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MNOACHUTEJIbHASA 3AIIMCKA

[Iporpamma mo yuebHOMY nipeamety "buonorus" (nanee - OUOJIOTH) HA YPOBHE CPEIHETO
obmiero oopazoBanus papadborana Ha ocHoBe DenepanbHOTO 3aK0HA OT 29.12.2012 Ne 273-D3
«O6 obpaszoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpemnogaBaHus
yuebHoro npeamera «bronorus» 1 OCHOBHBIX MOJIOKEHHH (enepanbHOi paboueil mporpaMMel
BOCITUTAHUSL.

VYueOunplii npeamer «buosiorus» yriyonénHoro ypoBHs usydeHus (10-11 xiaccer)
SBIISICTCSI OJIHUM M3 KOMIIOHEHTOB NpeAMETHON oOnactu «EcTecTBEeHHO-HAay4YHBIE MPEIAMETHD.
CornacHo mnonoxenusMm PI'OC COO mnpoduibHble y4yeOHbIE MPEAMEThI, H3y4aeMmble Ha
yrayOnEHHOM YpOBHE, SBJISIFOTCSI criocoOoM nuddepernuanmm oOydeHUsT Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI M TPHU3BAaHBI 00ECTIEUYUTHh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM MPO(PECCHOHATBHBIM W BBICIIUM OOpazoBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX IPEIMETOB JIOJDKEH OBITh OPMEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIHUTATENFHBIX M Pa3BUBAIOIIMX 3a/1a4, CBSA3aHHBIX C MPO(OpUCHTAITUEH
oOyJaromuxcss W CTUMYJIMPOBAHHEM HWHTepeca K KOHKPETHOW OO0JacTH Hay4HOTO 3HAHW,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOM, SKOJIOTUEH, TICHXOJIOTHEH, CIHOPTOM WM BOEHHBIM
TIEJIOM.

[Iporpamma o yue6HOMY npeamery "buonorusa" na€r mpencraBieHue o e U 3ajadax
u3ydeHus yueOHoro npenmera «buonorus» Ha yriyOon€HHOM ypOBHE, OMpeNeNsieT 00s13aTebHOe
(MHBapMaHTHOE) TPEIMETHOE COJEpKaHWEe, €ro CTPYKTYPHpPOBAHHE IO pa3ieiaM U TeMmawm,
pacnpeziesieHue o KjaccaM, peKOMEH/IYeT MOCIeI0BaTeIbHOCTh U3yUeHHs] y4eOHOTro MaTrepuala
C y4€TOM MEXIpPEAMETHbBIX M BHYTPHUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamme mo OuoOSIOTHH peann30BaH MPHHITAI
MPEEMCTBEHHOCTH C H3y4yeHHEM OWOJIOTMM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHws,
Onmaromaps uYeMy IpPOCMATpPUBACTCS  HANpPaBICHHOCTh HA  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIILJICHHS, MPEeICTaBICHU 0 3J0pOBOM OOpas3e >KHW3HU, Ha
BOCIIUTaHHEe OEpEeKHOr0 OTHOILIEHUS K OKpYXaromied mpupoaHoil cpeme. B mporpamme mno
OMOJIOTMM TakXKe IOKa3aHbl BO3MOXKHOCTU YyueOHOro mnpeamera «buonorus» B peanu3anuu
tpeboBannii ®PI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM H IMPEIMETHBIM
pe3ynpraTaM o00ydeHHs U B (QOPMHPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOU
NEeSITEIbHOCTH OOy4YaloUuxcs MO OCBOCHUIO COJEp)KaHUs OMOJIOIMYECKOTO 00pa3oBaHUS Ha
YpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii npeamer «buonorus» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHMs 3aBEpIIACT
Oouosnoruueckoe o0Opa3oBaHKE B IIKOJE U OPUEHTHUPOBAH HA PACIIUPEHUE U YTIyOJIeHHe 3HAHUN
oOyyaronuxcs O JKMBOW MPHUPOJAE, OCHOBaX MOJEKYISIPHOM U KJIETOYHOW OHOJIOTHH,
SMOpHUOJIOTUHA U OWOJIOTUM Pa3BUTHUS, TE€HETUKH, CENEKIUU, OMOTEXHOJIOTHH, SBOJIOIHOHHOTO
yUEHUS U KOJIOTHUH.

Nzyuenne yuebHnoro npenmera «buosnorus» Ha yriryOJleHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIeIyIoUIeMy MOJydeHHI0 OHOJIOTHYECKOro oOpa3oBaHUS B
By3aX M OpraHH3alMsiX CpeaHero mnpodeccuoHaabHOro oopasoBaHus. OCHOBY €ro coJepKaHHs
COCTaBIISIET CHUCTEMa OWOJIOTUYECKUX 3HAHUH, MOJYYEHHBIX MPU HM3YyYCHHH OOYydYaroIUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OHOJOTMH Ha YpPOBHE OCHOBHOTO OOIIETo
obpazoBanus, B 10—11 knaccax 3Tu 3HAHUS MOJNY4YalOT pa3BuThe. Tak, pacuIupeHsl U yriryOiaeHsbl
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OaKkTepusx, opraHM3Me 4eJOBeKa,
O0IMMX 3aKOHOMEPHOCTSX KHU3HH, MJONOJHUTENBHO BKIIOYEHBI OHOJOTHYECKUE CBEICHHS



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOPbIE MOYKHO MCIIOJIb30BaThb KaK OPUEHTUPHI IS
MOCIeyIoIero Beidopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJOTHUECKUX 3HAHHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, IMOTYICHHBIMHU 00yUYaIOITUMUCS TIPH U3y4CHUH (DU3HKHU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpamMmbl mo ydeOHOMY mpeaMeTy "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M SBOJIIOLMOHHBIA TMOJXOAbI K HM3y4eHHIO0 Onosoruu. COrilacHO UM, H3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3allly,
HBOJIIOIUM OPraHUYeCKOro Mupa Ha 3emyie, COXpaHEHHUs OHMOJIOTHYECKOTO pa3sHOOOpasHs
mwia"etsl. Tak, B 10 kimacce M3ydaroTcsi OCHOBBI MOJIEKYISIPHOM M KJIETOYHOM OHOJIOrHUH,
AMOPHOJIOTUN W OMOJIOTHH Pa3BHUTHsI, TCHETUKU U CEIICKIINH, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTUH, AaKTYaTU3UPYIOTCA 3HAHUA OOy4JalomMXCs IO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢usmosorun yenoBeka. B 11 kimacce M3ydaroTcsi SBOTIOIMOHHOE YUE€HHE, OCHOBBI IKOJIOTHH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mpu3BaH 00eCNeYUTbh OCBOEHHE OO0YyYaroIIMMHMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, MWJIeH, NPUHLMIIOB W TPaBUJI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHUpa, 3HAHUH O CTPOEHHH, MHOTO0Opa3uu U
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJsSluu, OHOLIEH03a, SKOCHCTEMBI, O BBIJAIOUIUXCS
Hay4HBIX JOCTIKCHHIX, COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH, TPHUKIAJTHBIX aCMeKTax
Ouonornueckux 3HaHWM. J{7s pa3BUTHA M NOJJEpKaHUS WHTepeca o0ydaromuxcsi K OHoJoruu
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHaja B COAEPKaHUU IMPOTrpaMMbl 1O
OMOJIOTHUH TIPETYCMOTPEHO 3HAKOMCTBO C WMCTOPHUEH CTAHOBJICHHS W Pa3BUTHS TOW WM WHOM
obnactu OMOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEXKHBIX YUEHBIX B pEIICHHE BaKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MpoOIIeM.

Henb u3zyuenus yuebHoro npeamera «buonorusi» Ha yriiyonéHHOM ypOBHE — OBJIAJCHUE
0oOyyaroUMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHu3aluy >KUBBIX CHCTEM
pPa3HOro paHra u NpUoOpeTeHrne YMEHUH HMCIOJIb30BaTh ATH 3HAHUS B (OPMUPOBAHUN HHTEpECa
K ompenenéHHoi o0macTu nMpoeCCHOHANBHONU JESITEIPHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, WIH K
BBIOOPY y4eOHOT0 3aBe/IeHus IS IPOJOKEHUs OHOJIOTHYECKOr0 00pa30BaHus.

JlocTxeHnue 1enu u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHueM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YaIOLIUMHUCS  CHUCTEMBbl  OHUOJIOTMYECKUX  3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIEMIMAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOLUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTMHY MHpa; O CTPOCHUMH,
MHOT000pa3uu U 0COOCHHOCTSIX OMOJIOTUYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYNALus, BUJ,
ouoreoreHo3, O6uocdepa); O BBIJAIOMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAHUSAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydJamIuxcsi ¢  MeToJaMH  TO3HAHWsS ~ KUBOM  MPUPOJIBI:
UCCIIEeIOBATEIbCKUMH METOJaMH OMOJIOTHYECKUX HAyK (MOJIEKYJIAPHOU U KIETOYHOUM OMOIOTHH,
ASMOPHUOJIOTUN U OMOJIOTHH Pa3BUTHS, TEHETUKU U CENEKIUU, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTHH, TAlCOHTOJOTHH, JKOJIOTHH); METOJaMU  CaMOCTOATEIBHOTO  MPOBEACHUS
OMOJIOTMYECKUX UCCIEIOBaHUI B Jjabopatopud W B Mpupoje (HaOmoIeHue, U3MepeHHe,
AKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJiecHuEe OOYYAIONIMMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOJUTh, aHAIMU3HPOBATh U
MCIO0JIb30BaTh OMOJIOTUYECKYIO UH(OPMAIIHIO; MOJIb30BAThC OUOIOTHUECKON TEPMHUHOIOTHEH U
CUMBOJIUKOW; yCTaHAaBIMBaTh CBS3b MEXKIYy pa3BUTHEM OHOJOTHHM H  COIMAIBHO-
SKOHOMHYECKUMHU M HKOJOTHUYECKUMHU MpoOIeMaMU YelOBEUeCTBA; OLEHUBAThH IOCIIEICTBUS



CBOCH JEATEIIBHOCTU 10 OTHOIICHUIO K OKpYXarolled NPUPOJHONW cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO0  OKPYXKAIOIIUX JIFOJICH; OOOCHOBBIBATH M  COONIOJATh MEPHI
npo(MIaKTUKA MH(EKIMOHHBIX 3a00JIeBaHUM, PAaBUIAa TOBEACHUS B MPHUPOJE U 0OECTICUCHHS
0€301acCHOCTH COOCTBEHHOM KXU3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYAIMSIX MPUPOTHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHA B OOJIACTH
OHOJIOTHH;

pa3BUTHE y OOy4aIOUIMXCS MHTEUIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEH B Ipoliecce
3HaKOMCTBA C BBIAAIONIUMHCS OTKPBITUSAMU W COBPEMEHHBIMU HCCIICOBAaHUSMH B OHOJIOTHH,
pemaemMpIMi €10 TpoOIeMaMH, METOJOJIOTHEH OWOJIOTUYECKOTO HWCCIICAOBAHMS, TPOBEICHHS
OKCTIEPUMEHTAIBHBIX ~HCCIICAOBAHUM, peIIeHUs OWOJIOTHYECKUX 3a7ad, MOJCITUPOBAHHUS
OMOJIOTHYECKUX OOBEKTOB U TIPOIIECCOB;

BOCIIMTaHUE y OOYUYAIOMIMUXCSI [IEHHOCTHOTO OTHOIICHHS K KMBOW NMPHUPOJIE B LEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHHAM; (OPMHPOBAHHE DSKOJOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl TOBEACHUS B TPUPOJE; WHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUU;

nproOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIllHOHAIEHOM IPHPOIOTIOIb30BAHIH
(coOmronenne mpaBWJl TOBEACHHUS B MPHUPOJAE, OXpaHbl BHJIOB, JKOCHCTEM, Ouochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3/I0OPOBBS M 3JIOPOBBS OKpYXKAIOUIUX Jofed (coOno/ieHust mep
npoduIakTUKK  3a0oJieBaHUM,  oOecredeHrne  O€30MaCHOCTH  JKU3HEACATENIHPHOCTH B
Ype3BBIYaHBIX CUTYALUSIX TMPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCJIOBHM [UIsi OCO3HAHHOTO BbIOOpa OOYyYalOIIMMHUCA HWHAUBUAYAJIbHOMN
00pa3oBaTeIbHON TPAGKTOPUH, CIOCOOCTBYIOMICH TOCIEAyImeMy MpodeccuoHaIbHOMY
CaMOOIIPENICJICHUI0, B COOTBETCTBUM C HUHAMBHIYaJbHBIMH HWHTEpecaMHd U NOTPEOHOCTIMHU
pervoHa.

OO6miee 9MCIIO YacoB, OTBEJACHHBIX Ha W3YUYCHHE OHMOJIOTMM Ha YIIIYOJICHHOM YpPOBHE
cpennero oOmiero obpaszoBanms, cocrtaBiser 204 ugaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OT6op opraHu3alMOHHBIX (HOpPM, METOJOB H CPEACTB OOydeHHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEHU(UKU €ro COJep>KaHus M HAIpPaBIEHHOCTH Ha MPOAOJIKEHHE
Ouosoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CPEAHEro Mpo(ecCHOHATBLHOTO U BBICIIETO
oOpa3oBaHusI.

OO0s13aTeNIbHBIM YCIIOBHEM TPU OOy4eHUHM OMOJIOTUM Ha YriyOJEHHOM YpOBHE SIBISIETCS
MpoBeJieHuEe J1a0OpaTOpHBIX M TMpakThuyeckux pador. Takke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX U  Y4eOHO-HCCIEIOBAaTEIbCKUX paboT, TeMaTHKa KOTOPBIX
OTpeeNsAeTCs y4YUTENIeM Ha OCHOBE HMEIOIUXCS MaTepHaTbHO-TEXHHYECKUX PECcypcoB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKAHUE OBYUEHMUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIACIEHHOE  KYpCcuBom, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHo# urorosoit arrecrauuu (I'1A).

Tema 1. Buosorusi Kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. KpaTkash MCTOpuUsi pa3BUTHs OWOJIOTHH.
buonornveckne Haykum W H3ydaemble UMHU TpoOiieMbl. DyHIaMEHTANbHBIC, MPUKIAJHBIC H
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWOJOTHHM B (HOPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHUHBI
mupa. Ilpodeccun, cBsizaHHble ¢ Ouosorueil. 3HaueHHEe OHOJOTMM B MPAKTUYECKOM
NESTETPHOCTH YENIOBEKAa: MEIUIIMHE, CEJIIbCKOM XO3SIHCTBE, MPOMBIIICHHOCTH, OXpaHe
MIPUPOJIBL.

JdemMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apsun, V. ['apsei, I
Mennens, B. WU. Bepunaackuii, U. II. [TaBnosB, M. WM. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuibt u cxeMbl: «CBsi3pb OMOJIOTUM C APYTUMH Haykamm», «CucTeMa OMOJIOTHYECKUX
HayK».

Tema 2. J)KuBble CHCTEMBI M HX H3yUeHHUE

XKuBble cucTeMbl Kak mpeaMer u3ydeHus: Ouosnoruu. CBOICTBa HKUBBIX CUCTEM: €AUHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh U IEJIOCTHOCTh, CJOXHOCTh M YIOPSJA0YEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOPraHU3allisi, CAMOBOCIIPOM3BEIEHHUE,  Pa3IPAKUMOCTb,
W3MEHUYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd SKUBBIX CHCTEM: MOJICKYJISPHbIA, KJIETOYHBIM, TKaHEBBIMH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUA ),
ouoctepusiit. [Iporeccsl, mpoucxosimue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU KHUBOTO.
XKuznp kak popma cymecTBoBaHUsA Marepuu. Hayku, u3ydaroniye >kMBble CUCTEMBbI HA Pa3HBIX
YPOBHSX OpraHU3aIUH.

N3yuenune >xuBbIX cucteM. MeTonbsl Ouosiormdeckoil Hayku. HaOmroneHue, m3mepeHwue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. lloHsThe o 3aBUCUMON M HE3aBHCUMOI
nepemenHoil. I[lnanupoBanue nskcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runore3a. [lonsatue BeIOOPKU U €€ ToCcTOBEpHOCTh. Pa3dpoc B Omonornueckux naHHbIX. OleHKa
JOCTOBEPHOCTH TOJIYYEHHBIX Pe3yNbTaToB. [IpUunHbBI MCKaKEHUS PE3ylIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdemoncTpanun

Tabmuiet 1 cxembl: «OCHOBHBIE TPU3HAKH IKU3HW», «bHUONOTHYECKHE CHUCTEMBIY,
«CBOHCTBA )KUBOU MaTepun», «YPOBHU OpraHU3allUy KUBOU MPUPOIbD, «CTPOEHUE KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI  OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenosy, «buocdepay, «MeToabl H3yUEHHS KUBOUN IPUPOJIBD.

Ob6opynoBanue: 1abopatopHOe 060PyAOBAHUE IS TPOBEACHUS HAOIIOICHHH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonb3oBaHUE Pa3IUYHBIX METOJOB MPH HU3YUYEHUU KUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku



Knerka — cTpykTypHO-(DyHKIMOHAJIbHAS €IUHHIA KHBOTO. MICTOPUS OTKPBITHS KIICTKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUHU.

Metoapl MONEKYISIPHOM ¥ KJIETOYHOW OHOJOrMM: MHKPOCKOIHUS, XpomaTtorpadus,
anekTpodopes, METOJ  MEUYEHBIX aroMoB, Ju(QepeHnnanbHoe  HEeHTPH(YrupoBaHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue @HuUKCUpOBaHHBIX KiemoK. DIEKTPOHHAS MHKPOCKOIIHUS.
Kongokanvnan mukpockonus. Bumanvhoe (npusicuzneHnoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIsann, M. l1lnelinen, P. Bupxos, K. M. bap.

Tabmuuer n cxembl: «CBETOBOH MHUKPOCKOI», «INEKTPOHHBIA MHKPOCKOI», «McTopwHs
Pa3BUTHSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MMKpPOCKOI, MUKpOIIpenapaThl PacTUTEIbHBIX, )KUBOTHBIX U
OaKTEepHATBHBIX KIETOK.

IIpakTnueckas padora «/I3yuyeHne METOJ0B KJIETOUHOH Oumosoruu (xpomartorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKH

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI. Bosa u €€ poJib

KaK pacTBOPUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUM KIJIETKH, TEIUIOPETYIISIIHH.

MunepasnbHbIe BELIeCTBa KIETKH, UX Onosioruyeckasi pojib. Posib KATHOHOB ¥ @aHUOHOB B KJIETKE.

Opraandeckue BemecTBa KIETKU. bruosornueckue noanMepsl. benku. AMUHOKHACIOTHBIN

coctaB OenkoB. CTpykTypbl OenkoBoil Mosekynbl. [lepBuunas cTpykrypa Oenka, menTHAHAs

CBs3b. BropuuHas, TpeTwyHasi, 4eTBEpTUUYHAs CTPYKTYyphl. JleHaTypamus. CBoiicTBa OCIIKOB.
Knaccudukanus 6enkoB. buonorndyeckue hyHkiuu 6emkoB. [Ipuonui.

YrineBoapl. MoHOcCaxapuabl, AUCaXapubl, OJIMTOcCaxapuabl W ToJucaxapuibl. OOuui
IUIaH CTPOCHHUS U (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buojormyeckue ¢QyHKINUN
YIJIEBOJIOB.

Jlumuger.  TmapodunbHo-THApOGOOHBIE  cBoMcTBa.  Knaccubukamuss — TUNUIOB.
Tpurmuuepuasl, pochomunuabl, BOcku, crepouibl. buonornyeckue Gpynkuuu nunuaos. Obuue
CBOMCTBa OHOJIOTHYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykinenHOBBIX KHUCIOT. HykieoTumsbl.
[Tpunnun kommiementapHoctd. [IpaBwio Yapradda. Crpykrypa JIHK — nBoiitHas crimpaib.
Mectonaxoxaenue u ouonorndeckue pynknun JJHK. Bunst PHK. ®ynknun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornyeckue
¢byakiun  AT®. BoccraHOBIEHHBIE TEPEHOCUMKH, WX (QYHKUMM B  KIeTKe. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorus: OMOXUMHUYECKHEe M OMO(U3MYECKHe HCCIEeOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJEKyl. Mooenuposanue cmpykmypsvl u  Qyukyui
buomonekyn u ux Komniexcos. Komnvromepmwiii Ousain u opeaHudeckuii cunmes OUOMONEKYI U
UX HEeNnPUPOOHLIX AHATI0208.

JdeMoHcTpanuu

[optperst: JI. Tlomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacrnpeneneHue XMMHUYECKMX 3JEMEHTOB B  HEXKHUBOM  NPUPOIEY,
«PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBOU ITPUPOJIEN.



Tabmuuper u cxemsl: «llepuoguueckas TaOnuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemiectBa B cocTaBe OpraHu3MoB», «CTpOeHHE MOJICKYJbl OenKay,
«CTpyKTypBl OETKOBOM MOJEKYNIbI», «CTpoeHHE MOJEKYNI yrieBoAoB», «CTpOoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XMMUYECKast [TOCya U 000pyJ0BaHUE.

JladopaTopHas padora «O0Hapyx)eHHEe OCIKOB C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI.

JlabopaTopHas padora «lccienoBaHue HYKJIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KICTKH

Tunel kIeTok: sykapuoTuyeckas M npokapuoTuueckas. CTpyKTYpHO-(QYHKLIHOHAJIbHbBIE
00pazoBaHus KJIETKHU.

Crpoenne mnpokapuoTHdeckoil kieTku. KierouHas creHka OakTtepuii W apXew.
Oco0OeHHOCTH CTpPOEHUsl TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre U QpyHKIMOHUPOBAHUE dyKapHOTUUYeCKOH KieTku. IlnasmaTtuueckas memOpaHa
(mna3manemma). CrTpykTypa I1a3MaTH4eckod MemOpaHbl. TpaHcmopT BellecTB — depes
I1a3MaTH4ecKyl0o MeMOpaHy: mnaccuBHbIN (nauddysus, obneru€Hnas nuddysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynmponunaemocts memOpansl. PaGoTa
HaTPUH-KaJIMEBOTO Hacoca. DHAOINUTO3: MUHOIUTO3, (ParonuTo3. Dx30nuto3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuboB.

Hurommazma. [uto3onb. Llurtockener. J[BmxkeHune uwurtormiazMbl. OpraHouibl KJIETKH.
OnHomMeMOpaHHBIE OpraHOMIBI KJIETKU: sHAomIasMarndeckas cetb (DIIC), anmapar [Nonbmku,
JU30COMBI, MX CTpOoeHHe M (QyHKUUU. B3auMoOcCBs3b OJHOMEMOpaHHBIX OPraHOMIOB KIIETKH.
CtpoeHue rpaHyJIsIpHOTO peTuKynyma. Mexanusm wuanpasnenus 6eikos ¢ OIIIC. CunHtes
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMmOpaH. ['nmamkmit  (arpaHyssIpHBIN)
SHJOIIIa3MaTHYeCKud peTukyayM. CekperopHas ¢yHkuus anmapara [onbmxu. Moougurkayus
benxoe ¢ annapame I onvoocu. Copmuposka benxos 6 annapame I onv0dcu. TpaHCTIOPT BENECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOMWABI KIETKU: MUTOXOHAPUH, IUIACTUAbL. [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumbdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHIpUM u TuiacTuA. [lepBuuHble, BTOPUYHBIE U CIOXHbBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIUIACThl  BBICIIUX
paCTEHUH.

HemeMm6pannbie opranousl kineTku CTpoeHHe W PYyHKIMM HEMEMOpPAHHBIX OPraHOM]IOB
kineTku. Pubocomsbl.  [Ipomesxcymounsvie  uiramenmsi. MuxpodunameHTsl. AKmuHosvle
Muxkpoguramenmol. MpIlIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIULEYHBIX KIEMmOK.
Muxkpotpybouku. Krnetounsiii uentp. CTpoeHHE€ U [BW)KEHUE KIYTUKOB U PECHUYEK.
MuxkpotpyOouku 1uTorniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpOpuUIaMenmamu u
Mmuxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka sapa, XPOMATHH, KAPUOILUIA3Ma, SPHIINIKU, UX CTPOCHHE W (DYHKIUH.
SnepHblii 6enkoBBI MaTpuKC. IIpocTpaHCTBEHHOE PAcIOIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHA — THCTOHBL. Jlumamuka sdepHot
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XapaKTEPUCTHKA  KIETOK  DYKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuuper u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKn», «CTpoeHHe KUBOTHON
KieTkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MUTOXOHAPUN», «Snpoy», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIIpEnapaTbl pPACTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbIX KIETOK.

JlabopaTopHas padora «/3yueHne CTpOCHHS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yyeHue cBOWCTB KJIETOYHOU MEMOpaHbI».

JlabopaTopHas padora «lccienoBanue miasMoiu3a U JIEIUIa3MOJIM3a B PAaCTUTEIIbHBIX
KIIETKaX».

IIpakTnueckas padora «3yyeHue IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. OGMeH BelecTB M IpeBpallleHHe JHEPTHHU B KJIeTKe

AccUMWIALINS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIEeCTB:
aBTOTPOQHBIK U  rerepoTpodHbIf. VYuyacTue Kuciopoga B OOMEHHBIX Ipolieccax.
OHepreruyeckoe oOecrieueHue kietku: npespamieHne AT®D B oOMeHHBIX Ipoleccax.
@depMeHTAaTUBHBIM XapakTep peakuui KIETOYHOro Merabonu3ma. DepMeHTHI, UX CTPOEHHE,
cBoiictBa U MexaHusM JeiictBus. Kodepmentsl. Otrianuus ¢(epMEHTOB OT HEOPraHMYECKHX
Kataiau3aTopoB.  benku-aktuBaTtopbl M OENKU-UHTHOUTOpPHI.  3aBHCHUMOCTh  CKOPOCTH
(epMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHMHTE3 OPraHMYECKHX BeIIECTB B KieTke. PoTOCHHTE3. AHOKCUCeHHblU U
oxkcuzenHvlll omocunmes y oOaxkmeputi. Ceemocobupaiowjue nucMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Poib XJI0poIuiacToB B npouecce ¢porocuHTe3a. CBeToBas U TEMHOBAs
dazel. Domoovixanue, Cz., Ca- u CAM-munvr pomocunmesa. TIpoayKTHBHOCTh (HOTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHEe (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHUUPYIOIIHE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Buapl Opokenus. [IpoykTel OpOKeHUS W UX UCIOIB30BAHUE
4eJI0BEKOM. AHa’poOHblE MHUKPOOPIaHU3Mbl KAaK OOBEKTbl OMOTEXHOJOTMM U BO30YyIUTENU
001e3HeH.

AspoOHBIE OpraHu3Mbl. JTanbl SHEpreTudeckoro oobmeHa. IloaroroBuTenbHBIN ATall.
I'mukosn3 — OECKUCIOPOIHOE PACLIETIICHNE [IFOKO3BI.

buosiornyeckoe okHcIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHAPH B Iporeccax
Ouosornyeckoro okuciaenusd. lluxnuyeckue peakuuu. OxucnutensHoe (ochopuiarpoBanue.
Ouepeus membpannoeo epaouenma npomonos. Cumwmes ATD: paboma npomounoi ATD-
cunmaszvl. IlpenmymiectBa a’poOHOro Myrd oOOMEHa BeEUIECTB Iepel  aHadPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdemoHncTpanumn

[Hoptpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «PoToCUHTE3», «DHepreTHueckuii oOMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHKE AJIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass paGora «/3ydyeHHe KaTalIUTHYECKON aKTUBHOCTH (pepMeHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTopnass padora «/3yuenue (pepMEHTATUBHOTO pACILEIUICHUS IEPOKCHIA
BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas pa6ora «CpaBHEeHHUE MPOLIECCOB (POTOCUHTE3A M XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacieacrBeHHasi ”H(popMalnus U peaju3auus e€é B KJIeTKe

Peakun matpuunoro cuHte3a. [[puHIMIT KOMIIEMEHTaApPHOCTH B PEAKIMIX MATPUYHOTO
cuHTe3a. Peanm3amus HacIeICTBEHHOW WHQOpMAIMK. [ 'eHEeTUYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHOunne! TpaHCKpUNIMU: KOMILUIEMEHTAPHOCTD,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnoptHeix PHK B OmnocuuTese Oenka. YcnoBus
6uocunTesa 6enka. Kogupoanue amuHokucioT. Poabs pubocom B OnocuHTese Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH I'e€HOB y mpokapuoT. I'mnore3a omnepona (®. JKaxo0, XK.
Mano). Monexynapnvie mexanuzmvl 3Kcnpeccuu 2eHoé y dykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycer — HekneTounbie GOpMBI )KU3HU U OONHUTaTHBIE Mapa3uTbl. CTpoeHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. sKuzmnewnwviti yukn JIHK-cooepocawux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oneBaHus dYelOBeKa, IKMBOTHBIX, pactenuit. CIIN, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayusn u ananuz 6onvuux maccusos («bigdatay») cmpykmyphwix
buonoeuveckux OauHvix. Hanomexnonoeuu 6 o6uonocuu u meouyute. Ilpoepammupyemole
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoncTpanmu

[Toptpetsr: H. K. Kosbnos, /1. . IBaHOBCKUI.

Tabmuer w  cxembl: «buocuHTe3 Oenka», «['eHernmueckuid Koa», «Bupych»,
«baxTrepuodarm.

IpakTuyeckas padora «Co3naHue MOJICTIA BUPYCay.

Tema 8. 7Ku3HeHHBbIH HUKJI KJIETKH

Knerounslii nmki, ero mepuoiasl u perymsauus. Huarepdaza u muros. OcobeHHOCTH
MPOLIeCCOB, IMpoTeKaronux B uHTepdasze. [loaroroska kietku k nenenuro. IlpecunreTnueckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKHH M TOCTCHHTETHYECKUH (MPEMUTOTHUECKUN) MEPHOIbI
UHTEpda3bl.

Marpuunbiii  cunte3 JIHK —  pennukanua. [lpunmuner  perumkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHbIA  CHUHTE3, AaHTUIIAPAILIEIBHOCTh. MexaHu3m
perummkaunn  JJHK.  Xpomocombl. Crpoenue xpomocoMm. Tenomepbl U TeloMmepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. [IUMIouHbIN M TramaouaHbli HaObOphl XpOMOCOM.
I'omonoruunsie xpomocomsl. [10710BbIE XPOMOCOMBI.

Henenne kinetkun — MuTo3. CTagiuyM MHUTO3a M NPOUCXOJAIIME B HUX MPOIECCHL. THIMbI
Murto3a. KapuokuHes u uutoknHes. buonornueckoe 3HaueHHEe MUTO3a.

Perymsimust MUTOTHYECKOTO HMKIa KieTkdu. lIporpammupyemasi kietoyHas Tubenb —
aromnTo3.



Knerounoe sapo, XpoMocoMsl, (PyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemrkay — obuounpopmamuieckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «OKW3HEHHBINH UK KICTKH», «Muto3», «CTpoeHHe XpoMOCOMY,
«Permukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKa».

JladopaTopHas padora «/3yyeHrne XxpoMOCOM Ha TOTOBBIX MUKpPOTIpEiapaTaxy.

JlabopaTopHnas pa6ora «HaOmroneHne MMTO3a B KJIETKaX KOHYMKAa KOpelika jJyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHENESITENbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OJTHOKIIETOUHBIE BOJIOPOCIIH, APyrue nNpotuctel. KonoHuansHbie
OpraHU3MBl.

B3anMocBs3p 9acTeil MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTraHOB.
OpranusM Kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHel: oOpa3oBaTenbHas, IOKPOBHas,
MPOBOJIAIIAs, OCHOBHAsI, MexaHudeckas. OcoOeHHOCTH CTpoeHHs, QYHKIHUHA U PACIONIOXKEHUS
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  Ye€JOBEKA. THWIbl JKUBOTHBIX TKAaHEW: OSIHUTEINAJIbHAsA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHUsS, (PYHKUUNH U PaCIHOJIOKEHUs
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbI€ U T€HEPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Omnopa Tena opranu3smMoB. Kapkac pactenuil. Ckenersl  OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUH ckeneT. CTpPOCHHUE U TUIIbI COCTUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KI'YTUKOBO€, pECHUYHOE. J[IBW)KEHHE MHOTIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Pedrekc. CkenerHbie
MBIIIILBI U UX paboTa.

[Iuranune opranusmoB. [lornomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIOIOCTHOE M BHYTPUKIETOYHOE NHIIEBAapPEHHE.
[IuraHnne NMO3BOHOYHBIX >KMBOTHBIX. OTAENbI MHILEBAPUTEIBLHOTO Tpakra. [IuiieBapurenbHbIe
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [[pixanue pacrenuit. Jlpixanue >kuBoTHbIX. Juddy3us razos uepes
nmoBepxHOCTh kieTku. KoxkHoe npixanue. [lpixarenpHas moBepxHOCTh. JKabepHoe u n€royHoe
npIXxaHue. JIpIxaHWe TM03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOIHMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuUcCTEMa 4eloBeKa. MexaHu3Mm
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuX. Perynsaius apixanus. JlprxareabHble 00bEMBI.

TpancnopT BelleCTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMbl pacTeHuiM. TpaHcropT
BellecTB Yy KUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE cocynbl M KpoBb. Kpyru



KpOBOOOpamieHus.  DBOJIIOLIMOHHBIE  YCIOXKHEHHMS  CTPOCHHSI ~ KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u eé perymsus.

Beinenenune y opranusmoB. Beinenenue y pacreHuil. BeineneHue 'y KUBOTHBIX.
CokpaturenpHble Bakyoiu. Opranbsl BblaeneHus. Puibrpanus, cekpenuss U oOpaTHOe
BCAaChIBaHUE KaK MEXaHU3Mbl padOThl OpraHoB BblJesIeHUs. CBS3b MOJIOCTH TeJla C KPOBEHOCHOM
U BBIICIUTENBHONU cucTeMaMu. Bbljenenue y mo3BOHOYHBIX KMBOTHBIX M 4denoBeka. [loukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX opraHu3moB. Cnopsl Oakrepuil u
LUCTHI IpOCTeHIINX. 3aluTa y MHOTOKIETOUHbIX pacteHuid. Kyrukyna. Cpencta naccuBHOW U
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3Hedl. VMMyHHass cuctema uyenoBeka. KieTO4HbI M TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  crneuupuyeckuii  UMMYHHUTET. Teopusi KJIOHAJIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoXkIEHHOTO KIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxkxumocts W perynasiuus y OpraHu3MoB. Pa3apakumMocTh y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PazapaxxuMocTe n perynsuus y pacTeHuil. PocToBble BemecTBa M HX
3HaYEeHHUE.

HepBHas cucrema u peduiekTopHast perynsiiusi y >KMBOTHbIX. HepBHast cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CHUCTEMBI Yy JKUBOTHBIX. OTIebI
rOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexropHas ayra. besycinoBHbie u
YCIIOBHBIEC pedIIeKCHI.

I'ymopanpHas perymsuus W SHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M uenoBeka. sKenmessl
SHJIOKPUHHON CHCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3anMOCBsSI3p HEpPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoncTpanmu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxemsl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE BOIOPOCIN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIx», «TkaHM pacTeHu»,
«KopueBble cuctemb», «Crtpoenue credms», «CTpoeHMe IMCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener uenoseka», «llumeBaputenbHas cucreMa», «KpoBeHOCHas cucTemar,
«/IpixaTenpHas  cuctema», «HepsHas cucrema», «Koxa», «MplleuHas cucCTeMay,
«BorgenurenpHas cucreMay, « QHAOKpUHHAs cucreMa», «CTpoeHne Mplneb»y, «MMMyHUTETY,
«KumeynononoctHele», «CxeMa NMUTaHUs pacTeHUi», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruipb», «CTpoeHHE IUIaHapun», «BHYTpeHHee CTpOCHHE I0KIEBOTO
yepBs», «HepBHast cucrema pbiO», «HepBHast cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHas cucrema nrtuny», «HepBHas cucreMa MIEKONMTAIOIINXY,
«HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpPOIpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENapaTsl TKaHEHW, paKOBUHBI MOJIJIIOCKOB, KOJUIEKLIIUA HACEKOMBIX, UIVIOKOKHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX PACTeHUH, TepObapun pacTeHUil pa3HbIX OT/AENOB, BIaKHbIE MpenapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET UEJIOBEKa,
o0opyZoBaHuEe [UIi JEMOHCTPALlMM IIOYBEHHOIO M  BO3AYIIHOTO MHUTAHUS pAcTEHUH,
pacuieryieHust Kpaxmaia M OenkoB Moj JAeWCTBHEM (EepMEHTOB, 0OOpyJOBaHUE JUIA



JEMOHCTpPALMK ONBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHue opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

®opMBI pa3MHOXKEHHS OPTraHU3MOB: Oecroioe (BKIII0Yasi BEr€TaTUBHOE) M TOJI0BOE. Buib
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHNE, CIOPYIALHS, (hparMeHTaIHs, KIOHHPOBAHHE.

[lonoBoe pasmuoxenue. I[lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiio3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornyecknii ¢cMbICI MeW03a U IIOJIOBOTO
nporecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  pazButhe. l'ametoreHe3 'y KMBOTHBIX. [lojoBBIE  Keyessl.
OOpa3zoBaHue W pa3BUTHE MOJIOBBIX KieToK. CriepmaTtoreHe3 u ooreHe3. CTpoeHue MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE XKUBOTHBIX. CrOCOOBI OTUIOOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [[apTeHorenes.

NnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOrUsl — HayKa O pa3BUTUU
opranu3mMoB. Mopghocenez — oona u3 enasnvix npoodnem smopuonocuu. Konyenyus mopghoecernos
u moodenu mopgpozenesa. Ctanuu sMOpUOreHe3a JKUBOTHBIX (Ha puMepe Jsarymku). Ipobnenue.
Tunsl apobnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opobaenue. bnacmyna, munol
onacmyn. OcoOEHHOCTU JIPOOJIEHUS MJIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JUCTKU (TacTPYIISILIMS).
3akiialka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX JHUCTKOB. B3amMHOe BIHSHHE 4YacTel
Pa3BUBAIONICTOCSA 3apojbliia (3MOpUOHANbHAS HMHAYKIWS). 3akjiajka TIUTaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEPAPXUYECKUX B3aUMOJCHCTBUM TeHOB. BinsHue Ha
AMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (PaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTamOpuonanpHbI mepuon. [Ipsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSMOTO Pa3BUTHUA, UX PAaCHpPOCTPaHEHUE B MPHUPOJE.
Tunsl pocta XKUBOTHBIX. DaKTOPHl pErylsliMM pocTa KHUBOTHBIX M uejoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M uejoBeka. [lepnosibl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenne u pasButHe pactenuid. ['ametoduT u cropodur. Meio3 B KUZHECHHOM
uukie pacrenuid. OOpa3oBaHHMe cmop B TMpolecce Menosa. ['ameToreHe3 y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHE PACTUTENBHBIX OpraHu3MoB. JIBOWMHOE OIUIOAOTBOPEHUE Y
[BETKOBBIX pacTeHuil. OO6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsSIUU OHTOT€HEe3a Y PACTEHHUI U )KUBOTHBIX.

JdemMoncTpanun

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

Tabnuuel u cxemsl: «BereraTuBHOE pa3MHOXKEHHE», «TUIBI OECMOIOTO Pa3MHOXKEHUS,
«Pa3MHOXeHHE XJIaMHJIOMOHaIbD», «Pa3MHOKEHHE O3BIUIEHB», «Pa3MHOXEHUE TUIPBI»,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHME SANWLEKIETKH M CIIEPMAaTO30UIa»,
«OCcHOBHBIE cTaguM OHTOreHe3a», «lIpsamoe m Hempsimoe pas3BuTHe», «Pa3BuTHE MaNCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OIIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN UK
MOPCKOM  KanmycTbl», < OKU3HEHHBIM UUKI MXa», <«OKU3HEHHBI [MKI MNanoOpOTHUKAY,
«KW3HEHHBIN ITUKIT COCHBI.



O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOTIPENapaThl SIMIICKJIETOK U CIIEPMAaTO30H/IOB,
Moienb « LUK pa3BUTHUS JSATYIIKAY.

JladbopatopHasi pa6ora «M3ydeHue CTpPOEHHUs TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckass padora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB pa3MHOKEHHUSI BHICIITUX PACTEHUI».

Tema 11. I'eneTHKa — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wctopus cTaHOBiIEHUS U Pa3BUTHS TeHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4YEHBIX B pa3BUTHMM TeHeTuku. Paboter H. K.
Konenosa, H. U. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®wmmmuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHYECKUE TOHATHUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI, aJUICIIbHBIE
TeHBbI, aJbTEPHATUBHBIC TPHU3HAKH, JIOMUHAHTHBIA U PEIECCUBHBIA MPHU3HAK, TOMO3WIOTAa,
TeTEepPO3UTroTa, YUCTasl JIMHHS, THOpPUIbI, TeHOTHUr, ¢eHOoTHn. OCHOBHBIE METOIbl TEHETHKU:
rUOPUA0TIOrMUECKUN, ITUTOJIOTUYECKHM, MOJIEKYJIIPHO-T€HETUUECKHI.

JdemMoHcTpanuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuib! U cxeMbl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIITUBAHUS.

JladopaTopHas padota «/[po3oduia kak 00BEKT TCHETHUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBaHue. IlepBeiii 3akoH MeHaenss — 3akoH €AMHOOOpa3us
ruObpuioB mepBoro mokoJsieHus. IlpaBuno momunHuMpoBaHus. Bropoi 3akoH MeHpens — 3aKoH
paciueryieHus npu3HakoB. L{uTomornyeckre 0CHOBbI MOHOTMOPUAHOTO ckpeniuBanus. ['numnoresa
YUCTOTHI TaMET.

AHanmuzupylomiee  ckpemuBaHue.  [[poMeXyTOUHBIA ~ XapakTep  HacleJIOBaHMS.
Pacuiennenne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemuBaHue. Tperwidt 3akoH MeHaens — 3aKOoH HE3aBHCHMOTO
HacJieJoBaHUs MpU3HaKoB. L{uTonornyeckre 0OCHOBBI JUTHOPUTHOTO CKpELIMBAHUS.

CueruieHHOe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
I€HOB, HAPYILIECHHE CLETUICHHUS MEX1Yy TeHaMH. XpOMOCOMHAsl TEOPUsI HACIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHU3M ONPEIECICHHUS Moja. AyTOCOMBI U TOJOBbIE
XpoMOcOMBI. ['OMOramMeTHbIi M TeTepOoraMeTHbIM TOJ. ['eHeTnueckas CTPYKTypa HOJIOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLIETVIEHHBIX C [TOJIOM.

l'enotun kak wnenoctHas cucrtema. llinedoTporus — MHOXKECTBEHHOE MIEHCTBHE TI'€Ha.
MHoxecTBeHHbIN ajuienu3M. B3anMoneiicTBue HeasienbHbIX TIeHOB. KoOMIUIEMEHTapHOCTD.
Onucras. [loimmmepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHMI, JKMBOTHBIX M YEJIOBEKAa, a TaKxKe
(U3MOTIOTMYECKUX TPOIECCOB, TOBEACHHWS M KOTHUTUBHBIX (yHKIuH. ['eHeTnyeckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MUH — MapasuT» M «XO3iUH —
MUKpOOHOMY. ['eHeTH4ecKre aclieKThl KOHTPOJISI M M3MEHEHHS HACJIEICTBEHHONW HH(pOpMaIuH B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblit 1 BTOpoil 3akoHBI Menaemnst», «Tperuii 3akon Mennens»,
«AHanuzupyroliee ckpenuBanue», «Henonnoe noMmunupoBanuey, «CLENIEHHOE HACIeI0BaHUE
MIPU3HAKOB Yy Ipo30¢ by, «I eHeTrka nonay, «Kapuotun yenosekay, «Kapuotum apo3o¢puisny,
«Kapuotun nrutpn, «MHOKECTBEHHBIA AJIETU3MY, «B3auMOIECTBHUE TEHOBY.

O6opynoBaHue: MOJENb IS IEMOHCTPAIMH 3aKOHOB €IMHOO0Opa3usi THOPHUIOB TEPBOTO
MIOKOJIEHUS U PpACULICIUICHUS] MPU3HAKOB, MOJENb Ul JEMOHCTPAllMM 3aKOHAa HE3aBUCHUMOIO
HacJIeJOBaHUS IPU3HAKOB, MOJEIb JUIsl JEMOHCTPALIUU CLEIJIEHHOTO HACJIEOBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOIMOPHAHOTO CKpPEUIMBAHUS Y
JPO30(HITBI».

IIpakTnueckas padora «lI3yyeHue pe3yapTaTOB IUTHMOPUIHOTO CKpEUIUBAaHUS Yy
TPO30(DUITBD».

Tema 13. 3aKk0oHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpenasl npu GopMmupoBaHUM (QeHoTuna. M3MeH4YnBOCTh
npu3HakoB. KadecTBeHHblE UM KOJMYECTBEHHbIE MpU3HAKU. Buapl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIIECCTBEHHAs.

MonudukanronHas u3MeHYUBOCTh. Ponb cpensl B GOpMUPOBAHUU MOAUPHUKAITMOHHOMN
n3MeHunBocT. Hopma peakuuu npusHaka. BapuannonHslit psin u BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas wW3MEHYMBOCTh. (CBOMCTBA TI'E€HOTUIIMYECKOM HW3MEHYMBOCTH. Bubl
FeHOTUITNYECKOW M3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYMBOCTH. PO KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO pasHooOpa3us
B MpeJenax 0JHOro BUAA.

MyranyoHHass HM3MEHYMBOCTh. Buabsl MyTanui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLUPOBAHHBIE MYTalUH. SIOepHbIE M LUTOIUIA3MAaTUYECKHUE MYTalUU.
ComaTnueckue W MoJoBble MyTaluH. [IpUunMHBI BO3HUKHOBEHHSI MyTaluid. MyTareHbl M HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHUX
psanoB B HacieactBeHHoW wm3meHuuBocTH (H.M. BaBunoB). BresaepHas HM3MEHYMBOCTH M
HACJEICTBEHHOCTb.

Onucenemuka u 5NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOopos 6 HACIeO008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHncTpanumn

IToptpetsr: I'. ne ®pus, B. Noranncen, H. N. Bapunos.

Tabmumpel u cxembl: «Buasl u3meHunBocTu», «MoaudukanMoHHas H3MEHYUBOCTDHY,
«KoMOuHatuBHas ~ M3MEHUMBOCTH»,  «Meiio3»,  «OIJI0J0TBOpEHHEY, «['enernueckue
3a00JieBaHUS YeIIOBEKa», « Buabl MyTanuiny.

O6opynoBaHue: XuBble W repOapHble SK3EMIUAPhl KOMHATHBIX PACTEHUN, PUCYHKH
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnass pabGora «lccrnemoBaHue 3aKOHOMEPHOCTEH  MOJU(DUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO Psijia M BapUALlMOHHOM KPUBOI».

IIpakTnyeckas padora «Mytanuu y 1po30Quiisl (Ha TOTOBBIX MUKPOIIPEMapaTax)y.

Tema 14. I'eneTuka ye0BeKa

Kapunotun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEAOBAHUS TIE€HOMa YEJIOBEKa.
Metoabl U3yueHHUs] TeHETUKU YeJIOBEKa: MeHeaJorMyecKui, OJN3HEIOBbIM, [IUTOTeHEeTHYECKUH,
MONYJISIIUOHHO-CTAaTUCTUYECKHUM, MOJIEKYIsIpHO-reHeTHUecKuil. COBPEMEHHOE ONpEelICHNE



TE€HOTHIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMoupro TTIP-
ananu3a. HacnencrBennblie 3a00eBaHus yesloBeKa. I eHHbIE 1 XpOMOCOMHBIE O0JIE3HN YeJIOBEKA.
Bone3nn ¢ HacneaCTBEHHOW MPEapacloNioKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOW T€HETUKU B
MPEIOTBPAIICHUN W JICYCHUHM TeHETHYEeCKHX 3a00JIeBaHMiA 4YeloBeKa. MeInKo-TeHEeTHUECKOe
KOHCYJIbTHpOBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «r€HEeTHYECKOTO Tpy3a». DTUUECKUE aCIIEKThI
Hccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOPhI TOBBIIICHHONH YYBCTBHTEIBHOCTH YEJIOBEKa K (DU3MUECKOMY H
XUMHYECKOMY 3arps3HECHHUIO OKpYKaroleh cpelpl. ['eHeTmyeckas mnpeapactoyioKEHHOCTh
YEeJI0BEKa K MaTOJIOTUsIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeToabl M3ydyeHUsS TEHETHKH YEIOBEKay,
«['enernueckue 3a001€BaHUS YEITOBEKa.

IIpakTnueckas padora «CocraBiieHUE U aHAIU3 POJOCIOBHOWY.

Tema 15. Cenrexkuusi opranuzmMoB

JlomecTukanuss ¥ CeNeKIUs. 3apoXICHUE CeNeKIUH W JoMecTukaruu. Yuenne H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooopasus KyJabTypHBIX pacTeHuil. Ponb cenekuun
B CO3JaHUM COPTOB pAaCTeHHH M TOpoJ KHUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSIZIOB B HacineACTBeHHON m3meHunBocTy H. WM. BaBuioBa, ero 3HaueHue mis
CEJICKITMOHHOMN pabOTHI.

Mertoibl cenekiMoHHOM paboThl. VIcKycCTBEHHBIN OTOOP: MacCOBBIA M MHAWBHYaIbHBIM.
Dtanbl KOMOMHAIIMOHHOW ceNeKiuu. VcmbiTaHue Mpou3BOAUTENEeH 1O moTtoMcTBY. OTOOp MO
TEHOTHUITY C TOMOIIBIO OIIEHKU (DEHOTHIIA TIOTOMCTBA U OTOOP MO TE€HOTHUITY C TOMOUIbIO aHAJINU3a
JIHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJI CEJICKIIMOHHOW paboThl. PammanuoHHBIA H
XUMHYECKUH MyTareHe3 Kak MCTOYHHK MyTallMii Yy KyJbTYpHbIX (GOpM OpraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PEIAKTHPOBaHWS H MeTonoB pekomOmHaHTHBIX JIHK  mst
MOJIY4YEHHUSI UCXOTHOTO MaTepurana JJisl CEIeKINH.

[lonyuenue mnonumonaoB. BHyTrpuBuzoBas rubpuauzanus. biuskoponacTBeHHOE
CKpelllMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpellrBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue reTrepo3uca B cenekuuu. OtnanéHHas TUOpHUIM3ALINA.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JlOCTHMKEHHSI CENEKUUU pacTeHU u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U M3YYEHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTEHHH U UX TUKHX
poauyelt s co3aHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUST CYUeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpersr: H. K. Basuinos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabnuis! 1 cxembl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTOOOpa3usl KyIbTYPHBIX PACTCHHUI»,
«3aKOH TOMOJIOTUYECKHUX PSAAOB B HACJIEACTBEHHON H3MEHUYMBOCTH», «METOIbl CEIEKIUH»,
«Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydeHue copTOB KyJAbTYPHBIX PACTEHUM U MOPOJ JOMAIIHHUX
KUBOTHBIX).



JlabopaTopHas padora «/3yueHue MEeTo0B CENIEKIINHU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI.

Ikekypeust «OCHOBHBIE METO/bI U JOCTHIKCHUS CEJICKIIMU PACTEHHI M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, TUIEMEHHYIO (DepMy, COPTOUCHBITATEIbHBIN yJacTOK, B TEIUTUYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHS M CHHTETHYeCKasi OMOIOTUsl

OOBbeKTbl, HCNOIb3yeMble B OHOTEXHOJOIMM, — KIETOYHbIE W TKAaHEBbIE KYJIbTYpHI,
MUKPOOPTaHMU3MBI, WX XapaKTEepUCTHKA. TpajuiMoHHAs OWOTEXHOJIOTHS: XJeOoIeueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoobuonorndeckuii cuares. OOBbEKTHI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Genka, aMMHOKHUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMM M MHCTPYMEHTOB  II€JICHANIPABIEHHOTO  W3MEHEHUS W
KOHCTPYHPOBAHHUSI TEHOMOB C LI€JIbIO MOJIYYEHUS OPraHU3MOB U MX KOMIIOHEHTOB, COJEpPKAIINX
HE BCTpEYarolnecs B pupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unnxenepus. MeTonbl KynbTypbl KJIETOK W TKaHEW PACTEHMM U JKUBOTHBIX.
Kpuobanku. Comatuueckas rubpuausanuss U comaTHueckuid smoOpuorenes. lcmonbszoBanue
TatuiOWJIOB B CEJEKUHUHM pacTeHui. [lonyuenue MoOHOKIOHANbHLIX anmumen. Flcnonv3oeanue
MOHOKIOHANbHBIX U NOJNUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIIOI0TBOPEHHUE.
PexkoHcTpykius sMIIEKIETOK U KJIOHUPOBAHHWE YKUBOTHBIX. MeTOJN TpaHCIUIAaHTAlMM sAep
KIETOK. Texnonoeuu 0300poénenus, KyIbMUSUpPOSaHUsi U MUKPOKIOHAILHO20 DA3SMHONCEHUS]
CeNbCKOXO3AUCTNBEHHBIX KVIbMYD.

XpOMOCOMHAsI ¥ T€HHAsl WHKEHepus. VMICKyCCTBEHHBIN CHHTE3 I€éHa M KOHCTPYHPOBAHHE
pekomOunantHeix JIHK. Cozdanue mpanceenmvix opeanusmos. JIOCTHXKEHUS W TEPCHEKTUBBI
XpOMOCOMHOW ¥ TEHHOW WH)XCHEPHH. OKOJOTHYECKHE U JITHYECKHE MPOOIEMBbI TEHHOM
WHXEHEPHH.

Menununckue 6uotexnosoruu. [locrrenomuas mudpoas menununa. [11[P-n1uarnocTuka.
MeTa0010MHBIHM aHaIN3, TEHOLIEHTPUYECKHM aHaN3 MPOTeoMa YeIoBeKa JJIsl OLIEHKH COCTOSHUS
ero 310poBbiA. Mcmosib30BaHWE CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OMouHXKeHepuss Uisl pa3paboTku  (yHIAMEHTAIbHBIX OCHOB MEAULMHCKUX TEXHOJIOTHHA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYeTaHHEeM TEXHOJOTHui TpEXMEpPHOro OWONPUHTHHrAa U
ckaddonuHra s perieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKLMUH C IENbl0 oOecreueHuss KOMOMHUPOBAHHOM 3alUTHI OT
Bo3Oyauteneli OPBU, ycraHoBiIeHHE MOJEKYJISIPHBIX MEXaHU3MOB (yHKImoHupoanus PHK-
COJIep>KalIuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbie 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemMoncTpanun

Tabmuubt u  cxembl: «Vcmonb30BaHWE  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopnas pa6ora «3yueHue 00bEeKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llosydeHre MOJOYHOKHUCIBIX TIPOYKTOB.

Jdkckypeust «bHoTeXHOIO0THS — BaKHEHIIas MPON3BOAUTENBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3aposkneHue u pa3BuTHE IBOJTIOLMOHHBIX NPEACTABJICHUNA B OMOJIOTHHT
OpomounonHas Teopus Y. JlapBuna. [Ipeanocsliku BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxkymue cuiabl 3Boarouuud BugoB 1o Y. JlapBuHy (BbICOKash HMHTEHCHBHOCTh
Pa3sMHOXEHHS OpPraHM3MOB, HACJEICTBEHHas HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHHE,
€CTECTBCHHBIN M MICKYCCTBEHHBIN O0TOOD).

Odopmienue cuaTeTndeckoi Teopuu Boormu (CTD). HeliTpambHast TEOpHS IBOJIOLUY.
CoBpeMeHHas BOJIIOIIMOHHAs OMOJIOTHsI. 3HAUEHUE 3BOJIOLMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanuu

[Hoptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil mpupoas! (o K. Jlunuero)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHuzM (opMHUpPOBaHHUS TPUCHOCOOIEHUNH Yy pacTeHUH U
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. lapsuna», «Haxonku Y.
HNapBunay», «®Dopmbl O00pbOBI 3a cymecTBoBaHue», «llopoabr romybeii», «MuorooOpasue
KYJIbTYPHBIX (popM KamycThl», «Iloposibl ToMalIHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX
BusoB (nmo Y. [lapBuHy)», «Cxema COOTHOIIEHUS IBMXKYIIMX CHJI 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJIIOLIMNY.

Tema 2. Mukpo3Boonus 1 €€ pe3yJbTaThl

[lonmynsiust kak sJeMeHTapHas eAuHuna 3BomonuHd. COBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYPHI MOMyIsui. MI3MeHeHre reHopoH1a MOmyIsIN KakK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBICHHE. 3aKOH TeHeThdeckoro pasHoBecus k. Xapau, B.
Baitabepra.

OneMeHTapHble (akTOphl (IBIKYIIME CHUJIBI) JBOJIIONUU. MyTalMOHHBIA TPOIIEcC.
KomOunatuBHass m3mMeHYMBOCTh. Jlpelid reHoB — ciyuyailiHble HEHaIpaBJICHHBIC H3MEHCHHS
4acTOT ayieniel B momyisnusx. O¢dekT ocHoBarensd. IDggexm OymwvLiounoco eopavluika.
CHudicenue cenemuuecko20 pazHooOpasus: npuduHvl u creocmsus. Ilposenenue 3¢hgexma
opetigha 2eno8 6 Oonvuwiux u mareix nonyrayusx. Murpanun. W3omsuus MOMyJsSIIANR:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (PempoyKTHBHAS).

EctectBennsiii otOop — Hampabisitomuii ¢dakrtop sBoonUU. POpPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIHUMA, CTAOMIM3UPYIONIUH, paspbiBatomuid (au3pynTuBHbIN). [lonoBoi oTOop.
Bo3HHKHOBEHHE U ABOJIOLKS COLIMATLHOTO MOBECHUS JKUBOTHBIX.

[Iprcnoco6aeHHOCT, OPraHu3MOB Kak pe3ylibTaT MHKPOSBOJNIONMU. BoO3HUKHOBEHHE
npucnocobaeHuit y oprann3mMoB. Apomopdo3bl U uanoagantauuu. [lpumeps! npucnocoOiennit
y oOpraHu3moB: Mopdonoruueckue, (U3HOIOTUYECKUE, OUOXMMUYECKHE, TOBEICHUECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MUKPOIBOIIOIUU.
W3onsuuss — ximoueBoit ¢dakrtop BupooOpazoBanus. Ilyrtm u cmocoObl BHI00Opa3OBaHUSA:
aijonarpuiyeckoe (reorpaduueckoe), CUMIATPUYECKOe (IKOJOTUYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rudpuanzanus). JIuTeIbHOCTb SBONIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOIMUYECKOTO Pa3HOOOpa3Hsl.

Ponb »BONIOIMOHHOM OHOJIOTMM B  pa3pabOTKe HAayYHBIX METO/JO0B COXpaHEHUs
O6rnopazHooOpazus. MUKPOIBOJIONUS U KOIBOJIOIUS IMapa3suTOB M UX X035€B. MeXaHH3MbI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. UerBepukos, D. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTEY, «[lonmyIsiiMoHHast CTPYKTYpa BHIa,
«Cxema mposiBNeHUsT 3akoHa Xapau—BaiinOepra»,  «JIBWXKyline CHJIBI  3BOJIIOLUNY,



«OKOJIOTHYECKasT H30JSIIMsA TOMYyIAUUid ceBaHCKOM (openm», «['eorpaduueckass H30ISAIMS
JIMCTBEHHUIbl CUOMPCKOMN U JINCTBEHHUIBI JaypcKoi», «IlomyasuoHHbIE BOJIHBI YHMCIEHHOCTH
XAIOTHAKOB M XKepTB», «Cxema IeHCTBHA €CTECTBEHHOTO o0TOopa», «DopMbel OOprOBI 3a
CYLLIECTBOBAHUEY, «MHnycTpranbHbIi MEIIaHU3M, «Kusble HCKOIIAEMBIE),
«[lokpoBuTENbCTBEHHAsI OKpacka MXUBOTHbIX», «lIpenympexnaromas okpacka >KUBOTHBIXY,
«Pu3nonoruueckue azantanun», «IIpucnocodieHHOCT OPraHU3MOB U €€ OTHOCUTEIBHOCTDY,
«Kputepun Bunma», «Bunel-nBoiinukn», «CTpykrypa Buza B 1npupoae», «CrnocoObl
BuJ000Opa3oBanus», «leorpaduyeckoe  BHmoOOpazoBaHMe TPEX  BHJOB  JIAHMIBIIICHY,
«DKO0JIOTUYECKOE BMJI000pa3oBaHuE BUAOB CUHMI, «llomumiouasl pactenuit», «KamycTHo-
peICUHbINA THOPUI.

OGopynoBanue: repOapuu pPacTeHHM, KOJJICKIIMA HACEKOMBIX, Yydesia NTHUIl U 3Bepei C
IpUMepaMy pa3IUYHbIX MPUCIIOCOONIEHNH, Yydena NTHUIl U 3Bepeil pasHbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BrisiBJIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucnocoGneHuss OpraHu3MOB H WX OTHOCHUTEIbHAS
11eTIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEeHHE BUOB M0 MOP(}HOTIOTUUECKOMY KPUTEPHIOY.

Tema 3. MakpodBoJIIOIMs U €€ pe3yJbTaThl

Merto1p1 u3yueHus: Makpo3Botonun. [laneoHToornyeckue METo bl U3y4EHHS BOTIOLHH.
[lepexonubie popmbl U PUIIOTEHETHYECKHUE PSAbl OPraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepUKOB U 0cTpoBOB. buoreorpaduyeckne odnactu 3emau. BUuasl-3HAEMUKN U PETUKTHI.

OMOpHOJIOTMYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKAE METOAbl U3YyYEHHs HBOJIIOLUM.
I'eneTnyeckue MeXaHU3MBI DBOJIIOLMHA OHTOICHE3a M IOSBIEHUS 3BOJIONUOHHBIX HOBLICCTB.
I'omonornyuHble U aHAJIOTUYHBIE OpraHbl. PynquMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYIISPHO -
reHeTH4ecKue, OHMOXMMHUYECKME UM  MaTeMaTU4eCKMe METOAbl M3YYEHHUs  SBOJIOLHU.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTALIMH U BOJIIOLIAS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (MpaBwWiia) dBOJOUMU. [lpunyun  cmeHvl  QyHKYU.
HeoOGpatumocTs 3Bostonuu. AnantuBHas paauranys. HepaBHOMEpHOCTb TEMIIOB 3BOJIOLMH.

JdemoncTpanmnu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabnuup! n cxembl: «PUIOreHETUYECKUN PsIZL JIOIIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Creronedans», «PuHnopuTh», «CeMeHHbIe ManopoTHUKMWY», «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenukThl», «HauanbHble cTaguu 3MOpPHOHAIBLHOTIO
pa3BUTHsS IIO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTMYHBIE W aAHAJIOTMYHBIE OPraHbD,
«PynumenTs», «ATaBU3MB), «XpOMOCOMHBIE HA0OpBHI UeIOBEKa W IIUMIIaH3e», «lJ1aBHbIE
HaMpaBJICHUs BOJIOLUNY, «OO0IIHEe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJUJICKIUM, TepOapuu, MYJISKH HCKOMAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLNU
HACEKOMBIX.

Tema 4. IIpouncxo:kieHne U pa3BUTHE KM3HM Ha 3emiie

Hayunble rumoTe3sl NMPOUCXOXKACHUS XU3HM Ha 3emiie. AOHMOTE€HE3 M IaHCHEepMHUSL.
JloHay4HbIe TPEACTABICHUS O 3apOXKAECHUHM >KU3HU (KpealmoHu3M). I'mmore3a MOCTOSIHHOTO
caMo3apo>KJIEHUS KU3HU U €€ onposepxkenue onbitamu @. Peau, JI. Cnamannany, JI. [acrepa.
ITpoucxosxaeHne >ku3HU U acTPOOUOIOTHSL.



OcHoBHBIE 3Tanbl HEOPraHMYECKON 3BoMIONMH. [ImaneTapHas (reojgoruyeckast) 3BOIHOLUS.
Xumuueckasi 3BONIONUSA. AOUOTEHHBIN CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
Ompir C. Mwmuiepa u I'. HOpu. OOGpazoBanue nonuMepoB u3 MoHoMmepoB. KoauepBarHas
runote3a A. M. Omapuna, runore3a mepBuuHoro OyiapoHa JDx. XosnjeiHa, reHeTHyecKas
runore3a I'. Mémnepa. Pu6osumbr (T. Yek) u rumoreza «vupa PHK» V. T'unbepra.
®opmupoBaHue MeEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmu u wMetonasl e€ wusydeHud. lckomaemble OpraHM4yecKue OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OtHocuTenbHass W aOCOJIIOTHAsg  T'€OXPOHOJIOTHSL.
['eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIbI, FTOXHU.

HavanpHble aTansl opranuyeckoil 3Bomitonuu. [losiBiaeHne M 3BONIONUS MEPBHIX KIIETOK.
Opomronus Merabonu3ma. Bo3HukHOBeHME mepBbIX AKocucTeM. CoOBpeMEHHblE MHUKPOOHbBIE
OMOIIEHKM KaK aHajor nepBblx Ha 3emue coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOXKIACHUE BHUPYCOB.
[TpoucxoxxaeHue  MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BbICIIUX pacTeHui. OCHOBHbIE apoMOp(]o3bl pacTeHHIl.
Beixon pacrenuit Ha cymy. IlosiBleHne CHnopoBBIX pacTE€HUMHM W 3aBOCBAHME HMH CYIIU.
Cemennble pacteHust. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE ATambl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIONMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOuit U penTHITHIA.
[Tpoucxoxnenne miaexkonurTarmux W nrtuil. [IpuHnun xmrodeBoro apomopdos3a. OcBoeHHE
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue )xu3HM Ha 3eMIie 1O 3paM U MEPHOJIaM: apXeud, TPOTEPO30H, Maaeo30i, ME3030M,
KaitHO30¥. OOImIas XapakTepUCTHKAa KIMMaTa W TEOJOTHYECKUX TporeccoB. llosBiaeHue wu
paciBeT XapaKTEepPHBIX OPraHU3MOB. YTjaeoOpa3oBaHME: €ro yCJIOBHUS W BIMSHHUE HA Ta30BbId
cocTaB aTMOC(]ephl.

MaccoBble BBIMHPAHHSI — 3KOJIOTMUECKHE KpHU3UCHI npouuioro. [IpuuuHel U cieacTBus
MaccOBbIX BbIMUpaHHi. COBpEMEHHBIN SKOJOTHYECKUN KpH3uc, ero ocobeHHoctu. [Ipobiema
coXpaHeHus 6MopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHMYecKkoro mupa. [IpuHIunel Kiaccu(pUKaud OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemMoncTpanun

[Toptpersr: ®@. Penu, JI. Cnannanuanmy, JI. [Tactep, . 1. MeunukoB, A. . OnapuHn, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. Opu.

Tabmuel u cxembl: «Cxema onbita @. Penu», «Cxema omeita JI. lactepa mo u3zyueHuto
caMo03apoJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. HOpu», «Otansl HeopraHm4eckoi
3BOJIOLUMY, «I eoxpoHosiornueckas mkaia», «HadanbHble 3Tanbl OPraHUYECKOW 3BOJIOLUN,
«CxemMa o00pa3oBaHUs JYKapuoOT NyTEM cuUMOUOreHeza», «CHcTeMa KUBOW MPUPOIBD»,
«Ctpoenne BHUpyca», «Apomopdosbl  pacteHuit», «PunnoputTe», «OIHOKIETOYHBIC
BOJIOpoCHN», «MHOTOKIETOUHbIE BoAopociau», «Mxu», «llanmopoTtHukmn», «l'omocemeHHbIe
pacteHus», «Opranbl IBETKOBBIX pacTeHHil», «(CxemMa pa3BUTUA JKUBOTHOTO MHpay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteifmuey, «Kumeynononoctaeiey, «llmockue uepBm»,
«YneHucToHoruey, «PBI0BIY, «3EeMHOBO/IHBIEY, «IIpecmbIkaromuecs», «IItuiby,
«Mnexkonmraromue», «PazBurne KU3HM B apxeuckod apey, «Pa3Butue KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MAICO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTve XU3HM B KailHO30MHckoM »3pe», «CoBpeMeHHas cucTeMa
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pPACTCHUN PA3NIMYHBIX OTMAEIOB, KOJUICKIIUA HACCKOMBIX,
BJIQKHBIE TpEerapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HIJIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yeja MTUIl W 3BEeped, KOJUICKIIUU OKAMEHEJIOCTEH, IMOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MopaenupoBanue omnelToB Musuepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHWYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepe».

JladbopaTtopnasi padora «/3ydeHue ¥ ONHCAHUE MCKOMAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «l3yueHue o0COOEHHOCTEM CTPOEHUS PpACTEHHM pa3HBIX
OTJIEJIOBY.

IMpakTHyeckas padora «3ydeHre 0coOEHHOCTEM CTPOCHUS MTO3BOHOUYHBIX SKUBOTHBIX).

Tema 5. [Ipouncxoxaenune 4eaoBeKa — aHTPOIOreHe3

Paznensl v 3aaun aHTpONIOJIOTMHA. METOIbI AHTPOTIOJIOTHH.

CraHOBJICHHE TIPEJCTABICHUN O TPOUCXOXKICHUM YEIOBEKA. Penuruo3Hbie BO33pEHUSL.
CoBpeMeHHbBIC HAyIHBIE TEOPHUH.

CxonctBo  uenoBeka € KMBOTHbIMHM. CHcTeMaTHYeCKO€ IIOJIOKEHUE  YeloBeKa.
CBuzeTenbcTBa CXOJCTBA YEJIOBEKA C OJKUBOTHBIMHU:  CPaBHHUTEIBHO-MOP(OJIOTHIECKHUE,
sMOpHosoTuuecKne, (U3HOJIOTO-OMOXUMHUYECKHE, ToBeAeHYeckue. OTInuus deloBeKa OT
KUBOTHBIX. [IpAMOXOK/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHEe rojlOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwxkymue  cuiabl  (pakTOophl)  aHTpONOTEHE3a:  OWOJIOTMYECKHE,  COIHAJIbHBIC.
CooTHolieHre OMOIOTHYECKUX U COLIMANIBHBIX (PAKTOPOB B aHTPOIIOTEHEE.

OcHOBHBIE CTaUU aHTpororeHe3a. PanHue 4yenoBeKooOpa3Hble 00e3bsiHBI (POKOHCYJIBI)
Y paHHHUE MOHTUJBI — OOIIME MPEKU YET0BEKOOOpa3HbIX 00€3bsH U 0. ABCTPAIIONMUTEKU —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMmelnblid, IEpBble MU3rOTOBJIEHUSA OpyAud Tpyaa. YenoBek
MPSIMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOJeH 3a mpeaenbl Adpuku. YenoBek reineab0eprckuii —
o0l MpeoK HeaHIepTaIbCKOro YeJI0BeKa U YeJIoBeKa pasyMHOro. YenoBek HeaHqepTaibCKuil
KaK BUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YelnoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, EHUCOBCKHUI
Yell0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIH OTOOp B MOMYNALMSIX YeEIOBEKa.
MyranuoHHbIi mporecc u noauMopdusm. [lonyasimoHHble BOIHBL, Apeii¢ TeHOB, MUTpAIHs U
«3(hdexT ocHOBaTEN» B MOMYIALUIX COBPEMEHHOTO YelIOBEKa.

Uenoseueckue pacel. Ilonstue o pace. bomblime pacel: eBporeouaHas (eBpa3uiickas),
aBCTPaJIO-HETPOUIHASA (PKBAaTOpHAlIbHAsI), MOHTOJIOUAHAS (a3UaTCKO-aMepuKaHcKas). Bpemsa u
MyTH paccelieHHus 4deJIoBeKa Mo IulaHeTe. EnuHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. llpucrnocoOneHHOCTh dYenoBeKka K  Pa3sHbIM  YCIOBHSM
OKpyxarei cpenpl. BausHue reorpadudeckoii cpensl U apeiida reHoB Ha MOPGOIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHAPHBIE MeToAbl B (pu3myeckoi (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ aHTPOMOJIOTUST W MAJICOAHTPOIOJIOTUSL  YEJIOBEYECKUX  MOMYJISALHUMN.
buocouuaneHpie  WccleoBaHMS ~— NPUPOABI  YeloBeka.  McciaemoBaHue — KOA3BOJIIOIUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



IToptpersr: Y. Japsun, JI. Jluku, . 1. Porunckuii, M. M. I'epacumos.

Tabmuuet u  cxembl: «MeToapl  aHTpOmoONOTUW», «[OMOBHOH MO3r  4YeJIOBEKay,
«YenoekooOpa3ubie 00e3bsiHB), «CKeNeT 4eloBeKa U CKENeT IHUMITaH3e», «PyIuMeHTsl u
aTaBU3MBI», «JIBWXKyIIME CHIIBI aHTPOINOTEHE3a», «IBOJIOIMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpasonurek», «HenoBek ymensli», «HenoBek NpAMOXOIAIUN», «/[€eHUCOBCKHN YEI0BEK»
«Heanpepranbip», «KpomanboHiby», «lIpenku uermoBeka», «ITambl SBOJIOIUH YEJIOBEKA»,
«Pacsl yenoBekay.

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUalbHON KyJIbTYphl IPEIKOB
qyenmoBeka, penponykiuu (pororpadum) kKapTHH ¢ MHUQPOJOTHICCKUMH H  OUOIEHCKUMU
CIO’KETaMH TPOUCXOKICHHUS YeIoBeKa, GoTorpadui HaX0JA0K MCKOMAEMBIX OCTATKOB YeNIOBEKa,
CKeJIEeT 4eJIOBEeKa, MOJIETb Yeperna uyeloBeKa M deperna IIMMIIaH3e, MOJIENb KUCTH YeJlOBEKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopHas pabora «/3ydeHue OCOOCHHOCTEH CTPOEHHSI CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «/3yyeHne 3K0JIOrHUECKUX aJanTalli YeIOBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpenaoi

3apoxaeHue W pasBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CesepmioBa, O. I'ekkensi, A. Tencimm, B. H. CykauéBa. Pa3nensl u 3amaum skosnoruu. CBsi3b
9KOJIOTHUH C JPYTUMH HayKamHu.

Metonsl skosnorun. [lonessle HaOMIOACHNUS. DKCHEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
naboparopHble. MoenMpoBaHUEe B IKOJOTHH. MOHUTOPUHT OKPYKAIOIICH Cpebl: JTIOKAJIbHBIN,
pPErHOHANIBHBIN U TJI00ATBHBIH.

3HaUYE€HHE SKOJOTMYECKUX 3HAHUU I YelOoBeKa. JKOJOTMYECKOE€ MHUPOBO33PEHUE Kak
OCHOBAa CBA3€H YeNIoBeUecTBA C NpUPOIoH. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpanmu

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

Tabmuisl u cxembl: «Pa3nensl skonorun», «Metoasl 3kojoruny, «CxemMa MOHUTOPHUHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3ydeHue MEeTO1I0B SKOJOTUYECKUX UCCIEIOBAHUIN.

Tema 7. Opranusmsbl U cpeaa 00UTaAHUSA

Okonorudeckue GakTopbl W 3aKOHOMEpPHOCTHM WX jedctBuda. Knaccuduxarms
JKOJIOTHUECKUX  (akTOpoB:  abuoTHUeckue, OHOTHYECKHe, aHTpomnoreHHole.  OOmue
3aKOHOMEPHOCTH AeWcTBUA dKoorndeckux akropos. [IpaBuno munumyma (K. [lnpenrens, HO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢axtopsl. CBeT Kak 3kojorudeckuii pakrop. [eiicTBre pa3HbIX y4acTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTUYECKUE TPYIIBl PACTEHUHM U IKUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproan3m.

Temneparypa kak skojorudeckuii ¢akrop. JleiicTBue TemmepaTypsl Ha OpraHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorudeckuii (akrop. [IpucrnocobneHus pacTeHMii K MOIJIEP:KaHUIO
BogHOro OamaHca. Kiaccudukanus pacTeHMid 1O OTHOIIEHMIO K Boje. llpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJHOTO peXUMa.



Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBCHHAs, TIyOMHHAs
MOAMOYBEHHASI, BHYTPHOpPraHM3MeHHAs. (DU3MKO-XUMUYECKHE OCOOCHHOCTH cpea OOWTaHUS
opranu3moB. [Ipucnocobienus Opranu3MoB K ®KU3HU B Pa3HBIX Cpeaax.

buonoruueckue putmbl. BHeninue u BHyTpeHHUE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Ipucmoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUN JKHU3HH.

XKuznennsie Gopmbel opranusmoB. [lonsarue o >xusHeHHOU (opme. JKuzHeHHBIE (HOPMBI
pacTeHui: JepeBbsi, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TpaBbl, OJHOJICTHHUE TPAaBBHI.
XKuzneHnole (GOpMBI IKUBOTHBIX: THAPOOHMOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢akropbl. Buasl OMOTHYECKHMX  B3aWMOJICHCTBHIA:  KOHKYPCHIIHS,
XHIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaanu3M, KOMMEHCAITN3M
(kBapTHpaHTCTBO, HaxysieOHMYecTBO). HeTrpoduueckue  B3auMoaelcTBUS  (TOMHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHUM IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [I[puHIINIT KOHKYPEHTHOTO UCKITFOUECHHMS.

JdemMoHcTpanuu

Tabmuipl 1 cxembl: «IKojgorudeckue (HakTopb», «CBETOBOUM CIEKTPY», «IKOJIOTHICCKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « T €TUIOKPOBHBIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY», «DU3MOJOTUUECKHE aJanTalliu KXUBOTHBIX», «Cpenbl OOWUTaHUS OPraHu3MOBY,
«buonoruyeckue puTMbl», «KuzHeHHBIC POPMBI pacTeHUY, «Ku3HeHHbIE (HOPMBI KUBOTHBIX,
«IDKOCHCTEMA MIMPOKOJUCTBEHHOTO JIECay», «IKOCHUCTEMA XBOMHOrO Jeca», «Llemu muranHus»,
«XwumuanaectBoy, «I[lapazutuzmy, «Koukypenmusay, «Cumonosy», «KomMmmeHncanmsm.

O6GopynoBanue: repbapuyd pPACTEHHH W >KUBOTHBIX, IPHUCIIOCOOJEHHBIX K BIIHUSHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBHIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repOapuMl W KOJUICKIIMH TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHWi, dYydelna MTHI[ W 3Bepel, repOapum pacTeHWW, OTHOCAIIUXCS K THUTpodUTaM,
KcepopuTaMm, Me30(UTaM, KOMHATHbIE pPACTEHUs JaHHBIX TPYMN, KOJUIEKIMHU >KUBOTHBIX,
oOWTAIONIMX B Pa3HbIX cpelax, repdapuu U KOJUJICKIMM PACTCHHM U >KUBOTHBIX, 00JaalonInx
yepTaMu MPHUCIOCOOICHHOCTH K CE30HHBIM W3MEHEHUSIM YCIOBUN JKU3HHU, TepOapuu u
KOJUIEKIIMM PACTEHUH M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIHUU >KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas padoTa «BplsBieHHe MPUCITOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA».

JlabopaTopHnasi pabota «BblsiBIeHHE MPHUCIIOCOONEHUI OPraHW3MOB K BIUSHUIO
TeMIepaTypb».

JlabopaTopHasi padora «AHaTOMHYECKHE OCOOEHHOCTH pPACTEHUN U3 Pa3HBIX MECT
oOuTaHUY.

Tema 8. DkoJiorust BUA0OB U MOMYJISI U

DKOJOTUYECKHE XapaKTepUCTUKK momynsuuu. [lomynsanus kak Ouojioruyeckas cucrema.
Ponp HeomHOpomHOCTH cpenbl, (u3HUecKux OapbepoB U OcoOEHHOCTEW OHOJIOTHH BUIIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMysiuii. OCHOBHBIE TOKa3aTeNN MOMYISALUN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M MOJIOBas CTPYKTypa, POKIAAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJloryecKas CTpykKTypa mnomyiasiuud. OIEeHKa YUCIEHHOCTH nomynsiuu. JluHamuka
MOMYJSALUU U €€ perynauus. buoTuueckuil moTeHuuan nonyasiuu. MoaenupoBaHue TUHAMUKA
nonynsauuu. KpuBble pocra uuciaeHHocTH mnomyisiiuu. Kpusble BbDKMBaHMS. Perymsmus



YHUCICHHOCTH TOMYJSIIUNA: posib (aKTOPOB, 3aBUCAIIUX M HE 3aBHCALIMX OT TIJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoJlorMYEecKOd HUmE Buaa. MecrooOuTanue. MHoOromepHasi MOJENb
skoJiornyeckol Humu Jx.M. Xarunncona. Pasmepsl skonorndeckoi Humu. IloreHuuaneHas u
peain30BaHHAs HULIU.

Bun kak cucrema nonynsuui. Apeanbl BUAOB. Bulbl M MX JKU3HEHHBIE CTpaTErHu.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTM TIOBEJEHUS W MUTpAlUil JKUBOTHBIX. buojornyeckue HMHBA3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. . XarunHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MOMYIsumn», «IIpocTtpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHeie nupamuapl nonyasiuun», «CKOpOCTb 3acelieHus
MOBEPXHOCTH 3e€MJIM Pa3IMYHBIMH OpraHu3Mamm», «Mojens skojornueckor numum JIx. U.
XaTYMHCOHAY.

O6opynoBanue: repbapun pacTeHUM, KOJUICKITUH KUBOTHBIX.

JladopaTopHas padota «IIpucrnocobseHns CeMsH PaCTEHHH K PaCCEICHUIO.

Tema 9. JkoJsiorus cood1IeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMu B
ouoleHose.

Okocucrema kak oOTkpeiTas cuctema (A. Jx. Tencnu). @DyHKUHOHANbHbIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTbI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u ceru. AGuornueckue 010k 3KocucTeM. [I0UBBI M WIBI B 3KOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHU B 3KOCUCTEME.

OcCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. brnoMacca v npoayKuus. DKOJIOTHYECKUE MUPAMHUIbI
yucen, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpodghuuecxkue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbIE U BTOpPUYHBIE CYKIIECCHH U UX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe coo0IiecTBo.
buopaznoob6pasue 1 nosHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIECTB.

[IpuponHbie 3KOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvl Mopel U OKEaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmulHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas duopa u dayHa.
CunanTponuzanus ropojackoi ¢dayHbl. buomornyeckoe ©  XO34HCTBEHHOE 3HAUCHUE
arpod’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aMMOJCWCTBHMI  OpPraHU3MOB B
sKocuctemMax. Ponv kackaonoeo spghexma u 6u006-30upukamopos (Knouesvix 6u0os8) 6
Qyukyuonuposanuu  dxocucmem. IlepeHOC SHEPTMH W BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, NOMYJSILMA M OKOCUCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOIEHHBIX BO3/ICHCTBUI.

Mexanuzmol  68030elicmeuss  3a2psA3HEeHUll  PA3HbLIX MUNno8 Ha  CYOOP2aHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOGHAX, OCHOBbl IKOI02UHECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeToJoNIOTHsI MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. [Ix. Tencau.

Tabmuiet u cxembl: «CTpyKTypa OMOIIEH03a», « DIKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jjeca», «DyHKIMOHAIbHbIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemu nurtaHus (mactOuINHAs, JETPUTHAsN)»,
«DKOJIOTHYECKas MMpaMUa YHCe», « IKOJIOTHYECKask MpamMuia OnomMaccer», «IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue Oosota», «llepBuuHas cykmeccusi», «BoccraHoBieHHe
Jeca Tocie Tmoxapay, «IKOCHCTeMa 03epa», «ATpoleHo03», «KpyroBopoT BemecTB M MOTOK
SHEPTHUU B arporeHosey, «l[Ipumepsl ypOoskocucTemy.

OGopynoBanue: repbapun pacTeHUN, KOJUICKIIMM HACEKOMBIX, 4ydesla MTUIl U 3BEpei,
repOapuu KyJIbTYpPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IMpakTuuyeckas padora «/3ydeHne u onrcanne ypooIKOCHCTEMBD».

JladopaTopHas padora «/3yueHue pazHooOpasusi METKUX MOYBEHHBIX YWIEHUCTOHOTHUX B
Pa3HBIX SKOCHCTEMAX).

IKCeKypeust «IKCKypcHs B TUIIMYHBIA OMOTeoleHo3 (B TyOpaBy, Oepe3HsK, €lIbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcUs B arpo3KoCHCcTeMY (Ha MOJie WK B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — riodaabHas IKocHcTEMA

buocdepa — obmemnanerapras obosouka 3emiid, TZIe CYHIECTBYET WJIM CYIIECTBOBAJa
KU3HB. PazBuTHe npencrapienuii o onocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepnaackoro o
o6uocgepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo OMochepsl U €ro GyHKIHH.

3aKoHOMEPHOCTH CcyriecTBOBaHUs Onocdepsl. OcobeHHocTn 6uochepsl Kak riaodambHOMN
sKkocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB H
OMOTeOXMMHYECKHUE IUKIIBI (YTIepo1a, a30Ta). PUTMUYHOCTH siBIeHUH B Onocdepe.

3onanbHOCTH Ouocdepsl. [lonsTtue o 6mome. OCHOBHBIC OMOMBI CYIIIH: TYHIpa, XBOWHBIC
Jieca, CMeIlIaHHbIe U IIUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MyCTHIHHU, TPOTIMYECKUE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTENIbHBINA 1 )KUBOTHBIA MU OMOMOB CYIIITH.

Crpykrypa u (QyHKUIUS SKMBBIX CHCTEM, OLIEHKA HMX PpECypCHOro TOTEHIHUala Hu
OorocdepHbIX QYHKITUH.

JdemoncTpanmnu

[Toptpetsrl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmmny, «KpyroBopor a3ora B nmpupoae», «Kpyrosopot
yriaepoaa B npupojie», «KpyroBopor kuciaopoja B mpupoae», «KpyroBopot BoJbl B IPUPOIEH,
«OcHoBHBIE OMOMBI cymmn», «Kinumarudyeckue mosica 3emnn», «Tynapa», «Taiiray,
«Cwmemannpiii  nec», «lllupoxonuctBenusiii necy», «Cremb», «CaBanHay, «llycThiHsY,
«Tporueckuit mecy.

Oo6opynoBanue: repOapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpY:Ka0OIIAs cpeaa

DKOJIOTHYECKHE KpU3HCHl W WX NpUYUHBL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arps3HeHue BO3AyIIHOM cpeapl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspyienue nouBsl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHne kinMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE HA pACTUTEIbHBIH M JKUBOTHBIA Mup. OxpaHa
PaCTUTENHHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI OXPaHbI TpUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). Borannyeckue canpl ¥ 300J0THUECKHE
TIapKH.



OCHOBHBIC TTPUHIIMITEI YCTONYMBOTO PA3BUTHS YEIOBEUECTBA M MPUPOJIBL. PammoHanbHOE
MPUPOJIOTIONIF30BAHUE UM COXpAaHEHHE OMOJIOTMYECKOTo paszHooOpasus 3emun. OOmue
3aKOHOMEPHOCTH TI0OOATBHBIX YKOJIOTUIECKHX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHe METOMOB MOHHTOPHHTA pPAa3BUTHS OMNACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemuvie uccnedosanus nepexooa K pecypcocoepezaroujeii. U KOHKYPEHMOCHOCOOHOU
9Hepeemuke. Buonoeuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanvnvie ungopmayuonmvie
cucmemvl, obecneuusaiowjue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX BU008 U
akocucmem. OcHo8bl IKOpeabuIumayuu SKOCUcCmem u cnocobos 6opvobL ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKoCUCmeM.

JdemMoHcTpanuu

Tabmuubl u  cxeMmbl: «3arps3HeHune arMocdepsl», «3arps3HeHHe TuaApochepb,
«3arpsizHeHne  nouBb», «llapHukoBblll  3ddexT», «Ocobo oxpaHseMble MNPUPOIHBIE
TeppUTOPUINY, «MOIeNn yIpaBIsieMOTO MUPaY.

O6GopynoBanue: ¢doTtorpaguu OXpaHSIEMBIX pPACTEHWH W IKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUrM pernoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'MHN
HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K peE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oOIiero 00pa3oBaHus: TMYHOCTHbIE, METAIIPEAMETHBIE U ITPEIMETHBIE.

B cTpyKkType JMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS MPOTPAMMBI MO OMOJIOTHH BBIJICICHBI
CIIEAYIOIINE  COCTABJISIOIIME: OCO3HAHME OOYYAIOMIMMHCS  POCCHIMCKON  T'pa)KIaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIFHOCTH M CaMOOIIPENIEICHHUIO,
Hanuuue momugayuu K OOYUEHHIO OWOIJIOTHH, yeleHanpasieHHoe pasgumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAULIMKA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIbHOCTHU IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuUCymuMu CHUCTEMC
OnoIOTHYECKOTO  00pa30BaHUs, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKOH  KYyJIbTYpHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TIJTaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IMPOIrpaMMEI 110 OonoIornu JOCTUTAaKOTCA B €AUHCTBEC
y‘-Ie6HOI\/’I A BOCHHUTATEIHHOH ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIHOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IMPUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEIEHHS] M CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHHMS,
CaMOBOCIIMTAaHUA WU CaMOPA3BUTHA, PA3BUTHA BHyTpeHHefI MO3UIUN JIMYHOCTHU, ITaTPUOTU3MA U
YBOXEHHsI K 3aKOHY M MPaBOMOPSAKY, YEOBEKY TpyJa W CTaplieMy IMOKOJIEHHIO, B3aUMHOIO
yBaKeHMs, OEpEeKHOr0  OTHOIIEHHWA K  KyJbTypHOMY  HACIEOUI0 U TPAAULUIM
MHOTOHAIIMOHAIBHOTO Hapoda Poccuiickoit denepannu, IpupoJIie U OKPYKarollen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOTO mpeameTa «buosnorus» A0KHBI OTpa)kaTh
TOTOBHOCTh M CITOCOOHOCTh OOYYarOMIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHHUX
yOXKIeHUM, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECcTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIbITa JEATENIbHOCTH B IPOLECCE pealu3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMSA:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUMH  OOydalollerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HMIHUIO MO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE YUYUThIBaTh B  CBOUX JEWCTBHUSIX HEOOXOJUMOCTh  KOHCTPYKTHUBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HbIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLMATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENbCKUX 3a/1a4, YBKUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKON JIEATEIbHOCTH;



2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUICKOM IPasKIaHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBOKEHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PoauHON, ropaocTtu 3a CBOW Kpal, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAcIeAUI0 U MaMATHUKAM IPUPOJIBL,
nocTuxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKHX YUY€HBIX B CTAaHOBJICHHWE W DPa3BHUTHE
OMO0JIOTHY, TOHUMAaHUS 3HaUYeHHs OMOJIOTHH B TO3HAHWYU 3aKOHOB IIPUPOJIBI, B )KU3HU YEIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaenHas yoe:xx IEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSI:

OCO3HAHMWE AYXOBHBIX [IEHHOCTEW POCCUKCKOTO HAPO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMl0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JINYHOTO BKJIaJa B TOCTPOCHHUE YCTONUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOIMTEISIM, CO3JaHHUIO CEMbHM HAa OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CeMEWHOM >KU3HU B COOTBETCTBUU C TPAJULHUSMHU HApOJ0B
Poccum;

4) 3CTeTHYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE IMOLMOHAILHOTO BO3/ICHCTBUS )KUBOU MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJIEHUE MPOSBISATH
KayecTBa TBOPYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BoCHHTAHUS, (OPMHUPOBAHUSI  KYJLTYPHI  310POBbSI U
AMOLMOHAJIBHOT0 (JIarONoJIy4us:

MMOHMMAaHHE U peanu3alus 30poBoro u 6e3omacHoro oOpasza KU3HH (30pOBOE MUTAHUE,
coOrofieHHe TUTMEeHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIN PEKUM 3aHSATHI W OTHAbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMPaBWJI WHAMBUAYAbHOTO U KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJCHUS alKOTOJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYIOTIO0HE;

TOTOBHOCTH K aKTUBHOM JIEATEIILHOCTH TEXHOJOTUYECKON U COI[MANIbHOW HANPABIEHHOCTH,
CIOCOOHOCTh ~ MHUIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITENBHO  BBIMOJHATH — TaKYHO
NESTEIbHOCTD;

WHTEpEC K Pa3iHyuHbIM cdepaM MNpoQecCHOHATbHON NEesITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccuu u peanr30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30oBaHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
YKU3HU;

7) IKOJIOTHYECKOr0 BOCIIHTAHMS



9KOJIOTHYECKH 11e1ec000pa3HOe OTHONIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HHM Ha 3emile,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIBTYphl: TMPUOOPETCHHE OMbBITa IJIAaHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCJICJCTBUMN JUIsI OKPYXKAIOIICH CPe/Ibl;

OCO3HaHUE TJIOOATBHOTO XapaKTepa SKOJOTUYECKHX NpoOJIeM M MyTed HUX pelIeHus;

CIIOCOOHOCTH HMCIIOJIB30BaTh MPUOOPETAEMBbIC PU H3YUCHUH OMOJIOTHH 3HAHUS U YMCHUS
MpU PEIICHUHU TMPOOJIEM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOJIOIOJIB30BAHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHHUS B MPHUPOJE, HAMPABICHHBIX HA COXpPAaHEHUE DPABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

AKTUBHOE HETPHUATHE JCUCTBHUI, NMPUHOCSIIINX BpPEI OKpYXKalolled MNPUPOJAHOU Cpene,
yMEHHE MPOTHO3UPOBATh HEOJIArOMPUSITHBIC SKOJOTHUUECKHE TOCIEICTBUS MPEANPUHUMAEMBIX
JNENUCTBUN U NPEJOTBPAILATD UX;

HaJU4Yhe PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHMYECKOM KYJIbTYphI, OTBITA
NESITETPHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIHbHOM, KOMMYHHKATHBHOM W COLMAIBHON TMpaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JEATETbHOCTH IKOJIOTHYECKOW HANPABJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3LIKOBOM M YMTATEIbCKOM KYJIBTYPHI KaK CPEACTBA B3aUMOJICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE CHeUPUKH OMOJOTUM KaK HAayKH, OCO3HaHHS €€ posid B (OPMHPOBAHUH
PaIMOHAILHOTO HAYYHOTO MBIIIEHHS], CO3/IaHUHU 1IEIOCTHOTO MpeACcTaBiIeHUsI 00 OKpYXKaloLeM
MHpEe KaK O eIMHCTBE TMPUPOJbI, YelIOBeKa U OOIIecTBa, B TO3HAHWU TPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTHU OMOJIOTMM Ul COBPEMEHHOW IMBMIIM3AINU: 00eCTeUeHUs
HOBOT'O YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHA, CIOCOOHBIX
pelarh pecypcHble MpoOieMbl pa3BUTHS YEJIOBEUYECTBA, MOKUCKA MyTeH BBIXOJA U3 II00ANbHBIX
AKOJIOTMYECKUX MpoOsieM U oOecrieueHus nepexoja K yCTOMUMBOMY Pa3BUTHIO, PallHOHATHLHOMY
UCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyY€HUU OMOJOTMYECKMX 3HAHMM B LENSIX MOBBIIICHUS 00LIei
KYJIbTYPbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKUIHMOHAIBHOMI
IrPaMOTHOCTH O0y4aromuxcs, GopMUPYEeMOil IPU U3y4yeHUN OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMmble 3HAHUS MJs aHauu3a U OOBSCHEHUS SIBICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUN, YMEHHE JelaTh 00OCHOBAHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4YHbIX (DAaKTOB M HUMEIONIMXCS JAaHHBIX C LEIbI0 MOJy4yeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OHOJNOTHYECKHE 3HAHUS Ui PeIICHHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3oBaHHIO, K
AKTUBHOMY TIONYYCHHIO HOBBIX 3HaHWUN 1O OHOJIOTUM B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSAMH.



METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHHS y4eOHOTO mpeamera «bUOoNoTHs BKIIOYAIOT:
3HAYUMBIC UISI  (OPMHUPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXIIpeIMETHBIC) 00IIEHAYTHBIE TTOHTHS, OTPAXKAIONINE IEIOCTHOCTh HAYYHOU KapTHHBI MHpa
U crienn(UKy METOJIOB TIO3HAHMSI, UCTIOJIh3yEeMbIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, YHEPIHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAYYHBIH (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, WUCCIICIOBAaHNE, HAOIIOJICHUE, W3MEPEHUE, IKCIICPUMEHT W JIPYrHe); YHHBEpPCaIbHBIC
yaeOHbIe JIeHCTBUS (TO3HABATEIbHBIC, KOMMYHHKATUBHEIC, PETYISATUBHEIC), 00CCIICUNBAIONINE
dhopmupoBanre (PyHKIIMOHATHLHON TPAMOTHOCTH U COIHMAIBHOW KOMIIETEHIIUU OO0YyYalOlUXCs;
CIIOCOOHOCTh 00yJaronmxcst UCII0JIh30BaTh OCBOEHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHWUS W YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS B TIO3HABATEIBHOH U
COLIMAIBHON MTPAKTHKE.

B pesynbprate wu3yueHus OHOJOTMM Ha YPOBHE CpEAHEro OO0Iero oOpa3oBaHUA Y
obOydarorierocst OyayT cOpMHpPOBaHBI TMO3HABATEIHHBIE YHUBEPCAIbHBIC y4eOHBIE IEHCTBUSI,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YyJYeOHBIC JCHCTBHS, PETYJISATHBHBIC YHUBEPCAITHHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHbHOCTb.

MerTanpeMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OO0IIero oOpa3oBaHMS
JOJIKHBI OTPaXKATh:

OBiajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbLHBIMU I€HCTBUAMU:

1) 6a3oBble JJOrHYeCKHe AeHCTBHUS:

CaMOCTOSITENIBHO (pOpMYNIHpOBaTh U aKTyaJU3WpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh TPU OCBOEHUM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccu(duKaruu, OOOOIICHHS), PACKPHIBATH CMBICI OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBA3H C IPYTUMU MOHITHIMH);

OTpEeNeNATh LEIN JAeATeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPHUH HX JOCTHXKCHMS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BAaTh OHOJOTUYECKHE MOHATHS JUIsl OObSICHEHHS (DAKTOB W SBICHUM KUBOM
MIPUPO/IBL;

CTpPOUTH JIOTUYECKUE PpACCYKICHHsSI (MHIYKTHBHBIC, JACIyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PAaCCMATPUBAEMBIX SBICHHSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEJICTBA JIs MPEACTABIICHUS CYLISCTBEHHBIX CBSI3eH U
OTHOIICHUI B U3Yy4aeMBIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI Pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH pelIeHus MpoOIeMbl ¢ YIETOM aHaln3a UMEIOLINXCS MaTepUAIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX pPEaTbHOTO, BHPTYalIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbI€e HCCJIEA0BATEIbCKHUE 1€l CTBUS:



BIIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEOBATEIBCKOM M MPOCKTHON NIESATEIBHOCTH, HABBIKAMU
pasperieHus mpodieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIFHOMY TOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUIBl JEATCIHHOCTH IO IOJIYYEHUIO HOBOTO 3HAHHUSA, €Tr0
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B Y4EOHBIX CHTYalHsSX, B TOM YHCJIE TPU
CO3JaHUH Y4EOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHCH, KITFOUEBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTYaJIM3UPOBATh 3aJady, BBIIBUTATH
TUNOTe3y ©€ pEIICHHs, HaXOIUTh apryMEHTBI JUIsl JIOKa3aTelIhCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABIICHHBIN IMOUCK TEPEeHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAHWUSA B  TIO3HABATCILHYID M  IPAKTHYECKYIO  OOJIACTH
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC MOJXOABI M PEIICHHs, CTaBHTh
poOJIEMBI M 3a/1a9H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmManHeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMAIHH (TEKCTE y4eOHOTO TMOCOOus,
HAYYHO-TIONMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIOBAPSIX W CHPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3WpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHUIOB U (Qopm
MPEJCTaBICHUS, KPUTUICCKH OIICHUBATh €€ JJOCTOBEPHOCTh M HEIPOTHUBOPECYHBOCTH;

(dbopMynHpOBaTh 3alpochl U TPUMEHATH PA3JIUYHBIE METOJbl TPU TIOMCKE U OTOOpe
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpeTaTh OMBIT KCIOJB30BAaHKS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBIN SI3BIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ OHOJIOTHYECKOMN
uHpOpMaIMel: TPUMEHATh XUMHUYCCKUE, (PU3UYECKUE U MATEMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M IMPEOOpPA30BBIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQZIETh HAaBBIKAMU pACMO3HABaHUS U 3aluThl WHGOpManuu, WHPOPMAIMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiageHHe yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1€iiCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BceX cepax KU3HHU, aKTUBHO y4acCTBOBATh B JHAJIOTe
WM TUCKYCCHUU TIO CYIIECTBY OOCYXJaeMOi TeMbl (YMEHHE 3aJaBaTh BOIMPOCHI, BBHICKA3bIBATH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHUS TMpeiaraeMoil 3ajJaud, YYUTHIBATh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBA OOLICHMSA, TMOHMMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUSI KOH(IMKTHBIX CUTYallul, YMETh CMATYaTh KOH(MIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMHU CIIOCOOaMM OOIEHUS U B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JEONIEH, MPOSIBIATh YBRKUTEIBHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyTHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeJIbHOCTD:

[IOHMMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHAWBUyalbHOU pabOTHI MpHU
peleHny OMOJIOTHYEeCKON MPOoOsIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPHU PELICHUH y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOM JeATENbHOCTH, OPraHU30BBIBATh WU KOOPAMHUPOBATH
JNEUCTBUA MO €€ JIOCTHMIXKEHHIO: COCTAaBIISITh IUIAH JEWCTBUM, PacHpeAcsisiTh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa M KaKJI0TO y4aCTHHKAa KOMaH/bI B OOLIUIl pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3ULHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETUYECKOE TIOBEIECHUE B DPA3NIMYHBIX CUTYalUsX,
IPOSIBJISTH TBOPYECTBO U BOOOpaKE€HHUE, ObITh MHUIIUATHBHBIM.

OgByajeHHne YHHUBEPCAJbHBIMHU PEryJIATHBHBIMHU AeHCTBUSIMH:

1) camoopraHu3anusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAaHUSA [UId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
KU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUMU 1I€JIEBBIE U CMBICIOBbIE YCTAHOBKHU B CBOUX
JNEUCTBUAX M IMOCTYIKAax IO OTHOLIEHUIO K >KMBOW IPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKaIOIIUX;

CaMOCTOSATEJIBHO OCYILECTBIIATh I03HABATENIbHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaThH COOCTBEHHBbIE 3a/Jaud B 00pa30BATENbHOM JESITEIbHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pelieHus NpoOiIeMbl ¢ yUETOM UMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIupATh paMKU Y4eOHOTO IIpeMEeTa Ha OCHOBE JIMUHBIX NPEAIOYTCHUH;

JiesIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM 3pYAULIMHU B pa3HBIX 00IacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIQJICTh HABBIKAMH TIO3HABATENILHOW pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICTIMTEJBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUH, MCIIOJIB30BATh MPUEMBI pe(IeKCHH
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U APIYMEHTHI APYTUX [IPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;
3) npuHsiTHE Ce0s1 U IPYTUX:
IIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJJOCTATKH U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U APIYMEHTHI JPYTHUX [IPY aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUHU JPYTOr0 YEJOBEKA.
HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yapTaThl OCBOEHHS COJEp)KaHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHPOBAHBI Ha obecrieueHne npopuiibHOTO 00y4ueHus 00ydaroInXxcs
Oouonoruu. OHM BKIIOYAIOT: crenuduyeckue ajis OWOJIOTMM HAaydHble 3HAHUSA, YMEHHUS U
CHocoObl JIEHCTBHII 1O OCBOEHUIO, HHTEPIpETallud M NpeoOpa3oBaHUIO 3HAHWUN, BUJIBI
JESTETHPHOCTH IO TIOJYYEHUIO HOBBIX 3HAHUW M WX NMPUMEHEHHIO B PA3JIMUHBIX y4EOHBIX, a
TaKKe B peajbHbIX KU3HCHHBIX CUTyalusax. [IpenMeTHpIe pe3yabTaThl MPEACTABICHBI 10 TOIaM
U3Yy4EHUsI.

[IpenmeTHbie pe3ynabTaThl OCBOSHHs ydeOHOTO mpenmera «buwonorms» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCThH 3HAHUM O MECTE U POJIM OMOJIOTUU B CHCTEME E€CTECTBEHHBIX HayK, B
(bOopMHUpPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHMM 3aKOHOB MPUPOJBI U
pelieHny npodsieM paloHaIbHOTO MPUPOAOIIONIBF30BaHNUS, O BKIIAJIE POCCUICKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYECKHEe TEPMHUHBI U TOHATUA (PKU3Hb, KJIETKa, OpPraHu3M, MeETaboJIM3M, TOMEOCTas,
CaMOperyJslus, cCaMOBOCIIPOU3BEICHHE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas Tteopus 1. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yaenust (H. V. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKJECHUS KYJIbTYPHBIX PacTEHUil), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIEHUS, PACUICIUICHUS, YUCTOTHI TaMEeT, He3aBUCUMOT0 HacienoBanus . Mennens,
TOMOJIOTHUECKUX PSAOB B HacieICTBeHHOM u3MeHunmBoctu H. . BaBuioBa), mpuUHIUITBI
(KOMIUIEMEHTapHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHHUS, UCIIOJIb3YEMBIX B OMOJIOTHMYECKUX
UCCIIETIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKapuoT,
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcJe OakTepuid, rpubOB, pacTeHUIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHMI, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATEIbHOCTH, IPOTEKAIOIIUX B OpPraHW3Max pacTeHHUM, >KUBOTHBIX H
4eJoBeKa, OMOJIOTMYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTabon3M), IpeBpalleHNs SHEPTHH,
OposkeHHsl, aBTOTPO(HOro M rerepoTpo(HOr0 THUIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, 3MOpUoreHesa, NOCTIMOPHUOHATIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHIUBUAYAIIBHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS T'€HOB, Te€TEpO3HcCa,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATH B3aUMOCBS3M MEXKIY OPraHOMIAMM KJIETKH W HUX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKUIUAMHU, MEXKIY OpraHaMy U CUCTEMaMH OPTraHoOB y
pacTeHuil, JKMBOTHBIX W 4YeloBeKa M HMX (DYHKIHMSIMH, MEXKIy CHCTEMaMH OpPraHOB M UX
GYHKIMSAME, MEXAY dTanmaMyd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO IUKJIA U JKU3HEHHBIX
LUKIOB OpraHW3MOB, OJTalaMM 3MOPHOHAIBHOIO pPAa3BUTHUS, TE€HOTUIIOM U (EHOTHUIIOM,
¢dbeHoTunom u (pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pelaTb OWOJOrMYecKHe 3a/adyd, BBIABIATH NMPUUYUHHO-CIIEACTBEHHbIE CBA3H
MEXAY HCCIEIyeMbIMU OHOJOTUYECKUMH MpPOLECCAMM M SBJICHUSMH, J€JIaTb BBIBOJBI U
MIPOrHO3bl HA OCHOBAHMUHM MOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHE BBINOIHATH JIA0OpaTOPHBIE U MpPaKTUUYECKHE padOThl, COONIOATh MpaBHIa MPH
pabote ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIBUTATh THUIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIeI0BaHNs, aHAIM3UPOBATh MOJIyYE€HHbIE pe3yJbTaThl U JeN1aTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIENOBATEILCKOW paboTe Mo OMOJOTHH, SKOJOTHUA H
MEJUIIMHE, TPOBOAMMOI Ha 0a3e IIKOJbHBIX HAayYHBIX OOIIECTB, U MYOJIWYHO MPEJCTaBIAThH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHYECKHWE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTUM UM MEAULUHBI (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIpPaBIEHHOE
M3MEHEHHE T€HOMA U CO3JJaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyayIiei mpodeccnoHaIbHOM ACSITEIHPHOCTH B
o0nacTi GMOJIOTUH, METULIMHBI, OMOTEXHOJOI MY, BETEPUHAPUH, CEIICKOTO XO35HCTBA, MUILEBOM
IIPOMBIIUICHHOCTH, YIIyONATh MO3HABATENbHbIH WHTEPEC, HAIpABICHHBIH HAa OCO3HAHHBIH
BBIOOP COOTBETCTBYIOIIEH Mpodeccndu W TPOJOJDKEHHE OHOJIOTHYECKOro O00pa3oBaHUS B
OpraHu3alUsaX CPeAHEro NpoQpecCUOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

IIpenmertHble pe3ynabTaThl OCBOCHMsI yueOHoro mnpeamera «buonorus» B 11 knacce
JOJDKHBI OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJIM OUOJIOTUHM B CUCTEME €CTECTBEHHBIX HAayK, B
(OpMUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHbI MHpa, B IIO3HAHUHM 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKUX MPOOJEeM YeIOBEeYecTBa, a TaKKe B PEIIEHUH BOIPOCOB
palMOHAIBHOTO MPUPOAONOJIb30BAHUSA, U B (OPMUPOBAHUM LEHHOCTHOTO OTHOIICHUS K
IpUpojie, OOLIECTBY, YEIOBEKY, O BKJIAJE€ POCCUHCKMX U 3apyOekHBIX Y4EHBIX-OHOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BIIaJIeTh CUCTEMOI OMOJOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET OINpENesICHUs U
[IOHMMAaHHUE CYLIIHOCTU OCHOBOIIOJIATAOUIMX OHOJIOTHYECKUX TEPMUHOB U MNOHATUH (BHL,
sKocucTema, Ouocdepa), Ouosornueckue Teopuu (dBotonoHHass Teopus Y. [lapBuHa,
CHUHTETHUYecKasi Teopus 3Bosouuu), ydeHus (A. H. CeBeproBa — 0 MyTsSX M HampaBICHUIX
sBosiroruy, B.M. BepHasickoro — o Ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus k. Xapau
u B. BaiiaOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma HO. JIuGuxa,
HKOJIOTUYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAMU HAyYHOIO IIO3HAHUS, MHCIOJIB3YEMBIMU B
OMOJIOTUYECKUX HCCIEOBAHUAX IKHUBBIX OOBEKTOB U DJKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,



HaOIIO/IEHNE, YKCIIEPUMEHT), CIIOCO0aMU BBISIBIICHUS M OIICHKH aHTPOIOTEHHBIX M3MCHCHHU B
MIPUPOJIE;

YMEHHE BBIJCIATh CYIICCTBEHHBIC NPHU3HAKU: BHUIOB, OHOTEOIIEHO30B, IKOCHCTEM U
Oouocdepsl, CTaOMIM3UPYIOUIETO, IBIKYLIETO U pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TO0pa,
QTIOTIATPUYIECKOTO M CUMIIATPUUYECKOTO BHI000PA30BAHUS, BIUSHUS JBIKYITUX CHJI DBOJIOINN
Ha TeHO(OH]I MOMYJISIUHN, MPUCTIOCOOICHHOCTH OPraHU3MOB K Cpele OOMTAaHHS, YepeIOBaAHUS
HaIPaBJICHUN IBOJIIOLMHU, KPYTOBOPOTA BEIIESCTB U TIOTOKA SHEPTHU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEKIY TPOIECCAMH JBOJIIOIHU, JBIKYITUMHU
CWJIAaMH aHTPOIOTEHE3a, KOMIOHCHTAMHU PA3JIMYHBIX 3KOCHCTEM M TPUCIIOCOOJICHUSIMUA K HHUM
OpraHu3MOB;

YMEHHE BBISBJISATH OTIWIUTEIFHBIC MIPU3HAKH )KUBBIX CUCTEM, TIPUCIIOCOOICHHOCTh BUIOB
K cpelne oOWTaHUs, aOMOTUYECKUX W OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHW3MOB B COOOIIECTBaX, aHTPOIIOTCHHBIX U3MEHEHUI B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIO0JIB30BaTh COOTBETCTBYIOIINE apTyMEHTBI, OHOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTaHW3MOB PAa3HBIX CHCTEMAaTHYSCKUX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOMTaHWs, €AMHCTBA YEIOBEUSCKUX pac, HEOOXOIMMOCTH
COXPaHEHUsT MHOTO00pa3usi BUIOB M 3KOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHUS MPHUPOJIBI U
9eJI0BEYECTBA;

YMEHHE pemaTh OWOJIOTHYECKHE 3aJIa4M, BBISBIATH NMPHYUHHO-CIICACTBCHHBIC CBS3H
MEXIy HCCIIeyeMbIMU OHOJIOTHYCCKHMMH TIPOIECCAMH W SIBJICHUSMH, JIEIaTh BBIBOJBI H
MTPOTHO3BI HA OCHOBAHUH ITOJIYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJHATH JIaDOpaTopHbIe U MpaKTHUecKue paboThl, cOOMI0aTh MpaBuiia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIJBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIHEPUMEHTAJbHBIMU CpPEICTBaMH,
dbopMynupys Leib UCCISA0BaHUS, aHATM3UPOBATh MOJIydE€HHBIE PE3YJAbTaThl U Je1aTh BHIBOIBI;

YMEHHE Yy4acTBOBAaTh B Y4YEOHO-HCCIICIOBATEIHCKON pabOTe MO OWOJIOTHH, SKOJOTHU H
MEIUIIMHE, TPOBOAMMOI Ha 0a3e IIKOJbHBIX HAYYHBIX OOLIECTB, W MYyOJUYHO MPEICTABIATH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHME OICHUBATh THUIIOTE3bl U TEOPHUH O MPOUCXOXKIECHUU JKU3HM, YeJOBEKa U
YeJI0BEYECKUX pac, O MNPUYMHAX, MOCIEACTBHUSIX U croco0ax MpeAoTBpAIeHUs TI00aNIbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BBIOOD OyyIiel npodeccuoHaIbHOM AEITeTbHOCTH B
obmactu  OWOJIOTHMH, DKOJOTWUH, TMPUPOJOINOIB30BAHUS, MEIUIUHBL, OHOTEXHOJOTHH,
TICUXOJIOTHUH, BETEPUHAPUU, CEIBCKOTO XO03iCTBA, MHUINEBON MPOMBIIUICHHOCTH, YIIIYOIsATh
MO3HABATEIbHBI WHTEPEC, HAMpPABJICHHBIM HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIEH
npodeccud M MPOJOJDKEHHE OHOJOTHYECKOro O00pa3oBaHUSI B OpraHU3alUiX CPEIHEro
podecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m IIpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI

1 buonorus xak Hayka https://resh.edu.ru/
2 JKuBbIe CUCTEMBI M MX U3YYCHUE https://resh.edu.ru/
3 buosorus KieTku 0.5 https://resh.edu.ru/
4 XUMHUYeCKasi OpraHu3alys KIeTKH 10 https://resh.edu.ru/
5 Ctpoenue u QyHKIMH KISTKA 8 https://resh.edu.ru/
6 OOMeH BeleCcTB U MpeBpalleHue SHEPTUH B 9 1 httos://resh.edu.ru/

KJIETKE
7 HaCHeHCTBeHIfaﬂ MHpOpMaILH 1 9 0.5 https://resh.edu.ru/

peanu3aius e€ B KIeTKe

YKM3HEHHBIN HUKI KIIETKA 6 1 https://resh.edu.ru/

Crpoenre U PyHKIIMHA OPraHHU3MOB 17 15 https://resh.edu.ru/
10 Pa3MHOKeHHE U pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.ru/
1 I'eHeTHKa — HAyKa O HACJIECTBEHHOCTH U 5 05 https://resh.edu.ru/

HU3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJICJCTBEHHOCTH 10 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 https://resh.edu.ru/
14 I'eHeTHka yenoBeka 3 0.5 https://resh.edu.ru/
15 Cenekius OpraHu3MoOB 4 1 https://resh.edu.ru/
16 BroTEeXHOJIOTHS U CHHTETHYECKast OMOJIOTHSI 4 https://resh.edu.ru/
17 PesepBHoe Bpemst 1 https://resh.edu.ru/
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11 KJIACC

KoJsnuecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1ucbp )
MPOrpaMMblI Bcero o0pa3oBarejibHbIe
padoTbI padoThI
pecypchl

1 3aposkaeHue 1 UpElSBI/ITI/Ie 9BOJIFOIIMOHHBIX 4 https://resh.edu.ru/
MpeACTaBICHUN B OMOJIOTHH
MHuKpOIBOIIONHS U €€ Pe3yIbTaThI 15 1 2 https://resh.edu.ru/
MakposBoJIIOIHS U €€ Pe3ybTaThl 7 1 https://resh.edu.ru/
II

4 POHCXOI/ICHHE 1 PASBHTHE HHIHH Ha 16 1 15 https://resh.edu.ru/
3emite

5 ITpoucxosxacHHE YeTOBEKa — aHTPOTIOTEHE3 11 1 1 https://resh.edu.ru/
DKOJIOTHS — HayKa O B3aMMOOTHOIICHHUSIX

6 OpPraHU3MOB M HAJOPraHU3MEHHBIX CHCTEM 4 1 0.5 https://resh.edu.ru/
C OKpYy»Karollen cpenou

7 OpraHu3Mmel B cpea OOUTaHHsI 10 15 https://resh.edu.ru/

8 DKOJIOTHS BUIOB M HOMYJISIUI 10 0.5 https://resh.edu.ru/

9 DKoJorusi coo0I1eCcTB. DKOJIOTUYECKUE 12 05 https://resh.edu.ru/
CHCTEMBI

10 buocdepa — riaobanpHast SKOCHCTEMA 1 https://resh.edu.ru/

11 YesoBek U OKpyXkKaromias cpeia 6 https://resh.edu.ru/

12 Pe3epBHOE Bpemst 0 https://resh.edu.ru/
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