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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTUs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamMera «bHosorus» U OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCITUTAHHUS.

VYueobnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodunbpHbIe y4eOHBIE NPEIMETHI, H3y4daeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeOHMM OOLIMM, CpeIHUM MPOGECCHOHATBHBIM U BBICIIMM OOpazoBaHueM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX IPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
0o0pa3oBaTeNnbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlad, CBA3aHHBIX ¢ MpodopueHTtanueit
0o0y4JaromuXxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW OO0JIaCcTM HAy4yHOTO 3HAaHMS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTUEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHHe O IS U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, ONpeelsieT 00s3aTeIbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJACp)KaHHWE, €ro CTPYKTYPUPOBAHHE IO pa3jieiaM U TeMaM,
pacnpeneneHre no KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuraa
C Y4€TOM MEXNpPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3el, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0coOeHHOCTe oOywaromuxcs. B mporpamme mo OuMooruu peaan3oBaH MPUHIIMI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBJIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (POPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYyXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTMM TakXe TOKa3aHbl BO3MOXHOCTH Yy4eOHOro mpenmera «buomorus» B peamu3aniuu
tpeboBanuit ®I'OC COO K mIaHUpyeMBIM JUYHOCTHBIM, METAINPEIMETHBIM U MPEIMETHBIM
pesyibTataM oO0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH O0YYaloIUXCsl 10 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero 001ero 0opa3oBaHusl.

VYuebHblit npeamer «buonorus» Ha ypoBHE cpeaHero olrmiero oOpa3oBaHUS 3aBeplIaeT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH HAa pacHIMpEeHUe U yriyOlieHne 3HaHuM
0o0ydJarommxcsi O JKHBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
IMOPHOJIOTHN M OWOJIOTHH Pa3BUTHSI, TCHETUKH, CEICKIMH, OMOTEXHOJOTHH, DBOJIOIIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruomorus» Ha yriayOJeHHOM YPOBHE OpUEHTHPOBAHO HA
HOJATOTOBKY OOYyYaroIuXcs K TOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrHYeckoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpPeIHEro MpodeccuoHanbHOro o0pazoBaHus. OCHOBY €ro Coaep KaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJIYYEHHBIX MPU HM3YYEHUH OOY4YaroIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETO
obpazoBanwus, B 10—11 kmaccax 3Tv 3HaHUS TOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YIITYOJICHBI



OMOJOTHYECKHe 3HAHUS O PACTEHHSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0MMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKIIOUEHBI OMOJIOTUYECKHE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPbIE MOXKHO HCIOJBb30BaTh KaK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpanisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, ITOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpeameTy "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOT'O YPOBHS OpraHU3alluy,
HBOJIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOOOpa3Hs
wianetsl. Tak, B 10 kiacce HM3y4yaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouojoruw,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEJIEKIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUY, AaKTYAIH3UPYIOTCS 3HAHUS OOYYaIOIMUXCs IO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH OO0ECHEUUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTIDKEHHSX, COBPEMEHHBIX HCCIEIOBAHUSX B OHMOJIOTHH, TMPHUKIATHBIX ACHEKTax
Ononornyeckux 3HaHWH. [ pa3BUTHS W MOANEpKAHUS WHTEpeca O00yJaromuxcs K OMOIOTHn
HapsIIy CO 3HAYUTENBHBIM 00BbEMOM TEOPETHYECKOTO MaTepuaia B COACPXKaHUH MPOTPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM MHOMN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUYEHBIX B pEIICHHE BaKHEHIIIHX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpTraHU3aIllMM JKUBBIX CHUCTEM
pasHoOro paHra M MpuoOpeTeHNe YMEHUH MCIOIb30BaTh ATH 3HAHUS B (JOPMHUPOBAHUHU WHTEpECa
K omnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BbIOOPY yueOHOr0 3aBeIeHUs ISl IPOAOHKEHUS OHOJIOTHYeCKoro 00pa3oBaHusl.

JocTwkenue e u3ydeHus: yueOHoro npenmera «buonorus» Ha yriyOonéHHOM ypoBHE
o0ecreunBaeTcs peieHrueM caeIyouX 3a1au:

OCBOCHME OOYyYalOIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IMpaBHIIaX,
COCTAaBISIIONINX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTOOOpa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOrHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMH  TO3HAHUS  KUBOW  MPUPOIBL:
HCCJICIOBATEILCKUMU METOAaMH OUOJIOTHUECKUX HAYK (MOJEKYISIPHOU U KIETOYHON OMOJIOTHH,
AMOPHUOSIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJIOTHH U CHUHTETHYECKOMN
OMoNOTMH,  TMAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX HCCIIEIOBaHUM B JjabopaTtopud W B Tpupoje (HaOMroAcHUE, H3MEpPEHHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);



OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TIOIH30BATHCS OMOIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJIOTMM M COLHUAIBHO-
HYKOHOMHYECKUMH U SKOJIOTHYECKUMH IPOOJIEMaMU YEJIOBEYECTBA; OICHWBAThH IOCIEICTBUS
CBOCH JeATENPHOCTH IO OTHOIIEHUIO K OKpY)KaIoLled NpUpOAHOIl cpenae, COOCTBEHHOMY
3I0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIOZei; O0OOCHOBBIBaTH M  COOJIOJATH  MeEphl
npoUIakTUKU UH(EKIMOHHBIX 3a00JeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTIeUeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOTCHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHbIE OTKPBITUS B o01acTu
OuoJjoruu;

pa3BUTHE y O0yYaIOUIMXCA WHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIAIOUIMMHCS OTKPBITUSAMH M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OMOJIOTHH,
pelaeMbIMi €10 Ipo0OJieMaMu, METO/0JIOTMEH OHOJOrM4eCKOro HCCIEAO0BaHUS, IPOBEICHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pElIeHUs OHOJNOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YeCKNX 00BEKTOB U MPOLIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMUXCS LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEJIOM U K
OTIIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHUPOBAHHE HKOJIOTHUYECKOH, TeHEeTHYEeCKON
IPaMOTHOCTH, OOIIEH KyJNbTyphl MOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHH;

npuodpereHne 00y4aromUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOI0NOJIb30BaHNUN
(cobmroileHne TpaBWJ MOBEAEHHS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, Ouochepsl),
COXPaHEHHHM COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbSl OKPYKAIOMIMX JroAed (COONOJIeHUsT Mep
npopwiakTuku  3a0oneBaHui,  oOecrieyeHHe  O€30MACHOCTH  KHU3HEIESATEIbHOCTH B
Ype3BBIYAHBIX CUTYALUAX IPUPOJHOTO U TEXHOICHHOI'O XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B TIOBCEIHEBHOM KHU3HH;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYYaIOUIMMHUCA HHIAMBHYyaTbHON
0o0pa3oBaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaIbHOMY
CaMOONPENEIEHNI0, B COOTBETCTBUU C WHIMBUIYaJIbHBIMH MHTEpPECAMH M NOTPEOHOCTSIMU
peruoHa.

OO6miee ymuClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT6op oOpraHm3alMoOHHBIX (QOpM, METOJOB W CPEACTB OOydYeHHS OHOJOTHH
OCYILECTBIISICTCS C YYETOM CHEHU(PHUKH €ro COAepKaHUs U HalpaBIEHHOCTH Ha MPOJOJIKEHUE
Ouonorudyeckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHEro Npo(deCCHOHAIBLHOTO U BBICLIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIOBUEM IMPHU O0YyYEeHUM OMOJIOTMU HA YIiIyOIEHHOM YpPOBHE SBISETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBIIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJOBATENILCKUX  paboT, TeMaTuka KOTOPBIX
ONpEACNAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIUXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOJHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU TpoOseMbl. DyHIaMEHTANIbHbIE, NPUKIAIHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIEOBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHWE OHOJIOTMH B TMPAKTUYCCKOM
JIEATEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBno, M. M. Meunukos, H. W. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ononoruu. CBoMCTBa JKUBBIX CUCTEM: €JUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTb M YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3aApakKHUMOCTh,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid JKUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHbINA, TKAHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
o6uocepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuzsp kak hopma cymiecTBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenne xuBbIX cucteM. MeToabl Ouonornyeckoi Hayku. HaOmionenue, mzMepeHue,
DKCIIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTHE O 3aBUCUMONM M HE3aBHCHMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pa3zdpoc B OHogornuyeckux JaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3ylbTaToB. [IpUunHbBI MCKaXXEHUSI Pe3yJabTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOM IpUpobl», «CTpoeHUE KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

OGopynoBanue: 1abopatopHOe 000pYAOBaHUE JIsl TPOBEACHUS HAOMIOACHUHN, N3MEPEHUH,
SKCHEPUMEHTOB.



IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. buosnorus KjeTrku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToapl MOJEKYIApHOW M KIETOYHOW OWOJIOTHH: MHKPOCKOMUs, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHbIX aToMoB, JuddepeHnnanbHoe IeHTpUyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue DUKCUPOBAHHBIX KAemoK. DICKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyenue Kiemox.

JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «McTopus
Pa3BUTHUS METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yyeHne MeTOAOB KJIETOYHON Ouonoruu (xpomartorpadus,
anekTpodopes, nuddepennuanpaoe neaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPOAJIEMEHTHI. Boia u e€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBaHHM KJIETKH, TEIUIOPETYISLUU.
MuHepanbpHble BEIECTBa KIETKH, UX OMonoruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moiyekyinbl. [lepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHas, TpeTnyHas, 4yeTBepTUYHAs CTPYKTYpbl. [leHaryparus. CBoiicTBa OeNKOB.
Knaccugukarus 0enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBonbl. MoHOcaxapubl, AUCaxapuibl, OJIMTOCAXapuibl W mojucaxapujbl. OOt
IUIaH CTpPOeHUsT U (U3MKO-XMMHMUYECKHE CBOICTBa yrieBoaoB. buonornueckue ¢yHKuun
YTJIEBOJIOB.

Jlununer.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aumnujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH — TeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTumsl.
[Tpunuun xommuiementapHocTtH. I[lpaBmio Yapradda. Crpykrypa JHK — nBoitHas crupaiis.
Mectonaxoxaenue u ouonornueckue ¢pyuknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBa3u B moiiekyine AT®. buomornyeckne
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KJIeTKe. [[pyeue
HyKIeo3uompugocgamol (HTD,). CexBennpoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CtpykrypHast Ouoyorusi: OMOXMMHYECKHEe W OMOPU3MYECKUE WCCIEAOBAHUS COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINeKyl. Mooerupoganue cmpykmypol u QyHKYui
buomonekyn u ux komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti cunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.



JleMoHCTpauMu

[Toprpersr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckass TabnuLIa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemecrBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHEe MOJEKYJd yrieBoAoB», «CTpoeHHE MOJIEKYJ
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MoeKyiIbl ATD».

Ob6opynoBanue: XMUMHUYECKas Mocyia 1 000py10BaHHE.

JladopaTopnas padora «O0HapyxkeHHE O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKIUI».

JlabopaTopnas pa6ora «lccnenoBaHne HYKIEMHOBBIX KUCIJIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumsl KJIETOK: 3yKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKH.

Crpoenue mnpokapuoTHueckod KieTku. KierouHas cTeHka OakTepuii u  apxem.
OcoOeHHOCTH CTPOEHUs TeTepoTpo(HOI U aBTOTPOGHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crpoenrie n (QYHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes3
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (muddysusa, oOnerdyéHHas nud¢ys3ust), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). ITomymponunaemocts mMemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLUTO3, parounTo3. Dk30uuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUHOW CTEHKH pacTeHH, rpHOoB.

[Murormasma. Ilurozons. Llurockener. [IBmkeHue uuromyiazMel. OpraHouAbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JI1C), anmapar [Nonbaxwy,
JM30COMBI, WX CTpOeHHEe W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrtpoeHue rpanynspHOro pertukyinyma. Mexanusm wnanpasnenuss oerkos 6 IIIC. Cunte3
pactBopuMbIx  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. ['magkuii  (arpaHysispHBIi)
sHJIOMIa3MaTHYecKuii petukyayMm. CekperopHast (GyHkuus anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enxos ¢ annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[ToyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpUH W 1uiactuj. [lepBUuHBIE, BTOPUYHBIE W CIIOKHBIC TIJIACTHIBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI ~ BBICIIHX
pacTeHuil.

HememOpannsie opranouzs! kieTkd CtpoeHue ¥ (GyHKIMH HEMEMOPaHHBIX OPraHOMIOB
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBI. AKmuHo8ble
Mukpogunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CTpoeHHe | JABWKEHHE JKTYTHKOB M PECHUYEK.
MukpoTpy6ouku nutomnasMel. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.



SAnpo. OGonouka siapa, XpOMaTHH, KapHoIIa3Ma, SAPBIILKH, UX CTPOEHHE U (YHKIIHH.
Snepublii GenkoBblii MaTpukc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamun. belku XpomMaTWHa — TUCTOHBI. Junamuxa s0epHou
o0bonouku 8 mumose. Aoepuwviii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOM ).

JdemoHcTpauMu

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

Tabmumpl 1 cxembl: «CTpOEHHE JSYKAPUOTHYECKOW KIETKH», «CTpOeHHE IKUBOTHOM
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKU», «CTpOEHHE MUTOXOHIpUN», «Sapoy», «Ctpoenue
MIPOKAPUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIIpenapaTbl PacTUTEIbHBIX, MKHUBOTHBIX
KJIETOK, MUKpOINpenaparbl 0aKTepUuabHbIX KJIETOK.

JlabopaTopnasi paéora «l3ydueHue CTpOeHHs KIETOK PA3IMYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnasi padora «/ccnenoBanue mia3Moin3a U JACMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB M NpeBpallieHHe JHEPIUU B KJIeTKe

AccUMWISIIIMS U TUCCUMWIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuUClIopoAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: mpespamieHne AT® B oOMeHHBIX THpolieccax.
@DepMeHTAaTUBHBIM XapakTep peaklMid KIETOYHOTO MeTabonu3Ma. DepMeHTHI, X CTPOCHUE,
cBoiictBa W MexaHusMm peiictBus. KodepmeHntbl. OTnnuuss (epMEHTOB OT HEOPraHHMUYECKUX
KaTajau3aTopoB.  benKu-akTUBATOpel HW  OEIKU-UHTHMOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEHTATUBHBIX PEAKIIHI OT pa3NTUYHBIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueennvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuiactoB B mporecce porocunTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoxyKTUBHOCTE (DOTOCHHTE3A.
Bnusiaue pa3nuyHbIx pakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETHMKOB:  HUTPH(PHULIHPYIOIINE
OakTepuH, xKeae300aKTepun, cepoOaKTepun, BOJOPOAHbIE OaKTepuu. 3HaUeHHE XeMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTel OpoKeHHUS W UX HCIIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO30YIUTENH
Oose3Hel.

AspoOHBIE OpPTraHW3MBbI. JTambl YHEPreTHYECKOro oOmeHa. [loaroToBUTENBHBINA HTall.
['mukonu3 — 6eCKUCIOpPOAHOE pACUIEINIEHUE TIIOKO3HI.

buonornueckoe oxkucieHue, WIM KIETOYHOE AbIXaHHE. POap MUTOXOHApUI B mpoleccax
Oouonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenbHoe (GochopuimpoBaHUeE.
Duepeus membpannoz2o epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHa’pOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JeMoHCTpauMu



[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepMeHTay, «XEMOCUHTESY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyA0BaHUE JJIS MPUTOTOBIICHUS TTOCTOSIHHBIX U
BPEMEHHbBIX MUKPOIPEIapaToB.

Jladoparopuasi paGora «/3yueHne KaTaIUTHYECKOH aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanasbl)y.

Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKaX).

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEeHHE TPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu matpuunoro cuutesa. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsanms HaciaeacTBeHHOM uWHQopMmanuu. ['eHeTHyeckwid KOj, €ro CBOMWCTBA.
Tpanckpunius — Matpuunblii cuate3 PHK. [lpuHumne! TpaHCKpUNmu: KOMILIEMEHTApHOCTb,
AHTUIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocmuTese Oenka. YcinoBus
O6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
9YKapuoT. Perymnsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perynsiys 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHBIe Mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawujux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHbie 3a0oneBanusi yenmoBeka, KHBOTHBIX, pactenmnid. CIIMJ], COVID-19,
COITMATHHBIE U METUIIMHCKHUE TIPOOJIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBanoBCKUH.

Tabmumpt w  cxemsl: «buocuHTe3 Oenkay, «l'eHeTmueckuid Koa», «Bupycsm,
«baxrepuodarm».

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Knerounsnii nuki, ero mepuoisl u perymsnus. MaTepdaza u muro3. OcoOeHHOCTH
MPOILIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTrnuecKuii
(ITOCTMUTOTUYECKHI), CUHTETUYECKUA M IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIBI
uHTEep(a3bl.



Marpuunbii  cunre3 JHK — permmkanus.  [lpunnunser  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIA  CHUHTE3, aHTUIIAPALICIBHOCTb. MexaHusm
perummkauuu  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  Teliomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. JMIUIOWAHBIA W TaluIOMIHBIA HaOOPBI XPOMOCOM.
I'omonoruynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

[Jenenne kietkn — muro3. CTaguum MHTO3a U NPOUCXOIALIME B HUX IPOLECCHL. THIIBI
muto3a. Kapnokunes n nurokunes. buongornueckoe 3Ha4eHHE MUTO3A.

Perynsauuss mutoTHueckoro umkia kietku. [Iporpammupyemast kierouHas rubenp —
aroInTos.

Knerounoe si1po, XpoMocombl, (QYHKIIMOHAIBHAS TeHOMUKA. Mexanusmvl npoaughepayuu,
oupgepenyupoexu, cmapenus u cubenu knemox. «Lugposas knemxka» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTo3», «CTpOE€HHE XPOMOCOM,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKponpenapaTsl: «MHTO3 B KJIETKaxX KOpelIKa
JTyKay.

JladopaTropnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

Jladboparopnasi padora «HabGmonenne MuTo3a B KJIETKAaX KOHYMKA KOpeIIka Jiyka (Ha
TFOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpa3zue  opraHu3zmMoB.  OJHOKJIETOYHBIE,  KOJIOHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEJEITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu,
apxeH, OAHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Jpyrue npoTucThl. KornoHuansHbIe
OpraHu3MBl.

B3anMocBsI3b 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbel U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacreHuidt. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHAas, MOKPOBHas,
MPOBOASIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTpOeHHUs, (PYHKUUNH U PacmoiIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THWIBI JKMBOTHBIX TKAaHEW: DNHUTEIUAJIbHASA,
COEIMHHUTENbHAs, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpPOeHUs, (YHKUUH U PaCIOI0KEHUS
TKaHEW B OpraHax >KMBOTHBIX U U€JIOBEKa.

Oprassl. BereratuBHble U FeHEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. CkeneTrbl  OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHU ckeneT. CTpOeHHE U TUIIbI COEAMHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMXKEHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMEOOHIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX pPACTECHUN: TPONHU3MbI M HACTHUM.
JIBM>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX padoTa.



ITntanue opranusmos. IlornonieHre BoAbl, YIIEKUCIOrO ra3a U MUHEPAIBHBIX BEILIECTB
pacteHussMH. [luTaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKIIETOYHOE IHILEBAPECHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHbie
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eloBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jpixanue ®uBoTHBIX. [uddy3us ra3os uepes
NOBEpPXHOCTh KJeTKH. KokHoe apixanue. [lpIxarespHas MOBEpXHOCTh. JKabepHoe M nérouHoe
ApIXxaHue. JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpPOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTelpHas CHCTEMa 4YEJIOBEKa. MexaHU3M
BEHTWISALMM JETKUX Y NTUIl U MiIEKONUTaomuX. Perynsuus apixanus. /IpixarenbHble 00bEMBI.

Tpa"cnopT BelEeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHHSI  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Breinenenue y opranuzMoB. Belnenenue y pacteHuil. BblieneHue 'y KMBOTHBIX.
CoxkparutenpHble Bakyoiu. Opransl BblaesneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeIeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOM
U BBLICIUTEIBHOM CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenne u pyHKkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpeacrBa naccCUBHONW U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. VMMMyHHas cuctema uenoBeka. KIeTOuHbIi M TyMOpajabHBI HMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienupHUUecKuil UMMyHHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro uMMmyHureta (I1. Dpnux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisiMs 'y OpraHu3MoB. Pa3ipakxuMoOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M peryisanus y pacteHuil. PocToBele BemecTBa M MX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas peryisius y >KUBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediekc u pedaextopHas ayra. besycinoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopasibHast peryisiiMss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKenesbl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHIOKPUHHOU cucTeM. [ mmoramamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OMHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCIH,
«baktepun», «lIpocrelimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBwie cuctembr», «Ctpoenue ctebdns», «CTpoeHHE IHMCTOBOM IIIACTUHKM», «TkaHuU
KUBOTHBIX», «Ckener 4enoBekay, «llumesapurenbHas cucrema», «KpoBeHOCHas cUCTEMay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «Mplmeynas cucremay,
«BpiaenurenbHas cucrema», «HIOKpPUHHAsS cucrteMay, «CTpoeHue MbIIbDy, «MIMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBEeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOEHME J107KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrtema nTuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepBHas cuctema uyenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpEnapaThl OJHOKJIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, PAaKOBUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
HK3EMIUIAPBl KOMHATHBIX PACTEHHM, repOapuu pacTeHUI pa3HbIX OTAENOB, BIAXKHBIE IPETapaThl
JKUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHuE s JIEMOHCTpAlMd [IOYBEHHOI'O M  BO3AYIIHOIO IHMTAaHUS PACTEHUH,
paciiernyieHuss Kpaxmana u OelIKoB MOJ JeHCTBUEM (EepMEHTOB, 00OpyAOBaHHUE MJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIEJIM TOJIOBHOI'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMBbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecriooe (BKJIF0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buibt
0ecrooro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTkH, unum rameTtel. Meiio3. Cranguu Meiio3a.
IToBenenne xpomocoMm B Meiioze. KpoccuHrosep. buonoruueckuii cMpIca MelH03a M IOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpimieBoe  pasButue. l'ameroreHes y JKMBOTHBIX. IlosoBele  Kenessl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

Omiog0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPUOIOTHS — HayKa O pa3BUTHU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATyIKH). Jpobnenue.
Tunel apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcobeHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJBIIIEBbIE JIUCTKU (TaCTPYJISALIMS).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJIbIIIEBBIX JINCTKOB. B3anMmHOEe BIMSHHE 4YacTeu
Pa3BUBAIOIIECTOCS 3apojbiia (dIMOpHOHANBHAS WHAYKIHS). 3akjiajka IUlaHa CTPOSHUS
KUBOTHOTO Kak pe3yJbTaT HWEPApXUYECKUX B3aWUMOJCHCTBHM TE€HOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHanpHbIE mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy OECIO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOroO M HEMPSMOIO Pa3BUTHSA, UX PACIpPOCTPAHEHUE B IPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIIUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y KUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYeCKUe MPOLECCHI.



Pasmuoxxenne u passutue pacteHui. ['amerodutr m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIop B Tporecce Meio3a. ['ameToreHe3 y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. JIBOHHOE OIIOJOTBOPEHHUE Y
[IBETKOBBIX pacTeHuidl. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBI pEryisiuy OHTOIE€HEe3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpauMu

[Toptpetsi: C. I'. Hapamun, X. [lIneman.

Tabmunpl U cxembl: «BereratuBHOe pazMHOKeHUE», « TUIBI GECHOIOr0 Pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaJuU OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHe MaiicKoro
Kyka», «Paszsurne capanum», «Pa3Butre JIArymku», «/IBoMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOIOJBHBIX U JABYAOJBHBIX pacTeHUui», «KU3HEHHBIH LUKI
MOpPCKON  KamycTbl», <«JKW3HEHHBII LHMKI MXa», <OKW3HEHHBI LUK [anopOTHUKAY,
«OKU3HEHHBIN LUKII COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MHUKPOIIPenapaTsl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYILIKW Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass pa6ora «BbIsBIIEHHE MPU3HAKOB CXOJCTBA 3apOABIIIECH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB pPa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropus cTaHOBIEHHMs M pa3BUTHS T'€HETHUKU Kak Hayku. PabGoter I'. Mengens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTHH reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIeJIbHBIE
TEHbl, AJITEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, reHoTuN, (eHoturn. OCHOBHBIE METOIbl T€HETHKHU:
rUOPHIONOTHUECKUH, IUTOJIOTHYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIUBaHU.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAHU».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH MeHnaenss — 3aKkoH eIUHOOOpasus
ruOpuioB mepBoro nokojeHus. [IpaBuno nomuHupoBaHus. Bropoil 3akoH MeHzaenss — 3aKoH
pacuiernieHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpemuBanus. [ umnoresa
YHCTOTHI F'aMeET.

AHanusupyroniee  ckpemuBaHue.  [IpoMexyTouHBI  XapakTep  HacJI€ZJOBAHMUS.
Pacmennenne npu3HakoB IpY HEMTOJIHOM JOMHUHUPOBAHMH.



JurnOpumnoe ckpenmBanue. TpeTruid 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HaCJIeI0BaHMs MTPU3HAKOB. LluTomornyeckre 0OCHOBBI IUTHOPUIHOTO CKPEIIHBAHNUS.

CuernneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienieHHOe HacleI0BaHNE
T€HOB, HAPYLICHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH.

['eneruka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0JIa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBL. ['OMOoramMeTHblii M rereporaMeTHbli Moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CIEIUIEHHBIX C IIOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponusi — MHOXKECTBEHHOE [EHCTBHE TEHA.
MHoOXeCTBEHHbIN aienu3M. B3aumoneldcTBue HealeabHbIX T'€HOB. KOMIIJIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeT4eCKUN KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKA, a TaKxKe
(U3MOTIOTHUECKUX TPOIECCOB, TOBEACHWS W KOTHUTHBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3fMH — Mapa3uT» U «XO3SIMH —
MUKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHOW nH(pOopMaluu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpannmn

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

Tabmuubr u cxemsl: «IlepBeiii 1 BTOpoii 3akoHBI Menaens», « Tperuii 3akon MeHnemnsy,
«AHanu3upyollee ckpeuuBaHue», «HenoiaHnoe nomuHupoBanuey, «CLeIeHHOE Haclel0BaHHe
MPU3HAKOB y Apo30ohuib», «I'eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo30Quiis»,
«Kapuotun ntuub», « MHOKECTBEHHBIN AJJIENU3M», «B3anMoneiicTBre reHOBY.

Ob6opynoBaHue: MOJENb JUIsl JEMOHCTpPAIMM 3aKOHOB €IMHO00pa3usi THOpPHUJIOB MEPBOTo
MIOKOJIEHUSI U pAacCIUEIUICHUs] NPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHAa HE3aBHUCHMOTO
HacCJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0OBaHMs TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpo3oduiay.

IIpakTnyeckass padora «l3ydeHue pe3yabTaTOB MOHOTMOPUAHOTO CKpPELIMBAHUSA Y
IpO30(UIBI».

IIpakTnyeckas paGora «/3ydeHue pe3yiabTaTOB JAUTHOPUIHOIO CKPEIIMBAaHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna M cpeabl npu (opMupoBaHMM (eHoTuna. M3MEeHUYMBOCTH
npusHakoB. KadecTBeHHble 1 KOJMYECTBEHHBbIE INPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

MoudukaronHas U3MEHUYUBOCTb. Ponb cpeasl B pOpMHUPOBAHUU MOIUGPHUKAIIMIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuonHslit psaa u BapuannoHHasi kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOMCTBAa T€HOTUIIMYECKOW W3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KomOuHaTuBHasE M3MEHYHMBOCTh. Meil03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOU
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW N3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pazHooOpa3us
B IIpeJIeax OJJHOTO BU/A.

MytauroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHAYLUPOBAHHBIE MYTallUH. SINEpHBIE M LUTOILIA3MATUYECKHE MYTAlLlUH.
ComaTnyeckue W MoJoBble MyTauuH. [IpuymMHBI BO3ZHUKHOBEHHUS] MyTaluid. MyTareHbl U HX



BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOTO TpoIecca. 3aKOH TOMOJIOTHYECKHUX
psinoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBwiio). BHesnepHas W3MEHYMBOCTH U
HACJIEJACTBEHHOCT.

Onucenemuxa u 3MUSEHOMUKA, POJb INUCEHEMUYECKUX (aKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdemMoHcTpauMu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Buubl u3mMeHuUMBOCTHY, «MoOAM(PUKAIMOHHAS W3MEHYHUBOCTHY,
«KoMOnHaTUBHAsT ~ M3MCHYUBOCTBHY, «Metio3y, «O1n1010TBOPEHUEY, «"enernueckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OOGopynoBaHue: >KMBbIE U TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUN, PHUCYHKH
(pororpadum) KUBOTHBIX C PA3THYHBIMHA BHIAMU H3MEHIHBOCTH.

JlaGopaTopnasi padora «McciemoBaHue —3aKOHOMEPHOCTEH — MOAU(DHUKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHne BapualimOHHOTO PsiJia U BApUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)m.

Tema 14. I'eHeTHKA YeslOBeKA

Kapuorun uenoBeka. MexayHapogHasi MporpaMMa HCCIEIOBAHMUS TI'€HOMa 4YeJIOBEKa.
MeTobl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUM, OJM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJISAIUOHHO-CTATUCTUUECKUHN, MOJIEKYyIsipHO-TeHeTnYeckuii. COBpPEMEHHOE OmpeesieHre
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM 4Kclie ¢ moMmoibio [T1P-
ananmu3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YeIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPeApPacloiOKEHHOCThI0. 3HAYEHUWE MEIMIIMHCKONM TE€HETUKH B
MPEIOTBPALICHNH U JICUCHUU TeHETHYECKUX 3a00lieBaHUN uenoBeKa. MeIuKOo-TeHeTHYeCcKoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHsATHE «T€HETHUECKOr0 Ipy3a». DTHUECKUE aCIIEKThI
WCCJIETIOBAaHHM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (hakTOpHl MOBBINIEHHOW YYBCTBUTEIBHOCTH YellOBEKa K (pU3MUEeCKOMY U
XAMHYECKOMY 3arps3HEHHIO OKpYyXKarolled cpenpl. ['eHeTuyeckas NnpeapacloyiOKEHHOCTh
YyeJioBeKa K MaTOIOTHSIM.

JleMoOHCTpaL U

Tabmumpl 1 cxemsbl: «Kapuotumn demoBeka», «MeTonbl M3ydeHUsS TEHETHKH YEIOBEKay,
«["enernueckue 3a00JIEBaHMS YCTOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanuust u cenekius. 3apoXkACHUE CEJNeKIUMU W JoMmecTthkauuu. Yuyenue H. WM.
Bagunosa o LlenTpax mpoucxo1eHus: 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHui. Ponb cenexuuu
B CO3/JaHMM COpPTOB pAacTeHUM H TMOpox KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBEHHON m3mMeHunBoct H. . BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeToap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAacCCOBBINM M MHIUBUAYaAIbHBIN.
Dranbl KOMOWHAIIMOHHON ceneknuu. VcnbiTanue mpou3BoauTeneil mo motroMctBy. OTOop Mo
TEHOTHUITY C MIOMOIIBIO OIICHKH ()EHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY C MTOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJA CEJEKIIMOHHOW paboTel. PamuanvoHHBIR 1
XUMUYECKHM MyTareHe3 KaK MCTOYHHUK MyTalluid y KYJIbTYpHBIX (OpM OpraHus3MoB.



Hcrnonp30BaHMEe TEHOMHOTO PEIAaKTHPOBaHMS W METOAOB pekoMOumHaHTHBIX JIHK mms
IIOJIYYEHUS UCXOIHOTO MaTepHralIa JUisl CEJIEKLUN.

[Tonydyenue monuruionoB. BHyTpuBHaoBas rubpuanszanus. bauskopoacTBeHHOE
CKpelrBanue, uiu HHOpuauHr. HepoacTBeHHOE CKpeuiBanue, Wiu ayTopuauHr. ['erepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rerepozuca B ceneknuu. OtnanéHHas TUOpUAM3ALNA.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMS CEJEKLUU pPACTeHUH U
JKUBOTHBIX. «3€1E€HAs pegoNoOYUsLY.

CoxpaHeHHEe U U3Y4YCHHE T'€HETHYECKUX PECYypCOB KYJIbTYPHBIX PACTEHHH U UX AUKHX
poauyeil s Co37aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3)yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUJeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUuemM COBPEMEHHbIX MeMo008 HAYUHbIX UCCAeO08AHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannn

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTECHHUID,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEIEeKIUN»,
«OTtnanénnas rudpuanzanus», «Myrarenes.

Jlaboparopnasi pa6ora «/3ydeHne COpTOB KyJIbTYPHBIX PACTEHUW M MOPOJ JTOMAITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTCHHII.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUIN.

Ikckypeusi «OCHOBHbIE METOJbI M JIOCTUKEHHUS CENeKIUM pPAacTeHUI M KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIM y4acTOK, B TEIUIUYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOoTeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

OOBeKTHl, HCIONb3yeMble B OMOTEXHOJOTMH, — KIJIETOUYHbIE U TKaHEBBIE KYJbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHAas OHOTEXHOJOTHS: XJeOOoIeyeHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonoruuyeckuii cuute3. OObeKThI
MHUKPOOHOIOTHYEeCKUX TexHonoruil. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  HM3MEHEHUs U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIBIO IOJy4YEHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAILUX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHE TYTH.

Kierounas nHxxeHepus. MeToapl KynbTypbl KIETOK M TKaHEH pPacTeHUN MU >KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauszanus U coMaTHdeckuil smOpuorenes. Mcmonb3oBaHue
TariOWJI0B B CEIIEKUNH pacTeHuil. [lonyuenue monoknOHanvubix anmumen. Flcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeToJ TpaHCIUIAHTALUU SAEP
KJIETOK. Texwonocuu 0300p08neHus, KylbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U I'eHHass UHkeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI



XPOMOCOMHOM ¥ TEHHOM WHXEHEPUU. OKOJIOTHUYECKHE M OSTUYECKHE TMpOOJIeMbl TEHHOU
MHKXEHEPUU.

Menumuackue onorexnonorun. [loctrenomHas mudposas menununa. [TIP-muarnocTuka.
MeTaboI0MHBIN aHaIH3, TEHOIICHTPUYECKHIA aHATH3 TIPOTEOMa YeJIOBEKa JIJIsl OLICHKH COCTOSTHHS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Ttepanus paka. 3D-
OuouHXeHepuss JUisl pa3paboTKu (PyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWOMPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCoOHATM3UPOBAHHON MEIULIMHBI.

Coznlanue BEKTOPHBIX BaKLUMH C LEJIbI0 OoOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHHe MOJIEKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIep KAINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YeJIOBEKA U KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubet u  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
MIPOU3BOACTBEY, «KileTouHast uHXXeHepus», «['eHHas nHKEeHepus».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «llonyyeHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKeKkypeusi «buoTexXHONOrUs — BayKHEIIas MPOU3BOIUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:xaenne U pasBUTHE IBOJIONMOHHBIX NPeACTaBJICeHUH B 0M010rHI

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBuwxkymue cunel 3Boionuu  BuAoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPTraHU3MOB, HACJIEJCTBEHHAas: H3MEHYMBOCTb, OOppba 3a CyIIECTBOBAHME,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenune cuateTndeckoi Teopuu sBomtonuu (CTI). HeltpansHas Teopust 2BOTIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHooryus. 3HaUYe€HUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoOHCTpan Ul

[Moptpetrsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuner u cxembl: «Cucrema xuoid mpuponsl (o K. Jlunnero)», «JlecTHuna *UBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPHUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Japsuna», «Haxonku Y.
Hapsuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «Muoroobpasue
KYJIBTYpHBIX (hopM KamycThl», «[loposibl JOMAIIHUX >KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMs IBHXKYLIUX CHJI IBOJIIOLMMWY», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MukposBoonus U eé pe3yabTaThl

[Tomymsiuust Kak dSJIeMEHTapHas €AWHHANA SBOMIOLMH. COBpEMEHHBIE METOIbI OLEHKU
FEeHETUYECKOr0 pa3HO00pas3us U CTPYKTYpPbI MOMYISIUUNA. MI3MeHeHne reHo(oH1a MOMyIALNN KaKk



3JIEMEHTapHOE HBOJIOIMOHHOE SBJIEHHE. 3aKOH TIeHeThudeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOpPHI (IBMDKYIIUME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. [lpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
qacToT ayuienedt B momynsuusx. DddexT ocHoBarens. IDggexm OYymuliouH020 20pabluKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndeckas (pEenpoIyKTHBHAS).

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
or0opa: IBUXKYIIMH, CTaOWIM3HUPYIOIIMKA, pa3phIBAlOLINi (qu3pynTuBHBI). [lonoBoii oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHMSI )KUBOTHBIX.

[Tprcnoco0neHHOCT OpPraHU3MOB KaK pe3ysibTaT MHUKpPO3BOJIOLUU. Bo3HHKHOBEHUE
npucnocoOieHuii y opranu3zmMoB. Apomopdo3ssl n unuoanganrtanun. [lpumepsr nmpucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHH.
Wzomsiust — kmoueBoil  gakTop BumooOpazoBanus. Ilytm u cmocoObl BuA00Opa3oBaHUS:
ajuionarpuieckoe (reorpaduyeckoe), CUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumnonanzauus, rudpuauzanus). JuTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

Mexanu3msbl GopMHUpOBaHMS OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HayyHbIX METOJIOB COXPAHEHHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpan U

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl 1 cxembl: «MyTallMOHHAS U3MEHUNUBOCTHY, «[lomysAIOHHas CTPYKTypa BUAA»,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBUXKylIue CHIBI  SBOJIOLHUNY,
«OKoJIoTHYeCcKasi M30JIALMsS MOMYJSIIMA ceBaHCKOM Qopenn», «l'eorpapuueckas H30IAIUSL
JIMCTBEHHMIIBI CUOUPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XUITHUKOB H KepTB», «(CxemMa JeWCTBHS €CTEeCTBEHHOTo oTO0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «naycTpuanbHbIi MEJIaHU3M», «Kussie HCKOTIaeMbIe»,
«[TokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpexnaronias okpacka >KUBOTHBIX»,
«Puznonoruueckue agantanun», «I[Ipucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BHI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICH,
«QKosornyeckoe BUI000pa3oBaHKE BHUAOB cHUHHUL, «[lonummounsl pacteHuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repOapuy pacTeHUN, KOJJIEKLIMHM HACEKOMBIX, dydella NTHUI] U 3Beper ¢
OpUMEpaMHu Pa3InYHBIX MPHUCIIOCOOJIEHUH, Yydena NTUI] U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JlaGopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB U HMX OTHOCUTEJIbHAs
11eJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.



Tema 3. MakposBosouus U eé pe3yabTaThl

MeTtopl u3yueHus: MakposBoitoluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIOLHH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne meronsl usydeHus ospomonuu. CpaBHenue ¢uopsl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOIOTMYECKHE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl U3YUYEHHS SBOJIOIHH.
['eneTnyeckue MexaHU3Mbl SBOJIIOLMHA OHTOTE€HE3a W IOSBIEHUS 3BOJIOLHMOHHBIX HOBILIECTB.
I'omonornyHele U aHANIOrMYHbIE OpraHbl. PynuMeHTapHble Opraibl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTUYeCKue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl HM3YyYeHHUS  JBOJIOLHUU.
['omonorunynsie reHsl. COBpeMEHHBIE METObI TOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIlMU U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) JBOMOUMU. [lpunyun  cmenvl  YyHKYuULlL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. I'ekkens.

Tabmuipl u cxembl: «OUIOTeHETUYECKUI ATl JIOMIAIN», «APXEONTEPUKC», «3BEpPO3yObIe
amepb», «Creronedans», «Punnodurey, «CemeHHbIe TanopoTHUKKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHbIE U  aHAJIOTMYHBIE  OpraHbl»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHbIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKHM HMCKOMAeMbIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaenue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTABICHUSI O 3apOXKICHUU JKU3HM (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHBbIE ATarnbl HeopraHuueckoi Bosonnu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUEcKasi ABOJIONMSA. AOHOT€HHBI CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runore3a I'. Meémnepa. Pubosumbr (T. Yekx) u rumoreza «vupa PHK» VY. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUcropuss 3emmm u Metonel €€ wu3ydeHus. lickomaembple OpraHM4ecKue OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHass M aOCOJIOTHAsE  TEOXPOHOJIOTHS.
['eoxpoHoOrMUeckas mKasa: 30Hbl, IPbl, IEPUObI, ITOXH.

Hauanbnbie 3Tanel oprannyeckoil 3Bostouuu. [losiBIeHre W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTBHI.



[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX  TpPYHI
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIONHMUA BhICIIUX pacTeHUid. OCHOBHBIE apoMop(hO3bl PaCTCHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennsle pactenus. [IponcxoxaeHre IBETKOBBIX pACTEHUN.

OcHoOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. IlepBhie XOpI0BBIC
JKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MMO3BOHOYHBIX. [IporcxokaeHne aMmpuOuil U penTHIIAA.
[TpoucxoxaeHne MICKOMHUTAIMUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie MO 3paM U MEePUOAaM: apXeu, MpOTEPO30i, Maneo30il, ME3030H,
KaifHO30#. OOmas XapakTepUCTHKA KJIMMaTa W TeoJIOTMYECKuX TporeccoB. [losBrneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BbIMUpaHUS — HKOJIOTMYECKHUE KpU3HChl mpouuioro. IlpuumHbel U crnencrBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBINH SKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MoOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caMo03apoKJIeHus ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Ttanbl HeopraHuyecKon
sBoNOLIMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMM,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW HPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit»y, «Punnodute», «OIHOKIETOYHBIC
BOZIOpOCIN», «MHOTOKJIETOUHbIE BoJopociany, «Mxuy», «[lanmoporHuku», «l 0oceMeHHbIe
pacteHusi», «OpraHbl IIBETKOBBIX pacTeHHi», «Cxema pa3BUTHS JKMBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmmey», «Kumeunononoctaeie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJHBIEY, «[IpecMbIikaronimecs», «[Ituisy,
«Mnekonuraromuey, «PazBute KU3HM B apxeMckoul apey, «Pa3BuTHE KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTme KW3HM B KaillHO30MCKOM »3pe», «CoBpeMeHHas cucreMa
OpPraHUYECKOTO MUPaA».

OOGopynoBanue: TepOapuyl pacTeHUN pPa3TUYHBIX OT/EIOB, KOJJIEKIIMH HAaCEKOMBIX,
BJIQXKHBIC TIpenaparhl >KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIETHI
MO3BOHOYHBIX JKUBOTHBIX, 4yuyeia NTUI U 3Bepel, KOJUICKIUU OKAMEHEJIOCTEH, MOJEe3HbIX
MCKOITAeMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onbsiToB Muniepa—tOpu mo
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTaHMYECKUX COSAMHEHUN B TIEPBUYHON aTMocdeper.

JlaGopaTtopHasi padora «lV3ydeHHME W OINHUCAHME HCKOMAEMbIX OCTAaTKOB JIPEBHHX
OpPTaHU3MOB.



IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZEIIOBY.

IIpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4ye0BeKa — AHTPOIOreHe3

Pa3nensl u 3anaun aHTponosoruu. MeToabl aHTPOIOIOTHH.

CraHOBJIEHHE NPEJCTABICHUNA O IMPOUCXOXKICHUU 4YeJIOBeKa. PenurmnosHeie BO33pEHMS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxoncTtBo  uyenoBeka € KUMBOTHbIMU. (CuHcTeMarhyeckoe IIOJIOKEHUE  4YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEJNOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIoruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuiabl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLUAJIbHbIE.
CootHorieHre OMOJOTHYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYIIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTI0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JBYHOTHE Mpeaku JroAei. YenoBek ymenblid, NepBble U3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek renenb0eprckuii —
o0l MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHepTaibCKui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJALUAX YEIOBEKa.
Myranmonsslit iporiecc U nonumopdusm. [lomynsimoHHble BOTHBL, Apeiid T€HOB, MUTpaIUs U
«a(dexT ocHOBaTENA» B MOMYISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [loHsTHe o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHAs (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHCcKas). Bpems u
NyTH paccelieHuss 4YeloBeKa 1o IulaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOiaeHHOCT, uenoBeKa K  pa3HbIM  YCIOBHSM
OKpy>Karolie cpenbl. BrausHue reorpaduueckoil cpensl U Apeiida reHoB Ha MOP(OJIOTUIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexaucuuIInHapHble METOAbl B  (U3WUecKod (OMONOTUYECKOW) AaHTPOIIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKUX  MOMYJISIUH.
buocounaneHple  uccleqOBaHMS ~— NPUPOABI  yesoBeka.  MccimenoBaHMe — KO3BOJIOLUU
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoOHCTpaL UK

IToptpetsr: Y. lapun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmumpl u  cxemMbl: «MeTOasl  aHTPOMOJIOTHHY, «[OJOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBWXKyIIME CHUJIBI AHTPOMOreHEe3a», «IBOJIOLMOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «4enoBek ymenblit», «HenoBek NpAMOXOAAIINNY, «/{€eHUCOBCKUI YEIOBEK)
«Heanpaepransup», «KpomanboHIbl», «lIpeaku dyenoBeka», «ITallbl BOJIOIUN YETOBEKAY,
«Pacbl yenoBekay.

OOGopynoBaHue: MYJSDKH OKaMEHEIOCTeH, MPEMETOB MaTePUATbHON KYJIbTYpPhl IPEIKOB
YenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYCCKUMHA W OMOJICHCKUMU



CIOKETaMH ITPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa U uepena LIMMIaH3€, MOJENb KMCTHU YeJIOBEKa U
KHCTH LIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydueHne ocCOOEHHOCTEH CTPOCHHS CKeJeTa YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yyeHue F3KOJOrMYECKUX alanTaluid YE€I0BEKa.

Tema 6. DJkojiorui — Hayka O B3aHMOOTHOUIIEHHMSIX OPraHU3MOB M
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BUTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Mertonpl skonoruu. [loneBbie HaOMOAEHUS. DKCIEPUMEHTHI B AKOJIOIMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U II100aIbHBIN.

3Ha4yeHUEe SKOJIOTMYECKMX 3HAHUM JUIsl 4eJOBEeKa. DKOJOTHYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3el denoBeyecTBa C MNpUpoaoi. DopMUPOBaHME HKOJIOTUYECKOM KyJIbTyphl U
9KOJIOTUYECKOM IPaMOTHOCTH HACEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpe!l u cxembl: «Paznensl skogorum», «Metoasl 3kogoruny», «CxeMa MOHUTOpPUHTA
OKPYXKAroIlEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
HKOJIOTHUECKUX  (akTOpoB:  abMOTHYecKue, OuoTHUYecKue, aHTpornoreHuole.  OOmme
3aKOHOMEPHOCTH JIeHcTBUS dKosornyeckux (axtopos. [Ipasmino munumyma (K. Ilnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxkrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doToneprnoausm.

Temmeparypa Kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKaHUIO
BogHOro Oamanca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMS OPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOWUTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HBIX cpeiax.

buonornueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHbBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHoOW (opme. KuzHeHHBIE (OPMBI
pacTeHuil: nepeBbs, KYCTAPHUKH, KYCTAPHUYKHM, MHOTOJETHHE TPaBbl, OJHOJETHHUE TpPAaBBI.



JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJeOHW4ecTBO). Herpoduyeckne  B3auMomeWcTBUS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoHcTpauMu

Tabmuipl 1 cxeMbl: «JKonoruueckue GpaxTopbl», «CBETOBOM CHEKTP», « IKOJIOTHUECKUE
IPYIIIbI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeII0OKpOBHBIE )KUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKn3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHucTeMa IUPOKOIMCTBEHHOIO Jiecay, «IDKOCUCTEMa XBOMHOro Jecay», «llemu nurtanusy,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (aKTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacTeHusi, repOapuM U KOJUIEKIMHU TEIJIOJIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTHULl W 3Beped, repOApUM PACTEHHIA, OTHOCSIIMUXCS K Trurpoduram,
KcepouraMm, Me3oduTaM, KOMHATHBIE PACTEHHs] JaHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
oOMTaIONMX B pa3HbIX cpefax, repOapvM M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJar0IINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJUIEKIIUA PACTEHUH W >KUBOTHBIX PA3JIHYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUH KUBOTHBIX,
Y4YaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUN OPTraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHEe NpPUCHOCOONIEHUN OPraHU3MOB K BIIMSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHMM W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS A

DKOJIOTMYEeCKHE XapaKTepUCTUKU momynsauuu. [lomyssiuus kak Ouojoruueckas cucreMa.
Posib HeomHOpPOAHOCTH cpefibl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIOTMM BHIOB B
(bopMHpPOBaHNUN MPOCTPAHCTBEHHOM CTPYKTYpHI HOMYAIMi. OCHOBHBIE TIOKA3aTEIH MOMYJISLUH:
YHUCJIEHHOCTDh, IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHs.

Dkojnoruyeckas CTpykTypa nomynsauuu. OLeHKa YHCIEHHOCTH momynsuuu. JluHamuka
NOMYJSIMY U €€ perynauus. buortnueckuil moTeHMan nonyiasiuuu. MoaenupoBaHie TMHAMUKH
nomymsiuud. KpuBble pocta uucieHHOCTH mnomynsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YHUCICHHOCTU TOMYNALUNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
OKkojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonsitne 00 »SKoNOrMYECKOM Huie Buaa. MecrooOutanue. MHoroMmepHas MOJEThb
skosornyeckord HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoii Humu. [loreHunansHas u
peann30BaHHas HUILIN.



Bun kak cucrema nomynsuuii. Apeansl BUIOB. BHAbl M MX KU3HEHHBIE CTpaTErvu.
OKOJIOTHYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojgoruueckue MHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpert: Ix. . XaTuynHCOH.

Tabmuipl 1 cXeMbl: «IKOJIOTHIECKUE XapaKTEPUCTUKH oMy siuny, «IIpoctpancTBenHas
CTPYKTypa monyiasauun», «Bo3pacTHble mnHpamMuabl MOMYJSIuN», «CKOPOCTh 3aceicHUs
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHu3Mamm», «Mojenb skosormdyeckod Humu JDx. H.
XaT4uHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

Jladoparopnas padora «IIpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Iko0y10rus CO00MIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGUoTndeckue OOk 3KocucTeM. [10UBBI M WITBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNIN YKOCUCTEMBI. buomacca u mpoaykius. DKOJIOTHIECKUE TTUPAMHUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBHUHbIE M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTeHHBbIE BO3JCHCTBHS Ha cykieccud. KimMakcHoe cooOmIecTBo.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpupoaHbIe 3KOCUCTEMBI. JKOcucmembl 03€p U peK. DKOocucmemvl Mopeu U OKeaHos.
Ixocucmemvl myHOp, 1€co8, cmenell, NyCMblHb.

AHTpPOTIOTEHHBIE  JKOCUCTEMBI. ATrpodkocucTeMa. ArporeHo3. Pazmumums  mexmy
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCUCTEMAMH.

Ypboskocuctembl. OcHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus TopoJcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUN  OpraHU3MOB B
sKocucTeMax. Ponvs kackaonozo sghghexkma u 6udos-30uhuxamopos (Kiouegvix 6ud0s) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPTrMM W  BEMIECTB MEXKIY CMEKHBIMU
ADKOCHUCTEMAaMH. Y CTOMYHMBOCTH OPraHU3MOB, TMOMYJISIUMHA W DKOCUCTEM B  YCIIOBHSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  8030elicmeus  3aepA3HeHUll  PA3HLIX MUN08 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U OIKOCUCMEMHOM VPOBHAX, OCHOBbL IKOJN02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToqoNoTus MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpanuu

[Toptpert: A. Ix. Tencau.



Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIecay,
«DKocucTemMa XBOMHOro Jeca», «DyHKIMOHAIbHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«DKOJIOTHYECKas MMUpaMUIa YHCeT», «IKOJIIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTemMa 03epa», «ArporeHos», «KpyroBopoT BemlecTB U IHOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypoOIKOCUCTEM.

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia INTUI[ U 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBD.

Jlaboparopnas padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
Pa3HBIX KOCHCTEMAxX.

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreorneHo3 (B ayopaBy, Oepe3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

IKeKkypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas o0ojouka 3eMiH, TJie CYIIECTBYET WM CYIIECTBOBala
)u3Hb. Pazputne npencrasieHuii o buocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepranckoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. JKuboe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcodeHHocTr Ouochepsl Kak rio0ambHOM
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemecTB H
OMoreoXMMHYECKHEe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuil B Ouocdepe.

3onanbHOCTh Onochepsl. [lonsaTre 0 GnoMe. OCHOBHBIE OMOMBI CYIIHN: TYHJpa, XBOHHBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CaBaHHbI, MyCThIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTenbHBIN U KUBOTHBII MUP OMOMOB CYILIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHM.

JleMoOHCTpaL U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Ta6mumpl n cxemsl: «['eocdepsr 3emumy», «KpyroBopor azora B npupoze», «Kpyrosopot
yriepoja B mpupojae», «KpyroBopor kuciopoaa B npupozae», «KpyroBopot BoJbl B IPUPOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslii Jnecy, «Crenb», «CaBanHay, «IlycTbIH:Y,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTEHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3sHEeHuEe BO3AYIIHOM cpeapl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOJHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne nmoussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KimMmara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIH M JKMBOTHBIM wmup. OxpaHa
pPacTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHLUIIBI OXpaHbl MpUpoabl. KpacHble KHUTH.
Oco060 oxpansiembie npupoansie Teppuropun (OOIIT). borannueckue caabl M 300JI0TUYECKUE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmn. OOmme
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTMYECKUX KpU3ucOoB. OCOOEHHOCTH COBPEMEHHOTO KPH3UCa
U €T0 BEPOSTHBIE MOCIIE/ICTBUSI.

Pa3Butue MeTOOB MOHHTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmnvie uccnedosanusi nepexooa K pecypcocoepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcvl. Hayuonanvnvle ungopmayuonusie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuubr w  cxembl: «3arps3HeHHE aTMocdepbl», «3arps3HeHHe THIPOChephI»,
«3arpsisHeHne  TOouBBl», «llapHMKOBBIA 3 dexT», «Ocobo oxpaHseMble MPHUPOTHBIC
TeppuTOopun», «Moaenu yrnpasisieMoro MUpay.

Ob6opynoBanue: Qororpaguu OXpaHseMbIX pacTeHUH U SKUBOTHBIX KpacHoil kHuru
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IpOorpaMM CpeaHero o01ero o0pa3oBaHus: JMYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS IPOrpaMMbl 110 OMOJIOIMU BBIIEICHbBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
Hanuyue momueayuyu K OOYyUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumiue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUaIOIIMXCSl PYKOBOJCTBOBAThCS B
CBOCM  JEATEIBHOCTH  L€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouonornyeckoro  oOpa3OBaHUs, Haluyue NPABOCO3HAHUA  DKOJOTMUYECKOH  KYIBTYpHI,
cnocobnocmu cmagumy LEIHU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCS B €AMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTU B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, NAaTPUOTH3MA U
YBa)XXEHUsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAClI€OUI0 M TPaTULMIM
MHOT'OHALIMOHAJIBLHOTO Hapoaa Poccuiickon denepannu, IpUpoIe U OKPYKarOLLIEH Cpeae.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buoaorus» MoMKHBI OTpaXkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
NO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMil, IO3UTUBHBIX BHYTPEHHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATM3allii OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOMN A€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHUS

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLIMK  OOydalomlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBak€HHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIBHOCTH MPHU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE  YUYUTBIBAaTh B  CBOMX JICHCTBUSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA IO/ ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
IIOJIOKEHUEM;



TFOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COIECPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXk1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Inepen PoauHOM, ropaoctu 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM I[PUPOJBL,
JoCTHXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
O1oJ0ruM, TOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTD K CIYXEeHHUIO U 3aimuTe OredyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O Hapo1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 IOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IMPUHUMATh OCO3HAHHBIE PELEHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHI0O CEMBUM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUM C TPAJULHUSIMH HApOIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO UM TE€XHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO31EUCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@XEHHIO B pPa3HBIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE MPOSIBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTAbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHHWE IEHHOCTU TPaBUJ HMHAUBHUIYAIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM W HENPUSATHS BPEAHBIX NPUBBIYECK (YMOTPEOICHUS aIKOTroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacCTepCTBa, TPYA0JI00ue;



TOTOBHOCTB K aKTMBHOU ACATEIbHOCTH TEXHOJIOIMYECKON M COLIMAJIBHON HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JESTEIIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodecCHOHATBHONU NEeSITEIbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPa30BaHHUIO Ha MPOTSHKEHUU Beel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYpbl: MPHUOOPETEHUE ONBITAa IJIAHUPOBAHUS
MIOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH /JIs1 OKPY>KaIOIEel Cpe/ibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX TPO0JIeM U MyTEeH UX pelleHus;

CHOCOOHOCTh MCII0JIb30BaTh NMPHOOpETaeMble IPU U3yYEHUHM OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIICHUH MpoOJieM, CBS3aHHBIX C palMOHAJIbHBIM IMPHPOJONOJIB30BaHUEM (cOOII0AEHNE
IIPaBWJI IIOBEJEHUS B INIPUPOAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUI, NPUHOCSIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIUYUe Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMMH B
MIO3HABATEJILHON, KOMMYHUKATHUBHOM M COLMAJIBHOM IpPAaKTHUKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HAayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHallore KYyJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTAa B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SA3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI Kak CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHWe cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHMA €€ posiu B (OPMHPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/1aHUU LEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpe KaK O €IUHCTBE NPUPOABI, YelIOBEeKa M 0OmliecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOOIEeM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIUILUHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallHOHATbHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJOTMYECKHX 3HAHHWH B LIEJSX MOBBIMICHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAJIHHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu ONOIOTHH;

IIOHMMAHHE CYIIHOCTH METONOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBCHHBIX HAyKax,
CIOCOOHOCTH UCMOJb30BaTh IOJydaeMble 3HAHMWS JJIs aHalIW3a M OOBACHEHMs SBJICHUHN



OKpY’KAaIOIIEro MHUpa M HNPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOHIMXCA OAaHHBIX C LCJIbIO IMOJYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUYAIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMH 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMM.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHs ydyeOHOro mpeamera «bHOJIOrus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCHUIUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
ABJICHUE, IPOLECC, CHUCTEMAa, HAay4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIEOBAaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYIHE); YHHUBEpCAIbHbIE
yueOHbIe JeiCTBUS (IO3HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dopmupoBaHre (YHKIHOHAIBLHOW I'PAaMOTHOCTH M COLMAJIbHONH KOMIIETEHIIMM OOYYarOIIMXCS;
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOCHHbBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIbHOM U
COLMAJIBHON MPAKTUKE.

B pesynprate u3ydeHus OHMOJIOTMM HA YPOBHE CpPEAHEr0 O0OIIero oOpa3oBaHUsS Y
obOyyaromierocs OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEpPCAJIbHBIE YUYEOHBIC JCHCTBUS,
KOMMYHHKATHBHBIE YHHUBEpCAJIbHbIE Yy4YeOHBIE [EHCTBUS, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUS IMPOTPAMMBbI CPEIHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPakaTh:

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBbIe JOrHYecKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIEeHHUs), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
TIOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH CBSI3M C APYTUMH MTOHATHSIMH);

ONpeNeNaTh LeNU ACATENbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX JOCTHXKEHHMS,
COOTHOCHTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABICHHBIMU 1IEIISIMHU;

UCIIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A OOBsCHEHHS (AKTOB W SIBICHHH KHUBOMH
PUPOIB;

CTPOMUTH JIOTUYECKHE PpACCYXKJIEHHUS (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJIOIHH),
BBISBIISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;



PUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHWHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUYUH PAa3HOTro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IUJIaH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
Y HEMaTEepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEINISAM,
OLICHUBATh PUCKU MOCJIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pPadOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIQ/IETh HaBBIKAMM y4€OHO-HCCIIEOBATENbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
paspelieHus npodeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/I0B
pelleHus MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIONIb30BaTh PA3JIMYHBIE BHUABI AESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHWS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX U COI[HANIbHBIX TPOEKTOB;

(dopMuUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJOTUEH, KIIFOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATENbHOW JAESITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUIOTE3y €€ peLIeHMs, HaxOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUHU PEIICHUS,

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHHWS 3aJaud pPe3yiabTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LEJICHAIIPABIEHHBIM MOMCK MEpeHOoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
pOoECCHOHANIBHYIO CPENY;

yMETh IEpPEeHOCUTh 3HaHWs B I[O3HABAaTEJIbHYI0O U  MPaKTUYECKyl0  o0sacTu
KU3HEJEATENBHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE HWJEH, NpEJIaraTh OPUTMHAIbHBIE TOJXOAbl W pELICHUs, CTaBHUTh
npoOJIeMbl U 33]a4uu, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKCcTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO PA3TUYHBIX BHJIOB U (GopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbI NPH IOHCKE U O0TOOpe
Ounonoruveckoi nHGOpMaIUu, HEOOXOIUMOM JIJIS BHIITOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OHWOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TuarpaMMsbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3NYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyinbl, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISITHOCTH;

BJIQ/ICTh HABbIKAMHU pAClO3HABaHUS U 3alIUThl  HHpOpMAIMH, HHOOPMALMOHHOU
0e30MacHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIUK BO BceX cepax KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUACTHUKOB AMATIOTA WIIN JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMH OOIIEHHS W B3aMMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JPYTUX JIOACH, TMPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyTHpOBaTH CBOM BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHAHOW M MHIUBUIYaJIbHON pabOThl IpU
peleHny OMONIOTNYeCKOi MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PeLLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/I0TO WIeHA KOJUIEKTHBA;

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JEUCTBUSI N0 €€ JTOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIa U KaXJIOTO yYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJUlaraTb HOBBIE MPOEKTHI, OILEHWBATh WJEH C TMO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TTO3UTHBHOE CTPATETHUECKOE TIOBEACHWE B PA3IMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OgJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BBIOMpPATh HAa OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX IO OTHOIIEHHUIO K >KUBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3a7ayll B OOpa30BATENbHON JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpATh paMKH Y4€OHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIOIB30BaTh MPUEMBI pedieKcun
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

3) npuHATHE ce0s1 U APYruX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro mnpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromUuXCs
O6uonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM HaydyHble 3HAHUS, YMEHUS MU
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATENIbHOCTH TIO0 TONYyYEHUIO HOBBIX 3HAHUM W HMX MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a
Tak)Ke B PEAbHBIX KU3HEHHBIX CUTyanusx. [IpeaMeTHbIe pe3yabTaThl MPECTaBICHBI M0 TrolaM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OUOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPa, B TO3HAHWW 3aKOHOB TPHPOIBI M
pelieHnr TpobiieM palMoOHAIBHOTO TPUPOIOTOIB30BaHUS, O BKJIAJE POCCUMCKHX U 3apYOEKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUU;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
OuoNornyeckre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKa, OPraHW3M, METaboJIM3M, TOMEocCTas,
CaMOpEryJISIKs, CaMOBOCIIPOU3BE/ICHHE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax



MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
IIEPBOI0 MMOKOJIEHMS, PAaCIIEIJIEHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HacineaoBanus . Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHuuBoctu H. WM. Basuiosa), npuHUuIbI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJAaMU HAYYHOTO IO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTUYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (ONMMCAHUE, U3MEPEHHE, HAOII01eHUE, SKCIIEPUMEHT);

YMEHUE BBLACIATh CYLIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKapHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM 4HucCie OakTepuil, rpubOB, pacTeHHH,
KMBOTHBIX U UE€JIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHUM, JKUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX TPOILIECCOB: OOMEHa BenlecTB (MeTab0JIM3M), IPEBPAILICHHS SHEPTUH,
OposxeHHsI, aBTOTPO(PHOTr0 M TeTepoTpO(HOr0 TUIIOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
UH/IMBUYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3auMOJCHCTBHS T'€HOB, TeTepo3uca,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMWJAMU KJIETKM U UX (DYHKIUSIMH,
CTPOEHUEM KJIETOK Pa3HbIX TKAHEH U UX (QYHKLUHUSAMH, MKy OpraHaMy U CUCTEMaMH OpPraHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJIOBEKa M UX QYHKIUSAMH, MEXIy CHUCTEMaMH OpPraHOB M UX
GyHKIUSAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTallaMM KJIETOYHOIO LMKJIA U KU3HEHHBIX
IUKJIOB OPraHuM3MOB, J3TallaMd AMOpPUOHAIBHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
¢deHoTUIoM U (pakTOpamu cpeabl OOUTaHMUS;

YMEHME BBISIBJIATH OTIMYUTEIbHBIE NPU3HAKU >KUBBIX CHUCTEM, B TOM YHUCIIE PACTCHMI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE APTyMEHThI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJISl JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUUYECKUX IPYIIIL;

yMEHHUE pelaTh OWOJIOTHYECKHE 33a/1a4M, BBIABIATh MPUUMHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpPOLIECCAaMU U SBJIEHUSMH, JEJIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, IMPOBEPATH HMX DKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHAIM3UPOBATh MOJYUYESHHBIE PEe3Y/IbTaThl U JIENIaTh BHIBOJIBI,

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIEN0BaTeIbCKONW padoTe 1Mo OMOJIOTHH, 3KOJIOTHU U
MeIUIuHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEICTaBIISATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHHUECKUX KOH(PEPEHIUSX;

YMEHHME OLIEHWBAaTh J3THUYECKUE aCHEeKThl COBPEMEHHBIX HCCIeIOBaHUN B obnactu
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINPaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpopeccuoHaIbHON IEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIHCKOTO X0341UCTBA, MUIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TO3HABAaTENbHBIA HMHTEPEC, HAIMpPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH NpPOodecCH U TPOAODKEHHE OWOJIOTMYecCKOTO 00pa3oBaHUs B
OpraHu3alUsIX CPEAHEro NPOPECCHOHATIBHOIO U BBICLIETO 00pa30BaHUsl.



[IpeameTHBIE pE3yNbTaTBl OCBOEHUsS ydeOHOTO mnpenmera «buomorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHUU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupoje, oOLIECTBY, YENOBEKY, O BKJIAJe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OINpeAeieHUs U
NOHMMaHHUE CYITHOCTH OCHOBOIOJAralomuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 myTsaX U HalpaBICHUSX
sBosmonuu, B.M. Bepuanckoro — o 6uocdepe), 3akonsl (reneruueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
9KOJIOTHYECKON MUpaMuUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUS, HCIOJIb3YEeMbIMU B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,
HaOJroIeHNe, YKCIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKU aHTPOIOTCHHBIX W3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYNIECTBEHHBIC TNPU3HAKU: BHUJIOB, OMOTEOIICHO30B, JKOCHCTEM H
O6unoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOIo 0TOOpa,
JJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS IBHKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HalpaBJIEHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE YCTAaHABJIMBAaTh B3aUMOCBSA3M MEXAY IMPOLECCaMU HBOJIOLHUH, JBUKYILIUMHU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAMH Pa3JInYHbIX AKOCHUCTEM U MPHUCIIOCOOJIEHUSMH K HUM
OpTraHN3MOB;

YMEHUE BBISIBIISATh OTJIMYUATEIBHBIC IPH3HAKH )KUBBIX CUCTEM, ITPHCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX N3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA pOJICTBA OPraHU3MOB PpA3HBIX CHUCTEMaTHMYECKHX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, CIMHCTBA YEIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOIBI U
YeII0BEUYECTBA;

YMEHHUE pemaTh OWOJIOTUYECKHE 3aJadM, BBIIBISATH TPUYUHHO-CICICTBEHHBIC CBSI3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBJICHUSIMH, JIelaTh BBIBOIBI M
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHE PabOThI, COONIONATh MpaBWia IpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATU3UPOBATh NOJTYUYCHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI,



YMEHHE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKONH pabdoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, U MyOJIMYHO MPEICTAaBIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YIEHUYECKUX KOH(PEPEHIHIX;

YMEHHME OLICHUBAThb TUIOTE3bl U TEOPUU O IPOUCXOXKICHUM JKU3HM, 4YEJIOBEKa U
YeJIOBEYECKHX pPac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TTI0OATBHBIX
U3MEHEHUH B Guocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylIell mpodeccuoHanbHON AeITeIbHOCTH B
oOnmactu  OMOJIOTHMH, OKOJOTWUH, MPUPOJOINOIB30OBAHUS, MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIINIJICHHOCTH, YIIyOIsTh
MIO3HABATENIbHBI WHTEpPEC, HANpABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH
npodeccud M TPOJOIDKEHHE OHMOJOTHYECKOro 00pa3oBaHUS B OPraHU3AIUSAX CPEIHEro
MpOECCHOHAIBHOTO U BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHue pa3/iesioB U TeM KoauuecTBO 9acoB dueKkTpoHHbIE (LM (POBbLIE)
NMporpamMmblI o0pa3oBaTejibHbIE PecypChl

1 buosorus xak Hayka

2 JKuBbIe CHCTEMBI M X U3yYEHHUE

3 Buonorus kneTku

4 XuUMHYECKasi OpraHu3aIus KICTKA 10

3) Crpoenrie u GyHKINHU KICTKU 8

6 OOMeH BelecTB U MPEeBpallcHUe 9
SHEPIUH B KJICTKE

7 Hacnencreennas nuadopmanus u 9
peanuzanus e€ B KJIETKe

8 JKu3HeHHBIN MK KIETKH 6

9 Crpoenuie U GyHKIUU OPraHU3MOB 17

10 Pa3mHOXeHUE U pa3BUTHE OPTAHU3MOB 8

1 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 5
W3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10

13 3aKOHOMEPHOCTH U3MEHUYNBOCTH

14 I'eneTrka yemoBeka

15 Cenekiusi OpraHu3MOB

16 buotexHONIOTUS U CHHTETHYECKAs 4
OunoJtorus

17 PeszepBHOE Bpems 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




11 KJIACC

Ne n/m HaumeHoBaHue pa3/iesioB U TeM Kosaun4vecTBo 4acoB duekTpoHHbIe (LM (POBbLIE)
NPOrpamMMmblI o0pa3oBaTejbHbIe pecypchl

1 3apox/IeHUE U PA3BUTHE SBOIOIMOHHBIX 4
MPEJICTABICHUN B OMOJIOTUI

2 MukposBoroIus U e€ pe3ybTaThl 14
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6

4 [TpoucxoxaeHue u pa3BUTHE KU3HU HA 15
3emie

5 [TpoucxoxaeHue 4enoBeKa — 10
AHTPOIOTEHE3
DKOJIOTHSI — HayKa O

6 B3aMMOOTHOIICHHUSIX OPTaHU3MOB H 3
HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenon

7 Opranusmsl 1 cpeia 0OUTaHus

8 DKOJNOTHUs BUJOB U MOMYJISIIIHIA

9 DKoJorusi coo01EecTB. DKOJIOTHYECKUE 12
CHCTEMBI

10 Buocdepa — rimobanbHast skocucTema 6

11 YenoBek u OKpyKarolas cpena

12 PesepsHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. buonornyeckue cucTeMsl U MPOLECCHl; yriayodiaeHHoe oOyuenue, 10 kmacc/
Tepemon A.B., Ilerpocosa P.A. O6miecTBO ¢ orpaHuueHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UNHA»
* buonorus. buonorndyeckue cucTeMbl U IPOLIECCHI; YrayOeHHoe ooydyenue, 11 kmacc/
Tepemor A.B., ITerpocosa P.A. O6miecTBo ¢ orpaHu4YeHHON 0TBETCTBEHHOCTHIO «OIL]
MHEMO3UHA»






