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MOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buonorus" (mamee - Oumosorwsi) Ha
ypOBHE cpeqHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konnenuuu mpenojiapanus ydeOHoro mpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (eepanbHO paboueii mporpaMmbl BOCIIUTAHUA.

YueOuslii npeamer «buonorus» yrmy0naéaHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHO o0nactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusiMm DPIOC COO mnpoduibHbIE
y4eOHbIE MpPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBISIIOTCS CIOCOOOM
muddepenpanii  oOy4eHUsT Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUsl U
MPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM
o01muM, cpeTHUM MPodheCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Yy4yeOHBIX MPEAMETOB [IOJDKEH OBITh OPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBS3aHHBIX C TpodopHeHTAIME OOyYarolUXCd W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JacTH HAay4HOrO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEM,
MEJIMLIMHOM, SKOJIOTUEN, TICUXO0JIOTUEN, CIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma mo ydyebHomy mnpeamety "buonorus" maér mpencraBieHue o
Heau W 3ajadax u3ydeHusi yuyeOHoro mpenmera «buosorusr» Ha yriyOn€HHOM
YPOBHE, ONpeAesieT 0053aTeibHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpIKaHUE, €TO
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMaM, paclpeleieHrue Mo Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh M3YyYEHUS YYEOHOro Marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOTo Ipoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme mno Ouojoruu
peanu30BaH MPUHIUIT TPEEMCTBEHHOCTH C M3Y4YCHUEM OHOJIOTUHM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojgapss d4emMy MpOCMaTpUBAETCA
HAMpaBJICHHOCTh HA  TIOCIEAYIOIIEe pa3BUTHE  OWOJIOTHYECKUX  3HAHUM,
OPHEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PCHHS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOI0 OTHOIICHUS K OKpyXaromel mnpupoaHoi cpene. B
nporpaMMe Mo OWOJIOTHU TaK»X e IMOKa3aHbl BO3MOXKHOCTH Y4e€OHOTo MpeaMmera
«buonorusiy B peammzamuu  TpeboBanmit DPI'OC COO k MmIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
dbopMHpOBAaHNY OCHOBHBIX BHJOB y4e€OHO-TIO3HABATENHHON  JEATEIHHOCTU
0o0y4Jaromuxcsi MO0 OCBOCHHUIO COJIEpXKaHUsI OHOJIOTMYECKOro 00pa3oBaHUsI Ha
YpOBHE CpeJHEro 00111ero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEero oduiero oopasoBaHus
3aBepuIaeT OHMOJOrHMYecKoe o0pa3oBaHHWE B IIKOJE W OPHUEHTHPOBaH Ha



paciidpeHre U yriayOjeHue 3HaHHM OOydJarommxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPDHOM ¥ KJIETOYHOW OMOJOTHHU, SMOPHOJOTUM M OHOJOTUU Pa3BUTHS,
TeHETHKHU, CEIEKIIMU, OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenue ydeOHOoro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY IMOJIYYEHUIO
Ouonormueckoro  oOpa3oBaHHMsi B  By3aX M OpraHU3alUsAX  CPEAHETO
npodeccuonanbHOoro 0opazoBanusi. OCHOBY €ro COJEpPKaHHUS COCTABISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUW, TIONYYEHHBIX TMPU  HM3YUYCHUH OOydarouuMuUcs
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/ejIOoB OMOJIOTMM HAa YPOBHE OCHOBHOI'O
obmero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MONYYalOT pa3BuTHE. Tak,
paclIMpeHbl U yriayOJeHbl OHOJOTMYECKWE 3HAHUS O PACTEHHSX, >KHUBOTHBIX,
rpubax, OaKTepHsX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKW3HH,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MTPUKIAIHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPHUEHTHPHI IS MOCIIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJIYYEHHBIMH OOYYAIOIIUMUCS MPU H3YyYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o yuyeOHoMmy mpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIIOUMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIsl )KUBbIX
CUCTEM Pa3HOI0 YPOBHS OpraHu3alliy, IBOJIIOIIMN OPTaHUYECKOT0 MHUpa Ha 3emiie,
COXpaHEHUusi OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJIOTHH, SMOPHUOJNIOTHM U
OMOJIOTHM Pa3BUTHS, TEHETUKU U CENEKLWH, OMOTEXHOJIOTUH M CHUHTETUYECKOU
OMOJIOTUH, AKTYaJIU3UPYIOTCA 3HAHUS OOydarommxcs mo OOTaHUKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kiacce u3ydaroTCs HBOJIOLIUOHHOE
y4eHHUe, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecIeUNTh  OCBOCHHE
oOy4aroImuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UAEH, IPUHLUIIOB U MIPAaBUII,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOIMyJISIuH,
OMOILIEH03a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
HCCJIEIOBAaHMAX B OMOJIOTUH, MPUKJIAIHBIX aCTIEKTaX OMOJIOrMYecKUX 3HaHUU. s
pa3BUTUS M TOJJCPKAHUS MHTEpeca OOydarolmuxcs K OHOJIOrMHM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COJACPXKaHUHU MPOTrpaMMbl
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHMS U Pa3BUTHS
TOM WM MHOW 00nacThd OWOJOTMH, BKIIAJJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B pPeIlICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIaJIcHHEe  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(YHKUIHMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pPa3HOTO paHra W MNpUOOpEeTEeHHWE YMEHUU
UCIIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpeca K ONpeAesEHHON 00iacTu
npoecCHOHaNbHON JEeSTENbHOCTH, CBSI3aHHOM ¢ OWoNorHen, Wiu K BBIOOPY
y4eOHOT0 3aBEACHUS SISl IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu u3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CICAYIONINX 3a/1a4:

OCBOCHHME O0YYaIOUIUMUCS CUCTEMBbI OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUjIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHUHU, MHOIroo0pa3uvi M OCOOCHHOCTSX OHOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALMs, BU, OMOreoleHo3, Onocdepa); 0 BbIIAIOIMNUXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYYarolMXCsi C METOJAMU IO3HAHMs JKUBOM MPHUPOBI:
UCCJIEI0BATEIbCKUMU ~ METOJIaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHMOJIOTMHM, SMOPHOJOTMA W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OHOJIOTUH, MaJCOHTOJIOTHUH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTMYECKHX
UCCleloBaHui B Jabopatopun W B mpupone (HabOmoleHue, W3MEpeHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHUE OOYyYarOUIUMHUCA YMEHUSIMU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OMOJOTMYECKYIO HH(OpMAIMIO; I0JIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJUKOW; YCTAHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U COLUMAIbHO-3KOHOMUYECKHMMH U  SKOJOTUYECKHUMHU
mpoOJjeMaMu 4YeJIOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JESATENBHOCTU IO
OTHOIIICHUIO K OKpY’Karolled NpUpPOIHON cpelie, COOCTBEHHOMY 3J0pPOBBIO H
3MI0POBBIO0  OKPYXKAIOIIMX  JIIOJeH; O0OOCHOBBIBATH U  COOJNIOATh  MEpPHI
MpoPIIAKTUKA WHOEKITMOHHBIX 3a00JIeBaHMI, TIpaBUia MOBEJACHUS B TPUPOJIC U
oOecrieyeHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UpE3BbIYANHBIX
CUTyallUsIX ~MNPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4aroUuXcsi MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIIAIOIIMMUCSA OTKPBITHUSIMHU M COBPEMEHHBIMU
HCCIICIOBAaHUSIMH B OMOJIOTHM, pElIaeMbIMU €10 MpoOJeMaMH, METOO0JIOTHEH
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEACHUS AKCIIEPUMEHTAIBHBIX
UCCJIeIOBAHUM, PelIeHNs] OMOJIOTMYECKUX 3a7a4, MOAEIMPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y O0YYAIOIIUXCS [IEHHOCTHOIO OTHOIICHUS K KUBOM MPHUPOJE B
IIEJIOM U K OTJICTIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
F€HETUYECKOM TPaMOTHOCTH, OOIIEH KYJIbTYpbl TMOBEICHUS B MPUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMY;

npuoOpeTeHrue  OOYYaIOMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOAOIIOIH30BaHUN (COOMIO/IEHNE TpPaBUJI TOBEICHUS B MPHUPOJIEC, OXpaHbl
BHJIOB, DKOCUCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 3OPOBbSI M 370POBBS
OKpyXaromux Jrofeil  (coOmomeHuss Mep TpodrIakTUKd — 3a00JE€BaHUM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYarolIMMHCS
VHJIUBUTYJIbHOMN oOpazoBaTeabHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
HOCIEAYIOUIEMY TMPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
MH/IMBU1yaJIbHBIMU MHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO111ee YnCa0 4YacoB, OTBEJACHHBIX HAa U3Y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE cpeaHero o0riero oopa3oBanus, coctarmsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezlelo).

O100p OpraHu3alMoOHHBIX (OPM, METOJOB U CPEICTB OOy4eHUs OHOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(PUKU €ro COoAepX aHUs U HalpaBI€HHOCTU Ha
OpOAODKEHHE OHOJIOTUYECKOT0 00pa3oBaHUS B OpPraHM3alUsIX CPETHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM yCIOBUEM NMPU 00YyYEHUN OMOJIOTHH Ha YyriyOlI€HHOM YpOBHE
ABJIIETCS MPOBEJEHUE JIa0OpAaTOPHBIX M MpaKkTUYeCKuxX pabor. Takxke yuacTtue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENACTCS y4YUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATHbHO-TEXHUYECKUX PECYPCOB i MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHAsE Hayka. KpaTkast uctopusi pa3BuTHUs
Owonornu.  buonormdyeckne HayKM M HM3y4aeMble UMH  TPOOJIEMBI.
dOyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouosoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbel Mupa. [Ipodeccuu, cBsizanHble ¢ Ouosiorueil. 3HaueHHe OMOJIOTHMU B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3yUYeHHE

JKuBble cucTEMBl Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOI'O COCTaBa, JUCKPETHOCTb U ILEJIOCTHOCTb,
CJIO0HOCTb W YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTaHU3aLMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOIYJISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreorneHoTHueckuit), OmochepHbiii. IIporecchl, MPOUCXOIAIINE B KHUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opma cyliecTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >kuBBIX cucTteM. Merojasl Ouosiornueckoil Hayku. HaOmroneHwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTH3auus, MeTaaHan3. [loHsTHE O 3aBUCHUMON U
HE3aBUCUMOM TmepemMeHHoW. [lnmannpoBanue »skcnepumenta. llocranoBka wu
npoBepka rumnote3. HyneBas runote3a. [lonarre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKA JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yinbTaToB. [IpuumHBI UWCKaXk€eHUsT Pe3yJIbTATOB JSKcrnepuMeHTta. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKK KU3HWY», «bHonornvyeckue
cuctembl», «CBOWMCTBAa KHUBOW MaTepum», «YPOBHH OpraHu3allud KUBOU
npupolb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJoBeuecKkoro opranuszman, «buoreoreHos», «buocdepay, «Metombl
W3yYECHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  JJIi  TIPOBEICHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHWE PaA3IMYHBIX METOJIOB IIPU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTKu

Knerka — cTpykTypHO-(QyHKIMOHAJIbHAS €AWHUIIA >KuUBOro. Hcropus
OoTKpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBans,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIECTOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodope3, METo] MEYEHBIX aTOMOB, AU(depeHInaIbLHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoOHCTpanun

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxeMbl: «CBETOBOW MHUKPOCKOID), « DIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHKPOCKOIM, MHKPOIMpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «M3yueHne METOJOB KJIETOYHOH OHOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHaTbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTAaB KIETKA. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bonma m e€ poib kKak pacTBOpUTEINs], pPearcHTa, y4acTUe B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpErysanuu. MuHepallbHbIe BEIIECTBA KJIETKH, WX OHUOJOTHYECKas
poib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckre BelIeCTBAa KIETKUA. buonornueckue mnoiauMepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0eKkoB. CTPYKTypbl O€JIKOBOM MoOjeKyibl. [lepBuuHas
CTpyKTypa Oeika, MHenTHAHas CBsS3b. BTopuuHas, TpeTudyHas, 4YeTBEpTUYHAs
cTpyktypbl. Jlenarypauus. CoiictBa OenkoB. Kiaccudukamuss — OeiakoB.
buonoruueckue GpyHkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXAPUIBI U MOJTUCAXAPUIBL.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununel. M'aapodunsHO-THAPOGOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
aunuaoB. OO1ue cBoicTBa OMOIOTHYECKUX MEMOPaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotsl. JJHK m PHK. Crtpoenne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun xomruiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. MecTtoraxoxaenne u omonorndeckue pynkmuu JTHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsa3u B MoJiekyine ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKUINU B
kinetke. Jlpyeue Hyxneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas Ouojorvs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCIEHOBAHUS
cocTaBa W THPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyn. Modenuposanue
CMPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoOHCTpanun

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

[uarpammbl:  «PacnpeneneHne XMMHUYECKHMX 3JEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr 1 cxembl: «lleproguyeckas TaOiauIla XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOIbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKyJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHue MOJEKYI
yraeBoaoBy», «CTpoeHue MOJIeKyJd JUNUaoB», «HyKIeMHOBBIE KHCIOTBI»,
«Crtpoenue monekyibl ATO.

O6opynoBaHue: XuMu4ecKkas nocyza u 000pyaoBaHue.

JlabopaTtopHnasi pab6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
pEAKLIUI».

JlaGopaTropnass  paGora  «lcciegoBaHWe ~— HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u pyHKINH KIETKU

Tunbel KIETOK: JyKapuOTHYEeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00Pa30BaHUS KIIETKH.



CtpoeHne mpokapuoTHIecKoi KiIeTku. KiteTounast cteHka OakTepuil U apxen.
Oco0EeHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPODHON MPOKAPUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIHMOHUPOBAHUE DYKapUOTUYECKOU KJIETKHU.
[na3zmatuueckass MeMOpana (masmaiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BElIECTB uepe3 IMIa3MaTHYeCKyl0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obneruéunass aud¢ys3us), akKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGora HaTpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301muTo3. Kinetounas
crerka. CTpyKTypa ¥ (QyHKIIHMH KJIIETOUHOM CTEHKH pacTeHU, TPUOOB.

[urtomna3ma. [luto3ons. [{utockener. J[Buxkenue nuromnnasmel. OpraHonibl
KiIeTku. OaHoMeMOpaHHBIE OpraHOWIbl KJIETKH: HSHJIOIUIA3MAaTUYECKasl CeTb
(BIIC), anmapar ['oxabmku, JTU30COMBI, UX CTpOCHHE W (PYHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHoOUIOB KIEeTKH. CTpoeHue TrpaHyIspHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enrkos ¢ IIIC. CunTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmajgkmii  (arpaHyJisipHBIM)  3HAOIIIA3MATHUYECKHM
petukynyM. CekperopHas ¢yHkius ammapara ['onbmku. Moougukayusa 6enrkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyoinn pacturenbHbIX KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKU:  MHUTOXOHJAPUH,  IUIACTUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApUN W Twiactui. llepBudnsbie,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHUHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOMIACThl, XPOMOIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHune W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunameHnTsl. Axkmunogvie Mukpoguiamernmsi. MBbIlIEUHbIE  KJIETKH.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Mukporpybouku. Kierounsrit
ueHtp. CTpoeHMe U JBWKEHUE JKIYTHKOB U peCHUYEK. MUKpoTpyOOUuKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvle ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMOcOoM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTUHA — TUCTOHBI. /J{uHamuka s0epHou 000104KU 6 Mmumo3ze. SfoepHulil
mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOH KIeTKn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHME  pacTUTENbHOM  KiIeTkn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaaIbHbIX KIETOK.

JlabopaTopnass pabora «/3ydeHue CTpOEHHS KJIETOK pPa3IMYHBIX
OpPraHU3MOBY.

IIpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTtopnass padora «lccienoBanue miazMoiu3a W JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuuyeckass padora  «M3ydyeHue  JBUKEHUS  UUTOILUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AccUMHUIIALINS M AUCCUMMIISIIIUS — JBE CTOPOHBI MeTaboau3ma. Turbl oomMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTU4eckoe obecredeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakluid KIETOYHOTO
meTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JICUCTBHS.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPTraHUYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll u oxcueennvili pomocunmes y oaxmeputi. Ceemocobupaiowjue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poiib XJIOPOIIacTOB B MPOLECCE
doTocunTe3a. CBeToBas u TeMHOBas dazpl. Pomoovixanue, Cz., Cy. u CAM-munsi
¢omocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHME paznuyHbIX (PakToOpoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >KeNe300aKTepuu, CcepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl OposkeHus. I[IponykTel OposKeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEH.

AspoOHbIe OPTraHu3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TAM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buosiornueckoe OKMCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHApHIL B
npoleccax omonoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTETHHOE
dochopunupoBanue. Iuepeus membpanunoco epaduenma npomonos. Cunmes



AT®D: paboma npomonnot AT®-cunmaszwl. llpeumyiecTBa a’poOHOTO IMMyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH YHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun

[Hoptpertsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCUHTE3Y, «DHEpreTHIecKuil 00MeH», «brnocuHTe3
oenkay, «Ctpoenne GpepmMerTay, «XEeMOCHHTE3Y.

O6opynoBaHME: CBETOBOM MHKPOCKOI, 000PYIOBaHUE JIJISi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  padora «l3ydeHHME  KATAUIUTHUYECKOM  aKTMBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y».

JlabopaTtopnasi padora «/3ydyeHue (QepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnassi padora «CpaBHeHue nmporeccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun MatpuyHoro cuHTe3a. [[pMHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KOJI, ero cBoucrBa. Tpanckpunuus — marpuudbii cuHTe3 PHK. IlpuHuumnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTbix PHK B OnocunTese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasieHusi o cmpoenuu 2eHog. OpraHuszalys reHoma y
MPOKAPUOT U IYKapuOT. Perymnsius akTUBHOCTU T€HOB y MpokapuoT. ['mumoresa
onepoHa (®. XKaxo0, XK. MaHno). Moznexynsapuvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomul 2enos. Perynsiuus 0OMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekeTouHbie (hOpPMBI KU3HUA U O0NHUTaTHBIE mapa3uTsl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHnHvii yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpazcos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

Bupychubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CITN][, COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyune.
Ipoecpammupyemole gpynukyuu 6enxos. Cnocobdvl 00cmasKu 1eKapcms.



JleMoHCTpanuu

[Toptpetsr: H. K. Kosnbiios, 1. 1. IBaHOBCKMiA.

Tabmuubr u cxemsl: «buocunaTe3 O6enkay, «I'eHeTrnueckuii kKoay», «Bupycen,
«bakrepuodarm.

IIpakTuyeckas padora «Co31aHnue MoIEIN BUPYCay.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knerounslii 1wk, ero mepuoabl W peryisanus. Wutepdaza uw  MuUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaronmx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTmdyecknii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHMM U
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI) IepUoAbl UHTEP(a3bI.

Martpuunbii cunre3 JHK — pemmkanwms. [Ipunnuner pernmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuUOTHUIl. JIUTIJIOMAHBIA W
raryIouJIHBIA  HAOOpbl XpomMocoM. ['omoJormuHble XpoMOcOMBI.  IlonoBbIE
XPOMOCOMBL.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIIME B HUX

npouecchl. Tunel Muto3a. Kapnokunes u nuToknHe3. buosornyeckoe 3HayeHune
MUTO3A.

Perynsinua muToTMyeckoro uukia kietku. [Iporpammupyemasi KiaeTodHas
rubesnp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (yHKIIMOHAJIbHAsE Te€HOMHUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoecHHe
xpomocomy, «Pemumkanus JJHK.

O06opyaoBaHuE: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: «MUTO3 B KJIe€TKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

JlabopaTtopnasi pabora «HaGmroneHrne MuTo3a B KJIE€TKaX KOHYMKA KOPEeIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Crpoenne u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUSI M JKU3HEACHTENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OAHOKJIETOYHBIC TPHOBI, OJHOKICTOYHBHIC
BOJIOPOCIIU, Apyrue NpoTUCThl. KonoHUallbHbIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GYHKIMN U pacloioKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu JKMBOTHBIX M 4Y€NOBEKAa. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, GYHKIUNA WU
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblli W BHyTpeHHUM ckeneT. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHu3MoB.  JIBM>KEHHE  OJHOKIIETOYHBIX  OPTraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUYHBIX PACTEHUU:
TPOIIU3MBI M HACTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX JYXMBOTHBIX M YEJIOBEKa:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHnue BOABI, YIJIEKUCIOTO Tra3a H
MUHEPAJIBHBIX BELIECTB pacTeHUsMHU. lIuTtanue kUBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKIIETOYHOE TNuIleBapeHue. IIuTtaHne MO3BOHOYHBIX MKUBOTHBIX. OTHEnbl
MULIEBAPUTENILHOTO TpakTa. [IumeBapurensHble xene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue »uBoTHbIX. uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHoe apixanue. JlpixaTenpHasi NOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YETIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOECHUSI JIETKUX T[MO3BOHOYHBIX JKHUBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MNTUI U
MJIEKOMUTAIOMUX. Perynsmus apixanus. JlpixateabHble 00bEMBI.

TpaHCcnOpT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcnopT BewmeCTB Yy JKUBOTHBIX. KpOBEHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHass cucTteMa MO3BOHOUHBIX JKHUBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru kpoBooOpaiieHusi. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepana v e€ peryisiuus.

Brinenenue y opranusmoB. Beinenenne y pacrenuil. Beiaenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyoiau. Opranbl BblaelieHus. OuibTpanus,
CeKpelus U 00paTHOE BCAaChIBaHHE KaK MEXaHW3Mbl pabOThI OPraHOB BbIJIEJICHUS.
CBs13p OJIOCTH TENA C KPOBEHOCHOW M BBIIEIUTEIBHOM CUCTEMaMHU. Breiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil W IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHON M XUMHAYECKOM 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3amura opranusma oT OojesHeil. IMmyHHas cuctema yenoBeka. KieTouHbl u
TYMOpaJbHBIA MUMMYHUTET. BpOXAEHHBIA M MPHOOPETEHHBIA CHeUPUUIECKUii
UMMyHUTET. Teopust KiIoHaIbHO-cenekTuBHOro mMmmynurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBEThI OPraHu3MoB. Posb BpoxkIEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI.

PazgpaxxumocTte UM perymsiuus  y  OpraHu3moB. Paznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazmpaxumocts u  perymsuusa y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHast cucremMa u peduieKkTopHas peryisiius y >KUBOTHBIX. HepBHas
cucTeMa u €€ OTJeNnbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbpHas peryisauus U SHAOKPUHHAsA CUCTEMA JKMBOTHBIX U UYEJIOBEKA.
JKenes3pl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U DHIOKPUHHON cucteM. [ wumoramamo-rumnoduszapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUHBIE
Bojopocin», «bakrepum», «lIpocrenmme», «OpraHbl IBETKOBBIX PAaCTEHUIN»,
«CucreMbl  OpPraHOB  TO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKkoMbIx», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue crelmsy,
«CTpoeHHEe JIMCTOBON IJIACTUHKW», «TKaHM >KMBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenbHast  cucrtema», «KpoBeHocHas cucrema», «JlpixarenpHas
cucremMa»,  «HepBrnas  cucrema», «Koxka»,  «MplmieuHas  cucreman,
«BpraenurenbHas cucTEMa», «JHIOKpHUHHAs cucTtemay», «CTpOEHHE MBIIIIBDY,
«AMMyHUTETY, «KumeunomnonoctHeie»y,  «Cxema IATAaHUSI ~ PACTCHUIN»,
«KpoBeHOCHBIE ~ CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBI»,
«Crtpoenue nnaHapum», «BHyTpeHHee CTpoeHHe H0XKAEBOro 4epBs», «HepBHas
cuctema poio», «HepBHas cucrema nArymkm», «HepBHas cuctema
npecMblkaromuxcs»,  «HepBHas  cucrema  nruny, «HepBras — cucrema
MiIeKonuTaux», «HepBHas cuctema yenoBeka», «Pediexcey.



OOopynoBaHHE: CBETOBOW MHUKPOCKOII, MUKPOMNPENApaThl OAHOKJIETOYHBIX
OpraHW3MOB, MHKpPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHHMil pa3HbBIX OTAECJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJICKIIMHM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
00opy0BaHuE JJI IEMOHCTPAIIMU TOYBEHHOIO U BO3AYLIHOIO MUTAaHUSI PACTEHUIA,
pacuieruieHust Kpaxmasa U 0eiIKoB 1oj AecTBueM (GepMEeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3IU4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGoparopHasi padora «/3yueHne opraHoB LIBETKOBOT'O PACTEHUS.

Tema 10. PazMHokeHUe U pa3BUTHE OPraHM3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIIOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBble KieTkn, Wik rameTtsl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomornduecknii cMbICi
MeHo3a M IIOJIOBOTO Iporecca. Melo3 M €ro MeCTO B JKU3HEHHOM LIHMKIIE
OpPraHHU3MOB.

[IpenzapoasiieBoe pazputue. ['amerorenes y :KuBOTHBIX. [10J10BBIE KEe3bl.
OO0pa3zoBaHue U pa3BUTUE MOJOBBIX KieToK. Criepmarorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE UM 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOZOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgoecenos u mooderu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOsieHuUs.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnenue. bnacmyna, munol
onacmyn. OcoOCHHOCTH APOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIBIIIEBhIC JTUCTKU
(ractpyssauust). 3akiagKa OpraHoB U TKaHEe U3 3apOobIIIEBbIX JUCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (SMOpUOHATbHAS WHIYKIIHSA).
3aknagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpHUOHAIBHOE pAa3BUTHE Pa3IAYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u pasButue >xuBOTHBIX. [locTaMOpuoHanbHbI mnepuoja. [Ipsmoe u
Henpsimoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
ITO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMYEeCKO€ 3HAYEHUE MPSIMOrO M HENPSIMOro



pa3BUTHUSA, UX PACOPOCTPAHEHHE B Npupoje. Tumbsl pocra KUBOTHBIX. DAKTOPHI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaauu mocTIMOPHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U 4elioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMmHoxxenue u pasButue pacreHuil. ['amerodutr u crnopodur. Meito3 B
KU3HEHHOM IHMKJe pacTeHuidl. (OOpa3oBaHue crop B Ipoiecce Menosa.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHHME M Pa3BUTHUE  PACTUTEIBHBIX
opranu3moB. J[BoifHOE OIIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuid. OOpazoBaHuE U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pEryJIsSIlIui OHTOTE€HE3a Y PACTEHUM U dKUBOTHBIX.

JemMmoHCTpanuu

[Toptpersr: C. I'. HaBammn, X. [lIneman.

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOxeHUEe», «Tumbl Oecrosioro
pasMHOXEHUD», «Pa3sMHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXKEHHE JBIJICHBI»,
«Pa3MHO)eHUE TUAPBY, «Meno3y», «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SUUEKJIETKH U criepMmaTo3oniay, «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsamoe u
HEenpsiMOe pasBuUTHE», «Pa3BuTe MaicKoro xyka», «Pa3Butne capaHum,
«Pa3BuTHe JATyHIKW», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX PACTECHUNY,
«CTpoeHue ceMsH OJHOJONBHBIX U JBYJOJBHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOW  KamycTb», <«OKHW3HEHHBIM [UKI MXxa», <OKU3HEHHBIM LUK
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMaTO30U1I0B, MOAENb «L MK pa3BUTHS JISATYILIKW.

JlaGopaTopnas padora «/3yyeHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax».

IIpakTnueckas pabGora «BpIsiBIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CrtpoeHHE OpPraHoB pa3MHOKEHHUS BBICHINX
pacTEeHUIN.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHKUM Kak Hayku. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Pa6oter H. K. Konmbmosa, H. 1. Basunosa, A. H. beno3sepckoro, I'. /1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumogeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TIOHATHSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIC TEHbI, AIbTEPHATUBHBIC TPU3HAKWA, JOMHHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHHUS, THOPHUIBI, TEHOTHUT, (PEHOTHII.



OcCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJOTHYECKHUN,  IUTOJIOTHUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Komnsios, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass pabora «J/Ipo3oduia Kak OOBEKT TEHETHUYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpHIOB MepBOro nokosieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieIuieHus Ipu3HakoB. lluronmornueckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ uore3a YucToThl raMer.

AHanm3upyomee ckpemrbanue. [[poMexyTOUHBIN XapaKkTep HACJIEIOBaHHUS.
Pacmiernienne npu3HakoB pH HETIOJIHOM JIOMAHHPOBAHUU.

JurnbpuaHoe ckpeuBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBUCHMOT0
HacjeloBaHWs  NpU3HAKoB.  Lluromormyeckue  OCHOBBI  AUTHOPHUIAHOIO
CKpELIMBaHHUs.

Cueriennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenneHHoe
HACJIEJOBAHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS TTo1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHue Npru3HakoB, CLEIUVIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reda. MHOXECTBEHHBIN auienn3M. B3aumoneicTBue HeaUIEAbHBIX TI'€HOB.
Komnnemenraprnocts. Onucras. [lomumepusi.

['eHeTMYECKMIT KOHTPOJIb PA3BUTHSI PACTEHHM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIHM.
['eneTnueckue MeXaHU3Mbl CUMOMOIEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Mapas3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKThl KOHTPOJS H
M3MEHEHUs HACJIeICTBEHHOW NH(OPMAaLIMK B TOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JlemoHCTpanuu

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

Tabnuupl u cxeMsl: «IlepBbiii 1 BTopoi 3akoHbl Menaens», « Tpetuit 3akoH
Menpens», «AHanu3upyrolmee CcKpemuBaHuey, «HenoiHoe ITOMUHUPOBaHUEY,
«CleryieHHOe HacjeloBaHWe TMPHU3HAKOB Yy Apo3oduisl», «['eHetmka momay,



«Kapuotun uyenoBeka», «Kapuorun apozodpunby, «Kapuotunm nTUIBD,
«MHOKECTBEHHBIN ajIeIN3M», «B3anmMo1eiCTBUE TEHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHO00pa3us
TUOpPHUIOB TIEPBOIO TIOKOJEHUS M pPacHICIUICHUS MNPU3HAKOB, MOJEIb s
JEMOHCTpAallUM 3aKOHA HE3aBHUCHUMOTO HACJIEAOBAHMUS TMPU3HAKOB, MOJECIb IS
JEMOHCTpAallUM CIICIJIEHHOTO HACJEI0BAHUs IPHU3HAKOB, CBETOBOM MHUKPOCKOITI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3yslbTaToOB  MOHOTHOPHIHOIO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IlpakTnueckass padora  «M3yueHwe  pe3ynbTaTOB  JUTHOPUIHOTO
CKpCILUBAHUA Y APO30(PHUITBIY.

Tema 13. 3akoHOMePHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpeabl Ipu  (GopMUpOBaHUU (HEHOTHIIA.
N3MeHunBOCTh Npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpensl B (popMupoBaHUM
MOAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakumu npusHaka. BapuanmoHHbIN
pan u BapuarnmoHHass kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKALIMOHHON
V3MEHYMBOCTH.

['eHoTHIIMYECKAs U3BMEHYUMBOCTh. CBOMCTBA T€HOTUITUYECKON N3MEHUYHMBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOnHaTuBHAs WM3MEHYMBOCTH. MeH03 M TOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3IaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHBICE MyTalluh. SoepHble W
nuTOIUIa3MaTuyeckne myrtaunuu. CoMaTHUdeCcKUe W TMOJIOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHMs MyTauui. MyTareHbl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HaciencTBeHHo u3MenunBoctd (H.W. BaBunoB). BHesdnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POlb INUSEHEMUYEeCKUX Gakxmopos 6
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUZMOB.

JdemMmoHCTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumpl u  cxeMbl: «Buabl  u3MeHUMBOCTHY, «Moau(puKamMoOHHAS
W3MEHYHUBOCTHY, «KoMmOnHaTBHAS W3MEHYHUBOCTBY, «Meriosy,
«OnnonorBopenuey, «I'eneTnueckue 3a00eBaHusl YeaoBeKay, « BUIbI MyTalnii.



OobopynoBaHue: *KHUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBOWY.

I[IpakTuyeckass padora «Myrtauuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun yenoBexka. MexayHapoJaHas IporpaMma HUCCIEOOBAaHUS T€HOMA
yejnoBeka.  MeToApl  M3Y4YEHHs] T[EHETUKM  YEJIOBEKa: TEeHEAJOTrMYECKH,
OJIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE ONPEACITICHUE TE€HOTHUIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[MI[P-ananu3a. Hacnencreennsie 3a001eBaHus yeaoBeka. [ eHHbIe 1 XpOMOCOMHBIE
Oonie3HM uyesroBeKa. boie3HW ¢ HacIEeACTBEHHOW MpeApacroioKEHHOCTHIO.
3HaYeHHE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALLCHUN W JEYEHUH T€HETUYECKHUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHEeTHUYeCKOe KOHCYIbTUpOBaHUE. CTBOJIOBBIC
KJIeTKU. [loHsATHE «T€HEeTHYEeCKOTO Tpy3a». DTUUECKUE ACIEKThl MCCIEIOBAHHI B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckre ¢akTOphl TOBBIIMICHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsS3HEHUIO OKpYKarolen cpeinl. ['eneTnueckas
MPEIPACHOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemoHCTpanuu

Tabnuuel U cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs T€HETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBiI€HHUE U aHAIIN3 POJIOCIOBHOI.

Tema 15. Cesiekuusi OpraHn3mMoB

JloMecTukanust W CeleKUMs. 3apoXKACHUE CEIEKIMA W JOMECTHKAIUU.
Yuyenne H. WM. BaBwioBa o lleHTpax mpouMCXOXIEHUS HW MHOT00Opas3us
KYJIbTYPHBIX pacTeHuil. Posib cenekunu B CO3aHUM COPTOB PACTEHUM WU IOPOJ
#KuUBOTHbIX. CopT, mopoda, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIJ0B B
HaciaeACcTBeHHOM wu3MeHuuMBoctM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM paboThI.

Metonpl cenekunoOHHOW paboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBUTYaJIbHBIM. DTarnsl KOMOWHAIIMOHHOMN CCJICKLIUU. HUcntwiTanne
MpOU3BOJUTENICH MO MOTOMCTBY. OTOOp 1O TEHOTHIY C TIOMOIIBIO OLICHKH
(deHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ oMolbio aHanu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3 KaK  METOJ  CEJNEKUHOHHOW  paloThl.
PannanmoHHbI 1 XUMUYECKUM MyTareHe3 Kak MCTOYHUK MyTalllid y KyJIbTYPHBIX



¢opMm opranu3moB. lcnonp3oBaHWE TEHOMHOIO pPENAKTUPOBAHHUS U METOJOB
pekoMOuHanTHBIX JIHK 1151 momy4deHust iCXOAHOTO MaTepuara Jjisi CEeJIeKIUU.

[Tonyuenue MTOJIUILIIOUOB. BuytpuBugoas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuud. Otpanénnas rubpuausanus. [Ipeomonenue Oecrmonus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMH PACTEHUN U KUBOTHBIX. «3en1énast
DesOIoOYUAY.

CoxpaHEeHHE U W3YyYEHUE I'EHETUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUU W
UX JUKAX pOAMYENd i1 CO3JaHMsl  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpauwenue u  ynpasieHue
2EHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008AHULL
nepeoosvix uoell U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

[loptpersr: H. 1. BaBunos, . B. Muuypun, I'. /[[. Kapneuenxo, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel u cxembl: «LIeHTpbI TPOUCXOKICHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHONW W3MEHUYHUBOCTW,
«Metopsl cenexkiuny, «OTnanéunas rudbpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «/3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne METOA0B CEIEKIIUU PACTEHUID.

IIpakTnueckas padora «IIpuBuBKa pacTeHnD.

IKcKkypeusi «OCHOBHBIE METOJIBI U JOCTHIXKEHHUSI CEJIEKIIMM PACTEHUM U
KUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTeXHOJIOTUsI U CHHTETHYECKAS OHOJIOTHS

OOBEKTHI, MCHOJb3yeMble B OHMOTEXHOJIOTHMH, — KIJIETOYHBIC W TKAHEBBIC
KYJIbTYPBHI, MUKPOOPTaHU3MBI, 1704 XapaKTEepUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOZeMMe. Mukpoouonornueckuii cuHTe3. OOBEKTBI MHUKPOOMOIOTHUYECKHIX
TexHoJsoruii. [Ipon3BoAcTBO OeKka, aMUHOKHCIOT U BUTAMHUHOB.

Co3nianve TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LEJIbIO MOJYYEHUSI OPTaHW3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEeYarolIrecs B IpUpoie OMOCUHTETUYECKUE TTYTH.



Kinerounasa unxeHepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anmuss ©  COMaTHYECKUN
sMOpuoreHe3. lcnonb3oBaHue TaljIOWJOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OILIONOTBOpeHHE. PeKoHCTpyKuus
AVNLEKIIETOK U KIOHHPOBAHME KUBOTHBIX. MeETO TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KVIbMUBUPOBAHUA U MUKPOKIOHAILHO20
DPA3MHOIICEHUSL CENTbCKOXO3AUCTNEEHHBIX KYbINYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHUs W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHKEHEPHUHU.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meauuuna. [TLP-
AuarHocTuka. MeTaOOJOMHBIM aHaiau3, TEHOLIEHTPUYECKHM aHaau3 NpoTeoMa
YesIoBeKa Uil OLEHKM COCTOSIHHS €ro 340poBbiA. VCIoJIb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuomnxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUIS PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3naHne BEKTOPHBIX BaKIMH C LEIbI0 OOecreyeHus: KOMOMHUPOBAHHOU
3amuThl OT BOo3Oymuteneit OPBU, ycTaHOBieHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-congepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunp! u cxemsbl: «Mcnonb30BaHne MUKPOOPTAaHU3MOB B IIPOMBILIIIEHHOM
MPOMU3BOJCTBEY, «KieTounas nHxxkenepus», «['eHHass HHKEHEPUs».

JlaGopaTopHasi pabota «3ydeHune 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyyeHrne MOJIOUYHOKUCBIX IPOAYKTOBY.

JKckypeust  «bUOTEXHOJOTHUSI — BaKHEWIasgs MPOU3BOJIUTENbHAS —CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONMUOHHBIX MPEACTABJICHUH B
Oonosiornu

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHM3Ma. JKu3Hb 1 Hay4yHas nestenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 3BoJirolivK BUAOB 1o Y. JlapBuny (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHueckor Teopun dBotonmu (CTD). HelTpanbHas
Teopust dBomtouuu. CoBpeMeHHas SBOJIOLUMOHHAs  OuWojorusg. 3HaAUYCHUE
ABOJIIOIIMOHHOM TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepuxon, . 1. lImansraysen, . Xonaeix, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil mnpupoabl (no K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucrnocoOyieHnii y pacteHuit u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapsuna», «@opMbl 00pbOBI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroodbpasue KyJabTypHBIX (HhopM
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOLICHUS ABWXKYIIMX CHUJ 3BOJIOLUNY,
«OCHOBHBIE IOJIOKEHHSI CHHTETUYECKOM TEOPUH IBOFOLIUN.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[TonynsAaups Kak 3jeMeHTapHas eAuHMIA 3BOJIONUN. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3zHoOOpa3us W CTPYKTypbl nonyisiiuil. W3meHenue
reHooHJa TOMYJSUMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBICHHE. 3aKOH
reHeTnueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOPHI (IBIKYIIME CHIIBI) SBOJIONUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIIPaBJICHHbIE HW3MEHEHWs 4YacTOT ajuieed B monysimusx. O@dekr
OocHOBatensd. JIpgexkm Oymvinounozo copaviwika. CHudiCeHUe 2eHemu4yecKo2o
pasnooobpazusi: npuuunsl u cireocmeus. Ilpossienue sghghexma Opeticha ecenos 6
bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V30mAmmMs  MIOIYJISITAMN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYecKast (PENPOIyKTUBHAS ).

EctecTBeHHbIll 0TOOp — HampaBistoumi ¢aktop s3Bosouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIUHM, CTaOWIU3HUPYIONINHM,  pa3phIBAIOIINN
(mm3pyntuBHbI). [lomoBoit oTOOP. BO3HUKHOBEHHE W IBOMIOIUS COIUATIBLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLHUU.
Bo3nukHoBeHHe — mpucrnocoOieHud y  opraHu3moB.  ApomMopdo3sl U
uanoagantauuu. [lpuMepsl mpucnocoOieHuit y opraHu3MoB: MOP(OJIOTHUECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpO3BOIIOIMU. M3omsmus — kiodyeBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOObI BUI000Pa30BaHUS aJIONAaTPUYECKOE (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumiIouMU3anus,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOPA3HsL.

Ponb  sBoMIONIMOHHOW OWoJlorMM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6Mopa3zHooOpa3usi. MUKPOIBOIIONMS M KOIBOJIOLMS Mapa3suTOB U UX
X03s51eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI
OOpBHOBI ¢ HEH.

JdemMoHcTpaumuu

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

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHUYUBOCTHY, «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepra», «JIBmwkyiue
CUJIBl IBOJIIOIIUNY, «JKOJOTUYECKAs U30JSALUSA MOMYJSALHUNA CEBAHCKON (openny,
«l'eorpadmueckasi HU30SA1MA  JUCTBEHHUIBI CHUOUPCKOM W  JIMCTBEHHUIIBI
naypckoi», «llonynsrOHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JIEUCTBUA E€CTECTBEHHOTO oTOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«anycrpuanbHelii MenaHu3M», «KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnarornias oKpacka YKUBOTHBIX),
«Duznonornueckue anantanuu», «lIprUcnocoOJEHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l['eorpaduueckoe BHUI000pa3oOBaHUE
TPEX BHUAOB JIAHJBIIIEH», «DKOJOTMYECKOE BHJI000pPA30BAHUE BUAOB CUHUID),
«ITomunousns! pactenniny, «KamyctHo-peneunsiii THOpHID.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMU HACEKOMBIX, Uydesia NTUIl U
3BEpeil ¢ MpuUMepaMu Pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydelia NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJU3KUX BHUAOB, 00pPA30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabGopaTopnasi paGora «BbIsiBIIeHHE W3MEHYMBOCTH y 0OcCO0€i OJHOTO
BUJIA».

Jlabopatopuass  padora  «[lpucnocoOneHuss  OpraHu3mMOB H  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUJIOB MO MOPPOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTAThI

Metoasl u3ydeHHsT MaKpodBoJoLMHU. [lajieOHTONOTHYECKHE  METObI
uzydeHust dBomrouuu. llepexomubie GopMbl U (QUIOTCHETHYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue metonbl m3ydeHus sBostonuu. CpaBHeHHE (IOPHI U
¢dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnau. Bumsi-
SHJIEMUKHU U PEJUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSIBJICHUS
ABOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PynuMenTtapusie  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETUYECKUE,
OMOXMMHUYECKHEe M  MaTeMaTHYeCKhe  METOABl  M3Y4YCHHUS  SBOJIOIHH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TMpaBuiia) IBOJIOUUM. [IpuHyun cmenvl QyHKYuUU.
HeobOpatumocTs 3BosONMKU. AJanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUN.

JleMoHCTpanun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, J. ['ekkelb.

Tabmuibl 1 cxembl: « OUIOTEHETUYECKUN Pl JOMAIN», «APXEONTEPUKCH,
«3Bepo3yonie  smiepe»,  «Crerouedanb», — «Punmodputh»,  «CeMeHHbIE
ManopoTHUKN», «buoreorpapuueckue 30HbI 3eMian», «llpelid KOHTHHEHTOBY,
«Penmuktby, «HauyanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpraHe», «PyaTuMEeHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Ophl 4YEIOBEKAa W IIKWMIIaH3e», «l JIaBHbIE
HampaBJIEHUS 3BOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BuTHE )KM3HU Ha 3eMile

HayuHple TUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuHble PEACTABICHUS O 3apOKJICHUU JKU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxeHue onbitamu O.
Penu, JI. Cnannannanu, JI. [lactepa. [Ipoucxoxxaenue sxu3H1 U aCTPOOUOIIOTHSI.

OcHoBHBbIE ATanbl HEOPraHU4ECKOU DBOJIIOLUH. [ImanerapHas
(reosornyueckas) SBOJIIOIMA. XUMUYECKash HBOJOIUSA. AOHOTEHHBIH CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Ombir C. Mumepa u I'. HOpm.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoanepBarnas rumoteza A. U.
Omnapuna, runore3a nepBudHoro oyiapona JIx. XomnaeitHa, TeHeTUUECKas TUTIOTE3a
I'. Ménnepa. Pubosumbr (T. Uex) m rtumoresa «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnm u Meronel €€ wuszyudeHus. lckomaemble OpraHnyecKue
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTenbHass W aOCONIOTHAs
reoXpoHoJIorus. I'eoXpoHoIornuecKas ImKana: 30Hbl, 3pbl, IEPHUOJIBI, SITOXH.



HauvanbHbie 3Tanbl opraHndeckord HBOMONMU. [losBiIeHHE U 3BOIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKM KaK aHaJjior MEPBBIX Ha 3emie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOITIOIMOHHOE TPOUCXOXKICHUE
BUpPYCOB. IIponcxokaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC Tallbl BOJIONHMH BBICITUX pacTeHUd. OCHOBHBIC apOMOpPGhO3bI
pactenud. Bpixoxm pacrenuii Ha cymry. IlosiBlieHHE CIIOPOBBIX PACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcXOoXIeHue NBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATamnbl SBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bl
AKUBOTHBIX. BeHnickas ¢ayna. KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. IlepBble XOpaoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IpourcxoxkneHne MIEKONMUTAOIMIMNX U
ntuil. [lpuHnun kmroyeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU )KUBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emMjie MO 3paM U MEpUOJaM: apXeu, MpoTepo30MH,
najgeo3oi, Me3030M, KalHo30il. OOmas xapakTepuUCTHMKa KJIUMara u
reoJorndyeckux mnpoueccoB. [losBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro ycJIOBUs U BIUSHHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITpouuioro. Ilpuunnel u
CIEACTBUSL MAacCOBbIX BbIMHpaHHl. COBpPEMEHHBIN SKOJOTMUYECKUNA KPHU3HC, €Tr0
ocobennoctH. [Ipobrema coxpanenus 6nopasHooOpas3ust Ha 3emiie.

CoBpeMeHHasi cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, [Tx. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITactepa o
U3YUYCHUIO CaMo3apoxkaeHus xu3Hm», «Cxema ombita C. Mumnepa, I. FOpuy,
«JTanbl  HEOPraHWYECKOW  ABOMIOLMW»,  «l €OXpOHOJIOTMYECKAasT — IIKaJIay,
«HavanpHble ATanbl OpraHUuYecKou ABoJOIMNY, «CxemMa 00pa3oBaHUs dYKapHOT
nyTéM cuMOuorenesa», «Cucrema >XUBOM mpupoab», «CTpoeHHE BHUpPyCay,
«Apomopdo3el  pacteHuity, «PuHMOPUTH), «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokiierounsie Bogopocin», «Mxu», «llamoporHukm», «l'oocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHuit», «CxemMa pa3BUTHUS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimme», «KuIeqYHONOIOCTHBIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuratromme», «Pa3Buthe Xu3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repbapuu pacTeHU pa3IUYHBIX OTAENIOB, KOJUICKIUU
HAaCEKOMBIX, BIJIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTUI W 3BEPEH,
KOJUICKIIMM OKAaMEHEJIOCTEH, TMOJIE3HBIX HMCKOMAEMbIX, MYJISI)KH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  ga0oparopHas padora  «MoaelupoBaHHE  OIBITOB
Musiepa—tOpu 1o u3y4eHuto abMOTe€HHOTO0 CUHTE3a OPTaHUYECKUX COSUHEHUN B
MEepBUYHOM aTMochepe.

JlaGoparopnasi padora «l3yueHHe W ONKWCAaHHE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHne OCOOCHHOCTEH CTPOCHUSI paCTEHUMU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3yueHue ocoOOEHHOCTEN CTPOCHUS MTO3BOHOUHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznenbl u 3a1aun aHTpONOJIOruA. MeTO1bl aHTPOIIOJIOTUH.

CraHoBJieHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruosnbie
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOJCTBA  YENOBEKA C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUYECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrokymue cuibl ((hakTOpbl) aHTPONOreHe3a: OUOIOTrMYECKUE, COLMAbHbIE.
CooTHorieHrne OMOJIOTUYECKUX U COLIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJMU aHTpoIOreHe3a. PaHHMe uenoBexkooOpa3HbIe 00E3bSHbI
(IpOKOHCYIIBI) M paHHHE TOHTUBI — OOIIKE MPEAKU YEITOBEKOOOPa3HbIX 00E3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
W3TOTOBJIEHUS OPYAUM Tpyaa. UenoBeK NpsSMOXOISAIIAN U MEPBBIA BBIXOJ JIOJIEH
3a mpenensl  Adpuxku. YemoBek reimensOeprckuii —  o0mM  TIpeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YernoBeK HeaHIepTalbCKUN
KaK BHUJ JIFOJEH XOJIOOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TaneoreneTrka u MajJiecOr€HOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTanMoHHBIN Tpouiecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
npeid reHoB, murpanua U «d3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. [loHstTe o pace. bonbmme pacel: €BponeougHas
(eBpasuiickasi),  aBCTpaJlo-HETpOMJIHas  (dKBaTOpUaibHas),  MOHTOJOUHAS
(a3narcko-aMepuKaHcKasi). Bpems u myTu pacceneHHs 4YeJoBeKa IO IUIAHETE.
EauncTBO  yenoBeueckux —pac. HayuHas  HECOCTOATENBHOCTh  pacu3Mma.
[Ipucnoco0neHHOCTh YeNoBeKa K pPa3HbIM YCIOBUSM OKPYXAIOWIEH Cpebl.
Bnusuaue reorpaduyeckoit cpeapl M apeiida reHoB Ha MOPQOJIOTHIO |
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiinHapabple  MeToabl B (usnueckodt  (OMOJOTHYECKOMN)
AHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHS U NaJ€OaHTPOIOJIOTHUs
YEJIOBEUECKUX NOMYJISAUUi. bruoconnanbHble HCCIENOBaHUSA MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[loptpersr: Y. Japsun, JI. Jluku, A. . Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxeMbl: «MeToibl aHTPONOJIOTUNY, «[ 0JOBHON MO3I UETOBEKAY,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENET 4YelOBeKa M CKEJeT IIMMIIaH3e»,
«PynMMEeHTBI 1 aTaBU3MbI», «/IBUXKYIIIME CHIIBI aHTPOIIOT€HE3a», « IBOIIOIMOHHOE
IpPEBO  4YENOBEKa», «ABcTpajonutTek», «YenoBek  ymenbii», «Yenosek
NPAMOXOIAIININY, «J[eHncoBckuii yenoBek» «Heannepranbip», « KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITallbl 3BOJIOLNN YEJIOBEKay, «Pacel yesmoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeAMETOB  MaTepUalibHOU
KyJbTypbl TPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MU(DOTOTHIECKUMU U OUOJNEHCKUMH CIOKETaMH TPOMCXOXKICHHS 4eJIOBEKa,
(doTorpaduu Hax0IOK HCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKA, MOJENb
yeperna 4esioBeKa M 4Yepena IIMMMaH3e, MOJENb KHUCTU YeJOBEKa M KHUCTU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YEIOBEKA.

JlabopaTtopuass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne 3KOJIOrMYECKUX aJanTaluid YETOBEKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kalollel cpeaoi

3apoxxaeHue U pa3BUTHE 3Kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynre,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
3KoJIOTHH. CBS3b KOJIOTUU C APYTUMH HAyKaMH.



Metonsl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
OpupoAHbIe U JlabopaTopHble. MoJenupoBaHUe B IKOJIOTMU. MOHUTOPUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3Ha4YCHHE DOKOJOTMYECKMX 3HAaHUM JUIA  YeJIOBEKa.  OJKOJIOTMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanun

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznens sxonorun», «Meroasl 3Koyorun», «Cxema
MOHHUTOPHUHIA OKPYKArOLIEN CPEIbI».

JlaGopaTopHasi padora «3yueHne METOJIOB JKOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsl U cpea oOUTAHUS

DKoJIOTHYeCcKre (PaKkToOpbl U 3aKOHOMEPHOCTH MX AeiicTBuA. Knaccudukanus
AKOJIOTMYECKUX (PAKTOPOB: abHOTHYECKHE, ONOTUUECKUE, aHTpOonOoreHHbie. O01mue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorMueckux ¢akropos. IIpaBuno munumyma (K.
Hmpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPraHHU3MBI.

AbuoTtnueckue ¢paktopel. CBer Kak 3Kojormyeckuil Qakrop. [eiicTtBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIbI
pacTeHUN M JKUBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHallbHas poJib CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak oskojormyeckuid Qakrop. [elicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojorumyeckuid (akrtop. Ilpucnocobienus pacteHuil K
nojaJiep kaHuio BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOLIEHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3/AYIIHAs, MOYBEHHas,
riyOMHHAs  TOJAINOYBEHHAs, BHyTpuopraHuzMeHHas.  Dusuko-xumudeckue
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHusi OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roguuHbie puTMbL. [Ipucnoco6JeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsitue o0 KHU3HEHHOW Qopme.
XKuszHenHsie (OpMbI pACTEHUI: TEPEBbS, KyCTAPHUKHU, KyCTAPHUYKUA, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (bakTopsI. Buner  OMOTMYECKMX ~ B3aUMOJCHCTBUIL:
KOHKYPEHIIUS, XUITHUYECTBO, cMMOMO03 u ero (Gopmel. [lapazutusm, koomeparus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auUMoOJIecTBUS  (TomMueckue, Qopuyeckue, ¢abpuueckue). 3HAYCHUE
OMOTUYECKUX B3aWMOJCHCTBUU [l CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOUCHMUS.

JdemMoHcTpanuu

Tabmuupl U cxembl: «JKoyoruyeckue QaxTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl >KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHWS OpraHu3MoOB», «buoloTHYECKHEe PUTMBDY,
«Kuznennole  ¢Gopmbl  pacTteHui», <« KusHeHHble  GOPMBI  KUBOTHBIX,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « DIKOCUCTEMA XBOMHOTO Jecay, «llenun
NMUTaHUS», «XulHu4decTBo», «llapasutuzmy, «KoukypeHuus», «CumOuo3y,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PAa3UYHBIX OSKOJOTUYECKHX (AaKTOpPOB, TepOapuu CBETOJNIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJNIOOWBBIC, TECHEIIOOMBBHIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHMUSI, TepOapuu U KOJUIIEKIIMHU TEIJI0JIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUM, dyyena NTHLl U 3Bepei, repodapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpuram, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repOapuM M KOJUIGKIIMM PACTEHUW U SKUBOTHBIX, OONAJAIONUX dYepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUHM KU3HH, TepOapuu U
KOJUUIGKIIMM PACTEHUUM M >KUBOTHBIX PA3IMYHBIX YKU3HEHHBIX (OPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi pabota «BbisBIeHHE NPUCIOCOOJCHUH OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi pabora «BbisBIeHHEe NTPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DOKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISAIUH. [Monmymsimuss Kak
Oounonornyeckasi cucrema. Poiab HEOTHOPOAHOCTH Cpebl, GU3HIECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyauid. OCHOBHBIE TIOKa3aTEAW MOMNYJISALUU: YHUCIECHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIMSL.

Dkosioruyeckas CTpykrypa nomyiasuud. OneHKa YHUCICHHOCTH MOMYJIALNY.
JluHamuka momyisiuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIYJISIIHH.
MoaenupoBanrue TMHAMUKH TTonyasiuuu. KpuBble pocTa YUCICHHOCTH MOMYJIAIUU.
KpuBbie BbDKMBaHMA. Perynsiius YWCIEHHOCTH TMOMYJISAIMUA: PoJib (PaKTOPOB,
3aBHCSINUX M HE 3aBUCAIINX OT IUIOTHOCTH. DKOJIOTMYSCKUE CTpaTeruu BUIOB (-
K-ctparerun).

[TonsitTue 00 sKkonornyeckoil Huie Buaa. MectooOutanue. MHoOromepHas
MozeNb 3KoJiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KonIOTMYECKOU
Hui. [ToTeHumanpHast U peaau30BaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HMX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buonornyueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JleMoHCTpanun

[Toptper: [Ixx. . XaT4nHCOH.

Tabmuupl W cXeMbl: «DKOJOTHYECKUE XapaKTCPUCTUKH  TOMYJISIIUN,
«ITpocTpaHCTBeHHass  CTpyKTypa HoOmyasanuun», «Bo3pacTHele  mupaMuibl
nonyiasiuun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogaeinb 3xkonorndeckoit Humu J[x. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTCHUH, KOJIJICKIIMHU )KUBOTHBIX.

JlaGopaTtopnasi  padora  «IIpucrmocobimeHust ceMsH  pacTeHUH K
PaCCEICHUION.

Tema 9. Jkoj10rus cO00MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dxocuctema Kak oTkpbiTasg cucteMa (A. Jx. Tencnu). DyHKIMOHAIbHbBIE
OJIOKM OpraHU3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue 1enu u cetu. AOHOTHYECKHE OJOKHU
skocucTeM. [TouBbI U Wbl B 3KOcHCcTeMax. KpyroBopoT BEIIECTB ¥ MTOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTelM  JKOCUCTeMBbl. buomMacca W mpoIyKUHS.
DKOJIOTHYECKHUE MUPAMUIBI YUCE, ONOMACCHI U DHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCcuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCUM W UX IMPUYMHBL. AHTPONOT€HHBIE BO3JACHCTBUSA HaA
cykueccuu. KnumakcHoe coobiiectBo. buopaznoobpasue u 1noiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOITIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCTEMbL 03ED U peK. DKocucmemvl Mopel u
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEX/1y aHTPOTIOTC€HHBIMU U MPUPOAHBIMHU 3KOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3KkocucTeM. [ opojckas
dnopa u dayna. CuHaHTponmu3zauus TropoAckoil ¢ayHsl. buonornueckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
sKkocucTteMax. Ponb kackaonoeo sghgexma u 6ud06-30upukamopos (Kiroueswix
61008) 6 yHKYuoHUposaHuu sxkocucmem. IlepeHOC PHEPTrUU W BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISALUN U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmol 8030€lCcmeust  3a2pA3SHEHUU  pPA3HbIX Munos Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbI  DKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO020  B030€LUCMEU.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SIKOCUCTEM.

JleMoHCTpanun
[Toptper: A. Ix. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OWoOLIeHO3a»,  «ODKOCHCTEMA

IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIMOHAJIbHbBIC
IPYIIbl OPTaHU3MOB B 3KocuUCTeMe», «KpyroBOopoT BEIIECTB B IKOCUCTEME,
«llenn nuTanus (macTOUITHAS, JETPUTHAS )», « DIKOJIOTUUECKAs TUpaMua YUCeID»,
«IKojoruyeckas nupamuga 0uoMacchely, « IKOJOTUYECKAs MHUPAMHIa SHEPTUN,
«O06pa3zoBanue 0onotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca nocie
noxkapa», «JKocuctema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3Bepel, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBApUYM KaK MOJICIb
AKOCHUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanmue ypoodIKOCUCTEMBD.

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcHsl «IKCKYypCHsl B TUIUYHBIA OnMoreoleHo3 (B AyOpaBy, Oepe3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM IOMMEHHBIN YT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHsl B arpO3KOCHCTEMY (Ha MOJie WA B TEIIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOmennanerapnas obosnouka 3eMiM, TJ€ CYIIECTBYET WIU
CyLIECTBOBaJIa KM3Hb. Pa3zBuTue npeacraBineHuit o 6uochepe B Tpynax J. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdeprsl. OcobenHocTn 6uochepsl Kak
ro0anpHON 3K0ocucTeMbl. JlnHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMUYECKHE UKIbI (yriepoja, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsiTue o Omome. OCHOBHbIE OMOMBI CYIIM:
TYH/pa, XBOWHBIC JIeca, CMEIIAHHbBIE U MTUPOKOJIUCTBEHHBIE Jieca, CTETH, CAaBAHHBI,
MTyCTBIHU, TPOITUYECKHUE JIeCa, BBICOKOTOPhs. Kimmart, pacTUTENbHBIA M KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrtpykTypa U QyHKIHS 5KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIINAJA U
Oonoc@epHbIX PYHKIUIA.

JemMoHCTpanuu

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoTr yriepoma B mpupoae», «KpyroBopoT Kuciopoga B IPHPOIC»,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kiammatudyeckue
nosca 3emun», «TyHapa», «Taira», «Cmemanneii nec», «llIupokomucTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponnueckuit gecy.

O6opynoBaHue: repdbapuu pacTeHU pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesroBek M OKpYyzKaKIIasi cpeaa

DKOJIOTUYECKHE KPHU3UChl M WX NpPUYUHBL. BosznelicTBue dYenoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MMOYBEHHBIX PECYpPCOB. MI3MeHEeHHE KInMara.

AHTpOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE NMPUHIIUAIIBI OXPaHbI MPHUPOJIBI.
Kpacasie xuuru. Ocobo oxpansemble mnpupoansie Ttepputopuu (OOIIT).
Borannueckue capl u 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEIOBEYECTBA W TPHUPOJBI.
PamnimonanpHO€  TPUPOJOIOIL30BAaHUE U COXpPaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emsn. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTHUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSATHBIE TIOCIIECTBUS.

Pa3BuTHe METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie ucciredosauus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcol.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneuugaroujue O00CmMyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX U008 U 3IKkocucmem. (OcHosbl



sKopeaburumayuy  Kocucmem U Ccnocoboos 60pvbblL ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JleMoHCTpanun

Tabmumel W cxeMbl:  «3arpsisHeHHE — aTMocdepb»,  «3arps3HEHHe
runpoceprr», <«3arps3HeHne MouBb», «llapHEKOBBIT 3ddexT», «Ocobo
OXpaHsieMbIe MPUPOTHBIC TEPPUTOPHIY», «MOJIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSEMbIX PACTCHWNW W JKUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaronMMuUCsl MporpaMM CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUMMUCS POCCUMCKON
IrPpaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPENENECHUI0, Haiuuyue Mmomusayuu K OOydyeHHIO  Ouosoruw,
yeneHanpaeienHHoe pazsumue BHYTPEHHHX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haaiuyue NPAGOCO3HAHUS  IKOJIOTMYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1€JIA U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW U BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEACHUS W CIIOCOOCTBYIOT TIPOIIECCaM CaMOTO3HAHUS, CaMOBOCIIUTAHUSA W
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEHW TNO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAUIHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepamuu, npupoae u
OKPYKaroIIEH Cpeie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mnpenMera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIONIUXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbITA ACATEIBHOCTH B MPOIECCE peAN3alMi OCHOBHBIX HaIpPABJICHUM
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHA M MPaBOINOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH TNPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yYEOHBIX M TMO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3aJa4, YBAKHUTEIbHOIO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOMN ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON IrpaXXJaHCKON WJIEHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HAapOAy, UYBCTBAa OTBETCTBEHHOCTH TEPE]
Pomuuou, ropmoctu 3a cBOM Kpal, CBOXO PonauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM MPUPOJIBI,
NOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHHUS OWOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

ujeitHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO u 3ammute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO IOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHHWE JIMYHOTO BKJIAJa B IIOCTPOEHHWE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIIEHNWE K CBOUM POJIUTENSM, CO3JaHNIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;

MOHMMAHHUE SMOLIMOHAIBHOTO BO3JIEHCTBUS )KUBOM MPUPOJIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHA, GOPMHPOBAHHUS KYJIbTYPbI 310POBbS W
IMOIMOHAJBLHOTO 0JIaronoJIyuns:

NOHMMAaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUIl U HOPM,
cOQTaHCHPOBAHHBIM PEXUM 3aHIATHH W OTABIXA, peryispHas (u3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyJy, OCO3HAHHE LIEHHOCTM MAacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3InyHbIM cdepam npodhecCHuOHATBHONU JeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud | pPealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIIEHWE YPOBHS HKOJOTMYECKOW KyJIbTYpbl: MNPHOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYIIKOB M OLEHKM WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKpYXKarouen Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOIOTUU
3HAHUST W YMEHUSA TpU perieHuHu MpoOJeM, CBSI3aHHBIX C PaIMOHAJIBLHBIM
MPUPOJIOTIONIB30BaHNEM  (COOJIOJIEHHE  TpaBUJl  TOBEIAEHUS B  TMPHUPOJE,
HaIpaBJICHHBIX Ha COXpaHEHHWE paBHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

aKTUBHOE HENpUSATHE JEUCTBUM, MNPHUHOCIUIMX BpEd  OKpYyKarolleu
OPUPOAHON Ccpejie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILLAT UX;



HAJIMYHUE PA3BUTOTO HKOJOTHIECKOTO MBIUICHHS, SKOJIOTHIECKON KYJIbTYPHI,
OTbITa NEeSITeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIIbHONW, KOMMYHUKATUBHOW M COIMAJIHLHOU
IPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN NIEATENbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOW M YHUTATEIBCKOM KYJIbTYpbl KaK CpeicCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

MOHMMAaHUE crnernudUKd OWOJIOTMM KaK HayKH, OCO3HaHUs €€ poju B
(OpMHpPOBaHMN PALMOHATIBHOTO HAYYHOI'O MBIILUIEHUS, CO3JaHUHU ILEJIOCTHOTO
MPEACTABICHUS] 00 OKpPYXAlOlEeM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelICHUU MpodieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JIsI COBPEMEHHON LMBHIM3ALUU:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHUS MEIUITMHBI, CO3JAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECypCHble  MPOOJIeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEH BBIXO/A U3 II00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
HCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTWYECKUX 3HAHUN B IENISIX
MOBBINICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHUS, UCMOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS JJIs aHaiu3a |
OOBSCHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAy4HBIX (DAKTOB H
MUMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE IIEHHOCTH HAy4YHOW JEsITeIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTb K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUN MO OMOJIOTUHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3Ha4YMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIMIMUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPA’KAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
UCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJICHUE, MPOIIECC,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClleloBaHUe,  HaOMIOJIeHHe, HU3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
VHUBEpCAIbHBIC Yy4eOHBIC JACUCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (YHKIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIMH OOYy4aroluXxcs; CIOCOOHOCTb
00yJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLHUTIIIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yYHUBEpCAIbHBIC Y4ueOHbIE JCHCTBHS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynprare wu3ydeHus OWOJOTMM Ha YpPOBHE CpPEIHEro oOIIero
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUPOBaHbI [103HABATEIIbHbBIC
YHUBEpCaIbHbIC YICOHBIC NEHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAIbHBIC yUeOHBIC
NENUCTBUS, PEryJATHBHbIE YHUBEPCAIbHBIC YueOHbIE JEWCTBHUS, COBMECTHAs
eI TCIILHOCTbD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHBeEpPCAJIbHBIMH YueOHbIMU NMO3HABATEJbLHBIMH
JEUCTBUSIMU

1) 6a30BbIe JJIOrHYeCKHe AeiiCTBHS:

CaMOCTOSITeTbHO  (DOPMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHM 3HAHWH MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Kilaccu(uKammu, 0000IeH s ), paCKPHIBATh CMBICIT
OMOJIOTUYECKUX TOHITHH (BBIACISATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OMpEeNeNaTh LU ACATCIbHOCTH, 3ajaBas MapaMeTphl U KPUTEPUU HX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LICIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PAKTOB M SBJICHUM
YKABOM ITPUPOBI;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, IIO
aQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHS B pacCMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIbI M 3aKIFOUCHUS,

MPUMEHSTH CXEMHO-MO/IEILHBIE CpencTBa JUIS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHWA B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaKKe  MPOTUBOPEYMM  pa3HOrO  poJa,  BBIABICHHBIX B Pa3lUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSTEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeHCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKON M MPOSKTHOM JIEATEIHHOCTH,
HaBbIKAMM  pa3peuieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELLIEHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HAHUA, €r0 HWHTEPIpETANH, MPEoOPa30OBaHUIO M TPUMEHEHUIO B YYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILUICHUS, BJIaJ€Th HAYYHOU TEPMHUHOIOTHEM,
KJIFOYEBBIMU MTOHATHSIMUA U METOJIaMU;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
AESTENbHOCTH Y )KU3HEHHBIX CUTYaIIHSX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3y €€ pEeIIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeNbCTBa
CBOMX YTBEpXKICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYalldsM, OLICHHBaTh NPUOOPETEHHBIA OIIBIT;

OCYILIECTBIISTh 1I€JICHANPABICHHBIA MOMCK MEpPEeHOca CPEelICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAaHUS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
KHU3HEICATCIIEHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJSAPHON JUTeparype, OHOJOTUYECKUX CIOBapsX W
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B VHTepHeTe), aHaIM3HpPOBATH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otOope Omosornyeckoil mHpoOpManry, HEOOXOAUMOM ISl BBITIOTHEHHS YI€OHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
Oouosiorndeckor uHpopmaluu (CxemMbl, rpaduku, TUuarpaMMbl, TaOIUIIBI, PUCYHKH
¥ Ipyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HarJIs,IHOCTH;

BJIAJE€Th  HABbIKAMM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€CTBUSIMH:

1) oGmenue:

OCYUIECTBISTh KOMMYHUKAIIMK BO BCEX cpepax KU3HU, AaKTUBHO YHaCTBOBATh
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHLHO BBINOJHEHUS MpeIaraeéMoin
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3MLMNA APYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HeEBepOaJbHbIE CpPEACTBA OOIICHMS, TMOHMMATh 3HA4YECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEPEHHUs JAPYTUX JIOEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJ/ICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
pabOTHI MPU PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBaTH U
KOOPAWUHUPOBATh JEWUCTBUS MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JICWCTBUU,
pacupenensiaTb poiaud ¢ Y4E€TOM MHEHHM YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 y4YaCTHUKA KOMAaHIbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh MJAEH C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PeryJISTUBHbIMHU 1C/iCTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS JUIsl BBISIBICHUA MNpoOJIeM U UX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUI I€JIEBbIE U CMBICIIOBBIE
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]auld B 00pa30BaTEIbHON
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsITh paMKH y4eOHOIro MpeJAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYAUIMU B
pPa3HBIX O00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOW OOpa30BaTENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/J€Th HAaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, WX PpE3yJbTaTOB U
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI pPeIIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLIEHUBATh PUCKM M CBOEBPEMEHHO IPHUHUMATh PELIEHUS MO HX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AHAIA3E Pe3yIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0s, TOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

PU3HABATh CBOE IPABO U MPABO JIPYTUX HA OIIMOKH;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP € TO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pE3ynbTaThl OCBOCHHUSI COJECPXKAHUS Y4YEOHOTO TIpeaMeTa
«buonorus» Ha yriayOJEHHOM YpOBHE OpHUEHTHPOBAaHBI Ha OOecreueHue
npopunbHOro  00yueHus:  oOydaromuxcsi — Owosormd. OHM  BKIIIOYAIOT:
cnenuduueckue a1 OMOJIOTUN HAayYHbIE 3HaHUSI, YMEHUS U CIIOCOOBI ICUCTBUH 11O
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUM, BHUJIBI JIEATEIBHOCTH T10
MOJTYYECHHUIO HOBBIX 3HAHWW U UX MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjacce NOJKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAaHMM O MECT€ M PpOJM OHOJIOTMHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIONH30BaAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJCHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKIIOYAET:
OCHOBOTIOJIAralOIIMe OHOJIOTHYECKUE TEPMUHBI WM TIOHATUA (PKU3Hb, KJIETKa,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETyJslUs, CaMOBOCIPOU3BEIICHHUE,
HACJICJICTBEHHOCTh, M3MEHUMUBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TECOPHH
(knerounast teopust T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpoMocomMHas Teopus
HacneacTBeHHocT T. Moprana), ydyenus (H. W. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHHUM),  3aKOHBI
(eamHOOOpa3usi MOTOMKOB IEPBOTO TOKOJICHUS, PACIICIUICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHzens, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basunoga), MIPUHLIAIIBI
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHUCAaHHWE, W3MEpPEHUE,
HaOII0ICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHUM, IKUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEIACATEIHLHOCTH,
MPOTEKAIOIINX B OPraHW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (METa0oIu3M), MPEBPAIICHUS SHEPTUH, OpOKEHHUS,
aBTOTPO(HOTO U TeTepoTpO(HOr0 TUIOB MUTAHUS, (POTOCHUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeW03a, raMeToreHe3a, IMOpUOreHes3a, MOCTIMOPUOHATBHOTO PA3BUTHUS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OPTaHOMIAMU KIETKH U WX
(GYHKIUSAMH, CTPOEGHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMM OpPraHOB y pAacTEHHi, XUBOTHBIX U YEJIOBEKa M HX
(YHKIUAMH, MEXAYy CHCTEMaMU OpPraHoB M UX (YHKUMSAMHU, MEXIY 3TalaMu
oOMeHa BEIIECTB, dTallaMU KJIIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKIJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTHUIIOM, (EHOTHIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHME HCIIOJIb30BATh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXK/y UCCIIETyeMbIMU OMOJOTHYECKUMHU MPOIIECCAMU U SIBIICHUSIMU, JI€TaTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OPATOpPHbIE M MpaKTUYECKHe padoThl, COOII0IATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATH MX OKCIEPUMEHTAIBHBIMU
cpeactBaMu, (GOpMyIUpys LEdb HUCCIEIOBaHMs, AaHATU3UPOBATH IOTYYCHHbIE
pE3yJIbTaThl U JAeNIaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIbCKOW paboTe MO OHOJIOTHH,
DKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHUYECKHX
KOH(DEpEeHITHSIX;

YMEHHE OIICHMBATh AITHYECKHUE AacCeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOAOTBOPEHUE, HAMPABICHHOE U3MEHEHHE I'eHOMa U CO3JaHUe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYLIECTBIISATh OCO3HAaHHBIM BBIOOp Oymyiiel mpodeccrnoHalbHOM
JEeSATEIPHOCTH B 00JacTH OMOJIOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONM MPOMBIIICHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
UHTEpEC, HAIMlPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MpOodeccuu u
MPOJOKEHHE OMOJIOTMUECKOrOo 00pa3oBaHHA B  OpraHU3alUAX  CPEIAHETO
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI U PEHICHUU IKOJIOTUUYECKHUX
npoOJeM 4YeJoBeYecTBa, a TAaKXKE B PEIICHUH BOMNPOCOB PAlUOHAIBHOIO
MPUPOJIOTIOIB30BaHuUs, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIl€¢ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKUX 3HAHMI, KOTOpas BKIIOYAET
ONpeNeNeHus] M TMOHMMAHHE CYIIHOCTH OCHOBOIIOJATAIOMIMX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHUJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX ¥ HanmpaslieHUsIX 3Boironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JlubGuxa,
HKOJIOTUYECKON MHUpaMHIbl JHEPruu), TumnoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
HCTIOJB3YEeMbIMHU B OMOJIOTUYECKUX UCCIEAOBAHUAX KUBBIX 0OBEKTOB M DKOCUCTEM
(onucanue, u3MepeHue, HaOIIOJICHUE, DKCIEPUMEHT), CIOCOOaMU BBISBJICHUS U
OIIEHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHBIE TPU3HAKU: BHJOB, OHOTCOIICHO30B,
DKOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOIIETo, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pa30BaHus, BIUSHUS JABMKYITUX CHJI SBOJIONNUUA HA TeHOMOH T TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeIOBaHUs HAMpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB M OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOILECCAMU SBOJIIOIUH,
JIBIDKYIIMMH CHJIAMH aHTPONOT€HEe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISBJISATH  OTJIMUUTENbHbIE  MPU3HAKM  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHus, a0MOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€d  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTCHHBIX U3MEHEHUM B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JJISl JI0KA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHUsi MHOrooOpasus BUIOB H
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTh OUOJIOTMYECKUE 3a/1a4H, BBISABIATH IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJIOTUYECKIUMH MPOIIECCAMU U SBIICHUSMU, JAETaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYUYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE U IMpakTUYEeCKHe pPadOThI, COOIIOIATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPITh MX OKCICPUMEHTAIBHBIMH
cpeactBamMu, GOpMyIUpys LETb HUCCIEIOBaHUS, aHAIM3UPOBATHh TMOTYYCHHBIC
pE3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIEA0BaTENbCKOM paboTe mo Ouosoruwu,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEICTaBISATh  TNOJYyYEHHBIE  pPE3yNbTaThl HAa  yUYEHHYECKHX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEIIOBEKa
M 4YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOco0ax MpeloTBpaLICHUS
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp OyAyulied npodeccuoHanbHOU
JESITeIbHOCTH B 00J1acTU OMOJIOTHH, HKOJIOTUH, TPUPOIONOIB30BaHNUS, MEAUIIMHBI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPHM, CEIbCKOTO XO3SICTBa, MUIIEBON
MPOMBINIJICHHOCTH, YTIyOJIATh TIO3HABATENbHBIM WHTEPEC, HANpPABICHHBI Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOUIEH  mpodeccud U MPOJIOJKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUs B OpTraHU3AIUAX CPEIHEro MpodecCHOHANTBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3jiesioB 1 TeM nu(poBbIe
Ne i/ P Kontpoabnbie | IIpakTHuyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThbI
pecypcsbl
bu6mmoreka [IOK
! bronorns xax Hayka L https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
2 X 2 1
MBLIC CHOTEMEI H I M3yHCHHe https://m.edsoo.ru/7f41c292
3 buonorus xietku 2 0.5
bubnuoreka [IOK
4 X 10 1
HMITACORAS OPTauiatist ’IeTid https://m.edsoo.ru/7f41c292
5 Crpoenue u pyHKIUU KIETKH 8 1 2
5 OOMeH BelIecTB U PEeBpallleHHe YHEPTUU B 9 1 1 bubnuoreka [JOK
KIIETKE https://m.edsoo.ru/7f41c292
Hacnencreennas ungopmanus u bubanorexa [IOK
7 . 9 0.5
peanu3anus €€ B KIETKE https://m.edsoo.ru/7f41c292
JKU3HEHHBIHN [IUKIT KIIETKU 6 1
Crpoenue 1 QpyHKIIMM OpraHU3MOB 17 15
bu6mmoteka I1IOK
1 P 1 1.
0 a3MHO)KEHHE U pa3BUTHE OPraHU3MOB 8 5) httos://m.edsoo.ru/7f41c292
I'eneTnka — HayKa O HACJIEICTBEHHOCTU U bu6mmoreka [IOK
11 2 0.5
U3MEHYUBOCTU OPraHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACIICJICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eneTnka yenoBeka 3 0.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
15 Cenekiusi OpraHu3MoB 4 1 1 https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
16 BuorexHonorus v CHHTETUYECKAs OUOIOTUA 4 1 httos://m.edsoo.ru/7f41c292
bubnuorexa [JOK
17 Peseparoe Bpems 1 https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 10 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KounvecTBO 9acoB JIeKTPOHHBbIE
No 1/t HaumeHoBaHue pa3aesioB U TeM Korponsmmie | Tpacrmseckie (uudgposbie)
NPOrpaMMbl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI pecypes!

1 3apOoXKACHUE U PA3BUTUE IBOFOLIMOHHBIX 4 1 bubmmoreka [IOK
MIPEJICTABICHUIA B OMOJIOTUU https://m.edsoo.ru/7f41cc74
Mukpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxkpo3BotoLUs U €€ pe3yabTaThbl 6

4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 1 15 bubnuorexa [LIOK
3emiie https://m.edsoo.ru/7f41cc74

5 [TpoucxoxaeHue yeI0BeKa — aHTPOIIOTCHE3 10 1 1
DKOJIOrusl — HayKa O B3aUMOOTHOIIEHUSAX

6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolieil cpenoi

7 OpranusMmsl U cpesia OOUTaHUs 9 1 15 E;Iri?/lfgliiiz(ﬁﬁ)/ff AlccT4

8 DKOJIOTHS BUAOB U MOMYJISINI 9 1 0.5

9 DKOJ0THsI COOOIIECTB. DKOJOTHIECCKUE 12 1 05 bubnuorexa [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74

10 buocdepa — rmobanbHas 3xocucTeMa

11 UYenoBek U OKpyxarolias cpena

12 Pexcpaiioc spens ; st TA1GT

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 7.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

e B.B. Ilaceunuk, A.A. Kamenckwuii, A.M. Py6ros, I'.I". [lIserios, 3.T".
I"anontok. buonorus 10 knacc. YrayOneHHsiit ypoBeHb. JInHUS xu3nu, M:
«IIpocBemenuey, 2021.

e B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Pybuos, I'.I'. I[lIBenos, 3.T".
I"anontok. buonorus 11 knacc. YrinyOnennsiid ypoBeHb. JInHus xu3Hu, M:
«IIpocemienuey, 2020.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
Caitt: www.prosv.ru
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETU
MHTEPHET

bu6muoreka [{OK, Yuu.py, SAxnacc


http://www.prosv.ru/




