX PACTEHWM, dydena MTHIl U 3Bepeil, repdbapuun
pacTeHul, OTHOCSMIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMU KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapur M KOJJIEKIIMM PACTEHUHW U IKUBOTHBIX, OOJIAAIONIUX YepTaMU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBUW JKWU3HH, repObapuu u
KOJUICKITUM PACTEHHM W JKUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUUECKUX B3aUMOJICHCTBUSAX.

JladbopaTopHasi paGora «BpIsBICHHE MNPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETa.

JlabopaTopnasi paGora «BbIsiBI€HHE TMPUCTOCOOIECHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI.

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo/10rusi BUIA0B U MONMYJIALMH

DKOJIOTUYECKUE  XApPaKTePUCTUKU  TOIYJISLIHH. [Monynsiums  kak
ouosornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0CcOOeHHOCTe OMOJIOruU BUAOB B (POPMUPOBAHUU MIPOCTPAHCTBEHHON CTPYKTYpPbI
nonyisuuid. OCHOBHbIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCTD,



BO3pAacTHasT H TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTPAIIHS.

DKosioruyeckas CTpykrypa nomysasiuud. OUeHKa YHUCICHHOCTU MOMYJISIUU.
JuHaMmuka nonyiasiuMd U €€ peryisiius. buotndeckuid MOTEHIMAN MOIYJISLHH.
MopaenupoBaHue IMHAMUKHA TONYJAIUU. KprBble pocTa YMCIEHHOCTH MOIYJISLHH.
KpuBbie BbDKUBaHMS. Peryisiius YWCIEHHOCTH MOMYJSIUNA: Ppojb (HAKTOPOB,
3aBUCAIINUX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTMUYECKUE CTPATETUU BUOB (- U
K-crparerun).

[Tonsitue 00 sKonormyeckod Humie Buaa. Mecroobutranue. MHOroMepHas
Mozenpb dKosornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peaTn30BaHHas HUIIIU.

Bua kak cucrema nonymnsauuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTHM TIOBEJEHUS W MUrpaluid KUBOTHBIX. buosorunyeckue
WHBA3UU Yy>KEPOIHBIX BUIOB.

JdemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubr u  cxembl: «DKOJIOTHYECKHUE XAPAKTEPUCTHKU TOMYJISAINN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuum», «Bo3pacTHble  NHpaMuabI
nonyysiiun», «CKOPOCTh  3acelieHUsI MOBEPXHOCTH  3eMJIM  pa3IuyHbIMU
opranuzmammn», «Moaens 3xkonorndeckoit Humm J[x. M. Xatauaconay.

Ob6opynoBanue: repdapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JladbopaTtopnasi pabora  «lIpucmocoGneHus ceMsH  pacTeHHH K
PacCeNeHUIoY.

Tema 9. IKo0rus c000IECTB. IKOJIOTHYECCKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexnay
OpraHu3MaMu B OMOIIEHO3E.

Oxocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cerd. AOUOTHUECKHE OJOKU
skocucteM. [TouBbl U Wbl B 3KocucTeMax. KpyroBopot BemiecTB u MoTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE ~ TIOKa3aTenud  JKOCUCTEeMBbl. buomMacca u  OpoOayKLMS.
DKOJIOTUYECKUE TUPaAMU/IbI YU CEN, OMOMACChl U SHEPTHUH.

Junamurxa sxocucmem. Kamacmpoghuueckue nepecmpouixu. Dayxmyayuu.
HampaBnennsie 3aKkOHOMEpHBIE CMEHBI cOOOIEeCTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX IMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe cooOiectBo. bropaznoobdpasue u nmojaHotra KpyroBopora
BELIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpuposiHbIE PKOCUCTEMBI. JKOCUCmeMbl 03EP U peK. IKOCcUcmembvl Mopeu u
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHos3. Paznuums
MEXTy aHTPOIIOTCHHBIMU U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. [opojackas
braopa u dayna. CuHaHTpomuzalus TropoJickorl ¢ayHbl. buomorudeckoe u
X03MCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
aKocucTemMax. Ponb kackaonoz2o 3ghghekma u 6u008-30upuxamopos (Kiouegvlx
81008) 8 (QYHKYUOHUpoBanuu 3Kkocucmem. IlepeHOC PHEPTHUU U BEIIECTB MEXKTY
CMEXHBIMU IKOCUCTEMAMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIYJIALMA U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JICHCTBUH.

Mexanuzmuol 8030€elcmeus 3GepA3HEHU pPA3HbIX Mmunos Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTE€HHBIX SKOCUCTEM.

JdemoHcTpanun
[Toptpet: A. JIxk. Tencinu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoleHO3a»,  «DKOCHUCTEMA

HIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jecay, «DYyHKIMOHAIbHbIE
TPYIIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BeEIIECTB B HKOCHUCTEMEY,
«llenn mutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHIECKAs TUPAMUIA YUCEID,
«IJKojoruyeckas nmupamuaa OMoOMacch», «IKOJIOTHYEcKas MUpaMUa SHEPTUNY,
«O0bpazoBanue Oosotay, «llepBuunas cykieccus», «BoccranoBienue jieca mocie
noxapa», «IKocucrtema 03epay, «ArpoueHos», «KpyroBopor BEHMIECTB M IMOTOK
SHEPTUHU B arporeHosey, «[IpuMepsr ypoboskocucTem.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMH HACEKOMBIX, dydenna ITUIL |
3Bepeil, repdapuu KyJbTypHBIX U IUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJEIb
9KOCHUCTEMBI.

IIpakTuuyeckas padora «/3ydyeHue u onucanre ypoo3KOCUCTEMbI».

JlaGopaTopnas pabGora «J/I3yueHue pa3zHOOOpa3Hsi MENKHX TMOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKypeust «IDKCKYypCcHsl B THIUYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJOJbHBINA UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «DKCKYpCHUsl B arpo’KoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMJIM, TZI€ CYILIECTBYET WIIU
CylIeCTBOBaJa *U3Hb. Pa3BuTHe mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uocepe. Obmactu 6uochepst u €€ cocran. JKupoe
BELIECTBO OMochephl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Onocdepbl. OcoOeHHOCTH OHOChEpH Kak
rII00aIbHON IKOCUCTEMBI. JlmHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (Yriieposaa, a3ora). PUTMUUHOCTh sIBIIEHUN
B Onocdepe.

3onanbHOCTh Ouocdepsl. [lonarue o Ouome. OCHOBHBIE OWMOMBI CYIIIH:
TYyHJpa, XBOIHBIE Jieca, CMEIIAaHHbIE U ITUPOKOJIMCTBEHHbIE JIeCa, CTENHU, CABAaHHBI,
IIYCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa 1 (PYHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINANIA U
onochepHbIX QyHKIUIA.

JdemoncTpanuu

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

Tabnuubr u cxembl: «l'eocdepsl 3emnn», «KpyroBopor azora B HMpHUpOE»,
«KpyroBopot yriepona B mpupone», «KpyroBopor Kuciopojga B TPUPOJIE»,
«KpyroBopoT Bojibl B mipupojsie», «OCHOBHbIE OMOMBI cyminy, «KimuMmarudeckue
nosica 3emiany», «TyHapay, «Talray, «Cmemanasiii jgec», «IIIMpokoIuCTBEHHbBIN
aecy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit gecy.

OGopynoBanue: repOapun pacTeHUM pa3HbIX OMOMOB, KOJIJIEKIIMHU YKUBOTHBIX.

Tema 11. HestoBek U OKpyka0OLIIas cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NOpuunHbl. Bo3nelicTBue dYenoBeka Ha
onochepy. 3arpssHeHue BoO3AymIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsa3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpOIIOT€HHOE BO3JCMCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENHHOTO W >KMBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPAHBI MPUPOIBI.
Kpacubie kuuru. OcobGo oxpansiemblie mnpupoanbie Teppuropun (OOIIT).
boranndeckue cajibl ¥ 300J10THUECKUE TTAPKHU.

OCHOBHBIC TPUHIUIBI YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA U MPUPOJIBI.
PammonansHO€ ~ MPUPOMOMONIB30BAHWE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpasus 3emiu. OOmHME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOATHBIE TTOCIIECTBUS.

Pa3zBuTne METONOB MOHUTOPUHITA PAa3BUTHUS  OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccredoanus nepexooa K pecypcocoepezaioujei u
KOHKYPEHmMOcnocobHoul snepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugarouue 00cmyn K
ungopmayuu no  coCcmMoAHUO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHobl



9Kopeadbunumayuu dKocucmem U Ccnocooos 060pvObLl ¢ OUONOBDENHCOCHUAMU.
Pexoncmpyrkyus mopckux u HazemHvix IKOCUCTEM.

JdemoncTpanun

Tabmuubr w  cxembl:  «3arpsisHeHHE  aTMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHre TouBbl», «llapHukoBwiii  3ddexT», «Ocobo
OXpaHseMbIC TIPUPOJTHBIC TEPPUTOPHI», «MOJIEH YIIPaBIIEMOTO MUPay.
O6GopynoBanue: (ororpaduu OXpaHsSEMbIX PACTEHHl U KUBOTHBIX KpacHoi
kHUru Poccutickoit @enepanuu, KpacHOM KHUTH perMOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110
BUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUA K PeE3yJbTaTaM OCBOCHHUS
0o0yJaroImuMHUCI MporpaMM cpeaHero ooOmero o0pa3oBaHUS: JMYHOCTHBIC,
METanpeaMETHBIE U TTPEMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbl 10 OMOJIOTUH
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYyYalOIIUMUCS POCCUICKON
rPaXKIaHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACIICHHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OWOJIOTHH,
yeneHanpaeiennoe pazsumue BHYTPEHHHX YOEXIEHWN JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOSH
NEATENIbHOCTH LIEHHOCTHO-CMBICIOBBIMU ~ YCTAHOBKaMHU, NPUCYIIMMHU CUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue HNPABOCO3ZHAHUS  DKOJIOTHYECKON
KYJBTYPbI, CHOCOOHOCHU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TIAHBbI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJOTHUU JTIOCTUTAIOTCS
B E€JUHCTBE YYEOHON M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMU POCCUMCKUMU COIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU I[ICHHOCTSIMH, NMPHUHSATHIMHA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeccaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, NATPUOTU3MA U
YBaKEHHS K 3aKOHY U MPABOIMOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)KCHHS, OCPEKHOIO OTHOIIECHUS K KYJbTYPHOMY HaCJICAUI0 U
TpaAUuLKsIM MHOTOHAILMOHAIBHOTO Hapoja Poccuiickon denepauunu, MpUpOLE U
OKpYXarouen cpee.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsS ydeOHoro mpeamera «buosorus»
JIOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OMBITA U OMbBITA JEATEIBHOCTH B MPOIECCE peAM3allUid OCHOBHBIX HANpPaBICHUMN
BOCMIUTATEJIBHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAKTAHCKON MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUIICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHa M MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOpPYECKOM JESITENILHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEAENIATh COOCTBEHHYIO IIO3HMIIMI0O IO OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMHU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABaTEIbHBIX M HCCJIEAOBATENBLCKUX 3a7ady, YBaKUTEIBHOIO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIECHUU CIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO COIEpPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

c(hOpMHUPOBAHHOCTh poccuiickoi IpaKJaHCKON UJCHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTU TMEpe.l
Ponuuou, ropmoctu 3a cBOM Kpal, CBOXO PonuHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U MaMITHUKAM TIPUPOJIbI,
JTOCTHKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHsS] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yOeXJEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3ammuTte (OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHATUS 1IEHHOCTEH CEMEMHOW JKM3HM B COOTBETCTBUHM C
TpaauuusaMu HaponoB Poccuuy;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMaHUE YMOLIMOHATIBLHOTO BO3JCHCTBUS KUBOU IPUPOBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQ)KEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
IPOSABIIATH KAUECTBA TBOPUYECKON JTUUYHOCTH;

S) ¢pusunyeckoro BocnuTaAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO0 0J1aroNOyYHusi:

NOHUMAaHUE W peaju3alus 370poBOro M Oe3omacHOro oOpasa >KHU3HU
(3m0poBO€  TUTaHME, COOJIIOJIEHWE TUTMEHUYECKUX TIpaBUJI W HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (Qusnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
cOOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH TNPaBWJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAaHWE MOCIEACTBUN M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOr0Jisl, HAPKOTHKOB, KYPEHHUS]);

6) Tpy10BOTr0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIECHHOCTU MacTEpCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITENIbHOCTU TEXHOJOTMYECKOW W COLMAIIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaM npodhecCHOHANbHONU JESTEIHbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOP Oyaymeid npodeccun U pearru30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILLECTBOBAaHNS;

HOBBIIIEHHE YPOBHS 3KOJOTHYECKOMW KyJIbTYypbl: MNPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKPYKaroIIEU CPEBI;

OCO3HaHWE rjI00aJbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM W MyTel HxX
peLIeHMS;

CIIOCOOHOCTh HWCIIOJIb30BaTh TMPUOOpETaeMble TMPU HU3YUYEHUU OUOJOTHHU
3HAHUST W YMEHUS TMpU pEeHIeHUH NpoOsieM, CBA3aHHBIX C palMOHAIbHBIM
OpPUPOAOIIONb30BaHUEM  (COONIIOICHHE  TNpaBWJI  TOBEACHHUS B IMPHUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPAaHY BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE  HEINpHUATUE JIEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
OPUPOAHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
NOCJIEICTBUA MPEANPUHUMAEMbIX JEHUCTBUI U MPEIOTBPAILATH UX;



HaJIMYUE PA3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIBHOCTH DKOJIOTHYECKON HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI MU B T0O3HABATEJIBHOM, KOMMYHUKATUBHOM W COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTUYECKON EATEIBHOCTH 3KOJOTHYECKON
HaIlPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAAJIOre
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YHWTATEIbCKOM KyJNbTYpPbl KaK CpEICTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUSI MUDA;

NOHUMaHUE crneuu@uKkr OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(GopMUPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyXaloleM MHUpPe KaK O €JUHCTBE MPUPOJIbI, YeJIOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U peUIeHUH MpodiieM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYMMOCTH OWOJIOTUU JAJISi COBPEMEHHOW IMBHIM3ALINU:
o0OecrieyeHrss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh  PEeCypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA MyTeH BBIXO/A U3 II100aIbHBIX AKOJIOTHYECKUX MPOOJieM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPAlMOHAIBHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYYEHHH OHOJOTUYECKUX 3HAHUW B IEJsIX
NOBBIIIEHUA OO0IIel KyJbTYphbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAIBLHOW T'PaMOTHOCTH OOydYarommxcs, Gpopmupyemon
IPU U3YYEHUU OMOJIOTHH;

MOHUMAHHE CYUIHOCTH METOJIOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS [Js aHalid3a U
OOBSCHEHHUSI SBJIICHUW OKPYXAIOLIEro MUpa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4HbIX (AKTOB U
UMEIOIINXCS JAaHHBIX C LEJIBIO TIOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbBHO HCHOJb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAaHHME LIEHHOCTHM HAYYHOU JEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AESATENBHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW TO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ybTaThl OCBOCHHS y4ueOHOTo mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYUMbIe i1 (OPMUPOBAHMUS MHUPOBO33PEHUSI OOYHAOUIUXCS
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
yHUBEpCaJbHbIC Yy4yeOHBbIC JeWCTBHS (TO3HABAaTENbHBIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), o0OecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOM
rPaMOTHOCTH Y  COIMAJIBHOM KOMIIETEHIIMM OOYYaroIIuXCs; CIOCOOHOCTH
o0yJaroImxcs WCITOJIB30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W  YHUBEpPCaJIbHBbIC y4eOHBIE JICUCTBUS B
ITO3HABATEILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynaprate wu3ydeHuss OHOJOTMM HAa YPOBHE CPEAHETO OOUIEro
oOpazoBaHusi y oOyyaromerocss OyayT chOpMUPOBaHbl IO3HABATEJIbHbBIC
yHUBEpCaAIbHBIC YUCOHBIE NCHCTBUSI, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
JICHUCTBUA, PETYJISTUBHBIE YHHUBEPCAIbHbIE YyYeOHBIC JCWCTBUS, COBMECTHAs
NESITENHHOCTb.

MertanpenMeTHble pe3yJIbTaThl OCBOCHHUS IMPOTPAMMbl CPEIHETO OOIIero
00pa30BaHUsl TOJKHBI OTPaXkKaTh:

OBaanenne YHHUBEpPCAJIbHBIMH yueOHBIMU NM03HABATEIbLHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOrNYecKHe IeHCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3za, CUHTE3a, CpaBHEHHUSI, KiaccuuKaium, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAETATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

ONpEeNeNiATh IeJI JCATEIbHOCTH, 3ajlaBasi mHapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTHU C TOCTABIICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE PACCyXJACHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, TIO
AQHAJIOTUH), BBISABJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



IPUMEHSTH CXEMHO-MOJICIIbHBIC cpeacTBa  JUIA IpeICTaBICHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIICHWH B M3yYaeMbIX OMOJIOTHMYECKHX OOBEKTaX, a
TAaKK€  MPOTUBOPEUMH  PA3HOTO  pPOAA,  BBISIBJICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIAaH PEIICHHUS TPOOJIEMBI ¢ YYETOM aHaan3a UMCEIOIIUXCS
MaTepPHAIbHBIX ¥ HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIbTATOB
TEJIsIM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBAaTh KPEATHUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIeI0BaATEIbCKUE 1eHCTBUA:

BJIAICTh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIILCKOW U MTPOCKTHOM JESITEIIbHOCTH,
HaBBIKAMH  pas3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEIICHUs MPAKTUYECKHUX 3aJ1a4, TIPUMCHCHHIO
Pa3ITUYHBIX METOJIOB MTO3HAHMS,

UCIIOJIb30BaTh PA3IUYHBIC BHUBI JICSITCIHHOCTH 10 IOJIYYEHHUIO HOBOTO
3HaHWS, €r0 HHTEPIpETalH, NPEeoOpa3oBaHUI0O M TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsAX, B TOM YHUCJIC TP CO3JJaHUH YICOHBIX U COIMATBHBIX POCKTOB;

(dbopMHpPOBATh HAYYHBIH THUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KITFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbLHOMN
NESTENHHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISIBIISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalM3UpOBAaTh 3ajauy,
BBIIBUTATh THUIOTE3y ©€ pelIeHWs, HaXOAUTh apryMEHTHI I JIOKa3aTelbhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl M KPUTEPUU PEIICHHUSI;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHWS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IIEJICHANIPABICHHBIA TOUCK TMEPeHOca CPEICTB M CIOCOOOB
NeNCTBUA B MPOGECCHOHAIBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTH
KU3HEICATCITLHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ unpopmanmeii:



OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTE Y4eOHOTro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B VHTepHETe), aHaIH3UPOBATH
UHGOPMAIUIO Pa3IUYHbIX BUJOB U (POPM MpecTaBICHUS], KPUTHUECKH OLIEHUBAThH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh PAa3IUYHBbIE METOJBI NIPHU MOWCKE U
oTOOpe Ouosiornueckor mHpopMairu, HEOOXOAUMOM JJisi BBIIOTHEHUS YYEOHBIX
3az1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYH0  (OpMy  MpEeACTaBICHUS
ounosornyeckoi uHbopmaruu (cxeMbl, rpaduKku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYECKOM HMH(pOpMalMel: MPUMEHATh XHMHUYECKHe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (HopMyibl, aO0peBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHME  CPEJICTBA
HaTJIATHOCTH;

BJAQJeTh ~ HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  WHQ)OpMAIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMU 1€l CTBUAMM:

1) oO1enme:

OCYULIECTBJISATH KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCHUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHUS MNpeIaraeMon
3aJlauM, YYUTHIBATb MHTEPECHl U COIIACOBAHHOCTH MO3MIMHM JAPYTUX YYaCTHHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOILEHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIlWH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJA/IETh Pa3IMYHbIMH CHOCOOaMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATH
HaAMEPEHUs JIPYTUX JIOJIeH, MPOSIBISATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eATeJIbHOCTh:



MIOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboThI MpH PEIICHUU OUOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJEHCTBUS IIPU PEIICHUHN YueOHOM 3a/1auu;

BHIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ JOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacrpenensTh pojid ¢ YY4ETOM MHEHHM YYacTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOU padoThI;

OIICHMBATh KAa4ye€CTBO CBOEr0 BKJAJa M KaXXJOTO yYaCTHHMKA KOMAaHIbI B
oO1Iui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3UIUHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIITUATUBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeICTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS BBISBICHUS TPOOJIEM U UX
pElIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN 1IEJIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBUSIX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW IMPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIBbHYIO ACATEIIBHOCTD, BBISABIISATH
npo0eMbl, CTaBUTh U (HOpPMYJIMpPOBaTH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTeIbHON
JNEATENBHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATENIbHO  COCTaBJSATh IUJIAH pEIICHHs NpoOJeMbl C  y4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIOYTESHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JIeNaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;



BJIaJ€Th  HABBIKAMM  IO3HABATENBHON  pedieKcHud Kak  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOLECCOB, MX PpPE3yJbTaTOB U
OCHOBaHWM, UCIOJIb30BaTh MPUEMBI pedICKCUU NJIs OLCHKH CUTYyalluu, BBIOOpa
BEPHOI'O PELICHUS;

yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUA MO HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTbl JPYTUX NpPU aHajdu3e pe3yJibTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh ce0sl, MOHUMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TPU aHajIu3e pe3yJbTaToB
NEeATEeNbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TTO3ULIUU JPYTOTO YeJIOBEKA.
IHPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3ynbTaTBl OCBOCHHS COJEPKAHHS Y4eOHOTO mMpeaMera
«buonorusi» Ha yrayOn€éHHOM ypOBHE OpPHEHTHUPOBaHBI Ha oOecreueHue
npopuiabHOro  oOyueHuss  oOydaronuxcss — Owosormu. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUIA MO
OCBOCHHIO, HMHTEPITPETAIIMNN W TIPEOOPA30BAHUIO 3HAHUH, BUJBI NEATCILHOCTH TI0
MIOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaThl MPEICTABICHBI IO
rojaM U3y4eHUsl.

[IpenMeTHble pe3yibTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10
KJaacce TIOMKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M PpOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KApTHUHBI MUpA, B
MO3HAHUU  3aKOHOB  TPUPOJBI U  PEIICHUH MpoOJieM  paldoOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BIIQJICHUEC CHUCTEMOH OWOJOTMYECKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraome OUOJIOrMYEeCKUE TEPMHUHBI M TOHATUS (JKU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CAMOPETYJISAIHUs, CaMOBOCIPOU3BEICHNUE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. Illneitnena, P. Bupxosa, xpomocomHasi Teopust
HacneacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOToOOpa3usi ¥ TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB MEPBOrO TMOKOJICHUS, PACIICTUICHUS, YUCTOTHl TaMeT,



He3aBUCUMOro HaciegoBanuss [.  Mengens, TOMOJIOTMYECKUX PSJIOB B
HacJIeICTBEHHOU U3MCHYMBOCTHU H. . Baswuioga), MIPUHLMIIBI
(KOMILJIEMEHTapPHOCTH ),

BJIQJICHNE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINHMCaHUE, HM3MEpPEHUE,
HaO0JII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OaxkTepuii, rpubOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIONINX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHIX
IPOLIECCOB: 0OMEHa BellecTB (MeTabonu3M), MPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepOoTPOGHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, aMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHIAWUBUIYAJbHOTO  pa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATH B3aMMOCBSI3M MEXIY OpPraHOWIAMH KJIETKH U HX
GYyHKIUAMH, CTPOCHHEM KJIETOK PAa3HbIX TKaHEW M HMX (QYHKIHSIMHU, MEXKIY
opraHaMM W CHUCTEMaMH OpPraHOB y pAaCTEHUU, XUBOTHBIX W YeJIOBEKa M HX
GYHKIUSIMHA, MEXIY CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY dTaramMu
oOMEHa BEIEeCTB, dTalaMHu KJIIETOYHOTO ITUKJIA U KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTanmamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM W (DEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBIATh OTJIUYMUTENIbHBIE MPU3HAKUA KUBBIX CUCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY ISl JOKAa3aTeIhCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIII;

yYMEHUE pelIaTh OMOJIOTUYCCKUE 3a0a91, BBISBIISTh IPHUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIETYEMBIMU OMOJIOTHYECKUMH TIPOIIECCAMU U SBJICHHUSIMH, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

yMEHHUE BBINOJIHATh JIA0OpAaTOpHBIE M TpaKkTU4YeCKue paboThl, COOIIOIATH
npaBuiia Ipu padboTe ¢ yu4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh HX OKCICPUMEHTAILHBIMHU
cpeacTBamMu, GOpMyIUpys IElb HWCCIEIOBaHUs, AaHATW3UPOBATh MOIYyYCHHBIC
pe3ybTaThl U JENIaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATENBCKON paboTe 1Mo OHOJoruy,
9KOJIOTUU W MEJIUILIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U



nyOJMYHO  TPEACTaBIATH  MOJyYEHHbIE  PE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(epeHIUsIX;

YMEHHE OILICHWBATh JTHYECKHE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obrmactu  OuoNorMM ¥ MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIUIOZOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE T'eHOMa U CO3JaHhe TPaHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp OyAyled NpogeccuoHalIbHON
JESITeIbHOCTH B 00JIaCTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJOTUHU, BETEPUHAPHH,
CEJIbCKOI'0 XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIIyOJIsATh MO3HABATEIbHBIN
WHTEpEC, HAIMlpaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NpOAOKeHNE OWOJIOTMYECKOTO O00pa3oBaHUsl B OpraHU3alUsAX  CPEIHEro
po(eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpenMeTHbie pe3ysbTaThl OCBOEHUsSI yueOHoro mpeamera «buonorus» B 11
KJlacce JOMKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCT€ U pPOJU OHUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAyYHOMN
KapTHHBl MHpa, B TO3HAHWM 3aKOHOB MPHUPOJABI W PEIICHUH 3KOJOTHYECKHX
npobsieM 4YeloBeYecTBa, a TaKKe B PEIIEHUH BOIPOCOB PAMOHAIBHOIO
IPUPOAOIIOIH30BaHUA, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHWUU, KOTOpas BKIOYAET
omnpejeNieHus] M IOHMMAaHHE CYIIHOCTH OCHOBOINOJArarmlux OHOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHMOJIOTHYECKHE TCOPUM
(oBomrorionHast Teopust Y. JlapBuHa, CUHTETHYECKAsi TEOPUS SBOJIOIHH), YUSHUS
(A. H. CeBepuoBa — 0 nyTsX ¥ HanpaBieHUsX 3Bomtonuu, B.M. BepHaackoro — o
onocdepe), 3akoHbl (TeHeTHYecKkoro paBHoBecus [[x. Xapaum m B. BaiiabGepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 1O. JluGuxa,
HKOJIOTMYECKON MHUpaMHUAbl SHEPruu), rumnores3bl (rumoreza «mumpa PHK» V.
I'unGepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAaMH  HAy4YHOTO0  MO3HAHUS,
UCTIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEI0BAHUSIX KUBBIX OOBEKTOB U HKOCHCTEM
(omucaHue, U3MepeHue, HaOJIOJCHHE, JKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHbIC MPHU3HAKW: BHIOB, OHOrEOLIEHO30B,
IKOCUCTEM U Omochephl, CTAOMIM3UPYIOMIETO, ABMXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIJIONIaTPUYECKOT0 u CUMIIATPUYECKOTO
BUI000pa30BaHus, BIAUSHUS JABMKYLIUX CHJI SBOJIOLMK HA TeHO(POH I MOMYJISIUH,



IPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie 0OUTaHMs, YepeJOBaHUsl HANpPaBICHUN
ABOJTIOITMH, KPYTOBOPOTA BEIIECTB ¥ TIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aWMOCBS3M MEXIY TMPOIECCAaMU DIBOJIOINH,
JBYDKYIIUMHA CUJIAaMU aHTPOIIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABISITH  OTJIMUMTEIbHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOWTaHus, a0UOTUYECKUX U OUMOTHYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIUIS J0Ka3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3 OPTAaHU3MOB U CPEIIbI OOWTAHWMS, EAMHCTBA
YEJIIOBEUECKNX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOIBI U YEIOBEUECTBA;

yMEHUE pelIaTh OMOJIOTUYECKUE 3a7a4, BBIABISTh TPUUUHHO-CIIE/ICTBEHHbIE
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYECKUMH TIPOIIECCAMU U SBJICHHUSIMH, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MpaKTUYeCKue pPaboThl, COOI0IATH
paBuiia Mpu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh HX OKCICPUMECHTAILHBIMHU
cpenctBamu, (GOPMYIUPYS II€b HCCIECIOBAaHUS, AHAIU3UPOBATH TOJYYCHHBIC
pe3yIbTaThI U JEJIaTh BHIBOIHI,

YMEHHE Yy4YacTBOBaTh B y4eOHO-HMCCIIEIOBATEIIbCKON paboTe Mo OMOJIOTHH,
9KOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHUYECKHX
KOH(EPEHIINSAX;

yYMEHUE OIEHNWBATh THIOTE3bl M TEOPUH O TMIPOUCXOXKICHUHN JKU3HU, YETOBEKA
U 4YEIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUIX U CIOCcO0axX MpeaoTBpaIICHUs
r1o0aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyled NpogeccuoHalIbHOU
NESTENHHOCTH B 00JIACTU OMOJIOTHH, SKOJIOTUH, PUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHH, CEITHCKOTO0 XO35WCTBA, MHUIIEBON
IIPOMBIIICHHOCTH, YIIyOJATh TO3HABATENbHBI WHTEPEC, HAIpPaBJICHHBIM Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIICH  MpodeccCHu ©  IPOJOJDKEHUE
OMOJIOTHYECKOTO O00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOPECCHOHATBHOTO U
BBICITIET'O 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
Ne n/m Konrposabubie | TIpakTHyeckue
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypesI
1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3yUYEHHE
3 buonorus knetku 2 0.5
4 XuMHYecKasi OpraHu3alus KIeTKU 10
5 CtpoeHue u QyHKIMH KIETKU 8 2
6 OOMeH BellecTB U MpeBpallleHue YJHEPTUH B 9 i
KJIETKE
7 HacnenctBennas nnpopmanus u 9 0.5
peannzanys e€ B KIETKE
JKU3HEHHEIN IUKIT KIETKA 6 1
Crpoenne U QyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HaCJeJICTBEHHOCTU U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUHNBOCTH 6 1
14 ['enetuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 BuoTtexHonorus u CHHTETHYECKass OUOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJTACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
Ne n/m Kontpoabnbie | IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypcsl
1 3aposkJeHNe U pa3BUTUE IBOJTIOLUOHHBIX 4
IpeJICTaBICHU B OMOJIOTHI
2 MuxkposBontonus U €€ pe3ybTaTsl 14 2
Makpo3BosTroLHs ¥ €€ pe3yabTaThl 6
[TpoucxoxaeHre u pa3BUTHE KU3HU Ha
4 15 1.5
3emie
5 IIpoucxoxkIeHNE YET0BEKA — aHTPOIIOT€HES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX
6 OPraHU3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenou
7 OpranusMebl 1 cpeia 0OUTaHus 1.5
DKOJIOTHS BUJIOB U MOIYJISLINIA 0.5
OKoJorusi coo01ECTB. DKOIOIHYECKHE
9 12 0.5
CUCTEMBI
10 Buocdepa — rnobanpHast skocucTema
11 UYenoBek 1 OKpysKaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







ITOYPOYHOE IINTAHUPOBAHMUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

KonTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

buosorus kak KOMIIJIEKCHasI HayKa U KaK
4aCTb COBPEMCHHOI'O 06IJ_IGCTBa

JKuBrle cucTeMBbl U UX CBOWCTBA

ypOBHeBaH OopraHu3anysd )KUBbIX CUCTCM

HcTopust OTKpBHITUS U U3YUYEHHUS KIIETKU.
Kiterounas reopus

Metoasl MOJIEKYJIAPHON U KJIETOYHON
ouonoruu. IIpakTuueckas padbora
«M3ydyeHne METOI0B KJIETOUHON OMOJIOTUH
(xpomatorpadusi, anexrpodopes,
nuddepeHnranbHoe eHTPUGyTrupoBaHue,
ITLIP)»

0.5

XMMHYECKUH COCTAB KIIETKHU

MI/IHepaJ'IBHBIe BCIICCTBA KJICTKH, UX
ouoioruyeckas PpOJib

Opranuyeckue BelecTBa KJIETKH — OeJKH.

JlaGopaTtopHnas pabota «OOHapyKeHHe
OEJIKOB C MOMOIIIbIO KaUeCTBEHHBIX
peaxuiny

0.5

CgoiicTBa, K1accupuKanyst 1 GyHKIUN
0enKoB




10

Opranuyeckue BEIEeCTBA KIETKH —
YTJIE€BOIbI

11

OpFaHI/ILIeCKI/Ie BEIICCTBA KJIICTKHU —
JIUITUABI

12

Hyxnennoseie kucnotsl. JIHK n PHK.
JlaGopaTtopHnas pabora «Mccnenopanue
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3UYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykineosuarpudocparer (HTD)

14

CexBenupoBanue JIHK. Meroabt
T€HOMUKHU, TPAHCKPUTITOMUKH, TPOTECOMUKHU

15

MeToapl CTPYKTYPHOM OHOI0THI

16

Tunel knerok. [IpokapuoTndeckas KieTka

17

CrpoeHne 3yKapuoTHUECKOHN KIIETKH.
[TpakTuueckas pabota «/3ydeHne cBOHCTB
KJIETOYHOM MeMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmnapar KIeTKH

19

OnHoMeMOpaHHbIE OPraHOUIBI KIETKH.
[TpakTuyeckas padora «M3yuenue
JBUKECHHUSI LIUTOILIA3MBI B PACTUTEIIBHBIX
KIIETKaX»

0.5

20

ITosryaBTOHOMHBIE OPIaHOUABI KIETKH:
MUTOXOH/IPHH, TUIacTH IBL. JlabopaTtopHas
pabora «MccnenoBanue miaa3Mosnsa u
JIIIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

0.5

21

HCMGM6paHHBIC OpraHou bl KJICTKH

22

CrtpoeHue u QyHKIMH g11pa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopnas pabota
«M3yueHne CTpOeHHS KIETOK Pa3InyHbIX
OpPTraHU3MOBY

0.5

24

ACCUMUIISITIVS U TUCCUMIISIINS — JIBE
CTOPOHBI MeTaboau3Ma. THrmbs oOMeHa
BemiecTB. JlabopaTopnas padora
«M3yueHne KaTaTMTHIECKOH aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTaJasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peakluu
KJIETOYHOTo MeTaboiau3ma. JlaboparopHast
pabota «3y4uenue hepMeHTAaTUBHOTO
paclIeryIeHUs NepOKCHia BOJOpPO/a B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB

28

dortocunTes

29

XemocuHntes. JJaboparopHas padota
«CpaBHeH#He Mpo1eccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIe OpraHnu3Mbl. Buabl OpoxeHusI.
JlaGopaTtopHnas pabora «CpaBHEeHHE
NPOIIECCOB OPOKECHUS M IBIXAHUSD)

31

AspoOHbBIE OpraHU3MBI. JTaIlbl
SHEPTeTUYECKOr0 0OMEHa

32

OHeprust MEMOPaAHHOTO TPaTUEHTA
npoToHOB. Cunte3 AT®: pabora




npoTOHHON AT®-cuHTa3bI

33 Peakuyu MaTpuyHOro CMHTE3a
34 Tpanckpunuus — Marpuynslii cuaTe3 PHK
35 Tpancnsuus u e€ 3Tarnbl
36 KomupoBanue amunokucnot. Pois
pubdocom B OuocuHTe3e Oenka
37 Opranuzanus reHoma y mpokapuor u
AYKapHOT
13 MounekyspHble MEXaHU3MBbI 3KCIIPECCUH
T€HOB Y 3yKapuoT
Bupycbl — BHEKJIETOUHBIC (OPMBI KU3HU U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3naHnne MOJIEH BUPYCa»
40 BupycHrie 3a001eBaHus YeIOBEKA,
JKUBOTHBIX, PACTCHUI
41 HanorexHomornu B OMOIOrHH U MEIUIINHE
42 Ku3HEeHHBIN UKI KIETKHA
43 Marpuunsiii cuate3 JJHK
Xpomocomsl. JlaboparopHast pabota
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenapaTax»
45 JleneHue KIeTKM — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKHHES.
46 JlaGopaTtopHnas pabora «Habmronenune 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOPEIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiuust >)KkM3HEHHOTO HUKJIA KIIETOK




48

OpraHusMm Kak eIMHOE LIEJI0€

Txkanu pactenuii. JlTaboparopHas padora

49 . - 0.5
«M3y4eHune TkaHel pacTeHU»
TKaHU )KMBOTHBIX M YEJIOBEKA.

50 JlaGopaTtopHnas pabora «3yueHnue TkaHeu 0.5
’KUBOTHBIX»
Opransl. CucreMsl opraHos. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHE OpraHu3MOB

54 IIuranue opraHu3smMoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[TuimeBapuTenbHas cucTemMa yelloBeka

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

58 TpaHcIOpT BElIEeCTB y OPraHu3MOB

59 KpoBeHOCHas cucTema o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Beinenenue y oprann3moB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cucteMa yeaoBeka

63 Pa3npaxxuMocTh U perynauus y
OpraHU3MOB

64 ['ymopanbHast perysius 1 S3HI0KpUHHasI

CHUCTEMA )KMBOTHBIX W YCJIOBCKA




65

DopMBI pa3MHOXKEHHS OPraHU3MOB

66

ITonoBsoe Pa3MHOXKCHHUC

67

Meiios

68

["amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KiIeToK. JlabopaTopHas pabora
«/3yueHue cTpoeHHUs NIOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTax»

0.5

69

I/IH,I[I/IBI/I,Z[yaJ'IBHOG Pa3BUTHC OPraHU3MOB —
OHTOI'CHEC3

70

3akagKa OpraHOB U TKaHEH U3
3apOAbIIICBLIX JTUCTKOB

71

Poct 1 pa3BuTHE KUBOTHBIX.
JlaGopatopHas pabota «BpisiBieHue
MPU3HAKOB CXOJICTBA 3apPOJIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3MHOXeHMEe U pa3BUTHE paCTEHUI.
JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3sMHOKEHUS BBICIIUX PACTEHUI»

0.5

73

HcTopusi cTaHOBJIEHUS U Pa3BUTHUS
TeHETHUKH KaK HayKH

74

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopatopnast pabota «/Ipo3oduia kak
00BEKT TEHETUYECKUX HCCIIEAOBAHUIDY

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HakoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbora
"N3y4yeHue pe3ysibTaTOB MOHOTHOPUIHOTO
CKpeIIMBaHus y 1po30duist"

0.5




[{uTonmornyecknue OCHOBHI MOHOTHOPHIHOTO

76 1
CKpEIIMBAHUS

77 Ananusupyroiee ckpemupanne. Hemomanoe 1
JIOMUHUPOBaHUE
JurnbpuaHoe CKpemuBaHue.

73 [TpakTuueckas padota «M3yuenue | 0.5
pe3yNbTaTOB TUTHOPUIHOTO CKPEIINBaHUS '
y 1p030(HUIBDY

79 [{utonoruvyeckrne OCHOBBI TUTHOPUTHOTO 1
CKpEITUBAHMS

80 CueruieHHOE HacleJ0BaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPHSI HACTEICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTum Kak 11e710CTHASI CUCTEMA 1

24 I'eneT4EeCKUI KOHTPOJIb Pa3BUTHL 1
pacTeHuM, )KUBOTHBIX U YEJIOBEKa

25 N3MeHUnBOCTH ITpU3HAKOB. Buibl 1
M3MEHYHUBOCTH

86 MonudurkannoHHas K3MEHYUBOCTh 1
BapuannoHHsbli psii ¥ BapualiuoHHas
kpuBast. JlaboparopHas paboTa

%7 «HccnenoBanne 3aKOHOMEPHOCTEN 1 0.5
MOAU(PUKAITMOHHON U3MEHYHBOCTH. '
[TocTpoeHre BaprualMOHHOTO pAIa U
BAPUALIMOHHON KPUBOI»

28 ['eHoTUNIMUYECKasi K3BMEHYUBOCTb. 1

KomMmOnHaTHBHAsA H3MEHYUBOCTD




89

MyTannoHHast U3MEHUYHUBOCTD.
[TpakTnueckas pabora «MyTtauuu y
JIpo30Q bl (Ha TOTOBBIX
MHUKpOIIpenaparax )

0.5

90

3aKOHOMEPHOCTH MYTAL[MOHHOTO Mpoliecca.
OnureHeTvKa v SIUreHOMHUKA

91

['eneruka yenoseka. [Ipaktuueckas pabota
«CocTaBneHue 1 aHaau3 POJAOCIOBHOI

0.5

92

MeToabI METUITMHCKON T€HETUKU

93

3HadyeHue MeIUIMHCKON N'eHETUKU B
HpeI[OTBpaH_ICHI/II/I N JICHCHHUH I'CHCTUYCCKUX
3a00JIEBAHUN YEIOBEKA

94

OCHOBHBIE IOHATHS CENEKIHH.
JlaGopatopHas pabota «l3yueHue copToB
KYJIBTYPHBIX PACTEHHI U MOPOA JOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTopl CEeNeKIMOHHON paboTHI.
JlaGopaTtopHnas pabora «M3yuenne MeToa0B
CEJICKIIUU PaCTCHUI

0.5

96

JIoCTH>KEHMS CeJIEKIMU PACTEHUN U
KUBOTHBIX. [IpakTueckas padota
«ITpuBHBKa pacTeHUIN»

97

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

98

brotexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTuyeckas padora
«M3y4yeHne 00beKTOB OMOTEXHOIOTUIY

0.5

99

OCHOBHBIE HaIlPaBJICHUS] CHHTETUYECKOM




OounoJIoTUM

100 XpOMOCOMHasi U T€HHasi HHKEHEPHUS 1
101 MenunuHcke OMOTEXHOIOTUH 1
102 PesepsHblii ypok. [loBTOpenue, 1
0000111eHHEe, CUCTEMATH3AIlHs 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 13.5

[TPOTPAMME




11 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTyeckune
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

OpomonnonHas Teopus Y. lapuna

JIBroKyIME CUIIBI 3BOJIFOLMU BUAOB 110 Y.
JapBuny

Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHBIN
Y UCKYCCTBEHHBII 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPHH
9BOJIIOLIAA

DTarbl 3BOJIIOIIMOHHOTO MPOIEcca:
MHKPO3BOJJIIOLUA 1 MAKPOIBOJIIOLUA

HOHy.]'IHI_II/Iﬂ — JJICMCHTApHaA CAMHHIIA
3BOJIFOIINH

3aK0H reHETHYECKOTO paBHOBecHs JK.
Xapmau, B. BaiinOepra. JlabopaTopHas
pabota «BbIsBICHHE H3MEHUYUBOCTH Y
oco0elt OHOTO BHIA»

0.5

DnemMeHTapHbIe (HaKTOPHI IBOITIOLUN

Dddekt ocHoBatens. Idhdext
OyTBLIOYHOTO TOPJIBIIIKA

10

Murpauyu. M3050um nomyisinui:
reorpaduyeckas, OnoJIoruaecKas

11

EcrecTBeHHbII 0TOOp — HaNpaBISIOMIUN
(hakTop IBOIIOIHH




12

[TonoBoii oT60p

13

[Tpucmoco0aeHHOCTh OPTaHM3MOB Kak
pEe3yNbTaT MHUKPOIBOIIOIHH.
JlaGopatopHnas pabota «3yuenue
apoMop(h030B U HIMOANATITAIINH Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Tpumeps! npucnocoOIeHUE Yy OPraHu3MOB:

MopdosoruuecKue, GU3HOIOTHYECKHE,
OMOXMMHUYECKHUE, TOBEIEHUYECKHUE.
JlaGopatopnas pabora «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
1IETIECO00PA3HOCTHY

0.5

15

Bun, ero kxpurepuu u CTpyKTypa.
JlaGopatopHnas pabora «CpaBHEeHHE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

Bunoo6pa3oBanue kak pe3ynbTar
MUKPOIBOJIIOIHH

18

CBs3b MHUKPOISBOJIOIUHU U SITUACMHUOJIOTUA

19

Makpossontouus. [Taneontonornyeckue
MCTOABI U3YUYCHHA 3BOJIIOIUN

20

Bnoreorpa(pnqecxne MCTOAbI U3YUYCHUSA
9BOJJIOIIMH

21

DOMOpPHOIOTHYECKHUE U CPAaBHUTEIHHO-
Mopdonoruueckre METoIbl U3yUeHHs
HBOJIIOLIUU

22

MonekynapHO-reHETUYECKUE,
OMOXMMUYECKHE U MAaTEeMAaTHUYECKUE




MCTOABI U3YYCHUA 3BOJIIOIUN

23 OO0mre 3aKOHOMEPHOCTH IBOTIOIUN
24 AnantuBHas paguanus. HepaBHOMEpHOCTH
TEMITOB BOJIIOLIUU
25 Hayunbie runotes3bl NpoucXoKAEHUs
KU3HU Ha 3emJie
26 JloHayuHbIe NPeACTaBICHUS O 3aPOXKICHUU
KU3ZHU
7 OCHOBHBIE 3Tarbl HEOPTAHUYECKON
ABOJTIOIUN
28 ['unotessl 3apoxkACHUS )KU3HU
Uctopus 3emnu 1 MeToAbl €€ N3ydeHUsI.
29 Jlaboparopnast pabora «3yuenue u 0.5
OTHCaHUE UCKOMAEMbIX OCTaTKOB JPEBHHUX
OpPTraHHU3MOBY»
30 HauanbHble aTars! opraHu4eckoin
ABOJTIOIIUN
31 OBOIIOLUS 3YKapUOT
OCHOBHBIE 3Tarbl YBOTIOIUN
1 pacturenbHoro mupa. [Ipaktuueckas 0.5
pabora «M3yuenne ocobeHHOCTEH '
CTPOCHHSI PACTCHHI Pa3HBIX OTIEIIOB
13 OCHOBHBIE 3TaIbl YBOJIIOIIUHN YKUBOTHOTO
Mupa
OBodtonus )KUBOTHBIX. [IpakTrueckas
34 pabora «3ydyenne ocobOeHHOCTEH 0.5

CTPOCHUSA TO3BOHOYHBIX Y XUBOTHBIX»




Pa3zButue xu3Hu Ha 3emMJie Mo 3pam U

35
nepuoaam

16 MaccoBble BBIMUPAHHS — KOJIOTHYECKUE
KPHU3HCHI NIPOLLIOTO

37 CoBpeMEHHBIN YKOJIOTHYECKUI KPU3HC, €TO
0COOEHHOCTH

13 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MIPOLIOTO

39 OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHs — HAayKa O 4EeJIOBEKE

41 PazButue npeacrasieHuit o
IIPOUCXOXKACHUN YEJI0OBEKA
MecTo uenoBeka B CHCTEME
opranuyeckoro mupa. JJaboparopnas

42 pabota «/3ydyenune ocobeHHOCTEN 0.5
CTPOEHMSI CKEJIETa YEJI0BEKA, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIOKYIIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHollleHHEe OUOJIOTHYECKUX U
COLIMAIIBHBIX (DPAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHbBIE CTaIUM AHTPOTIOTEHE3A

46 [TaneoreneTuka u MajeoreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA
Yenoeueckue pacel. [IpakTuaeckas

48 pabota «/3yueHue 3K0JIOrHIeCKuX 0.5

aJanTanui 4eIoBeKay




MG)KI[I/ICI_II/IHJII/IHapHBIe MCTOAbI

49 1
AHTPOIOJIOTHH

50 3apoKI€HUE U pa3BUTHE IKOJIOTUN 1
Mertoapl sxonoruu. JlaboparopHas padbora

51 «M3ydyeHre METOI0B IKOJIOTMYECKUX 1 0.5
HUCCIIEIOBAHUN

5 3Ha4YeHHe SKOJOTMUECKUX 3HAHUH 151 1
4eJloBeKa

53 Dkosorudeckue GpakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 sKojorndeckuit paxrop. JlabopaTopHas | 0.5
pabota «BplisiBIIeHHE TpUCTTOCOOIECHU '
OpPraHMU3MOB K BIIUSHUIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKUU (PaKTop.

55 Jlabopartopnast pabora «BrisBienne 1 0.5
MPUCTIOCOOICHHUI OPraHU3MOB K BIHSIHUIO
TEMIIEPATYPb»
AbuoTtnueckue paxkropsl. BnaxxHocTs Kak

56 skojornyeckuit paxrop. JlabopaTopHas | 0.5
paboTa « AHATOMHUYECKHE OCOOEHHOCTH ’
pacTeHuii U3 pa3HbIX MECT OOUTAHUSD

57 Cpenpl 0OuTaHUsI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 ’Kuznennsie popMbI OpraHu3MOB 1

60 buotnueckue pakropsl 1

61 3HaueHue OMOTHYECKHUX B3aUMOICHCTBUN |

JUTSl CYIIECTBOBAHUSI OPTAaHU3MOB B CpEJIe




oOUTaHus

OKOJIOTHYECKHE XApaKTCPHUCTUKHU

62 1
MOMYJISIHH
OcHOBHBIE TIOKa3aTeNN HOMYJISILIUU:
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
MOJIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTENN HNOIMYJISILIUU:
64 POXJ1aeMOCTh, TPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAITUU
65 DKojorudeckasi CTpyKkTypa NomyJsuuu 1
66 JInHaMyKa NOIyJISIUUU U €€ peryJIsius 1
67 KpuBbie pocTa 4rCIeHHOCTH TOMYJISIINH. |
KpuBble BbIKUBaHUSA
DKoJjoruueckasi HUIIa BUAA.
68 Jlabopartophast pabora «IIpucrnocobaeHus 1 0.5
CEMSTH PaCTeHHI K pacCEIICHUIO»
69 Bun xak cucrema nomynisuui 1
70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN 1
KUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHMOIIEHO3 1
72 DKocucTema Kak OTKpbITasi CUCTEMA 1
7 KpyroBopoT BelecTB 1 MOTOK 3HEPTUHU B 1
IKOCHCTEME
74 OcHOBHBIE MTOKA3aTEIU IKOCUCTEMBI 1
75 DKOJIOTUYECKHE MUPAMUJIBI 1
76 N3menenuns cooOecTB — CyKIECCUH 1
77 [IpupoHbIe 3KOCUCTEMBL. DKOCUCTEMBI 1




03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

HpI/IpOI[HLIC IKOCHUCTEMBI. DKOCHUCTEMBI

78 TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

20 Ypboakocucremsl. [IpakTudeckast pabota 0.5
«M3yueHne u onrcanue ypoOIKOCUCTEMBD) '
3akoHOMEPHOCTH (hOpMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HBIX TUIIOB Ha CyOOpTaHM3MEHHOM,
OpraHU3MEHHOM, MTOMYJISIIHOHHOM U
AKOCHCTEMHOM yPOBHSIX

23 buocdepa — obmierutanerapaas 060109Ka
3emin

84 VYuenue B. U. Bepnanckoro o Guocgepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepnr

26 KpyroBopotsl BelecTs u
OHMOT€OXUMHYECKUE IIUKIIBI

27 3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiunBocTh Ouochepsr

89 DKOJOTHYECKHE KPU3HUCHI U UX MPUIHHBI

90 Bo3zaeiictBue uenoBeka Ha Ouochepy

91 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

pacTUTENbHBIA U )KUBOTHBIN MU




92 OxpaHa npupozs! 1

93 OCHOBHBIE TIPUHIIMITBI yCTOHYUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U MIPUPOJIBI
ParponansHO€ IPUPOAONIOIB30BAHNE U

94 coXpaHeHHEe OMOJIOTHYECKOTO 1
pazHooOpa3us 3emiu

95 0"606melele 110 TeMe « MHUKpO3BOIIOLUS U 1
e€ pe3yIbTaTh»

96 Q§o6meHHe 1o TemMe «MaKpOoIBOIIIOLUS 1
e€ pe3yJIbTaThD»

97 O6061menue no teme «IIpoucxoxaenue u |
pa3BUTHE )KU3HH Ha 3eMIIe»

08 O6o06menue no Teme «IIpoucxoxaenue |
YeJI0BEKa — aHTPOTIOT€HE3»

99 O06o0meHne 10 TeMe «DKOJIOTHsSI — HayKa O 1
B3aMMOOTHOIICHUSAX OPTaHU3MOBY

100 O600menue o reme «OpraHu3Mbl U Cpeia |
oOuTaHU

101 0606meHI/ie 1o TeMe «DKOJIOTUS BUJIOB U !
MOy JISLIUF

102 O6006mmenue o teme «buocdepa — 1
rio0aibHast SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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