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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo yueOHOMY mnpenmery «buonorus» (manee - OuOJIOTHSI) Ha YPOBHE
cpenHero odmiero oopasoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccmiickoit ®Denepammn», DPIOC COO, Konmnenmuu
npenojiaBaHus yueOHoro mnpenmera «bUONOTHS» M OCHOBHBIX TMOJOXEHUH (eaepanbHOM
paboyeii MporpaMMbl BOCTIUTAHUS.

VYuebubiii npeamer «buonorus» yrayonénHoro ypoBHs wu3ydenus (1011 xmaccer)
SBIISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEAMETHON 00macTu «EcTecTBEeHHO-HAyYHbIE MPEAMETHIY.
Cornacao monoxenusim OI'OC COO mnpodunbHble ydeOHbIE MpeIMETHl, H3y4daeMble Ha
yIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOom muddepeHnmanmi 00ydeHus: Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M NMPHU3BaHBl 00ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHMM,
CpPEHUM OOIIHMM, CPEIHUM MPOQPECCHOHAIBHBIM M BBICHIMM O0pa3oBaHWeM. B To ke Bpems
KOKIBIA U3 ATHX YY€OHBIX MPEAMETOB JOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpoQopHeHTaluen
0o0ydJamuXcs W CTUMYJTUPOBAHHMEM HHTEpeca K KOHKPETHOW OO0JacTH HAay4dHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOM, SKOJOTUEH, ICHXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JICTIOM.

[Iporpamma o yuebHomy npeamety «buonorus» ga€t npeacTaBieHue O LEIN U 3a7adax
u3yueHus yueOHoro npeamera «buonorus» Ha yriyOJIEHHOM ypoBHE, ONpeesieT 00s3aTeNbHOe
(MHBapuaHTHOE) TMPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpPHpPOBaHHE IO pa3jesaM M TeMaw,
pacmnpeneneHre mo KiiaccaM, peKOMEHyeT MOCIIeJOBAaTeIbHOCTh U3YUeHHs YIeOHOTO MaTepuaia
C yu€TOM MEXIIpEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcs. B mporpamMe mo OHOJOTHHM peaii30BaH MPHUHIIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs,
Omaromapss 4YeMy TMPOCMATPHBACTCS  HAMPABICHHOCTh HA  TOCIEAYIOIIEe  pa3BHUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAaHHBIX Ha (OpMHpOBaHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, IKOJIOTUIECKOTO MBINUICHHS, MPEICTAaBICHUNA O 3JI0pPOBOM 00pase KXU3HHU, Ha
BOCITUTAHHE OEPEKHOTO OTHOIIEHUS K OKpYXKalolmed NpupoAHOM cpeme. B mporpamme mo
OMONOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH y4eOHOro mpenMera «buoiorus» B peamu3anud
tpeboBanniit ®I'OC COO k MmIaHUPYEeMBIM JTUYHOCTHBIM, METANPEJAMETHBIM U TPEAMETHBIM
pe3ynbTataM oOydeHHs U B (OPMHUPOBAHMH OCHOBHBIX BHUAOB Yy4eOHO-IIO3HABATEIHHOMN
JEATETLHOCTH OOYYaIOIMUXCsA TI0 OCBOCHHUIO COJEpKaHUS OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHETo 00IIero 00pa3oBaHusl.

VYuebnsbiii npenmer «buosiorus» Ha ypoBHE CpeaHEro oOIero o0pa3oBaHUs 3aBeplIacT
Omonoruveckoe o0pa3oBaHKE B MIKOJE U OPUCHTHPOBAH HA PACHIMpPEHUE U YIIyOlIeHHe 3HAHUN
00ydJaromuxcsi O J>KUBOM TPHUPOAE, OCHOBAX MOJIEKYISIPHOWM W KJIETOYHOW OHOJIOTHH,
AMOpPHONIOTUN W OMOJIOTUU PA3BUTHS, TEHETUKHU, CEIICKIIMH, OMOTEXHOJOTHH, IBOIIOIUOHHOTO
YUEHUS U IKOJIOTUH.

Nzydenne yueOHoro npeameta «buonorus» Ha yriyOJIeHHOM YPOBHE OPUEHTHPOBAHO HA
MOJATOTOBKY OOYYAIOIMIUXCS K TMOCIEAYIONEMY IOJTYYEHUI0 OHOJOTHYECKOro oOpa3oBaHUS B
By3aX W OpPraHU3aLUAX CpelHEero NmpodeccnoHaabHOro odpasoBanus. OCHOBY €ro coaep aHus
COCTaBJISIET CUCTEMa OMOJOTUYECKUX 3HAHUHM, MOJIYYEHHBIX MpPU H3yYEHUH OOYHaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3JesioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 knaccax 3Tv 3HaHUS MOJYYAIOT pa3BUTHE. TakK, pacCIIUPEHBI M YIITYOICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, JKMBOTHBIX, rpuOax, OAaKTepusX, OpraHU3Me 4YelIOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJIHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIICHUS
MPUKJIATHOTO M TOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIB30BAaTh KaK OPUEHTHUPHI IS
MoCJIeyIoNero Beibopa mpodeccun. Bo3dmMokHa Takyke MHTErpanus OMOJIOTHUECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, MOTYICHHBIMU 00YJAIOIIUMUCS TIPU U3YUCHUU (PU3UKH, XUMHUH,
reorpaduy U MaTeMaTHUKH.



Crpykrypa mporpamMmbl Mo ydeOHOMY mpenMery «buosorus» oTpaxaer CHCTEMHO-
YPOBHEBBIII M 3IBOJIOLMUOHHBIA MOJXOAbI K M3ydeHHIO Ouosioruu. COrjacHO MM, M3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KUBBIX CHUCTEM Pa3HOI0 YPOBHS OpraHU3alllu,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHEHHUs OMOJIOTMYECKOTO pPa3HOooOpa3us
miaHeTel. Tak, B 10 Kiacce HW3ydarOTCS OCHOBBI MOJEKYJISPHOM M KJIETOYHOM OHOJIOTHH,
IMOPHUOSIOTUN U OUOJIOTUH PAa3BUTHS, TEHETUKU M CEICKIIUU, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS OOydYalomMXCsl MO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU U
ydeHue o ouocdepe.

VYuebublii npeamer «buosorus» mpu3BaH O00ECIEUYUTH OCBOCHHE OOYUYAIOIIMMUCS
OMOJIOTHYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLMIIOB M TPaBUJI, JEKAINIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHUH, TPUKIATHBIX aCIEKTax
Ouonoruueckux 3HaHWM. J{7s pa3BuUTHSA U MOJJepXKaHUs WHTepeca o0ydaroumxcs K OMoJIoTuu
HapSIIy CO 3HAYUTENIBHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJEPKaHUU MPOTPaMMBbI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HCTOpUEN CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOU
obOnacTu OMONOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B PEIICHUE BaKHEHIIHX
OMOJIOTUYECKHUX U DKOJIOTUYECKUX MPOOIIEM.

Lenp u3ydyenus: yueOHoro npeamera «buonorus» Ha yriyOJaEHHOM ypOBHE — OBJIAJICHHE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aliy >KUBBIX CHCTEM
pPa3HOTO paHTa U NMPUOOPETeHNE YMEHUH HMCIOIBb30BaTh ATH 3HAHUS B (OPMUPOBAHUU HHTEpECA
K omnpenenéHHoi o0sacTu mpoeCcCHOHAIBHON AESITEIIbHOCTH, CBA3aHHOW ¢ OWOJIOTHEH, WA K
BBIOOPY yueOHOTO 3aBe/IeHHs ISl TPOAOIKEHHUS OMOIOTMYECKOro 00pa3oBaHHMs.

JlocTmxxeHue 1enu u3ydeHus: yaeOHoro npeamera «buosiorus» Ha yriayO0ia€HHOM ypOBHE
o0ecreynBaeTcsl pelIeHuEM CIeIyIOInX 3a/1a4:

OCBOCHHE OOYYaIOIMMHCS CHCTEMbl OWMOJOTMYECKUX 3HAaHWUWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIHSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSX OMOJIOTHUECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCSA OTKPBITHSAX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  OO0ydJarommxcs C  METOJaMU  [O3HAHUA  JKMBOW  MPUPOJIBIL:
UCCJIEIOBATEILCKUMH METOaMH OMOJIOTHYECKUX HAayK (MOJEKYISIPHOUM M KIETOYHOW OHOIOTHH,
SMOPHOJIOTUH U OUOJOTHM PA3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OuoNIoTUM,  TMAJCOHTOJOIMH, OKOJOTMM); METOAAMHU  CaMOCTOSTEIIBHOTO  IPOBEICHHS
OMOJIOTMYECKMX WCCIICIOBaHU B JjabopaTopud W B Tpupoje (HaOmroJeHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOACITUPOBAHNE);

OBJIaJIeHHE OOYYaIOLMMUCS YMEHHSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOJIH30BATHCS OMOJIOTMYECKONH TEPMUHOJIOTHEN H
CUMBOJIUKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OHOJOTHMM M  COIHAJIbHO-
HYKOHOMHUYECKUMH U SKOJIOTUYECKHMHU IpoOJIeMaMH YEIOBEYECTBA; OICHMBATH ITOCJIEACTBUS
CBOCH JCATENHHOCTH 10 OTHOIICHHWIO K OKPYKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYKAIOIIUX JIOACH; O0OOCHOBBIBAaTH M  COONIOJATH MEpPHI
npouIaKTUKH WHOEKITMOHHBIX 3a00JIeBaHMA, TIPaBHJIa TIOBEACHHUS B MIPUPOJE U OOECIIeUEHUs
0€301aCHOCTH COOCTBEHHOM KM3HEACATEIIFHOCTH B YPE3BBIYAWHBIX CUTYAIUSX MPUPOIHOTO U
TEXHOTC€HHOTO XapakTepa; XapakTepHu30BaTb COBPEMEHHBIE Hay4dHble OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BuUTHE Y 00YJarOIIMXCSl UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPHITUSIMU U COBPEMEHHBIMH HCCIEAOBAHUSIMH B OHOJIOTHH,
pemaeMbpIMi €10 Tpo0JieMaMu, METOAOJOTHe OMOJOTHYECKOro HCCIIEOBAHUS, MPOBEIACHUS



SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJIOTUYECKUX 3a7ad, MOJEITUPOBaHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE y 00y4aloUIMXcs EHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE B LIEJIOM U K
OTHCNbHBIM €€ OO0BEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE SKOJIOTUYECKOH, T'€HETHUECKOU
rPaMOTHOCTH, OOIIeH KyJbTYphl MOBEACHHS B MPUPOJIE; MHTETpaAIlMM €CTECTBEHHO-HAYUHBIX
3HAHUI;

npuodpereHue o0y4aromumMucs KOMIIETEHTHOCTH B panoHaIbHOM
IPUPOONOIB30BAHUN (COOIIIOICHHE TIPABHIII TOBEJICHHUS B IPUPOJIE, OXPaHbl BUIOB, IKOCUCTEM,
Oomocdeppl), COXpaHEHWH COOCTBEHHOTO 3JI0POBbS M 3JI0POBbS  OKPYKAIOIIMX JIIOJCH
(cobmoienust Mep npodunaKkTUKu 3a00JIeBaHU, obecrieueHue 0e30MacHOCTH
KU3ZHEJEATEIIbHOCTH B UYPE3BbIUaHBIX CUTYallUsSX MPUPOIHOTO M TEXHOTEHHOI'O XapaKTepa) Ha
OCHOBE UCTIOJIb30BaHUsI OMOJIOTUYECKIX 3HAHWN U YMEHUI B TIOBCETHEBHOM KU3HU;

CO3/IaHH€ YCJIOBMM [UII OCO3HAHHOTO BBIOOpa OOYYAIONIMMHCS WHIUBUIAYaTbHOU
00pa30oBaTeNbHON  TPAaEKTOPUH, CHOCOOCTBYIOLIEH MOCIenylomeMy npodecCHOHATLHOMY
CaMOOINPEICNICHUI0, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HHTEpECAaMH U MOTPEOHOCTIMU
peruoHa.

OO6miee 4uCcI0 YacoB, OTBEACHHBIX HA HM3YYCHHE OWOJIOTMH Ha YIIIYOJICHHOM YPOBHE
cpenHero obmero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 kmacce — 102 gaca (3 waca B HeIeno).

Otbop opraHu3anMoHHBIX (OpPM, METOJOB U CPEACTB OO0y4deHHs Ouoyoruu
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJEp>KaHUS M HANpPaBJIEHHOCTH Ha MPOAODKEHHE
OMoIOrnYeckoro 00pa3oBaHUs B OPraHM3ALMAX CPEIHEr0 MPOPECCHOHATBLHOIO M BBICHIETO
oOpa3zoBaHwusl.

OO0s3aTenbHBIM YCIOBHEM NPU O0YYEHUU OMOJIOTMU Ha YriyOJIEHHOM YPOBHE SIBISETCS
MpOBEACHUE J1a0OpaTOPHBIX U TMpakTHUecKux pabor. Takke yuyacThe oOydalmmxcs B
BBIIIOJIHEHUH  TMPOEKTHBIX M y4EOHO-HUCCIIEJOBATEIbCKUX  paboT, TEMaTHKa KOTOPBIX
OTpeseNiIeTCsl yYUTEeIeM Ha OCHOBE HMEIOIIMXCS MaTepualbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MIPUPOIAHBIX YCIOBUH.



PA3JEJI 1. COAEP)KAHUE OBYYEHUA

10 KVIACC

CopepxaHve IpOrpaMMbl, BBIJEJIEHHOE KYpCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecranuu (I'A).

Tema 1. Brnosnorus kak Hayka

CoBpemeHHast Ouosiorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHSI OHOJIOTHH.
buonorndeckne Hayku W wW3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTANbHBIE, MPUKIAJHBIE U
MOMCKOBBIE HAYYHbBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHBIE ¢ Ouonoruei. 3HaueHHWEe OWOJOTHM B MPAKTHUYECKOU
NESATEIIBHOCTH YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO34HMCTBE, NPOMBILUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii,
I'. Menpens, B. . Bepunanckuii, U. II. IlaBno, U. . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TaGnuue! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMHU HayKaMny, «CuctemMa OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3y4YeHUE

JXKuBble cucteMbl Kak mpeaMeT u3ydeHus Ouosnoruu. CBONCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIOXHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPTraHM3allUs, CaMOBOCIPOU3BEIECHUE, Pa3apakKMMOCTh,
MU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHUu3MEHHBIN, MOIYJISIUMOHHO-BUA0BOM, 3KOCUCTEMHBIN (OMOreOIeHOTHYCCKHI),
ouocepnsiit. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH KHUBOTO.
Kuznp kak hopma cymecTBoBaHUS MaTepuu. Hayku, n3ydaromniue KUBbIe CHCTEMbI Ha Pa3HBIX
YPOBHSIX OPTaHU3aLUN.

N3ydenne xuBBIX cucTeM. Metoabl Ouonornueckoil Hayku. HabmroneHue, uzMepeHue,
JKCHEPUMEHT, CHCTeMaTH3auus, MeTaaHanu3. [loHsATMe O 3aBUCHMOM UM HE3aBUCUMOM
nepemenHoi. IDmanupoBanue skcnepumenta. IlocraHoBka u mposepka rumores3. Hynesas
runore3a. [lonsatue BoIOOPKU U €€ JocTOBepHOCTh. Pa3Opoc B 6Guonornueckux naHHbiX. OLeHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpHuMHBI HCKa)KEHUS pE3yNbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmumslt 1 cxembl: «OCHOBHBIE NpPU3HAKU KU3HWY», «bHONOrHYeckre CHCTEMBI»,
«CBoiicTBa )KMBOW Marepum», «YpOBHU OpraHu3alliy KUBON Npupoab», «CTpoeHue KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOr0  OpraHu3May,
«buoreonenos», «buochepar, «MeToabl U3yUEHHUS KUBOH PUPOIBD».

O6opynoBanue: JnabopaTopHOe O00OpyIOBaHHWE JJISI TIPOBEICHHS  HAOIIOJCHUH,
U3MEPEHUM, DKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb3oBaHUE PaA3IMYHBIX METOJOB IMPU M3YYEHHUU KUBBIX
CUCTEM.

Tema 3. buosorust KieTrku

Krnetka — cTpykTypHO-QYHKIIMOHAIBHAS €IWHUIA KUBOTO. VICTOpUS OTKPBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

Mertoapl MOJIGKYJISIPHOH M KIETOYHOW OHOJIOTMHM: MHKPOCKOMHS, Xpomarorpadmus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHnmanbHoe  1EHTpUDYTrUpOBaHHE,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue DUKCUpOBAHHBIX KIemoK. DACKTPOHHAS MUKPOCKOIIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npustcuznennoe) usyyeHue Kiemox.

JdemoHcTpauuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOI», «IDJIEKTPOHHBIH MUKpPOCKOM», «McTopwus
Pa3BUTHSI METOJI0B MUKPOCKOIIUI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpENapaTbl pacTUTENbHbIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «/3yueHue METOJOB KIETOYHOM Owojoruu (xpomarorpadus,
anekTpodopes, tudpdepenimansHoe eHTpudyruposanue, [1LP)».

Tema 4. XumMn4eckasi Opranu3anms KJIeTKu

XHUMHUYECKUHN COCTaB KIETKU. MaKpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ pois
KaK pacTBOPHUTENsS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHMHM KIETKH, TEIIOPETyIsLHUU.
MuHnepalibHbI€ BEIIECTBa KJIETKU, UX Onojornyeckas poib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KieTku. buonornyeckue noauMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi MousieKynbl. IlepBuunas cTpykrypa Oenka, MenTHAHAS
CBs3b. BTOpmyHas, TpeTWdHas, YeTBepTUYHAas CTPYKTYpbl. JleHaTypanus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckne pyHkuuu 6eikoB. [lpuonul.

VYrineBonbl. MoHOCaxapu/ibl, UCaxapyIbl, OJUTrOCaxapuibl W TMojucaxapuasl. OOt
IUIaH CTPOEHUS M (PUBMKO-XUMHUECKHE CBOMCTBAa yIieBOoAOB. buonornyeckue QyHKIMH
YTJIEBOJIOB.

Jlunuael.  TmapodunsHO-TUApodoOHBIe  cBoicTBa.  Kilaccudukamms — nummuos.
Tpurnunepuasl, Gochoaunuabl, BOCKH, crepouibl. bruomornueckue Gpynkiuu sumunos. Oo0mue
CBOMCTBA OHMONOTMYECKMX MEMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK n PHK. Crpoenue HykienHOBBIX KHCIOT. HykineoTuasl.
[Tpunnun komrementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — aBoitHas criupaiib.
Mecronaxoxaenue u 6uonorndeckue pynkunu JJHK. Buasr PHK. @ynkuun PHK B knetke.

Crpoenne mosnekynbl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buosornyeckne
¢ynkuuu  AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (GYHKIMH B KiIeTke. /[pyeue
HYyKaeo3uompughocgamuol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi O6uojiorusi: OMOXUMHUYECKHE M OMOo(HU3NYecKre HMCCIEeIOBAaHUS COCTaBa M
NPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoinekyn. Mooeruposanue cmpykmypvl u  QyuKyui
buomonexyn u ux Komniexcos. Komnvromepmwiii Ouzaun u op2aHudeckuil cunmes OUOMONEKYl U
UX HenpupoOHbIX AHAL0208.

JdemoHcTpauuu

[optpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Carurep,
C. IIpy3unep.

HMuarpammsbl: «PacnpeneneHue XUMHUYECKMX JJIEMEHTOB B HEKHUBOW IIPUPOLACH,
«Pacnipeenenue XUMUYECKUX FIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuer u cxemsl: «llepuonnyeckas TabnMIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTraBe OpraHu3moBy», «CTpoeHHE MOJIEKYJbl Oeskay,
«CTpyKTYypbl OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYN YIiaeBoAoB», «CTpOEHHE MOJIEKYII
TUnuaoBy, «HykiienHOBBIE KUCIOTHY, «CTpoeHne MoJeKyabl ATD.

ObopynoBaHue: XUMUYeCKas ocy1a 1 000py10BaHUE.

JlabopaTopHas padora «O0HapyxeHHE OCTKOB C TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padorta «/ccienoBaHue HyKIEMHOBBIX KUCJIOT, BBIACIEHHBIX U3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH



Tunsl kIeTOK: dyKapuoTHYecKas U Mmpokapuoruueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIE
00pa3oBaHUs KIETKH.

CtpoeHue mpokapuoOTHYECKOW KiIeTku. Kierounas cTeHka OakTepuid W apxei.
OCOOEHHOCTH CTPOCHHUS TeTepoTpOoPHOI M aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3aX.

CrpoeHre u QyHKIIMOHUPOBAHUE dyKApUOTUIECKON KieTku. [lma3zmMarndyeckass MeMOpaHa
(mmazmanemma). CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbI (nuddy3us, obneryénnas auddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponuriaemocts MemOpanbl. PaGota
HATPHII-KaJMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, (aroruro3. Dx30nuTo3. Kierounas creHka.
CtpykTypa v QyHKITUU KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Huronnaszma. I{uto3onb. Llutockener. JlBuxenue unurorasmbl. OpraHouabl KIETKU.
OnxHomMeMOpaHHBIC OPraHOWABI KJIETKU: sHAomIazMatrdeckas cetb (DIIC), anmapar 'onbmkw,
JU30COMBI, UX CTpOCHHE U (YHKUIUHU. B3aMMOCBS3b OJHOMEMOpPAHHBIX OPIaHOMIOB KIIETKH.
Ctpoenue rpaHyJIsIpHOTO peTuKynyma. Mexanusm Hanpasienus oenxoe ¢ JIIIC. CunHTe3
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOuHBIX  MeMmOpaH. ['maakuii  (arpaHymispHBIN)
SHJOTUIa3MaTHYeCKuid peTuKyinyM. CekperopHas ¢yHKUMs ammapara ['oiabmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposxa benxog 6 annapame I o1v0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyomnu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHAPUH, IIAcTUAbL. [Ipoucxoscoenue
mumoxonoputi u naacmuod. Cumdbuoeenez (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHApWA W T1acTuiA. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TUIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILIACTBI  BBICIIUX
pacTeHun.

Hemem6pannbie opranoussl kietku CTpoeHne U GyHKIIMM HEMEMOpPaHHBIX OpraHOUIOB
kiaeTku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MHUKpOOHUIAMEHTBL. AKmuHosbie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMblULeYHbIX KIemoK.
MuxkpotpyOouku. Kinerounsiii nentp. CrpoeHHe U ABIKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

SAnpo. Obonouka sapa, XpoMaTHH, KapHoIlia3Ma, SJPBIIIKU, UX CTPOCHUE U (YHKIUU.
Snepublii GenkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACHONIOXKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomaTtuHa — TUCTOHBIL. J{uHamuka s0epHou
06010uKU 8 MUmMo3e. HoepHulii mpancnopm.

Knerounsie BritoueHus. CpaBHUTENbHas  XapaKTEPUCTHKA  KJIETOK  DYKAapUOT
(pacTHTENnBHOM, )KUBOTHOM, TPHOHOI).

JdemoHcTpauuu

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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHYECKOW KIeTKH», «CTpoeHue >KUBOTHOM
KJIEeTKN», «CTpOCHHE PACTUTEIBHON KIETKU», «CTpO€HUEe MUTOXOHIAPHUMN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKU.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKPOIIPENapaThl PACTHUTEIBHBIX, YXUBOTHBIX
KJIETOK, MUKpOIpenaparsl 0akTepuanbHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHHs KIETOK Pa3InyHbIX OPraHU3MOB.

IIpakTHyeckasi padora «3yueHue cBOMCTB KIETOYHOU MEMOpaHBI.

JlabopaTopHas pabora «/ccienoBanue Maa3Moiau3a U JIEMIa3MOJIu3a B paCTUTEIbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHue ABIKECHUS IUTOIIA3MBI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMPeBpallleHUE IJHEPTUN B KJIeTKe

AccUMUISIIAS ¥ TUCCUMUIISIIIASL — JABE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBI ©  reTepoTpodHBIM. YUacTHe KHCIOpOoJa B  OOMEHHBIX  MpoIleccax.



DHepreTuiyeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX Mporeccax.
@DepMEeHTAaTHUBHBIN XapakTep peakiuid KIeTOYHOro Mmetabonm3ma. depMeHThl, UX CTpoeHHe,
cBoiictTBa W MexaHusM naeictBus. Kodepmentsl. Otnmuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBAaTOpel U OCIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUN OT Pa3IMYHBIX (DAKTOPOB.

IlepBUUHBII CMHTE3 OPraHMYECKHUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonroz2o yeumpa. Ponb xynopomnactoB B mporecce (portocunTe3a. CBeTOBass U TEMHOBast
daspl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpoagyKTUBHOCTh (DOTOCHHTE3A.
Brusinue pa3nuyHbIx GaKkTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaYeHHE (DOTOCUHTE3A.

XeMmocuHte3. Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPUIMPYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOJHbIE OaKTepru. 3HaUCHHE XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Bunbl 6poskerus. [IpoaykTsl OpoXKeHUs U WX HCTOJIb30BaHUE
YeOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH M BO30YIUTEIH
0ose3Hel.

AspoOHBIE OpraHM3MBL. JTambl dHEpreTudeckoro obmeHa. [loAroTOBUTENBHBINA ITAIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIFOKO3bI.

buonornueckoe okuciaeHue, WK KIETOYHOE JAbIXaHUe. Poib MUTOXOHApPHI B IIpoLECCax
Oouonoruueckoro okucieHus. lluknnueckue peakuuu. OkucauTenbHoe (OCPOPUIHPOBAHUE.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomounou ATD-
cunmaszwvl. IlpemmymectBa a’poOHOro TMyTH OOMEHa BEIIECTB Iepe] aHa’POOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOT0 OOMEHa.

JdemoHcTpauuu

[Moptpetsr: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl U cxeMbl: «DoTOCUHTE3Y, «DHEpreTHuecKkuii oOMen», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 00OPYZAOBaHUE I MPUTOTOBICHHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopunass pabora «/3yuyeHHe KaTalUTUYECKOH aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTajaa3bl)y.

JlabopaTopHasi paGora «M3yueHne (QEpMEHTATUBHOTO pACHICIUICHUS TEpOKCHIA
BOZIOPO/IA B PACTUTEIIBHBIX U JKUBOTHBIX KJIETKAX».

JlabopaTopHasi pa6ora «CpaBHeHHUE TPOIIeCCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JladopaTopHas padora «CpaBHEHHE TTPOIIECCOB OPOKECHUSI M IBIXAHHS.

Tema 7. HacnencreenHas uHgopmManus U peajau3anus eé B KiIeTKe

Peakuun maTpuuHoro cunTesa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peammsanus HacneacTBeHHOW uH(popManuu. ['eHEeTHYeCKHil KOoJX, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuate3 PHK. [IpuHIMnbel TpaHCKpUNIUMK: KOMILIEMEHTAPHOCTb,
AQHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sransl. Yuactue TpancnopTHeix PHK B GnocunTtese Oenka. YcinoBus
ouocunTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OMocuHTE3e OeKa.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzanus reHoma y IpoKapuoT U
9yKapuoT. Perymsius akTMBHOCTH TE€HOB y mpokapuoT. ['mmore3a omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsi 2enog. Perymsius oOMeHHBIX MpolieccoB B kKieTke. KieTounslii romeocras.

Bupychl — HekiieTouHble (hOPMBI KU3HHU U 00MUTaTHBIE Tapa3uThl. CTPOSHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszneuwwiti yuxn JHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycusie 3a0oneBaHusi uenoBeka, JKWBOTHBIX, pacrenuit. CIIUJ], COVID-19,
COIMANILHBIC U MEUIIMHCKHE MTPOOIEMBI.

buoungpopmamuka: ummecpayus u amanuz  Ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX  Ouono2udeckux oOaunvix. Hanomexnonoeuu 6 Ouonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu 6enxos. Cnocodvl 00cmasku 1eKapcma.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmumer uw  cxembl: «buocuHTe3 Oenka», «['eHeTmyeckuit Kom», «Bupych,
«bakrepuodarny.

IIpakTnueckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. ’Ku3HeHHbIN HUKJI KJIETKH

Krnerounsnii mukn, ero mepuonbl u peryismus. MHTepdasza um mMuto3. OcobeHHOCTH
mpoiieccoB, npoTtekaronux B uHTepdasze. [logroroBka kietku k AeneHuto. [IpecuHTeTHYSCKUT
(MTOCTMUTOTUYECKUI), CHUHTETUYECKMH W MOCTCHHTETHUECKUH (IMIPEMUTOTUYECKUN) MEPUOJIBI
uHTep(asbl.

Matpuunsiii  cunres JHK — pemumkamms. Ilpunnuner  permmkanmm — JIHK:
KOMILJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIAPAUIEIBHOCTh. MexaHu3M
perumkaimuu - JIHK.  Xpomocomsl.  Ctpoenne xpomocoMm. Tenomepsl U TenoMmepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTHUI. JIMIMIOMAHBIA M TaluIOUIHBIA HAOOPBI XPOMOCOM.
I'omonornuneie xpomocomsl. [10710BbIE XPOMOCOMBI.

Jlenenne knetkn — muTo3. Ctagum MUTO3a U MPOUCXOAAIIME B HUX NMPOLECCHL. THIIBI
muto3a. Kapuokunes u nutoknnes. buonoruueckoe 3HayeHUE MUTO3a.

Perynsmuss mMutoTHUeckoro Iukia KieTkd. lIporpammupyemasi kierouHas Tubenp —
arnomnTo3.

Knerounoe a1po, XxpoMocombl, pyHKIIMOHATbHASI TEHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemka» — buoungopmamuvecxkue
Mooenu YYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuupbl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Penmmukamus JTHK».

O6opymoBaHHe: CBETOBOM MHKPOCKOII, MUKpompenaparbl: «MHUTO3 B KIETKaX KOpEeIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIPENapaTaxy.

JlabopaTopHas padora «HaGmroneHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CTtpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKIETOYHBIE, KOJOHHAJIBHEBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIbHOCTH OJTHOKIETOYHBIX OpraHn3MoB. baktepun,
apxeu, OJTHOKJICTOYHbIE TPUOBI, OJJHOKJIETOUYHBIE BOJIOPOCIH, IPYyrue MpOTUCTHL. KomoHuaapHbIe
OpTaHU3MBI.

B3anmocBA3b yacTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHu, Opranbl U CUCTEMBI OPTaHOB.
OpranusM Kak enuHoe menoe. ['omeocTas.

Txanu pacrenmii. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHa,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHMs, (PYHKUHUHA U pPacCHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX UM 4YelOBEeKa. TUIBI JKMBOTHBIX TKaHEH: SIUTEIUaNIbHas,
COCIMHUTEINIbHAS, MbIllIeuHas, HepBHasA. OCOOCHHOCTU CTPOCHUsS, (PYHKIHA U PaCHOJIOKEHUS
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE W TE€HEpAaTUBHBbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI
OpPraHOB )KUBOTHBIX U 4esioBeKa. DyHKIIMM OpraHOB M CHCTEM OPIaHOB.



Onopa Tena opranu3zmoB. Kapkac pacrtenuil. CkeleTsl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX. Hapy>kHbIll U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbI COSUHEHUS
KOCTEH.

JIBm>keHHe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOUITHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPONU3MBl M HACTHUHU.
JIBuKeHEe MHOTOKJICTOYHBIX JKMBOTHBIX M U€JIOBeKa: MbllieuHas cuctema. Pedekc. CkenerHeie
MBIIIIBI U UX padoTa.

[Tutranne opranu3mMoB. llornoiieHne BoJbl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusmu. [Iutanue >XUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPHUKJIETOYHOE IHUIIEBAPEHUE.
[Iuranue MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUILEBAPUTENBLHOrO TpakTa. [luieBapuTenbHbIe
kenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranm3moB. Jlpixanue pacteHuil. Jlpixanwe XuBOTHBIX. [luddy3us razos
4yepe3 MOBEpXHOCTh KieTku. KokHoe npixanwe. JlpixatenbHass NOBEpXHOCTh. JKabGepHoe u
N€royHoe JpIxaHue. J[pIXxaHue NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE
YCIIOKHEHUE CTPOECHUsS JIETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHash CHCTEMA 4eJIOBEKa.
MexaHu3M BEHTWISIUU JAETKUX Y NTUI U MJIEKONUTAOUX. Perymsus npixanus. /IpxarenbHbie
00BEMBL.

Tpancnopr BelecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUU. TpaHcmopt
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHas cucrema u €€ opradbl. KpoBeHocHass cucrema
MIO3BOHOYHBIX JHMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIIeHNUs.  OBOJIIOLMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Brinenenne y opranu3moB. Bbinenenwe y pacTteHuil. BbineneHue y KMBOTHBIX.
Cokpatutensubie  Bakyonu. Opranbl BbiaeneHus. DuibTpaius, cekpenuss u  obpaTHOe
BCAaChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoOB BbiJeNeHUA. CBA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICTUTENBHON cucTeMaMu. BplienieHne y NmO3BOHOYHBIX KUBOTHBIX W uesioBeka. lloukw.
Crpoenue u pyHkuuonupoBanue HeppoHa. OOpa3oBaHHE MOUYHN Y YEIOBEKA.

3ammra y OpraHu3MoB. 3allluTa y OJHOKIETOYHBIX opraHu3mMoB. Cropbl Oaktepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. DUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MNpOM3BOJHBIE. 3amuTa
opranuzmMa otT Oone3Heil. MMmyHHas cucreMa 4enoBeka. KIETOUHBII M TyMOpalbHBIH
UMMYHUTET. Bposk1€HHBIN 1 TPHOOPETEHHBIN crerMUIEeCKH MMMYHHUTET. Teopus KIIOHAIBHO-
cenektuBHOro ummynurera (I1. Opmux, ®. M. bepner, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoX1EHHOTO MMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

Pazapaxxumocts M peryisiius y OpraHu3MoB. Pa3apakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apa)kMMOCTh W peryiisiiusa y pacTeHuil. POCTOBbIE BelecTBa M UX
3HAUEHHUE.

HepBhas cuctema u pedrexropHas perynsuusi y >KMBOTHbIX. HepBHasi cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTxemsl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycioBHbie u
YCIIOBHBIE PE(ICKCHI.

I'ymopanbHas perynasuus ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esloBeKa. JKene3bl
OSHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JIeHCTBUE TOpPMOHOB. B3aMMOCBA3b HEPBHOW H
SHIOKPUHHOM cucTeM. [ unoTtanmamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: N. I1. [Tanos..

Tabmuuel u cxembl: «OIHOKIETOUYHBIE BOIOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIHY,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHUun», «CUCTEMbl OpPraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHYTpeHHEE CTpOEHHE HACEeKOMbIX», «TkaHM pacTeHUI»,
«KopueBwie cuctembl», «CtpoeHue ctTednss», «CTpoeHHE JHMCTOBOM IIACTUHKHY, «TkaHM



KUBOTHBIX», «CkeneT uvenoBekay, «llumeBapurenvHas cucremay», «KpoBeHOCHas cucreMay,
«/pxatenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpllleyHas cucTemMay,
«BoigenurenbHas cucrema», «HIOKpUHHAs cucteMay, «CTpoeHrne MbIIUby, «MMyHUTETY,
«KumeunononoctHsie», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHue A0XKAEBOrO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbiKatomuxcs», «HepBHas cuctema nTuny, «HepBHas cuctema MIIEKONHUTAIOIINX,
«Hepsnas cuctema uenoBekay, «Peduekcy.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIpENapaThl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaTsl TKaHe, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIE
9K3EMIUIAPhl KOMHATHBIX PAaCTEHHM, TepOapuu pacTeHUN pa3HbBIX OTIENIOB, BIaKHbIE MpernapaThl
KUBOTHBIX, CKEJICTHI T03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue JJs JEMOHCTpAallMd TOYBEHHOTO W BO3AYIIHOTO MUTaHHUS PACTCHMIA,
pacuieryieHusi KpaxMana © O€lIKOB IMoJ JeHCTBHEM (epMEHTOB, O00OpyIOBaHHE JUIS
JEMOHCTpPAIIMH OTBITOB MO0 U3MEPEHHIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma JIbIXaTEeIbHbIX
JBUKEHHUM, MOJIEIN TOJIOBHOTO MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHeil paCTEHUI.

JlabopaTopHasi padora «l/3yueHne TkaHel )KMBOTHBIX».

JlaGoparopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHOkeHHe 1 pa3BUTHE OPTaHNU3MOB

DopMBbI pa3MHOKEHHSI OPTaHM3MOB: Oecroyioe (BKJIIOYash BEreTaTHBHOE) W IIOJIOBOE.
Bunsl 6ecrionioro pa3sMHOXKEHUS: TIOYKOBAHUE, CHOPYIIALNSA, PparMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe paszmuoxxkenue. IlomoBwie kneTkw, wid ramersl. Meho3. Craguu Meiio3sa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuit cMbicia mMeiio3a U MOJIOBOTO
npornecca. Meio3 u ero MecTo B dKHU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpensaponpimieBoe paszButhe. I'ameroreHe3 y KUBOTHBIX. IlosoBble  sKenes3bl.
OO6pa3oBaHre W pa3BUTHE TMOJIOBBIX KieTOK. Criepmatorene3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M SMOPHUOHAIIBHOE pPa3BUTHE >KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — o0na u3 enasnvix npobaem s3mopuonoeuu. Konyenyus mopgpozenos
u mooenu mopgoeenesa. Ctaguu SMOpHUOTeHe3a KUBOTHBIX (Ha MpUMepe JryIku). Jpodienue.
Tunel apobnenust. /Jemepmunupogannoe u HedepmuHuposanuoe opoobnenue. bnacmyna, munvi
onacmyn. OCoOOEHHOCTH NPOOJIECHUS MIICKOTHUTAIONIUX. 3apOABIIIEBBIC JTUCTKH (TacTPYJISAIINS).
3aknagka OpraHoB M TKaHEM U3 3apoAbILIEBBIX JMCTKOB. B3auMHOe BiIMsSHUE dYacTel
pPa3BUBAIOIIETOCS  3apojbliia (d3MOpUOHAIBHAS HMHAYKIMS). 3akjiajka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXU4YeCKMX B3aUMOJEWUCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3ButHe >XuBOTHBIX. llocTaMOpuoHanbHblili mepuoz. IIpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ Meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX JKUBOTHBIX.
buonorunueckoe 3HaueHHE MPSMOTO U HEMPSAMOIO Pa3BUTHS, UX PACIPOCTPAaHEHHE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. MDaKTOpbl pEryjslMUd pOCTa KUBOTHBIX W uenoBeka. Craauu
NOCTAMOPHOHAIBHOTO PAa3BUTHUS Y JKUBOTHBIX M 4esoBeKa. [lepuoabl OHTOreHe3a yeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCcKre MPOIECCHI.

PasmHoxxenne u pasputue pactenuil. ['amerodut m crmopodut. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue Cmop B TIpolecce Mehosa. ['aMeTroreHe3 y pacTeHHM.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENIBHBIX OPraHu3MoB. JIBOHHOE OIUIOAOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHNE U pa3BUTHE CEMEHHU.

MexaHU3MBbI PETyJIsLUU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu



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

Tabnuue! u cxembl: «BereratuBHOE pa3MHOXKEHUEY, « THIIBI 0ECIOIOr0 pa3MHOKEHU,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbD», «Pa3MHOXKEeHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SMIEKICTKA U CIIEPMATO30UaN,
«OcHoOBHBIE cTaauu OHTOTeHe3a», «lIpsMoe um Hempsimoe pa3BuTue», «Pa3BuTHE MalCKOro
Kykayn, «Passutue capaHum», «Pa3sBuTHE JATYIIKWY, «/{BOMHOE OIJIOLOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CtpoeHue ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pacTeHUN», «KW3HEHHBIA ITUKII
MOpPCKOM  KamycTel», <«OKM3HEHHBI LUKI MXa», <«COKHU3HEHHBIH LMK MAOPOTHHUKA,
«KU3HEHHEIN IUKJI COCHED).

OOopynoBaHue:  CBETOBOM  MHKPOCKON,  MHKpONpemnapaTbl  SHIEKIETOK U
CIIEpMaTO30M10B, MOAENb «L{MKII pa3BUTHUS JATYLIKN.

JlabopaTtopHas pabora «/3ydyeHue CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BpIsgBiI€HHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopHasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB

Vctopus cTaHOBICHMS W Pa3BUTHUA T€HETUKU Kak Hayku. PabGoter I'. Mengens, I'. ne
®pusza, T. Moprana. Ponb oredecTBEHHBIX YU€HBIX B pa3BuUTHH reHeTuku. Pabdorer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. [ OMOJIOIMUHbBIE XPOMOCOMBI, aJlIEIbHBIE
TEHbl, AJIbTCPHATUBHbIC IPU3HAKW, JAOMHUHAHTHBIA W PELECCHUBHBIA IPU3HAK, T'OMO3HIOTAa,
reTepO3UroTa, YUCTas JIMHUS, TUOPUAbI, TeHOTUIN, (eHoTun. OCHOBHBIE METOJbl T€HETHUKH:
THOPHUIOTIOTHYECKU I, ITUTOJIOTHYECKUH, MOJICKYJIIPHO-TEHETUICCKUN.

JdeMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
Benosepckuii, I'. /1. Kapnieuernko, 10. A. ®ununuenko, H. B. Tumodeen-PecoBckmii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMbI CKpEUTUBAHUS».

JlaGopaTopHas padora «/{po3oduia kak 00BEKT FreHETUIECKIX UCCIICIOBAHMII.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpuIoB mepBoro mokoyieHus. IlpaBuino momuHupoBaHusa. Bropoi 3akoH MeHmens — 3aK0oH
pacuienyieHus! Ipu3HakoB. LluTonornyeckne OCHOBBI MOHOTHOPHIHOTO CKpeInMBaHus. [ unoresa
YUCTOTHI TAMET.

AHanuzupyrolee  ckpemuBaHue.  IIpomMeXyTOuHBIM ~ XapakTep  HacjeIOBaHMS.
Pacmennenne npu3HaKkoB PU HETIOJIHOM TOMUHUPOBAHUMU.

JurnOpunnoe ckpemuBanue. Tperuid 3akoH MeHnenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTomornyeckre OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CueruienHoe  HacnezoBaHue npusHakoB. PaGoret T. Moprana. CueruieHHOe
HACJE€J0BAHME TE€HOB, HApYLICHUE CLEIUIEHUS MEXAy TeHaMu. XPOMOCOMHAs TEOpHs
HaCJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIN MEXaHHM3M OIpPEAEICHUs M0Jia. AYTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHBIM IIOJI. ['eHeThyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanne npu3HakoB, CHEIUIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucreMa. [ImeHoTponus — MHOXKECTBEHHOE JACHCTBUE I'€Ha.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HeauIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eneTnuecknii KOHTPOJb Pa3BUTHUS PACTEHHM, JKUBOTHBIX M YEJIIOBEKAa, a TaKXe
(U3UOJOTHUECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (GyHKUMH. [eHeTmueckue
MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO3MH — Mapa3uT» U «XO3IHH —



MUKpoOuomy». ['eHeTHUeckne acreKThl KOHTPOJIS U U3MEHEHHUs HaclleZICTBEHHON MH(OpMaIiu B
MOKOJICHUSX KIETOK U OPTraHU3MOB.

JdemoHcTpauuu

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

Tabmuubr u cxemsl: «llepBoiii 1 BTOpOH 3akoHbI Menaens», «TpeTuit 3akoH MeHuemns»,
«Ananuzupyoliee ckpeuuBanuey, «Hemnonnoe nomuanpoBanue», «CLemnIeHHOE HAclleI0BaHUE
NPU3HAKOB y Apo30oduib», «I'eHeTuka nonay, «Kapuotumn yenoekay, «Kapuotun Apo30huib»,
«Kapuotun ntuiisl», «MHOXKECTBEHHbIN alienu3m», «B3aumoielicTBre TeHOBY.

O6opynoBanue: MOACIb ISl JEMOHCTPAIIMKA 3aKOHOB €IMHO00paszusi THOPUIOB TIEPBOTO
MOKOJICHUS] U PACIIEIJICHUS] MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMH CLEIIJIEHHOTO HACIEOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoOTpenapar: «/Ipozodumnay.

IlpakTuyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEUIUBAHHS Y
TPO30(HITBD».

IlpakTuyeckasi padora «V3yueHue pe3yNbTaTOB IUTHOPUIHOTO CKPEUTUBAHUS Y
JPO30(HITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHotuna u cpeabl npu ¢GopMmMupoBaHuM (eHoTuna. M3MeHunBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NPU3HAKU. Buapl  M3MEHUYMBOCTH:
HEHACJICJACTBEHHAs U HACJIEICTBECHHASI.

Monudukaronnas u3MeH4uBOCTh. Posb cpenbl B hopMupoBaHUM MOAU(DUKAIIMOHHOM
n3MeHunBocTH. Hopma peakumu nmpusHaka. BapuannonHsll psin M BapualnmoHHasi kpusas (B.
Noranncen). CroiicTBa MOAU(PUKAITMOHHONW U3MEHUUBOCTH.

I'enotunuyeckas wn3MeHUYUBOCTL. CBOWMCTBA T'€HOTUIIMYECKOM W3MEHYUBOCTU. BUIBI
FeHOTUITUYECKOW N3MEHYUBOCTU: KOMOMHATUBHAS, MyTallHOHHAS.

KomOunaTuBHas n3MeHYMBOCTb. Mei03 1 MOJIOBOH mpolecc — OCHOBa KOMOMHATUBHOU
U3MEHYUBOCTU. Posib KOMOMHATHBHOM U3MEHYMBOCTH B CO3[JaHUHM T€HETUUYECKOTO pa3HOoOpa3us
B IpeJiesiax OJIHOTO BHU/A.

MyTtanmonHass M3MEHUYMBOCTh. Buapl MyTaiuii: reHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HMHAYLHUPOBAaHHbIE MYyTalMH. SIepHbIE M IUTOIUIaA3MAaTUYECKUE MYTalUU.
ComaTnyeckue W MoJoBble MyTanuu. [IpuynMHBI BO3HUKHOBEHHS MyTauuil. MyTareHbl M WX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX
pamoB B HacienctBeHHoW wu3MeHuuBoctd (H.M. BaBunoB). BHesnepHas HM3MEHYHMBOCTH |
HACJIEJACTBEHHOCTD.

Onucenemurxa u MUSEHOMUKA, PONb INULEHEMUYEeCKUX (akmopos 6 Hacie0os8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmumsl 1 cxembl: «Bunbl usMeHunBocTH», «MoOau(UKAMOHHAS H3MEHYUBOCTBY,
«KoMOnHaTUBHAs  M3MEHYMBOCTDHY, «Meiio3y, «Om1oa0TBOpEHUEY, «l'eHeTHUeCKHE
3a0o0eBaHus YeIOBeKay, «Bumbl myTaruiiy.

O6opynoBaHue: >KMBbIE W TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHHUN, PHCYHKHU
(dotorpadun) )KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYHBOCTH.

JlabopaTopuasi pabora «VccrenoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHne BapualmoHHOTO psAJia U BApUAllMOHHOW KPUBO.

IIpakTuyeckas padora «Myrtauuu y Apo30¢huisl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTuka 4er0BeKa

Kapuotun uenoBeka. MexayHaposiHas mporpamMma HCCIEIOBAaHUS T'€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YeJIOBEKa: TeHEATOTHYeCKU, OJM3HEIIOBBINA, ITATOTCHETUUECKHH,
MONYJSLIUOHHO-CTATUCTUUECKUHN, MOJIEKYyJsipHO-rTeHeThnueckuil. CoBpeMEHHOE OIpeesieHue
TE€HOTHIA: IOJJHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomombto [TI1P-



aHanuza. HacnencrBennsie 3a0oeBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nn ¢ HacieaCTBEHHOM MNpeapacnoiOKEHHOCTbIO. 3HAYEHHE MEIUIIMHCKOW TEeHETHKU B
NPEIOTBPALICHUH U JICUEHUU TeHETHMYECKHUX 3a00JieBaHUN uenoBeKka. MeIuKOo-TeHETHYEeCKOoe
KOHCYNbTHpOoBaHUE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUECKOTO IPpy3a». DTUUECKUE ACTIEKThI
HCCJIEIOBAaHUM B 00JIaCTH pPEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue GakToOpbl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKa K (PU3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKaloIlel cpenpl. l'eHeTnueckas MNpeapacnooKeHHOCTh
YeJIOBEKa K MaTOJIOTHUSIM.

JdemoHcTpauuu

Tabmumpr u cxembl: «Kapuotun genoBeka», «MeToabl H3yueHUs] TEHETUKU YETIOBEKa,
«['eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuiusi OpranHn3MoB

JloMecTukanus M CeleKuus. 3apoXKACHHUE CENEKIMHM U AoMecTukanuu. Yuenue H. .
BapuoBa o [{eHTpax mpoucxoxIeHnuss 1 MHOTO00Opa3us KyJbTYpHBIX pacTeHuil. Ponb cenexnun
B CO3JaHMHM COPTOB pacTeHUM U mnopoa KkUBOTHbIX. CopT, mnopona, IITaMM. 3aKOH
TOMOJIOTHUYECKUX PSAJOB B HaciaeACTBeHHOM m3MeHunBocT H. WM. BaBuioBa, ero 3nadenue st
CEJICKIIUOHHOM pabOTHI.

Meroapl  ceneKIMOHHOW  paboThl.  VMICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHAUBUAYAIbHBIN. JTanbl KOMOWHAIIMOHHOW ceneKknuu. lchpiTaHue MOpOU3BOMUTENCH TIO
noTOMCTBY. OTOOp 1O TE€HOTHUIY C IOMOINBIO OIICHKH ()EHOTHUIIA TIOTOMCTBA U OTOOp MO
reHoTuny ¢ nomoibto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJeKIIMOHHOW paboThl. PammanuoHHBIR U
XUMHYECKH MyTareHe3 Kak WCTOYHHK MYyTallii y KYJIBTYPHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHMEe TEHOMHOTO PENAaKTHPOBAaHMS W METOJAO0B pekoMOumHaHTHBIX JIHK mis
MOJIYYEHHS] UCXOJIHOTO MaTepuaa Jijisi CeNEeKIUH.

[Tonyuenne mnonumaonnoB. BHyTpuBuaoBas rulOpuamn3anus. bIU3KOpOIACTBEHHOE
CKpeIUBaHue, WK UHOpUIUHT. HepoaCcTBEHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtganéHHas TUOpUIM3ALINA.
[Ipeononenne Oecroausi MEXBUAOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIHH PACTCHHA W
JKUBOTHBIX. «3e1éHasn pegontoyusy.

CoxpaHeHre M M3y4Y€HHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX
ponuyeit A co3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICI08bIX
JHCUBOMMHBIX 8 YEJIAX YIYUULeHUST CYWEeCMBVIOWUX U CO30aHUsL HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOoM uucie ¢ npuUMeHeHUuem CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpanuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. [{. Kapneuenko, II. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOPA3Hsl KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTUY», «METONbl CeleKIun»,
«OTtnanénnas rudpuan3anus», «MyTareHesy.

JlabopaTopHas pabora «/3ydyeHne copToB KylbTYpPHBIX PACTEHMM M MOPOJ IOMAIIHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METO0B CENEKIIUU PACTEHUI».

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METOJbI U JIOCTUKEHUSI CEJIEKI[MU PACTEHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0TUsl M CHHTETHYeCKAsi OMOJIOTHsA



OOBbeKThl, HCNONb3yeMble B OMOTEXHOJOTHHM, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaulluOHHAs OHOTEXHOJIOTHS: XJIeOOMeYeHue,
MOJTy4YeHUE KHCIOMOJIOUYHBIX MPOJYKTOB, BUHOAENUE. MUKpoOHoIornueckuii cuutes. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHONOTui. [Ipon3BoacTBO Gesika, aMUHOKHUCIIOT U BATAMUHOB.

Co3aHve TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHANIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MOJIYYEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MY TH.

Knerounas mnxeHepus. Meronpl KyiabTypbl KJIETOK M TKAaHEH PACTEHUN M JKUBOTHBIX.
Kpuobanku. Comarnueckass ruOpuam3anis W cOMaTHYECKUH sMOpuoreHes. lMcmosp3oBaHue
TaliOUJI0B B CEJIEKUUU pacTeHUi. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvsosanue
MOHOKJIOHAIbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJJOTBOPEHHE.
PexoHCTpyKIIMS SIWLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMMU SIAEP
KIETOK. Texuonocuu 0300poeieHus, KylibMueUpOBaHus U MUKPOKIOHATLHO2O PAIMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpOMOCOMHasi U TeHHas WHXXeHepusi. ICKyCCTBEHHBIN CUHTE3 T€Ha U KOHCTPYHUPOBAHHE
pexombunantHeix JIHK. Cozodanue mpanceennvix opeanuzmos. JJOCTUKEHHUS W TEPCIEKTUBHI
XPOMOCOMHON ¥ TEHHOM WH)XCHEPUH. OKOJOTHYECKHE U JTHYECKHUE TNPOOIEeMBbI TEHHOM
WH)XEHEPUH.

Menunuackue  O6uorexHosornu. IloctreHomuass mmdpoBas  meaunuHa.  [IL[P-
MUArHOCTHKA. MeTaOoOMHBINH aHanu3, TEHOIICHTPUYECKUI aHalli3 MpOTeoMa 4YelOBEeKa IS
OILICHKH COCTOSIHUSA €ro 310pOBbs. Mcnonp30BaHNE CTBOJNIOBBIX KIETOK. TapreTHas Tepamnus paka.
3D-OnounxeHepus s pa3pabOTKH (HYHIAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3MaHHUS KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHH TpEXMEpPHOro OMONMPHUHTHHIA U
ckaddonauHra 175 pemeHus 3a1a4 NepCOHATN3UPOBAHHON MEIUIIUHEIL.

Coznanue BEKTOPHBIX BAaKIMH C IENbI0 oOecreyeHrs: KOMOMHUPOBAHHOM 3allUThl OT
B030ynuteneit OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHW3MOB (QyHKumoHupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmumst u  cxembl: «lcmonib30BaHWE MHUKPOOPTAaHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTouHast uHKeHepusi», «I eHHast HHXKEHEePUs».

JladopaTopHas padora «/3yueHrne 0O0beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOITOYHOKHUCIBIX IPOAYKTOBY.

IKekypeusi «buoTexHoNOrus — BakKHEWIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTU
(Ha OMOTEXHOJIOTUIECKOE TIPOU3BOJICTBO)».

11 KITIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNA B OMOJIOTHH

OpomonnonHasg Tteopust Y. JlapBuHa. Ilpennocwiiku BO3HMKHOBEHMSI JAapBUHU3MA.
’Kuznb u HayuHas gesarenbHocTh Y. [lapBuHa.

JBuwxymue cwibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTD
Pa3MHOXKEHHUS OPTaHM3MOB, HACJIEJICTBEHHAass W3MEHYMBOCTb, Oophba 3a CyIleCTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTndeckoir Teopun dBomonuu (CTD). HeirpansHas Teopwus
sBosrori. COBpEMEHHAsi SBOJIIOLMOHHAS OHOJOTHs. 3HAuE€HHE HBOJIOIMOHHOW TEOpUH B
(GbopMUPOBAHNN €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xongeitn, J. K. benses.



Tabmuubl u cxemsl: «Cuctema >xuoid ipupozsl (mo K. Jluauerw)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (OpMHUPOBAaHUS TPHUCIIOCOONCHUH y PpacTeHUH H
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyra myremectsust Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBanue», «lloponer romy6Geit», «MuorooOpasue
KYJIbTYpHBIX (opM KamycTel», «[lopoabl JOManIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. apBuny)», «Cxema COOTHOLICHHS IBIXKYIIUX CHJI 3BOIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TE€OPUU IBOITIOLIUN.

Tema 2. Mukpo3sBoaonus U eé pe3yabTaThl

[Momynsimust kak syeMeHTapHas eAuHHIA 3BONIONUH. COBpPEMEHHbBIE METOJbl OLIEHKH
TeHETUYECKOT0 pa3Hoo0pa3us U CTPYKTYpPHI monyisaiuii. i3menenne renodonia monyssiun Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SBJIEHHE. 3aKOH TreHeTudeckoro paBHoBecusa k. Xapau, B.
BaiinGepra.

DOneMeHTapHble (DAKTOPHI (IBIDKYIIME CHUJIBI) HBOJIONWW. MyTallMOHHBIN MpOIECC.
KombOunatuBHas m3MeH4nMBOCTb. Jlpeii reHoB — ciydaiiHble HEHANpPaBJICHHbIE W3MEHEHHS
YacTOT ajjiesied B TOMyJsnuax. DPGEeKT ocHoBatTens. IDdgexm OYymulIOUH020 20PAbIUIKA.
CHuoicenue eenemuuecko2o pazHoodpaszus: npudunsl u credcmeus. Ilposaenenue s¢ghgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaiayusx. Murpamuu. M3omsius  TOMymsIuin:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTUBHAS).

EcrecTBeHHbIii 0TOOp — Hampapistoniuii gakrop 3BoOIUH. DOPMBI €CTECTBEHHOTO
or0opa: IBHWXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspbiBaromuil (nu3pynTuBHbIN). [lomoBoit or6op.
Bo3HUKHOBEHHE U 3BOJIOMS COLIMATIBLHOTO MTOBEACHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIONMH. BO3HHKHOBEHME
MPUCTIOCOOJICHUH y opraHnn3MoB. ApoMopdo3sl B uanoaaanTanuu. [Ipumepsl npucmocodieHui
y opranu3moB: Mopdonoruueckue, (U3HOIOTHUECKHE, OHOXMMHUYECKHE, TOBEICHYCCKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPOIBOJIOIHH.
Mzonsmust — xmrodeBoit daktop BumooOpaszoBanus. Ilytm m cmocoObl BUA00Opa30BaHUSA:
ajsionaTpuueckoe  (reorpaduyeckoe), CHMOATPUYECKOe (PKOJIOTMYECKOE), «MIHOBEHHOE)
(monumonau3anus, rudpuanuzans). JJIMTeIbHOCTh 3BOIIOIUOHHBIX MTPOLECCOB.

Mexanu3msbl GOpMHUPOBAHUST OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponp o3BoOmIOLMOHHON OHONOTMU B pa3pabOTKEe HAYYHBIX METOJOB COXPAaHEHHUS
O6unopasHooOpaszus. MUKPOIBOMIONUS U KOIBOJIOLHMS TMApa3UTOB M UX XO035€B. MeXaHU3MBI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEll.

JdemMoHcTpanuu

[Toptpetsr: C. C. YerBepukon, 3. Maiip.

Tabmuuel n cxembl: «MyTalMOHHAs HM3MEHYHBOCTHY, «llomynsimonHas CTpyKTypa
BUna», «CxemMa mposBIeHHs 3aKkoHa Xapau—BaiHOepra», «J/IBHKyIIne CHIBI DBOJIIOIUN,
«DKOJIOTHYECKasT M30JSIIMA TOMYJSIUi ceBaHCKOM (openn», «['eorpaduueckas H3OIAHSA
JUCTBEHHMIIBI CUOUPCKOIM M JIMCTBEHHUIIBI JaypcKoity, «[lomynsiuoHHbIe BOTHBI YUCICHHOCTH
XUIIHUKOB M XepTB», «Cxema JIeHCTBHA ecTeCTBEHHOro oTOopay, «®Popmbl OOpbOBI 3a
CYIIIECTBOBaHHE, «HaycTpranbHbIit MEJTaHU3M», «KuBbie HCKOIaeMbIe»,
«[TokpoBUTENBCTBEHHAsI OKpacka >XKHMBOTHBIX», «lIpemympexnaromas OKpacka >KUBOTHBIXY,
«®Dusnonoruueckue agantauuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIIbHOCThHY,
«Kputepun Buna», «Bunsl-aBoiiHuKHY», «CTpykTypa BHIa B mpupoae», «CrocoOsl
BUnooOpazoBanus», «l'eorpadumyeckoe BumooOpa3oBaHHMe TPEX  BUAOB  JIAHIBIIICIH,
«DKOJIOTHYECKOE BHJI000pa3oBaHME BHIOB CHHUI, «llomuruionasl pacrenmit», «KamycTHo-
peIeYHBINA THOPUITY.

Ob6opynoBanue: repbapum pacTeHUM, KOJJICKIIMA HACEKOMBIX, Uydesa NMTHULl U 3Bepeil C
IpUMepaMu pa3jMyYHbIX MPUCIOCOOJIEHUH, Yydyena MNTHIl U 3Bepei pa3HbIX BUIOB, repdapuu
pacteHuil OJIM3KUX BUAOB, 00pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlabopaTopHas padora «BrIsBieHHE N3MEHUNBOCTH Y OCOOCH OJTHOTO BUIAY.



JladbopaTtopnas pabora «lIpucnocoOneHnss OpraHU3MOB W HMX OTHOCHUTEJbHAS
EJIeCO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHEHHE BUIOB IO MOP(HOTOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3sosonusi H e€ pe3yJbTaThl

Metoael  u3ydeHus MakpodBomronuu. [laneoHTonmormyeckue METONbl  W3YYECHHUS
sBomonuu. [lepexonusie GopMbI 1 PHIIOTEHETUIECKHE PSABI OPTAHU3MOB.

buoreorpaduueckne ™metonsl wuzydeHus oHBomonuu. CpaBHeHue Gmopbl u  (ayHbI
MaTEepUKOB U OCTPOBOB. buoreorpadudeckue odnactu 3emian. BUIbI-SHIEMUKN U PETTUKTHI.

DOMOpPHOIOrHYECKUE U CPaBHUTEIbHO-MOP(POIOTUYECKHE METObI U3YYEHHS SBOIIOIHH.
I'eneTnyeckne MeXaHHU3MBbI 3BOJIOLMH OHTOT€HE3a W TMOSBIICHUS 3BOJIIOIIMOHHBIX HOBIIECTB.
["'omonornyHble ¥ aHAIOrMYHbIe OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsIpHO-
FeHeTHYeCKne, OHOXMMHUYECKMEe M  MAaTeMaTUYeCKHe METOAbl HU3YYCHHUS  DBOJIOIHH.
["omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JePEBbEB.

XpOMOCOMHBIE MYTAIlUU U 3BOJIIOIUS TECHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWiIa) OHBOMIONUU. [Ipunyun  cmenvl  QyHKYUL.
HeobOpaTtumocTs 3BoMonMU. AfantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOLIUU.

JdemoHcTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkensb.

Tabmuibl u cxeMbl: «DUIIOTEHETHYECKUHN PSJT JIOMATN», KAPXEONTEPUKC», «3BEPO3yOnIe
sepbl», «Creronedansiy, «Puanopute», «CeMeHHbIE MAaOPOTHUKNY, «buoreorpadudeckue
30HBI 3emim», «/lpeiid koHTHHEHTOB», «PemukThl», «HavambHble cTaguu SMOPHOHAIBLHOTO
pa3BUTUS  TMO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE ¥  AaHAJOTUYHBIE  OPraHbD»,
«PynuMeHTs», «ATaBU3MBI», «XPOMOCOMHBIC HA0OpHI YeJIOBEKa W IIHUMMaH3e», «l J1aBHBIE
HaTPaBIICHUS IBOIONUNY, «OOIIHE 3aKOHOMEPHOCTH YBOJIIOIIHN.

ObopynoBaHue: KOJUJICKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB OPraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAUMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BUTHE JKU3HU HA 3emJie

Hayunple THUHOTE3bI MPOUCXOXKICHUS KU3HU Ha 3emsie. AOHOTEHE3 W TaHCIEPMUSL.
JonayuyHble TpEACTABICHUS O 3apPOKICHUU JKU3HU (KpealHroHU3M). ['Mmore3a MOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE d3Tambl HEOpraHWYeCKOW HBomonuu. I[lnanerapnas (reojoruueckas)
IBOMONMS. XWMHUYECKass DJBOJIONUS. AOHWOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB U3
Heopranndeckux. Omeir C. Mmmnepa u I'. FOpu. Ob6pazoBaHue MOIUMEPOB M3 MOHOMEPOB.
KoanepBatnas rumnoreza A. WM. Omapuna, runoreza nepBuuHoro OynboHa k. XomjeiiHa,
reHetudeckas runotesa I'. Ménmnepa. Puboszumsr (T. Uek) u runoresza «mupa PHK» V. I'mnbepra.
®dopmupoBanue MeMOpaH M BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emnum u meronsl €€ u3ydeHHs. VIckomaemple OpraHM4ecKuMe OCTaTKH.
leoxpononmoruss u e€ Meronel. OTHOCUTENbHAsT W aOCONIOTHAsT  T€OXPOHOJIOTHSL.
['eoxpoHoIOrMUecKast Kaja: 30Hbl, 3Pbl, IEPHUOIbI, JTTOXH.

Hauanbnbie 3Tanel opranndyeckoi 3BooUUU. [10sSBIEHUE U 3BOJIFOLHS MEPBBIX KIETOK.
Opontonuss Merabonu3zMa. BosHukHOBeHHE mepBbIX SKocucTeM. CoBpeMeHHblE MHKPOOHBIE
OMOIIEHKNM KakK aHajmor mepBbiXx Ha 3emiie coobmectB. Crpomaronuthl. [IpokapuoTel u
3yKapuOTBHI.

[TpoucxoxaeHne dykapuoT (cMMOUOTEHE3). DBONIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TIPYII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIONUU BBICHIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl PACTCHHIA.
Beixon pacrenuit Ha cyumry. IlosiBieHHME CIOpOBBIX pacTEHHUNM W 3aBOEBAHME HMMM CYLIH.
Cemennblie pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHIA.



OcCHOBHBIE 3Tambl HBOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — NOSBICHHE COBPEMEHHBIX THIOB. [lepBbie XOpI0BbIE
KuBOTHBIE. JKU3Hb B BOjE. DBOMIONUS MO3BOHOUYHBIX. [IponcxoxaeHue ampuOnii U penTUiInii.
[IpoucxoxaeHne miekonuTarOmmx W nruill. [lpuHnmn kmoueBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3emiie IO dpaM U MEpUOJAM: apxeil, MpoTepo30l, Naneo3oi,
Me3030M, KaiiH0301. O0II1ast XapaKTepUCTHKA KIIMMAaTa U Te0JIOTHYeCKuX mporeccoB. [losBnenue
U PAcIBET XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa30BaHHUE: €ro YCIOBUS W BIUSHUE HA Ta30BBIN
cocTaB aTMOCHEpHI.

MaccoBble BBIMUpPAHHSI — SKOJOTUYECKHE KPHU3UCHI mpouuioro. [IpudynHbl U ciaeacTBus
MacCOBbIX BbIMHpaHH. COBpEMEHHBIN AKOJIOTHYECKHUN KpHU3UC, ero ocobeHHoctu. [Ipodiema
COXpaHeHHs OHMOpa3HO0Opasus Ha 3emIe.

CoBpeMeHHas cucTeMa opranuyeckoro mupa. [IpuHIunsl Kaaccu@uKauu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Hoptpetsr: @. Penau, JI. Cnamnanuanu, JI. [Tacrep, . 1. Meunukos, A. 1. Onapun, J[x.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuipet u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. [lactepa mo u3yueHUro
caMo3apokaeHus xku3Hm», «Cxema ombita C. Mumuiepa, I'. FOpu», «9Tanbl HeopraHU4eCcKoi
sBosmoIUnY, «['eoxpoHosornueckas mkana», «HaudanpHble 3Tambl OPraHUYECKON HBOIOLUNY,
«Cxema o00pa3oBaHHsl JYKapHOT NyTéM cuMOHMoreHeza», «CucremMa JKHBOW MPUPOIBI»,
«Ctpoenue  Bupyca», «Apomopdo3sl pacteHmit»y, «PuHHODUTH», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOrOKJIETOUHbBIE Bogopociany, «Mxm», «l[lanmoporHukm», «l'onoceMeHHbIE
pactenuss», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPaAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreiimmey, «Kumednomnonoctasie», «llnockue uyepBm»,
«YneHucToOHOrHe», «PpIOBIY, «3eMHOBOJIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuraromuey, «Pa3Butue KHU3HM B apxelckod ape», «Pa3BuTHe KHM3HH B
MIPOTEPO3OMCKON 3pey, «Pa3BuTue KU3HU B MNANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BUTHE KM3HU B KaWHO30MCKOW 73pey, «CoOBpEeMEHHass CUCTEMA
OpPTraHUYECKOT'0 MUPAy.

ObopynoBanue: repOapu pacTeHUW pPa3IMYHBIX OTIEJOB, KOJIJICKIUU HACEKOMBIX,
BJIQXKHBIE MpenapaTsbl KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM MIJIOKOXHX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Uydejaa NTULl U 3BEped, KOJUIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgadopatopHasi padora «MojaenupoBanue omnbiToB Musiepa—tOpu no
M3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COSIMHEHHI B MIEPBUYHON aTMOochepe».

JlaGoparopHas pabGora «/3yyeHue W ONHUCaHUE MCKOIMAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IlpakTuyeckasi padora «M3yueHne o0COOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJIETIOBY.

IIpakTuyeckasi pa6ora «l3ydeHue OCOOEHHOCTEH  CTPOCHHUS  ITO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue yeioBeKa — AaHTPONOreHe3

Pazgensl u 3aaun aHTpONOJIOrul. MeTo bl aHTPOIOJIOTUH.

CraHOBIEHHUE TNPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. PeIurno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoacTBO 4enoBeKa C JKUBOTHBIMH. CHCTEMAaTHYECKOE TIOJIOKEHUE  YeJIOBEKA.
CBuzerenbcTBa CXOJACTBA UENOBEKAa C JKMBOTHBIMHU: CpaBHHUTEIbHO-MOp(donoruueckue,
sMOpuosioTHYecKue, (U3HOJIOro-OMOXUMHUYECKHe, TMoBeAeHueckue. OTauuus uejaoBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.



JIBwkymue  cwibl  (GakTOpel) aAHTPOIOTeHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHoIIeHHE OMOJIOTUIECKUX U COLUATBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaJUU aHTpoONOreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHBI (IIPOKOHCYJIHI)
U paHHHE TMOHTUBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0JIeiH. ABCTPAIONMUTEKH —
JIBYHOTHE MpenKu JiroAeil. YenoBek yMelnbld, MepBble U3TOTOBICHHUS Opyauil Tpyna. YemoBek
NPSIMOXOJIAIINIA U TIEPBBIN BBIXOJ Jtoned 3a mpeaensl Adpuku. UenoBek reiinensOeprekuii —
00IIuMii MPeIOK HeaHAePTATBLCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOT0. YeloBeKk HeaHIepTalbCKUN
Kak BHUJ JIIOJICA XOJIOJHOrO Kiumara. YeloBEeK pa3yMHbId COBPEMEHHOI'O THUIIA, JEHHCOBCKHM
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoMUKa.

DBONIOIUST COBPEMEHHOI0 4YelloBeKa. ECcTeCTBEHHBIN OTOOp B MOMYJSAIUSAX YEIOBEKA.
MyTanonHbIi miporiece U nmoaumopdusM. [lonmynsinoHHbIE BOJHBI, Apeld reHoB, MUTpalUs U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YeIOBEKa.

UYenoseueckne pacel. [lonsitue o pace. bonbmme pacel: eBporeouHas (€Bpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBAaTOpHAJIbHAsA), MOHTOJIONIHAs (a3MaTCKO-aMepHUKaHCKasi). Bpems u
NyTH pacceleHWs 4YeloBeKa IO I[ulaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma. [IpucHocoONeHHOCTh 4YeNOBeKa K  Pa3HbIM  YCIIOBHUSM
OKpY’Karolie cpenbl. BiausHue reorpaduueckoit cpenpl U Apeida reHoB HA MOPQOJIOTHIO U
(U3UOIIOTHIO YETIOBEKA.

MexauciuniauHapasle  MeToabl B (pu3nueckor (OMOJIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUS W MaJCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALUM.
buoconuaneHple  HMCCIIEOBaHUS  NpUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLMH
OMOJIOTUYECKOTO U COLMATBHOTO B YEIIOBEKE.

JdemoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 5. S. Porunckuii, M. M. I'epacumos.

Tabmuupr u cxembl: «MeToabl aHTPOMOJIOTHHY», «[OJJOBHOM MO3r YeJIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsiHBI, «CKEJIeT 4eloBeKa M CKeleT MuMMaH3ey», «PymTumMeHTsl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOrEHEe3a», «DBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABCTpanonuTex», «4eaoBek yMmenslii», «4eaoBek NpsAMOXOANN», «JleHUCOBCKUM YEI0BEK»
«Heannepranbupl», «KpoManboHIBI», «lIpenku denoBeka», «ITambl 3BOJIOLNUUA YETOBEKaY,
«Pacsl yenoBekay.

O6opynoBaHue: MyJSDKH OKaMEHEIIOCTEH, TPEAMETOB MaTEPHAIBHOM KYJIBTYPhI TIPEIKOB
yenoBeka, penpoaykuuu (dororpaduu) KapTHH ¢ MHUGPOJOTHYECKUMH U OUOJICHCKUMU
CIOXKETaMH MPOUCXOKICHHSI YesoBeKka, ¢poTtorpadun HaX0J0K MCKOMAEMbIX OCTAaTKOB UYEIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera 4YelOoBeKa M Yeperna LIMMIIaH3€, MOJIEIb KUCTH YeJOBEeKa U
KHCTH IIAMIIAH3€, MOJIEIIN TOPCa MIPEAKOB YEJIOBEKA.

JlabopaTopHnasi padora «/3ydeHne OCOOCHHOCTEH CTpOCHHS CKelleTa YelOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTnueckas padora «/3yueHue 3K0JOrHYECKUX aJaNTALUNA YETOBEKAY.

Tema 6. OJkojormsi — Hayka O B3aHMOOTHOIIEHMSIX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaloleH cpeaou

3apoxaeHrue W pa3BUTHE JdKoioruu B Tpyaax A. ['ymbonsara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skojoruu. CBsizb
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metonast 3xonoruu. [loneBbie HaOMIOACHNUS. DKCIIEPUMEHTHI B SKOJIOTHH: TPUPOIHBIC U
nabopaTopHble. MogenmupoBaHue B KOJIOTHH. MOHUTOPUHT OKPY’KAIOIICH CPENbl: JOKAIbHBIM,
pErMOHAIBHBIN U TTI00ATBHBIN.

3Ha4YeHHE SKOJIOTMYECKUX 3HAHWM NI YEJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHUE KAK
OCHOBAa CBf3€H YeJIOBEUeCTBA € MNpUpoaod. POpPMHUpPOBAHUE DKOJOTHYECKOW KYJIbTYypbl U
3KOJIOTHYECKOW IPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpauuu



[Toptpetsr: A. I'ymboasar, K. @. Pynee, H. A. Ceseprios, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuipl u cxeMbl: «Pazfensl 3KoI0runy, «Metoabl 3KoIoTuny», «CxemMa MOHUTOPUHTA
OKPY’KaIOILEeH Cpeabl.

JlaGoparopHas padora «/3yueHre MeTo10B SKOJOTHUECKUX UCCICTOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTaAHUSA

Okonornueckue (GakToppl W 3aKOHOMEpHOCTH WX JnedctBus. Kitaccudukamms
IKOJIOTHYECKUX  (paKkTOpoB:  aOMOTHYEeCKHe, OHOTHUYecKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux (axtopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TonepaHTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue paxropbl. CBET Kak 3Konorudeckuii paxrop. [leficTBre pa3sHbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PAacCTEHUH U >KUBOTHBIX IIO
OTHONICHUIO K cBeTy. CUrHanpHas posib cBeTa. OOTOnepruoIn3m.

Temmeparypa kak skosiorudeckuil Qaxtop. JlefictBue TemmepaTypsl Ha OpPraHU3MBL.
[TolKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruyeckuii ¢akrop. IIpucnocodbnenus pacTeHUd K MOAIEPKAHUIO
BogHoro Oamanca. Kmaccudukammst pacreHuid mo oTHomieHWto K Boje. IIpucmocoOneHus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO pEXHUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAsl, HAa3eMHO-BO3AYIIHAs, MMOYBEHHAs, TNyOWHHas
NOJINOYBCHHAs, BHYTPHOpraHu3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [IpucrocobaeHus: OpraHu3MOoB K KU3HU B pa3HbIX cpefax.

buonoruueckue putMbl. BHemHune u BHyTpeHHUE pUTMBI. CyTOYHBIE M TOAMYHBIE
putMbL. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Kuznennsie ¢popmel opranu3moB. [lonarue o xu3HenHoi Gopme. KuzneHusie Hopmbl
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJIETHHUE TpPAaBbI.
XKuznenuole (GOpMbI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOCHHMsI M 00pa3a KU3HHU.

buornyeckne Qakropel. Buasl OMOTHYECKMX  B3aUMOJEHCTBMIA:  KOHKYpPEHIIMA,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opMmebl. [lapazutusm, koonepanus, MyTyaliu3M, KOMMEHCATTU3M
(KBapTUpAaHTCTBO, HaxJeOHW4ecTBO). Herpoduueckne  B3aMMoOAEHCTBHS  (TONHUYECKHE,
dopuueckue, (habpuyeckue). 3HaueHME OMOTHYCCKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpefie ooutanus. [IpuHIIMT KOHKYPEHTHOTO HCKITIOYCHHSI.

JdemoHcTpauuu

Tabnuue! u cxembl: «IKonorudeckue GpakTopb», «CBETOBOM CHEKTP», «IKOJIOTHIECKUE
TPYNIbI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DU3MONIOTHYECKHE aJanTaluu XUBOTHBIX», «Cpeabl OOMTaHMS OPraHU3MOBY,
«buonoruyeckue putMoy, «KusHeHusle Gopmbl pacTeHuit», « KuzHeHHble (OPMBI JKUBOTHBIXY,
«OKoCcHCTEMA IIMPOKOIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOro Jyeca», «llemu nmutaHus»,
«XumangectBoy, «Ilapasutuzmy», «Konkypenmusay, «Cumonosy», «KommeHcamuzm.

ObopynoBanue: repOapud pacTEHUH U J>KUBOTHBIX, MPUCTIOCOOICHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOWMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TCHEIIOOWBHIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuM U KOJUIEKIIMM TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuii, dYydena NTHULl M 3Bepei, repOapuu pacTeHHil, OTHOCAIIMXCS K THUrpodHTaM,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOHuTaIOIMX B pasHbIX CpeAax, repbapuu M KOJUIEKIIMH PACTEHUH W JKUBOTHBIX, O00JIaJaroIIuX
YyepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKLIUH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJECUCTBUAX.

JlabopaTopHasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETa.



JlabopaTopHas pabora «BbIsBICHHE TPUCTIOCOOJICHU OpPraHW3MOB K BIIMSHHIO
TEMIIEPATypPbI».

JlabopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTCHHUN M3 Pa3HBIX MECT
o0OUTaHUI.

Tema 8. JkoJiorust BUA0B U NMOIMYJISIIUI

DKOJOTHYECKHE XapaKTePUCTHKH monyisiuu. [Tomymsius kak 6uonornueckas CUCTeMa.
Pons HeomHOpomHOCTH cpefbl, Pu3nUecKHX OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B
(dbopMUPOBaHUU MTPOCTPAHCTBEHHON CTPYKTYPHI MOMYIIsiuii. OCHOBHBIC TTOKA3aTEH IMOMYISIUH:
YUCIIEHHOCTh, TUIOTHOCTb, BO3PACTHAsl M MOJIOBasl CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPALIHSL.

DKojioruyeckas CTpykTypa nomyisuuu. OueHKa 4YMCIEHHOCTH mnomyssinuu. /(uHamuka
MONYJSIUMU U €€ peryisiuva. bUOTHYeCKHil MOTeHIMal MOMyIssuud. MoaenupoBaHie JUHAMUKHU
nonymsinuu. KpuBble pocTa 4YUCIEHHOCTH mnomyiasiuud. KpuBble BbDKUBaHUMS. Perynsuus
YUCIIEHHOCTH TOMYJSIHA: Poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIAX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTteruu BUoB (1- u K-cTparerun).

[TonsTie 00 »KoMOrMUYecKo Huie BUAa. MecrooOuTaHue. MHOromMepHass MOJEINb
skosiornyecko Humm k.M. Xarunncona. Pa3mepsl sxonornueckoit Humd. [loreHnuaneHas u
peann3oBaHHAs HUIIIH.

Bun kak cucrema momymnsiumid. Apeanbl BUIOB. BHUIBI M UX KU3HEHHBIE CTPATErHU.
DKOIOrMYeCKrEe SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpaluid KUBOTHBIX. bBHOJOTMYECKHE WHBA3UU
YY>KEPOJHBIX BUJIOB.

JdemoHcTpauuu
IToprper: [Ix. M. XaryuHCOH.
Tabnuuel u CXEMBI: «OKOJIOTUYECKHE XapaKTePUCTUKU OIS,

«IIpocTpaHCTBEHHAst CTPYKTypa MNOmyisinuu», «Bo3pacTHble mNUpaMUIbl — MOMYJSIIIUNY,
«CKOpOCTh  3aceneHuss IOBEPXHOCTHM 3€MJIM  pa3IMYHbIMU  opraHuzmamm», «Moxens
skosiorndeckoit Humu Jx. M. XaTuauHcoHay.

O6opynoBanue: repdapuy pacTeHUM, KOJJIEKINN KUBOTHBIX.

JlaGopaTopnas padora «IIpucnocoOnenus ceMsaH pacTeHHI K pPacCeNeHUIo».

Tema 9. Jkos10rus co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0rmiectBa opraHu3MoB. buorneHos u ero cTpykrypa. CBS3M MEXIy OpraHU3MaMu B
OHoILIEHO3E.

Okocuctema kak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHANBHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: MNPOAYLEHTHI, KOHCYMEHTbI, peayleHTbl. Tpoduueckue ypOBHH.
Tpodudeckue nenu u cetu. AGuorndeckue OOk 3KocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBoport BemecTs 1 MOTOK SJHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeld »dKocucTeMmbl. buomacca u mpoaykuus. IKOJIOTHUECKHE
MUPAMUJIBI YUCEI, OMOMACCHI U YJHEPTHH.

Junamuxa  sxocucmenm. Kamacmpoghuueckue — nepecmpotixu. Dnykmyayuu.
HanpaBnenHsle 3aKOHOMEpHBbIE CMEHBI COO0O0IIeCTB — cykieccud. [lepBuuHbIE W BTOpUYHBIE
CYKIECCUM W WX NPUYUHBI. AHTPOINOTCHHbIE BO3JIEUCTBHS Ha CcyKileccuu. KiumakcHoe
coobiiectBo. buopazHooOpa3ue M TMONHOTa KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU
co001IeCTB.

[Ipupoaubie 3KOCUCTEMBL. JKOcUcmembl 03€p U peK. IKocucmembl Mopelti U OKeaHos.
DKrocucmemvl myHOp, 1ecos, cmeneli, nyCmultb.

AHTpPOIIOTEHHBIE  KOCUCTEMBL. ArposkocucTteMa. ArpoueHo3. Paznuuuga wmexny
AQHTPOTIOT€HHBIMU Y PUPOJIHBIMU SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas duiopa u dayHa.
Cunantponuzanusi ropojckoil  ¢aynel. buomormueckoe u  XO3AHWCTBEHHOE 3HAUCHHE
arpo3KoCHUCTEM B YPOOIKOCHCTEM.



3akoHOMEpPHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJACHCTBHUN  OpPraHW3MOB B
sKocucTeMax. Ponv xackaonozo s¢ghghexkma u 6u008-30uukamopos (Kiouesvix 6uU008) 8
@yHxkyuonuposanuu  sxocucmem. llepeHoC dHEPruM U BELIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IIOMYJSLHUA U OKOCHUCTEM B  YCIIOBHAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOB8bl IKONOSUYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B8030elicmeusi. MeToI0IOTUs MOHUTOPHHTA €CTECTBEHHBIX H
AHTPOIOTEHHBIX YKOCHUCTEM.

JdeMoHcTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmuipe! u cxembl: «CTpyKTypa OHOIIEHO3a», «IKOCHCTEMA IIIUPOKOIUCTBEHHOTO JIECa,
«JKocucTeMa XBOMHOTO Jeca», «DyHKUMOHAbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 9Kkocucreme», «llenn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«QKosornyeckas mupammia yucen», «JKojJorudyeckas nupamuga 6uomaccby, «IKOIOrnyecKas
nupamuga sHeprum», «OOpasoBanue Oomnota», «llepBuyHas cykueccus», «BoccraHoBieHue
jJeca mocie moxapay, «IKOCHCTeMa 03epa», «ATpoleHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruu B arporenose», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Yydena NTHUI[ U 3Bepew,
repOapu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEb SKOCUCTEMBL.

IIpakTHyeckasi padora «/3yuenue u onrcanue ypo03KOCHCTEMBIY.

JlabopaTopHas padora «/3ydeHune pazHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypCHsl B TUIMYHBIA OMOTeoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJbHBIN WM MTOWMEHHBIN JIyT, 03€p0, 00TI0TO)».

IKCKypeHus «IKCKYpCHs B arpo’KOCUCTEMY (Ha I10JI€ WIIH B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas IKocUCTEMA

Bbuocdepa — obuiennmanerapras o0omouka 3emiid, TA€ CYLIIECTBYET WM CYIIECTBOBAJa
KU3HB. PazBuTHe npencraBienuii o 6mocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6mactu 6nocheps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTHU cymiecTBoBaHus 6uocheprl. OcobeHHOCTH Onocdepsl Kak rio0aabHOM
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Omocepe. KpyroBopoTbl BemecTB H
OMOTEOXMMHUYECKHUE IUKIIBI (YTiIepoa, a30Ta). PUTMUYHOCTH siBJIeHUH B OMocdepe.

3onanbHOCTh OMochepbl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpPA, XBOWHBIE
jeca, CMEUIaHHbIE U HIMPOKOJINCTBEHHBIE Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. KitMMar, pacTUTENbHBIN 1 )KUBOTHBINH MU OMOMOB CYIITH.

Ctpykrypa u GyHKIOUS SKMBBIX CHCTEM, OIEHKA HX pECypCHOro IMOTEHIHada H
O6unocdepHbIX QYHKIHUI.

JdemoHcTpauuu

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdepsl 3emnny, «KpyroBopot azota B mpupozae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopor kuciaopoaa B npupojae», «KpyroBopoT Boabl B IPUPOIE»,
«OcHoBHBIE OuoMBI cymmny, «Kmumatudeckue mosica 3emmm», «TyHmpa», «Tairay,
«CMmemannbii  nec», «lllupokonuctBenubiit secy, «Crenb», «CaBaHHa», «IlycCThIHSY,
«Tponnueckuii Jiecy.

ObopynoBanue: repOapuu pacCTeHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaoumas cpeaa

DKoJIOTHYeCKHe KpPU3UChl W WX TpHYMHBL. Bo3zgelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOAHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.



AHTpPOIIOTEHHOE BO3/ICUCTBME Ha PACTUTEIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENLHOTO M KUBOTHOTO MuUpa. OCHOBHBIC MPUHIIUIIBI OXpaHbl pUpoabl. KpacHsie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). borannveckue caapl ¥ 300JI0THYCCKUC
MapKH.

OcHOBHbIE MTPUHIIMIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA U MPUPOAbL. ParmonansHoe
NOPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJIOTHYECKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSTHBIC TIOCIEACTBHSIL.

Pa3BuTHe METOJOB MOHHMTOPHHIAa pa3BUTHSA OIMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvie uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonocuueckoe paznoobpaszue u duopecypcvl. Hayuonanvnole ungopmayuonusie
cucmemyl, obecneuusarouue OOCMyn K UHGOPMAYUU NO COCMOAHUIO OMOENbHLIX 6UO08 U
akocucmem. OcHos8bl IKopeaburumayuu IKOCUcmem u cnocobo8 60pvobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.

JdemoHcTpauuu

Tabmuupel u  cxembl: «3arpsi3sHeHHE aTMocdepbl», «3arpsizHeHHe TuaApochepbI,
«3arpszHeHne  1mouBbl», «llapHukoBEIl  3ddexT», «Ocobo oXpaHseMble MPUPOIHBIC
TeppUTOpUNY, «MOAEIN YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢dotorpadhuu OXpaHIEMBIX PACTEHUH W KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®denepanuu, KpacHoi KHUTH peruoHa.



PA3EJI 2. INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
ITPOT'PAMMBI 110 BUOJIOT'UN HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yiabTaTaM OCBOCHHUS OOy4YarOIIMMUCS
IIPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B cTpykType TUUHOCTHBIX PE3yJIbTaTOB OCBOCHMS MPOTPAMMBbI IO OMOJIOTUU BBIJICICHBI
CICAYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIIUMHCS  POCCHMCKON  TIpakIaHCKOU
UJACHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO, CAMOCTOATEIBHOCTH M CaMOOINPEIEIICHUIO,
Hanuyue momusayuyu K OOYUEHHUIO OWOJIOTHM, YeleHanpagienHoe pazeumue BHYTPEHHUX
yOeXJIeHUI JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHX TPATUIMNA pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU  CHCTEME
OMOJIOTHYECKOTO0  OOpa3oBaHMsl, Haauuue NPABOCO3HAHUS  HKOJIOTHUECKON  KYJIbTYpHI,
CcnocobHoCmuU CMasumy UENU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO OMOJIOTHH JOCTUTAIOTCS B €JMHCTBE
y4eOHOIl W BOCIUTATEIBHOM JESTETbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHATHIMHU B
o0ImiecTBe TMpaBWJIaMH M HOPMAaMHU MOBEJIEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHs BHYTPEHHEN MO3WLIHMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUs K 3aKOHY W IPaBONOPSIKY, YEJIOBEKY TPyJa M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
yBaXEHUsI, OEpEeKHOr0  OTHOIIEHHWS K  KYJAbTYpHOMY  HACJlEIUI0 W TPAAULIHIM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickon denepaunu, IpUpOIE U OKPYKAIOLIEH cpee.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTo npeameTa «buonorusy qomKHbI OTpaxarh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3WLIMEN JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpWEHTALMH, ITO3WTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
paclMpeHne KU3HEHHOIO OIbITa M OIbITAa JAEATEIbHOCTH B IPOILECCE pean3allid OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATENBHOMN 1€ATEIHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3UIMKU OOYYaloImIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOr0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYLIMOHHBIX MpPaB W OO0SM3aHHOCTEH, yBaXEHHE 3aKOHA U
IIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JEATEIBHOCTH IPU CO3JIaHUH YUEOHBIX IPOEKTOB,
pelieHny yueOHBIX U MO3HABATENbHBIX 3a/1a4, BHIITOJHEHUH OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TMO3HMIIMIO [0 OTHOIIEHHIO K SIBICHUSAM
COBPEMEHHO KU3HU U O0BSCHSATH €€

YMEHHE YYWUTBIBAaTh B CBOMX JICHCTBHSX HEOOXOJMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIEH ¢ pasHbIMU yO€XKIECHUSAMHU, KyIbTYPHBIMH LIEHHOCTSIMH U COLUATIbHBIM
MIOJIO’KEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHHUS Y4EOHBIX,
IIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3a/ad, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEILHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(hOPMHUPOBAHHOCTH POCCUNCKON TPaKIaHCKON MICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH mepes PoAMHOMN, TOPAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILIOE U HACTOSALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;



LEHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACJIEOUI0 W NaMATHUKaM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUHCKMX Y4YEHBIX B CTAHOBJIICEHHE U pa3BUTHE
OMoNOTuY, MOHUMAaHWsI 3HAYCHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uaeitHas ~ yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHHro u 3amurte (OrtedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUICKOr0O HAPOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJUTEISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHS LIEHHOCTEH CeMEWHOMN H3HU B COOTBETCTBUU C TPAAMIMSIMH HApOIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasl ICTETUKY OBITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3ACHCTBUS AKUBOU MPUPOBI U €€ NEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)XEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuvyeckoro BocnuTaHUuA, (GOPpMUPOBAHMS  KYJbTYPbl 310POBbA H
IMOIMOHAIBHOIO 0JIArONOJIYYHs:

MMOHUMAaHUE W peayn3alys 37J0pOBOTO U O6e30macHOro odpasa )KU3HU (3J0pOBOE MTUTAHHUE,
COOJIOZICHHE TUTUEHUYECKHUX MPABWI U HOPM, COAIaHCUPOBAHHBIN PEXKUM 3aHATHI U OTABIXA,
perymsipHass ¢u3nyecKkas aKTUBHOCTb), OEpPEKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY H IICUXUYECKOMY 3I0POBBIO;

MOHMMAaHWE LIEHHOCTH TMPaBWJI HHIUBUIYAJbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HaHHWE TOCJIEICTBUI U HEMPUATHS BPEIHBIX NMPUBBIUEK (YHOTPEOIEHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYI0JI00ue;

FOTOBHOCTh K  AaKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM UM COLMAIBHOM
HANPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO BBIMOJHATH
TaKylo JAesITeIbHOCTD;

WHTEpEC K pasNuvHbIM cepam mpodecCHOHATBHON NESATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BBIOOP OymyIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TIIAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO M CaMOOOPA30BaHHUIO HA MPOTSIKCHUH BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

HKOJIOTHUYECKH 11e7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILIECTBOBaHHS;

MOBBILICHUE YPOBHS 3KOJIOTMYECKON KYIbTYpBI: MPHUOOpETEHHE OMNbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX MOCIJIECJCTBUMN JJIsl OKpYKAIOLIEH Cpeibl;

OCO3HaHHUE TN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IyTel UX pelieHus;

CIIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaeMble TIPU U3yYEeHUN OMOJIOTHUH 3HAHUS M YMEHUS
IpU pelIeHuu MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COOIIOEHNE
MpaBuJl MOBEACHUSI B MPUPOJIEC, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OnOChephl);



AKTUBHOE HEMNPUATUE NEHUCTBUM, MPUHOCAIIUX BPEI OKPYKAlOLIEeW MPUPOTHOW Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIATrOMPHUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEAPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HAIMYUE PA3BUTOTO HJKOJOTHYECKOTO MBINIICHHS, JKOJOTUYECKOW KYIBTYpPHI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAmpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCS HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K YYAaCTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHWE  SI3BIKOBOM M UYUTATENbCKOM  KYIbTYpPHl KAk  CpeJICTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U IMO3HAHUS MUPA;

MOHUMaHHE CrenUu(pUKN OMOJIOrMM KaK HAyKH, OCO3HaHUS €€ poiu B (HhOPMUPOBAHHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYXKarolleM
MUpEe KakKk O eIWHCTBE TMPHUPOABI, 4YelOBEKa © OOIIeCTBa, B TMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH NpoodIeM COXpaHeHUsI IPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHH TSI COBPEMEHHOMN IMBHIIM3AINU: 00ECTICYCHHUS
HOBOT'O YpOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TIOUCKA ITyTEeH BBIXOJIAa U3 TII0OATBHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecrieueHns nepexoa K yCTOMYNBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
HCTIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMYECKMX 3HAHUHN B LIEJSX MOBBIIMICHUS OOIIei
KYJBTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH 00YJaroIuXcsi, OpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IMOJydyaeMble 3HAaHUS s aHalu3a M OOBSCHEHUS SBJICHUN
OKPYKAIOIIET0 MHUpPAa M MPOUCXOIANINX B HEM HM3MEHEHMI, YMEHHE JeaTh OOOCHOBAaHHBIC
3aKJIIOYEHUSI HAa OCHOBE HAy4dHbIX ()aKTOB U HMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUSA MJISl peIlleHus
po0JieM B peaTbHBIX )KHU3HEHHBIX CHTYAIIHSIX;

OCO3HaHHE LIEHHOCTU HAYYHOU JESATENIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOMyYEHUIO HOBBIX 3HAHWUU 1O OHOJIIOTHM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHsI yueOHOro npeamera «bHonorusy BKIIIOYAIOT:
3HaUMMBbIC IS (OPMHUpPOBAHUS MHUPOBO33PEHUS  OOYYAIONIMXCS  MEXKIUCHUTIINHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [IETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (hakT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOeHUE, M3MEPEHUE, SKCIEPUMEHT U JAPYTrHe); YHUBEpCaIbHbIC
ydeOHbIe JeHCTBUA (TO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJSITUBHBIE), 00ECIICUYNBAOIINE
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMAIbHOW KOMIIETEHIIUU OOYdJaromuxcs;
CIIOCOOHOCTh oOyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUTIIIUHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAJIbHbIC YydeOHBIC ICHCTBHSI B IO3HABATEIBHOU U
COLMAJIBHOM MPAKTHUKE.

B pesynbraTe u3yueHuss OHOJIOTMH Ha YpPOBHE CpEAHEro oomero oOpa3oBaHus Y
obyyJaromerocss OynyT cpopMHpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIBbHBIC yUeOHBIC IEHCTBHSI,



KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC YUeOHbBIC IEHCTBHS, pPETYJISTHBHBIC YHHBEpPCAIbHBIC
yueOHbIe ACWCTBHSI, COBMECTHAS IEATEIHHOCTD.

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOSHUS MPOTPaMMBI CPETHEro O00IIero odpa3oBaHUs
JOJKHBI OTPAXKATh:

OgJiaeHne YHUBEPCAIbLHBIMH Y4eOHBIMHU MO3HABATEIbLHBIMH A€ CTBUSIMH:

1) 6a3oBble JIOrHYecKme AeiicTBUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M AKTyaJH3HpOBATh MPOOJIEeMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCTIOJIb30BaTh TPU OCBOCHUHM 3HAHWUH TNPHEMBI JIOTMYECKOTO MBIIUICHHS (aHaim3a,
CHHTE3a, CpaBHEHMA, KIACCUPHUKAIMH, OOOOIIECHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
TIOHSTHH (BBIIENATH UX XapaKTePHbBIE MPHU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMH ITOHITHSIMH );

OTIPECTIATh IENU JEeATEILHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHTD PE3YJIbTATHI JACATEIbHOCTH C IIOCTABJICHHBIMH LEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS s OOBsICHEHHS (DaKTOB U SIBICHUN KUBOM
PUPOIB;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, JEIyKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHHSAX, (HOPMYIHpPOBATH
BBIBOJIBI U 3aKJTFOUCHUS,

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJICTBA JJIsl TIPE/ICTABICHUS CYIIECTBEHHBIX CBSI3CH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOTO pPoa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pazpabareiBaTh IJIaH peHieHWs npoOjemMbl ¢ y4ETOM aHalM3a  HUMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YAbTATOB IEISIM,
OILICHUBATh PUCKH MOCIIEICTBUI IEATSIHHOCTH;

KOOPJIMHUPOBATh W BBINOIHATH pPabOTy B YCIOBHSX pEANTbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbIe HCCJIEA0BaTEIbCKUE AeHCTBUSI:

BIIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEIBCKON U MPOSKTHOW ACSITENTbHOCTH, HABBIKAMH
paspemieHust mpooieM, ClOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY IOMCKY METOJIOB
pEIIeHUs TPAKTUIECKUX 3a]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMUS,

WCTIOJIb30BATh PAa3IMYHBIE BUABI JEATCIBHOCTH MO IOJYYCHUIO HOBOTO 3HAHHS, €T0
UHTEPIIPETAINH, MTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMsIX, B TOM YHCIE TPHU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GhopMHPOBATh HAYYHBIN THUIT MBIILJICHS, BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU
TOHSATUSIMH U METOAAMU;

CTaBUTHh M (POPMYIHPOBATH COOCTBEHHBIC 3a/la4ll B 00pa30BaTEIbHOU ICSITENLHOCTH U
KU3HEHHBIX CHTYaIIUsX;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyallM3UpPOBaATh 3a7ady, BBIIBUTATH
THIOTe3y €€ pelleHHs, HaXOAWTh apryMEHTHl JUIS J0Ka3aTejIbCTBa CBOMX YTBEPXKICHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHATM3UPOBATh TIOJYUYCHHBIE B XOAE pEIICHHUS 3aJa4d pEe3yJIbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh IIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTh 1IEJCHANPABICHHBIN MOUCK MEPEHOCa CPEICTB U CIOCOOOB ICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YyMETh TEPEHOCUTh 3HAHWS B TO3HABATEIBbHYID W  MPAKTUYECKYI0 0OJacTu
KHU3HEICATESIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTel;



BBIIBUTATh HOBbIE WJEW, MpeasiaraTb OpPUTMHAJIbHBIE MOJIXOAbl M PELICHHS, CTABHUTh
npoOJIeMbl U 33Ja4H, TOMYCKAIOIINE aJbTEePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmaunmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpMauu (Tekcre yueOHOro mocoows,
HAyYHO-TMIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBAaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (popm
MPEJICTaBICHUS, KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUHNBOCTH;

(dbopMynHMpoBaTh 3ampochl M NPUMEHSTHh pPa3IMYHbIE METOJbI NPH TOUCKE U OTOOpE
Ouosiornueckoil nHpopMauu, HeOOXOAMMOM JIJIsl BEITIOJHEHHSI YISOHBIX 3a/1a4;

npUOOpeTaTh OMBIT MCIOJIb30BaHUS WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (OpMY TNPEACTaBICHUS OHOJIOTUYECKOM
nHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCTOJIb30BAaTh HAYYHBIH S3BIK B KauecTBE CpEICTBa IMpH paboTe C OMOJIOTHYECKOU
uHboOpMalMel: MPUMEHITh XUMUYECKue, (GU3NYecKue U MaTeMaTH4YeCKHe 3HAKU M CHMBOJIBL,
dbopmynel, abOpeBUATYpy, HOMEHKIATYpPY, HCIOIb30BaTh M MPEOoOPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISITHOCTH;

BJAJIETh HAaBbIKAMHM pAClO3HABaHWS W 3alUThl WHGpOpMAIMK, HHYOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMH 1€l CTBUSAMU:

1) oOmmenue:

OCYILIECTBIATH KOMMYHHUKAIIMHM BO BCeX c(hepax *KHU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIM JUCKYCCHU TO CYIIECTBY 00CyXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIGHUS OTHOCHTEJIBHO BBINIOJHEHHUS TMpeIaraeMoil 3aJayd, YYHMTHIBAaTb MHTEPECHl U
COTJIaCOBAHHOCTb MO3ULUHN APYTUX YYACTHUKOB TUAJIOTA WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBAa OOIICHHWS, MOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallul, YMETh CMr4aTh KOHQJIHUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHM CIIOCOOAMH OOILEHUS W B3aWMOJACWUCTBUS, MOHMMATh HAMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITUpPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3pPEHHsI C HCIIOJIb30BAaHHEM S3BIKOBBIX
CPEIICTB.

2) cOBMeCTHaA 1eSITeJIbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBHUYaJIbHON pabOThl pH
pemeHny 6MoIorudeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOU 3a/1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUI C y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jieHa KOJUIEKTHBA;

NPUHUMATh LEIH COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATH W KOOPIMHHPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJAThH IUIaH JEHCTBUH, pACHPENCNSTh POJIU C YYETOM
MHEHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJa/la U Ka)KJOT0 YJacTHHKA KOMaH/Ibl B OOIIHI pe3ynbTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaratb HOBbIE MPOEKTHI, OLEHUBATh MJIEU C MO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh TMO3UTUBHOE CTpPATETHYECKOE IMOBEACHHWE B PA3JIWYHBIX CHUTYalMsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMH Pery/siTUBHBIMU AeiiCTBUAMM:

1) camoopranm3anus:



UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS [UIsl BBIABICHUS MPOOJEM M HMX pEIICHUs B
KU3HEHHBIX M YU€OHbIX CUTYaIHAX;

BBIOMpATh HAa OCHOBE OMOJIOIMYECKUX 3HAHUH IEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX 10 OTHOLIEHUIO K XMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENILHO OCYILECTBIISATh TMO3HABATEIbHYIO ACSATEIbHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30BATEIBHOM JESITCIBHOCTH U
YKU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIFHO COCTAaBJIATH IJIaH PEIIeHUs POOJIEMbI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUN;

JaBaTh OLEHKY HOBBIM CUTYALUsIM;

pacuMpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHHIH;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM HSpyauluu B pa3HBIX
00J1acTsAX 3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUSIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HaBbIKAMH MTO3HABATEIBHOMN pedieKCun Kak OCO3HAHMSI COBEPIIIAEMBIX JIeHCTBUIA
U MBICIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBaHHM, UCIOIB30BaTh IPUEMBI pediiekcuu
JUISL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATH PUCKHU M CBOEBPEMEHHO IIPUHUMATH PEUIEHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYIHX IIPH aHAIU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

3) npuHsTHE Ce0HA U APYTUX:

NPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPH AHATIU3€E PE3YyIbTAaTOB ACSATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OUIHOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYrOro YeJIoBeKa.

INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3ynbTaThl OCBOCHHS cofepxaHus ydyeOHoro npenmera «buomorus» Ha
yrIIyONEHHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHre NpoQHUILHOr0 00yueHHs! 00y4aromuxcs
Oouonorun. OHM BKIIOYAIOT: creuuduyeckue Juisi OUONOTMM Hay4YHbIE 3HAHMS, YMEHHUS U
crocoObl JEHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESTENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUH M MX NMPUMEHEHUIO B Pa3jINYHbIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX KU3HEHHBIX CUTyauusax. [IpeameTHble pe3yapTaThl IPEACTaBIECHbI 110 T0J1aM
U3Y4YECHUSI.

[IpenmetHble pe3ynbTaThl OCBOCHHUs ydyeOHoro mpeamera «buonorus» B 10 Knacce
JIOJIKHBI OTpaXaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUHN B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOIBI U
peleHnH MpoodJieM parloOHAIEHOTO MTPUPOIOIONB30BAHUS, O BKIIAIE€ POCCHUCKUX U 3apYOEKHBIX
YyU€HBIX B pa3BUTHE OUOJIOTHY;

BJIaJICHHE CHUCTEMOM OMOJOrMYECKMX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATaIoIINe
OMOJIOTHYECKHE TEPMHUHBI U TOHATHUS (PKU3Hb, KJIETKA, OpPraHu3M, MeTa0oJu3M, TOMEOCTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEECHUE, HACIEACTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenust (H. . BaBunoBa — o uenrpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
IIEPBOIO MOKOJIEHMSI, paCLICIIEHUs], YUCTOTHI FaMET, HE3aBUCUMOro HacyenoBanus I'. Mennens,



TOMOJIOTUYECKHX PSAIOB B HACJIEICTBEHHOW u3MeHunBOocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMU METOAAMH HayYHOT'O MO3HAHMSI, UCTIOJIb3YEMbIX B OMOJIOTUYECKUX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOJCHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HCJEe OakTepwii, TpHOOB, PACTCHHIA,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PaCTEHMI, )KMBOTHBIX, YEIOBEKa,
MPOIECCOB KU3HEACATEILHOCTH, MPOTEKAIIINX B OpraHU3Max pacTeHWH, >XUBOTHBIX U
YeJI0BEKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BEIIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOTr0 M reTepoTpo(HOro TUMOB MHUTAaHUs, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, sMOpruoreHe3a, NoCTIMOPHOHATILHOTO Pa3BUTHUS, PA3MHOKECHHUS,
WHANBUAYAIILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCA,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OPTraHOHWIAMU KIETKH M UX (YHKIUSMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHel U X (pyHKUIUSMHU, MEXKIYy OpraHaMU U CUCTEMaMHU OPraHoOB Y
pacTeHMii, >KMBOTHBIX W 4YEIOBEKAa M WX (YHKIUSMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
GyHKIUSIMHE, MEXKAY 3TanmaMd OOMEHa BELIECTB, dTamaMU KJIETOYHOTO IMKIAa U YKU3HEHHBIX
[IUKJIOB OPTaHM3MOB, JTallaMH SMOPUOHAIBHOTO pPAa3BUTHUS, TEHOTUIIOM | (EHOTHUIIOM,
dbenoTunom u GpakTopamMu Cpeibl OOUTaHUS;

YMEHHE BBISBISATh OTIUYHUTEIHHBIC MPHU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PacTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY JIJISl I0Ka3aTebCTBA POACTBA OPTaHU3MOB Pa3HbIX CHCTEMAaTUUYECKUX TPy,

YMEHHE peliaTh OWOJOTHMYeCKHe 3a/layd, BBISBISATH MPUYMHHO-CIEJACTBEHHBIE CBS3H
MEXIy HCCIEIyeMbIMU OHOJOTHYECKUMH TPOIECCAaMU M SIBICHUSMHM, J€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JJAOOPATOpHbIE U MpaKTUYeCKue paboThl, COONIONATh MpaBUia Mpu
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIABUIAaTh THIIOTE3bI, MPOBEPATh HMX JKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMynupys 1eNbh UCCIeI0BAaHUS, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIBTATHI U JIeJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIICIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUH U
MEIWIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MYyOJWYHO MPEICTABIATH
MOJTy4YEHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHHBATh OJTHYECKHE aCMeKThl COBPEMEHHBIX WCCIIECIOBAaHUN B 0O0JIACTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMA M CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHE OCYIIECTBIIATH OCO3HAHHBIA BBIOOP OymyIieit nmpodeccCuoHaNbHOM ACSITEIPHOCTH
B o0Oyiactu OWOJIOTHMH, MEIUIMHBI, OWOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SIICTBA,
MUIIEBONH MPOMBIIUIEHHOCTH, YIAyONsTh TO3HABAaTENbHBIM HMHTEpEC, HamnpaBiICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEW Mpodeccud U MPOJODKEHHE OHOJOTMYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHET0 MPOPECCHOHATBHOTO W BBICIIIETO 00pa30BaHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUs yueOHOro mpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOI €CTeCTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YETOBEYeCTBA, a TAaKXKE B PEIICHUU BOIPOCOB
pPalMOHANILHOTO TPHUPOAOIOIB30BaHNsA, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHHS K
npupoje, oOIIeCTBY, YENOBEKY, O BKIaJ€ POCCHUHCKMX U 3apyOekHbIX YUEHBIX-OMOJOrOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMOI OMOJIOrMYECKUX 3HAHUM, KOTOpasi BKIIFOYAET ONpPEACICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAraloluX OWOJOrMYeCKUX TEPMHUHOB W TOHATHH (BUA,



sKocuctema, Owocdepa), Ouonormdyeckue Teopun (dBomonuonHas Tteopusst Y. JlapBuHa,
CUHTEeTHUecKas Teopus sBomtonuu), yueHus (A. H. CeBepuoBa — 0 myTsSX U HalpaBICHMSX
sBosonuu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonacrtsa K. M. Bbapa), mpasuna (munumyma HO. JluGuxa,
9KOJIOTHUYECKOU MUPaMHUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. 'nnbepra);

YMEHHE BIQJIeTh OCHOBHBIMH METOJAaMU HAy4YHOTO T[IO3HAHUS, WCIIONb3yeMBIMH B
OMOJIOTHYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (ONMHCaHHE, HU3MEpEeHHeE,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISABICHHS M OIICHKM aHTPOIOTCHHBIX M3MEHEHUH B
PUPOJIE;

YMEHHUE BBIICIATH CYIIECTBEHHBIC NPU3HAKU: BUAOB, OHOTEOLIEHO30B, IKOCUCTEM U
Oouocdepsl, CTAOMIM3UPYIOIMIETO, IBIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
QIUTOMIATPUIECKOTO ¥ CUMIATPUIECKOTO BU000PA30BAHNUS, BIUSHUS JABIKYIIUX CHJ DBOJOIUN
Ha reHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPTaHW3MOB K Cpelie OOMTaHMsI, YepeaOBaHuUs
HaINpaBJICHUH 3BOMIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMOCBS3M MEXy IPOLIECCAMU SBOJIONUH, ABMKYIIUMHU
CHJIaMH aHTPOIOTreHe3a, KOMIIOHEHTAaMH Pa3IMYHBIX SKOCHCTEM M MPHUCHOCOOJICHUSAMU K HHUM
OpraHU3MOB;

YMEHHE BBISBISATh OTIMYUTENBHBIE TMPU3HAKH JKUBBIX CHCTEM, MPHUCIIOCOOJICHHOCTD
BUJOB K cpene oOuTaHus, aOMOTUYECKUX UM OHOTHYECKUX KOMIIOHEHTOB HSKOCHUCTEM,
B3aMMOCBSI3€i OpraHW3MOB B COOOIIECTBAX, aHTPOIIOI€HHBIX M3MEHEHUH B 9KOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO
U CHMBOJMKY U1 JOKa3aTelbCTBAa POJACTBA OPraHU3MOB Pa3HbIX CHCTEMaTHYECKUX TIPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHMS, €AMHCTBA YEIOBEUYECKHUX pac, HEOOXOIUMOCTH
COXpaHEHHUsT MHOrooOpa3usi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEUYECTBA;

yYMEHHE peuiaTb OWOJOrMYecKHe 3a/layM, BBISABIATH NPUYUHHO-CIEACTBEHHBIE CBS3U
MEXIy HCCIEyeMbIMU OHOJOTHYECKIMH TIPOIECCAMH W SIBJICHUSMH, [€1aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBITIOIHATD JIAOOPAaTOPHBIC U NMPAKTHYECKUE PabOThI, COOIIOAATH MpaBHia MPH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIABUTATh THIIOTE3bI, MPOBEPATh HMX JKCIEPUMEHTAIbHBIMU CpPEJICTBaMH,
bopMynupys 1eb UCCeI0BaHus, aHATM3UPOBATh MTOJYYEHHBIE PE3YNIbTaThl U JeJIaTh BBIBOIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIENOBATEIHCKON paboTe 1Mo OMOJIOTHU, DKOJIOTHUU H
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJWYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YYEHUYECKIX KOH(EPECHIIUSIX;

YMEHHE OLIEHWBATh THUIOTE3bl M TEOPUHM O MPOUCXOKACHUU >KU3HM, 4YEJIOBEKAa H
YeJOBEYECKHX pac, O MPHYMHAX, MOCIEICTBHAX M CHOCO0aX MpeNOoTBpAICHHs TI00aTIbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBIATH OCO3HAHHBIN BHIOOP Oynyiieit npodeccuoHanbHON NesITeIbHOCTH
B o0mactu OMONOTMM, DKOJOTHUH, MPHUPOAOIOJIb30BAHUSA, MEIULUHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO34KCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
MO3HABATEJIbHBI HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBI BBHIOOP COOTBETCTBYIOMIEH
npodeccud M TMPOJODKEHHE OHOJIOrMYecKoro oO0pa3oBaHMsS B OpPraHMU3ALUAX CPEIHETO
po(eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMSI.



PA3JIEJI 3. TEMATUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne | HammeHoBaHMe pa3aesioB U TeM KoaundecTBO 9acoB DJIeKTPOHHbIE
n/n MPOrpamMmbl (undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl
Bcero Kourpo @ IIpakTn
JbHbIE = YeCKHue
padoTbl | padoThI
1 buoiorus kak Hayka 1
2 JKuBble cUCTEMBI U UX U3YyYEHHE 2
3 buonorus kneTku 2 0.5
4 XuMmunyeckas opranusanus kietkn | 10 1
5 Crpoenue U GyHKINU KIETKU 8 2
6 OOMeH BelecTB U MpeBpalieHue 9 1
SHEPTUU B KIETKE
7 HacnencrBennas nadopmanus u 9 0.5
peanuzaiys e€ B KJIETKe
8 JKU3HEHHBIN UK KIIETKU 6 1
9 Crpoenue u GyHKIIMHA OpraHu3MoB 17 1.5
10  Pa3mMHOXEHUE U pa3BUTHE 8 1.5
OpraHU3MOB
11  T'eneruka — Hayka o 2 0.5
HACJIEICTBEHHOCTH U
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEpPHOCTH 10 1
HACJIEICTBEHHOCTHU
13 | 3aKOHOMEpPHOCTHU U3MEHUYUBOCTH 6 1
14 T'eneruka yenoBeka 3 0.5
15 | Cenekuus opraHu3MoB 4 1
16  buorexHoyIOTHS U CUHTETHYECKAs 4
Ouosorus
17  PesepBHOE Bpemsi 1
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
I[MPOI'PAMME
11 KIIACC
Ne  HauMeHOBaHuUe pa3esioB U TeM Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
n/n MPOrpaMMbI (undposrbie)
oOpa3oBaTe/ibHbIE
pecypcesbl
Bcero Kontpo IIpakTn
JbHbIE = YecKHe
padoTsl | paGoTHI
1 3apokJIeHUE U pa3BUTHE 4




9BOJJIFOIIMOHHBIX Hpel[CTaBHeHI/If/’I B
onosornu

2 MuxkposBoitonus u €€ pe3yiabrarel | 14 2

3 MaxkpoaBontonus 1 €€ pe3yapTaTel | 6

4 IIponcxoxaeHue u pa3BuTue 15 1.5
YKU3HM Ha 3emiie

5 [Ipoucxoxaenue yeaoBeka — 10 1
aAHTPOIIOT€HE3

6 DKoJ0rus — Hayka o 3 0.5
B3aMMOOTHOLICHHUSIX OPTaHU3MOB U
HAJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karolen cpenoi

7 Opraau3Mebl U cpeqia OOUTaHHs 9 1.5

8 DKOJIOTHSI BUJIOB U MOIMYJISIIAI 9 0.5

9 DKOJIOTHUsS COOOIIECTB. 12 0.5
DKOJIOTHYECKUE CUCTEMBI

10 | buocdepa — rmobanpHas 6
JKOCHUCTEMA

11  YenoBek u OKpy»karomias cpena 6

12 PesepBHOE Bpemst 8

OBIIEE KOJIMYECTBO YACOB I1O0 102 7.5

ITPOTPAMME




