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IHHOACHUTEJBHAA 3AIIMCKA

Pabouas nmporpamma mo mpeamery «buosorus» Ha ypoBHE cpeaHero oomiero oOpa3oBaHUs
COCTaBlieHa Ha OCHOBe IOJIOKeHHH u TpeboBaHMii K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHONW  MPOrpaMMbl  CPEAHEro  o0mero o0pa3oBaHMsA, MPEICTABICHHBIX B
®enepallbHOM TOCyAapCTBEHHOM 00pa30BaTEIbHOM CTAHIIAPTE CpeaHero oduiero odopazoBaHUs
(ITpuxaz MunucrepcTBa npocsenienns Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUH M3MEHEHUH B (heqepaabHblid TOCYJapCTBEHHBII 00pa30BaTeNIbHbIN CTaHAAPT CPETHETO
oOmiero oOpa3oBaHMs, YTBEPXKICHHBIM MpHKazoM MuHHCTEpCTBA O0pa3oBaHMA W HAyKd
Poccuiickoit @eneparuu ot 18.05.2023 noo Ne 371), MoeNbHON CHHXPOHU3UPOBAHHON paboyeii
nporpaMMbl 6a30BOT0 M YIIyOJICHHOTO YpOBHEH M3ydeHwsl yueOHoro mpeamera «buomorus»
(10-11 xmacc), MBOY JIIO "Ileuntpa pasutus obpaszoBanus" r.0. Camapa, OOII OOO wu
yuebHoro mmirana ['bOY COILI Ne 2 r. CeI3paHH, a TakkKe Ha OCHOBE XapaKTCPUCTHUKH
IUTAHUPYEMBIX PE3YJIbTaTOB JTyXOBHO-HPABCTBEHHOIO PA3BUTHSI, BOCHUTAHMS M COIMAIN3ALNN
oOyyJarouuxcsi, IpeicTaBICHHbIX B pabouedd mporpamme BocnuTanuss ['bOY COLI Ne 2 r.
CoI3panu.

B cooTBercTBUM C [aHHBIMH TMOJIOKCHHUSIMH MOJI€TIbHAS CHHXPOHU3HpPOBaHHAs padodas
nporpamma COO ycraHaBinuBaeT o00s3aTelibHOE (MHBApUAHTHOE) MPEAMETHOE COJEpiKaHHE,
orpezeNnseT KOJMMUYECTBEHHbIC U KaUeCTBEHHBIE €0 XapaKTePUCTUKU Ha KaXKIOM dTare U3yueHus
npeaMera, MpeayCMaTpUBaeT IMPHHIMUIBI CTPYKTYPUPOBAHUS COJACP)KAHUS; TAcT IPUMEPHOE
pacmpefieieHue Yy4eOHBIX YacoB IO TEMAaTHMYECKUM pa3jesiaM, PEKOMEHIYeT MPUMEPHYIO
MIOCJIEIOBATEIBHOCTh W3YYEHHUS OTACIBHBIX TEM Kypca C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOI0 Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yyaluxcs
10-11 kiacca; maeéT METOAUYECKYIO HMHTEPIPETAIUIO Ieieid W3Y4YCHHsI TMpeaMera Ha
0a30BOM/yriyOJICHHOM YpPOBHE: COBPEMEHHBIX MPUOPUTETOB B CHCTEME CpPEIHEro O0OIero
00pa3oBaHMs, COAEPIKATEIBHOW XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJbTaTOB  OCBOCHHS
OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl CpeAHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIX,
METaINpeIMETHBIX, IPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-TTO3HABATEIHHON EATETHHOCTH
yUeHHMKa [0 OCBOEHMIO coJiepKaHus mpeamMeTa. Ilo BceM Ha3BaHHBIM HO3MLHUSAM B IporpamMme
coOJr0/IeHa MPEEeMCTBEHHOCTh C padodeil MporpaMMmoii OCHOBHOTO 00IIero oOpa3oBaHHs TIO
6uonorn (i 5—9 kiaccoB 00pazoBaTeIbHBIX OpraHN3aluil, 0a30BbII YPOBEHB).

JlaHHasi TIporpamMma SIBJISIETCSt OPUEHTHPOM JIJISl COCTaBJICHHS pPabOYMX MPOrpamMM, aBTOPEI
KOTOPBIX MOTYT IMpPEJUIOKUTh CBOM MOAXOJ K CTPYKTYPHPOBAHUIO U MOCJIEI0BATEIbHOCTH
U3ydeHHs] y9eOHOTO MaTepualia, a TaKKe CBOC BHJICHHE OTHOCHUTEIEHO BO3MOXHOCTH BbIOOpa
BapUaTUBHOM COCTaBIAIOMIEH COJAEp)KaHUS IpeaMeTa JIOMOJIHUTENbHO K 00s3aTeNbHON
(MHBapUaHTHOW) YaCTH €Tr0 COAEepKaHUSI.

KypcuBoMm B TeKcTe porpamMMebl BbIETICHBI 3J1eMeHThI Llenu u 3amaun, [IpeameTHbIx

pe3ynbraroB U ConepkaHust yueOHOro MaTepuraia, KOTOpbIe IIPEICTaBICHBI 1)1 U3YUEHUsI Ha
yIi1yOJIEHHOM YPOBHE



OBHIASA XAPAKTEPUCTUKA
YUYEBHOTI O INIPEIMETA «BUOJIOT' USD»

VYueOuslif npeamet «buonorus» B cpeHeM o01eM o0pa3oBaHUM 3aHUMAET BaskHOe MecTo. OH
oOecrieunBaeT (GpopMHUpPOBaHUE y OOYYAIOUIMXCS MPEICTABICHUH O HAyYHOW KapTHHE MHPA;
pacuupsier u 00001aeT 3HaHUsI O )KUBOU MPUPOJIE, €€ OTINUYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMi M DBOJIOLMUM; CO31acT YCIOBMS IUIS: MNO3HAHUA 3aKOHOB JKMBOM NPUPOJBL,
¢opmuposanus (HyHKIHOHAIBHON TPaMOTHOCTH, HABbIKOE 3J0POBOTO M Oe3omacHoro obpasa
KHU3HH, IKOJIOTHUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOILEHHUS K )KUBOI IPUPOJIE U YEIIOBEKY.

bonbmioe 3Hauenne yueOHBIH mnpeamer «buonorus» uMeeT Takke IS peUIeHUS
BOCIIUTATEIbHBIX M Pa3BUBAIOIIMX 3334 CpEJHEro oO0IIero oOpa30BaHUs, COIHATH3ALNU
obyuarontuxcs. M3yuenue 6uosioruu Ha 6a30BOM/yTiTyOJICHHOM YPOBHSX 00ECIIEYMBACT YCIIOBHS
i (POPMHUPOBAHHS WHTEIUIEKTYyaTbHBIX, KOMMYHUKAIIMOHHBIX U MH(OPMAIIMOHHBIX HABBIKOB,
JCTETHYECKON  KyJbTYpbl, CHOCOOCTBYeT  HHTErpalud  OHOJOTMYECKMX  3HaHHM  C
NPEICTAaBICHUAMH U3 JPYTHX YU4EOHBIX NMPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu.
HasBannble nmonoxxeHus o npegHa3HadyeHny yueOHoro npeamera « buonorus» coctaBuiii OCHOBY
JUTSL OTIPEIEJICHUS TIOAXO0I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €TO COJCPKAHUS, TIPEACTABICHHOTO
B JIaHHOH mporpamme.

Otbop comepxkanust ydeOHOTO Tpeamera «bHonorHs» OCYIIECTBICH C  TO3HMLUHN
KyJIbTYPOCOOOPa3HOr0 MOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYyYaroUIHecs MOJIKHBI OCBOUTH
3HAHUS ¥ YMEHUs, 3HAUUMBbIE JUTsE QOPMUPOBAHUS OOIIEH KyJIbTYphI, ONPEICISIONINE aIeKBATHOE
MOBE/ICHUE YEJIOBEKa B OKpPYXAloIIel MPUPOAHON cpene, BOCTpeOOBAaHHBIE B IMOBCEAHEBHOMN
JKU3HU U TpaKTUYECKOW nesarenbHocTH. Ocoboe MecTo B 3TOM CHUCTeME 3HAaHUM 3aHHMAaroT
9JIEMEHTHI COJEpXKaHUsS, KOTOpbIE CIy>XaT OCHOBOW 1jsi (OpPMUPOBAHMS TMPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHUpPa M LEHHOCTHBIX OPHUEHTALUSAX JMYHOCTH,
CIOCOOCTBYIOIIUX T'yMaHHU3AIMH OMOJIOTUYECKOTO 00Pa30BaHMUS.

CTpyKTypHpOBaHHE COJAEPXKAHUS YIeOHOTO MaTepruaja B MPOrpaMMe OCYIIECTBICHO C yUETOM
MPUOPUTETHOTO 3HAYCHHUS 3HAHUKM OO0 OTJIMYUTENBHBIX OCOOEHHOCTSAX XUBOM MPHUPOIBI, O €€
YPOBHEBOH OpraHU3alMH U SBOIONHN. B COOTBETCTBUY € 3TUM B CTPYKTYpe YIeOHOTO ImpeamMeTa
«buonorus» BbIAENICHBI CIEAYIOIINE COJepKaTeNbHble TUHUN: «bronorus kak Hayka. MeToabl
HAYYHOTO MMO3HaHMs», «Kierka kak Omonorndeckas cucrema», «OpraHu3M Kak OMOJIOTHYecKast
cucrema», «CucreMa 1 MHOroobpasue OpraHMyeckoro MUpay, «IBOJIOLUS KUBOM MPUPOIBD»,
«DKOCHUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH.

Yueonvui npeomem «buonoeusy Ha yenyoneHnom ypoeHe Ha cmyneHu cpeoHez2o 00uje2o
obpazosanus 3aeepuiaem ouoro02uyecKoe 0opazosanue 8 WKole U OpUeHmupo8an Ha pacuiuperue
u yenyoneunue 3HAHUU 00y4aArOWUXC O JHCUBOU NPUPOOE, OCHOBAX MOJIEKYIAPHOU U KIemOYHOU
buonoeuu, smbpuonrocuu u OuoNOUU PA3BUMUS, 2EeHEeMUKU, CeleKyuu, OUOMexHOI02ulU,
960IOYUOHHO20 VUeHUsl U IKONOSUU.

H3zyuenue yuebnoco npeomema «buonocus»y ma y2nyOneHHOM YpPOGHE OPUEHMUPOBAHO HA
Nn0020MOBKY 00yYAOWUXCA K NOCAedYIouem)y NOLYYeHUr0 OUO0I0SUYeCKo20 00pa308aHus 8 8y3ax
U opeamusayusax cpeoHe2o npogeccuonanvroco obpasosanus. OcHo8y e20 codepxcaHus
cocmasiusiem cucmema OUONOSUHEeCKUX 3HAHUL, MNOJYYEHHbIX NPU U3YYEHUU O00YYaAlouUMUCs
COOMBEMCMBYIOUWUX CUCTEMAMU4ecKUx pazoenos buonoeuu 6 ochogHou wixone. B 10-11 xknacce
9mu 3HAHUsA noayuarom pazeumue. lax, pacuiupeHvl u yenybnenvl Ouonrocuyeckue 3HAHUs o
DPACMENUsIX, HCUBOMHBIX, 2pubax, bakmepusax, op2aHusme 4enosexd, 0OWUX 3aKOHOMEPHOCMAX
HCUBHU, OONOJTHUMENLHO BKIIOUEHbl OUONI0cUYeCKUe CBe0eHUs NPUKIAOHO020 U NOUCKOBO20
xapakmepa, KOmopwvle MONCHO UCHONIb308AMb KAK OpUEHMUpbl Ol NOciedyrue2o 6bloopa
npogheccuu. Bozmooicna maxoice unmezpayus OUON0SUYECKUX 3HAHUL C COOMEEMCmEYIouUMU
3HAHUAMY, NOJIYYEHHLIMU O00YYAIOWUMUCA NPU  USVYEHUU Qu3uKu, Xumuu, 2eozpaduu u
Mamemamuxu.

CrpykTypa mporpamMmbl ydeOHOTO TipeameTa «buomorus» 06a30BOro/yriy0iaeHHOTO YpPOBHS
OTpa’kaeT CUCTEMHO-YPOBHEBBIM M HBOJIOIMOHHBIN MOAXOb! K M3ydyeHuto 0nonoruu. CoriacHo
UM, U3y4al0TCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJISl )KUBBIX CUCTEM PAa3HOTO YPOBHS
OpraHu3alliy, HBOJIOIUM OPraHMYECKOro Mupa Ha 3emie, COXpaHEHHs OHOJOrMYECKOTro



pazHooOpa3us miaaHeTsl. Tak, B 10-11 kimacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM
OMOJIOTUH, SMOPHUONOTHH ¥ OWOJOTHH Pa3BUTHS, TEHETHKU W CENIEKIIMH, OWOTEXHOJIOTUU
Y CHHTETUYECKON OMOJIOTHH; aKTyalU3UPYIOTCS 3HAHUS 00ydYaromuXcsi 0 0OTaHUKE, 300JI0THH,
aHaTOMHH, (PU3NOJIOTHH YEJIOBEKA.

Yueonvui  npeomem  «buonocusy  npuzean  obecneuums  0c80eHue  00YYAIOUWUMUCS
OUOI02UYLECKUX MeopUll U 3AKOHO8, UOell, NPUHYUNOE U NPABUI, JIeHCAUUX 8 OCHOBE COBPEMEHHOU
ecmecmeeHHO-HAYYHOU KAPMUHbL MUPA; 3HAHULL O CMPOEHUU, MHO2000pa3uu U 0COOEHHOCMAX
KIeMKU, Op2aHu3Md, NONYIAyulY, OUOYEeHO3d, IKOCUCIEMbl, O BblOAIUWUXCA  HAYYHBIX
00CMUICEHUSAX, COBPEMEHHBIX UCCLEO08AHUAX 8 OUON02UU, NPUKIAOHBIX ACNEKMAX OUON0SULEeCKUX
3Hanuu. Jna paseumus u nooodepicaHus urmepeca o00VHanwuxcsi K Ouono2uu Hapsaody co
3HAYUMENLHBIM 00BEMOM MEOPEeMUYECcK020 MaAmepuala 8 COOepPHCaHuu y4ebHo20 npeomema
«buonozusty npedycmMompeHo 3HaKOMCME0 ¢ UCmopuell CMAHOBIEeHUS U PA38UMUsL MO WU UHOLL
obnacmu 6uoI02UU, BKIAOOM OMEUECMBEHHbIX U 3aPYOEHCHBIX YUEHBIX 68 peuleHue BaNCHeUUUx
OUOIOZUYECKUX U IKOLOUYECKUX NPODTIEM.

HEJIN U 3AJAYU U3YUYEHUSA
YYEBHOI'O IPEJIJMETA «BUOJIOT' USI»

Heab uzydenusi yueoHoro npeamera «buosiorusi»— oBianeHne 00yJ4arOIUMUCS 3HAHUSIMH

0 CTPYKTYPHO-(DYHKIMOHAILHOM OpPraHu3alliy KUBBIX CUCTEM Pa3HOTO paHra u mpHoOpeTeHue

YMEHUU KCIIOIb30BaTh 3TU 3HAHMSA: /I TPAMOTHBIX JIEUCTBUI B OTHOLIEHUU OOBEKTOB JKMBOMU

OPUPOABI U PEIIEHUS Pa3IUYHbIX O KU3HEHHBIX MpoOsieM; 6 gpopmuposanuu unmepeca

K onpeodeieHHol obaacmu npogpheccuoHanbHol O0esimelbHOCmU, CEA3AHHOU ¢ buonocuetl, uiu

K 8b100pY yuebH020 3a6edenusl 0isi NPOOOANCEHUsL OUOIOSULECK020 00PA308aHUSL.

JlocTrKeHHE IEeTH M3ydeHHUs ydeOHoro npeamera «buosorus» oOecrednBaeTcs pereHueM

CIEYIOIINX 33/1a4 Ha 0A30M YPOBHE:

1. ocBoeHHe 00y4YaIOMIMMHUCS CUCTEMBI 3HAHUI O OMOJIOTHUECKUX TEOPUSX, YICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBHIaX, CIYyXallluX OCHOBOW i (GOpMUPOBAHUS
MPEJICTABICHUA O €CTECTBEHHO-HAYYHOH KApTHHE MHpA; O METOJaX HAyYHOTO MO3HAHWS;
CTPOEHUH, MHOTOOOPa3UN U OCOOCHHOCTSIX >KMBBIX CHCTEM PA3HOTO YPOBHS OpraHH3aIUH;
BBIJTAFOIINXCSI OTKPBITHSIX M COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH;

2. QopmupoBaHue y OOydaroluXcs TMO3HABATENbHBIX, WHTEJJIEKTyallbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B TpOIlecCe aHaaW3a JIAHHBIX O MYyTSIX Pa3BUTHS B OHOJOTUH HAYIHBIX
B3TJISI0B,UCH U TIOJXOA0B K U3YYEHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alNu;

3. craHOBJICHHE y O0ydJaromuxcs oOme KynbTypbl, (PYyHKIIMOHAIBHON IPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBACHATH U OIEHUBATH SIBICHUS OKPYXKAIOIIETO MHUpPA KUBOM MPUPOABI Ha
OCHOBaHWW3HAHUU U OIBITA, TIOJYYECHHBIX IPH U3YYCHUH OMOJIOTHHY;

4. ¢dopMupoBaHue y OOYYaIOIIUXCS YMEHHHM WILIIOCTPUPOBATh 3HAYCHHE OWOIOTHYECKUX
3HAaHWA B TPAKTHUYECKOHN JEATECIHLHOCTH YeJIOBEKa, PA3BUTHU COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTHIl HarpoOHOTEXHOIOTHA;

5. BocmHTaHWE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIIOBEKOM JKHUBOW IPHPOJIBI,
HEOOXOUMOCTH OEpeKHOr0 OTHOIICHUS K HEH, COOMIOACHHS ASTHYECKHX HOPM MpHU
MIPOBEJICHUH OMOJIOTHYSCKUX HCCIICIOBAHUN;

6. oco3HaHWE IEHHOCTH OWOJOTHMYECKHX 3HAHUU 7S TOBBIIIEHUS YPOBHS JKOJIOTHYECKOU
KyJbTYPBI, 11 (JOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS,

7. TpuMeHeHHe MPUOOPETCHHBIX 3HAHWW M YMEHUH B TMOBCEAHEBHOW KH3HU ISl OLICHKH
MOCJICACTBHI CBOCH JIEATEIHPHOCTH 10 OTHOIICHHUIO K OKPYXArOIIeH cpejie, COOCTBEHHOMY
3I0pOBBIO; 000CHOBaHME U COOII0IeHNE Mep TPOdHIIaKTHKN 3a00I€BaHUH.

Ha yenyonennom yposne:

1. o3nakomnenue  obyuarmwuxca ¢ = Memooamu — NO3HAHUSL — JHCUBOU npuUpoobL.
UCCne008amenbCKUMU  Memooamy  OUONOSUYECKUX HAYK  (MONEKVIAPHOU U KIemOYHOU
buonozuu, smobpuonocuy U OUONO2UU PA36UMUSL, 2eHEMUKU U CeleKyul, OUOMEeXHON02UU U
CUHmMemuyecKkol OuoIo2uU, NAIeOHMON02UY, IKOJIO2UU), MEemOoOaMU CAMOCMOAMENbHO2O
npogeodeHus buonocuyeckux




2. uccrnedosanuil 8 aabopamopuu u 8 npupooe (HaOIOOeHUe, UMepeHue, SKCNepuMeHm,
Mooenuposanue);

3. oenaoenue obyyarowumucs VMEHUAMU: CamocmosmenbHo Haxooumsv,
AHATUBUPOBAMb U UCNOTB308AMb  OUOLOSUYECKYI0 — UHDOpMAYur,  Noab308AMbC s
Ouonocuueckou mepMuHono2uel U - CUMBOIUKOU,  YCMAHABIUBAMb  C643b  MelCOy
pazeumuem OUOIO2UU U COYUATLHO-IKOHOMUYECKUMU U IKOJIOSUYECKUMU NpodIeMamu
yejnoseyecmed, OYEHUBAMb HNOCIeOCMEUs. COell  O0esiMeNbHOCMU NO  OMHOWEHUI0 K
OKpYdicarouelt. npupooHoll cpede, COOCMBEHHOMY 300pP06bI0 U 300POBbIO  OKPYICAIOUIUX
qaooetl; 000CcHO8bI8aAMb U  COONIV0AMb  Mepbl npoguraxmuxu UHPDEKYUOHHBIX
3a001e8anull, NPAGUIA  NOBEOEHUs. 6 npupoode u obecneuenuss 6Oe30NACHOCMU
COOCMBEHHOU  JHCUSHEOESAMENbHOCMU 8  YPE36bIYAUHBIX —~ CUMYAYUsax NpupooHo2o U
MEXHOCEHHO20 Xapakmepa, Xapakmepuz08ams COBPEMEHHble HAYYHble OMKPLIMuUs 8
obnacmu buonozuu;

4. pazeumue y 006yuArOWUXCA UHMELIEKMYATbHLIX U MBOPUECKUX CNOCOOHOCmEl 8 npoyecce
3HAKOMCMBA C BbLOAIOWUMUC OMKPLIMUAMU U COBPEMEHHBIMU UCCIe008AHUAMU 8 OUOI02UU,
pewaembiMu e npooaemami, Memoooiocuetl OUOLI0CUYECKO20 UCCIe008AHUS, NPOBEOEeHUs.
9KCNEPUMEHMANbHBIX  UCCTIe008AHUL, peuleHuss Ouoiocudeckux 3aoay, MoOerupo8aHus
OUOI02ULECKUX 00BEKMO8 U NPOUECCO8;

5. socnumanue y oOyuarowuxcsa yeHHOCMHO20 OMHOWEHUS K JHCUBOU Npupooe 8 Yeiom U K
OMOENbHBIM €€ 00beKMAM U SGIeHUAM, (QOPMUPOBAHUE IKOIOSUYECKOU, 2eHeMmUYecKoll
epamomuocmu, oodujeti Kyibmypvl NO8eOeHUs 6 npupode, UHMezpayuu ecmecmeeHHo-
HAYYHbIX 3HAHULL,

6. npuobpemenue obyyarOWUMUCA KOMNEMEHMHOCU 8 PAYUOHATLHOM NPUPOOONONb308AHUU
(cobnodenue npasuil NOBeOeHUsi 8 Npupooe, OXPaHvl U008, dKocucmem, oOuocgepwi),
COXpaHeHUuu coOCMBEHHO020 300P06bs U 300P08bsL OKPYHCAIOWUX TIH00ell (cobnto0eHUs mep
npoghunaKmuxu 3abonesanuil, obecneuenue bezonacrHocmu
HCUBHEOESIMENIbHOCU 8  UPEe3BbIYAUHbIX  CUMYAYUSAX NPUPOOHO2O0 U MEXHO2EHHO20
Xapakmepa) Ha OCHO8€ UCNONb308AHUSL OUOIOSUNECKUX 3HAHULL U YMEHUL 6 NOBCEOHEBHOU
HCU3HU,

7. co3z0anue ycnoguil 01  OCO3HAHHO20 — 6b1O0OpA  OOYYAIOWUMUCA — UHOUBUOYATILHOU
00paz06amenvbHOU  MpAeKmopuly, Ccnocoocmeyowell nociedyuwemy npogeccuoHarbHoOMy
CamoonpeoeneHuro, 8 COOMEEMCMEUU ¢ UHOUBUOYATbHIMU UHMePecamu U NOMpeOHOCMAMU
pecuoHa.

MECTO YYEBHOI'O IIPEJIMETA «BHOJIOT U51»
B YYEBHOM IIJIAHE

B cucreme cpennero o6mero obOpazoBaHusi «buonorus», usyuyaemas Ha 0a30BOM YpOBHE,
IpU3HaHa 0053aTeNIbHBIM yUEOHBIM MPEIMETOM, BXOASIIUM B COCTAaB MpeAMETHON 001acTu
«EcTecTBeHHbIE HayKn». Y4eOHBIM IJIAHOM Ha e€¢ u3ydeHue oTBeieHo 70 yueOHbIX yacos, 1o |
yacy B Hezento B 10 kiacce. B TemarnueckoM miiaHMpOBaHUU yKa3aH pe3epB yueOHOro BpeMEHH,
KOTOpPO€ PEKOMEHIYeTCsl JJsl pean3allid aBTOPCKMX IOJXOJOB IO HCHOJb30BAHUIO
pa3zHooOpa3HbIX (OpM OpraHu3aluy yuyeOHOTo npoliecca.

VYuebublii npenmer «buonorus» yriyOnIeHHOrOo YpOBHS H3Y4YEHHS BXOJUT B COCTaB
npeaMmetHoil obnmactu «EctecTBeHHBIe Haykm». Ero m3ydeHme mpenycMOTPEeHO B Kiraccax
€CTeCTBEHHO-HAYYHOTO0  Npoduis,  HampuMep  XUMHYECKHX, XHMHUKO-OHOJIOTHYECKUX
U MEIUIMHCKHX. B 3THX KiaccaXx W3ydeHHe JaHHOTO IpeaMeTa IMpeayCMOTPeHO B 00BeMe
yueOHoil Harpy3ku He MeHee 3 4 B Hezgento B 10-11kmacce (o 105 4 B ron).

OT6op opraHu3aMOHHBIX (OPM, METOAOB M CPEACTB OOyUEHHUS OWOJOTHH OCYIIECTBISETCS
C YUCTOM CIEHU(HUKH €ro CoJepXKaHUs M HAIpaBICHHOCTH Ha MPOOKEHHE OHOJIIOTHYECKOro
00pa3oBaHMs B OpraHU3ANMIX CPEAHETO MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTenbHBIM YCIIOBHEM IpH O0Oy4YeHUM OHOJOTMM Ha YIIIyOJICHHOM YpOBHE SBISETCS
MPOBE/ICHUE JIA0OPATOPHBIX W MPaKTHUECKUX pabor. Takke ywyacTHe 0OydYaronmuxcs
B BBIIOJHEHHWU TMPOEKTHBIX U Yy4eOHO-MCCIIEOBATENLCKUX pPabOT, TEMaTWKa KOTOPBIX
ONpeNieNAeTCsl Y4YUTEIEeM Ha OCHOBE MMEIOUIMXCS MaTepHallbHO-TEXHUYECKUX PECypCcOB
U MECTHBIX MPUPOTHBIX YCIIOBHH.



B TemaTnueckoMm miaHUPOBAaHUU ISl KKJIOTO Kilacca IMpeJroaraercs peseps yuedHoro Bpemenu. Ha
0a30BOM YpOBHE €0 PEKOMEHAYETCsl UCIONIb30BaTh ISl MOBTOPEHUS U 3aKPEIUICHUS MaTepuaa, a Takke
peduekcun. Ha yriayGieHHOM ypoBHE ISl MPOBEACHUS 0000IIAIONINX YPOKOB, 3alIUThl 00yYalOIIUMUCS
MPOEKTHBIX u y4e0HO-HCCIIEI0BATENBCKUX pa0or.



1. COAEP)XAHUE YYEBHOT O IIPE/IMETA

«BHOJIOT' USI»

10 KJIACC

ba3oBblii ypoBeHb

Yriy01eHHbIH YPOBeHb

10 xnacc. 1 4 B Heneno, Bcero 34 4, u3 Hux 1 4 — pesepBHoe
BpeMs

10 kaace. 102 4, u3 Hux 1 4 — pe3epBHOE BpeMsi

Tema 1. buoJiorusi kKak Hayka

buonorus kak Hayka. CBs3b OMOJOIMM € OOLIECTBEHHBIMH,
TEXHUYECKMMM WM JPYTHMH  €CTECTBEHHBIMM  HayKaMH,
dbunocodueit, ITUKOMN, 3CTETUKON U TpaBoM. Poip Oumonoruu B
(bopMHpPOBaHUN COBPEMEHHOUN Hay4YHOH KapTUHBI Mupa. Cucrema
OMOJIOTHYECKUX HAYK.

Metonsl  moO3HaHMS ~ KMBOW  NIpupoAsl  (HaOmroaeHue,
SKCIIEPUMEHT,  ONHMCaHMe,  HU3MepeHue,  Kiaccuduxarms,
MO/JIEIMPOBAaHUE, CTATUCTHYECKAsI 00pabOTKa TaHHBIX).

Jdemoncrpanuu:

Ilopmpemwr: Y. JHapsun, I'. Mennens,
JIx. Yorcon u ®@. Kpuk.

Tabauyst u cxemwvl: «MeTOABI TO3HAHUS KUBOU TPUPOJIBD».

JlabopaTopHble n NpaKTHYecKHe PadoThI:

Ipakmuueckasa paboma Ne 1. «/cnionb30BaHUE PA3TUYHBIX
METOJIOB MPHU U3YUYEHUN OMOJIOTHUYECKHX OOBEKTOBY.

H. K. Komb1os,

Tema 1. Buosiorus kak Hayka

CoBpemenHast Ouoyioruss — KOMIUIEKCHAs Hayka. Kpamkas ucmopus
pazsumusi_6uonoeuy. buosornueckue HaykKd U U3y4aeMble WMHU TPOOJIEMBI.
DynoamenmanvHvle, NPUKIAOHbIE U NOUCKOBbIE  HAVYHblE  UCCNe008aAHUs
8 buonocuU.

3HaueHue Ouonoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
KapTuHbl Mupa. lIpogeccuu, cesazannvle ¢ buonozueu. 3Hauenue Ouoio2UU
8 _NpaKmuieckou OesmeibHOCmU YenoseKd: Meouyune, CelbCKOM Xo3aucmee,
NPOMBIUUIEHHOCHIU, OXPAle NPUPOOb.

JleMoHCcTpaLun

Iloprpeter: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH, V.
l'apsen, I'. Mennens, B. 1. Bepnaackuii, U. I1. [1aBnos, 1. 1. Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecosckuit, . Yotcon, @. Kpuxk, JI. K. bensies.

Tabaunel u cxembl: «CBsi3b OMONOTHUH € JAPYTUMHU HaykaMm», «Cuctema
OMOJIOTHYECKUX HAYK).

Tema 2. )KuBble cHCTeMBbI H UX OPraHU3ALMS

KuBbie cHCTEMEI (6I/IOCI/ICTCMBI) Kak M[OpeaMET MU3YUYCHUA
oumonorun. OTIMYUE IKMBBIX CHCTEM OT HeOpFaHquCKOﬁ

Tema 2. ’KuBble cucTeMbl U UX H3y4YeHHE

JKuBble cuctemsl Kak npeaMeT u3yueHust 6nosoruu. CBOWCTBA JKUBBIX CUCTEM:
€MHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U LEIIOCTHOCTh, CIOXKHOCTh
U yHOPSI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIMs,




IIPUPOJIBI.

CgoiicTBa OmocucTeM M HMX pa3HooOpa3ue. YPOBHHU
OpraHmMs3aluu  OMOCHUCTEM: MOJIEKYJIAPHBIM,  KJIETOYHBIH,
TKAaHEBBIH, OpraHU3MEHHBIN, HOIYJISILIMOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hEPHBIIA.
JdemMoncTpanuu:

Tabauybr u cxemvi: «OCHOBHBIE NPU3HAKU KU3HU», «YPOBHU
OpraHM3aLIH KUBOH TPUPOIBD.
Obopydosanue: Mmoaens Mmosexysl JIHK.

CaMOBOCITPOU3BEICHUE, PA3APaXKUMOCTh, HI3MEHUYUBOCTH, POCT U Pa3BUTHE.

YpoBHM oOpraHu3aliy JKUBBIX CHCTEM: MOJICKYJSPHBIM, KJIETOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIMN, MOIYJISILUOHHO-BUI0BOM, 3KOCHCTEMHBII
(buoreoneHoTuueckuii), Omochepusiid. [Iporeccrl, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHbBIC MpPHU3HAKU XKUBOTO. JKU3Hb Kak (opma cyliecTBOBaHUS
Marepud. Haykm, wu3ydaromme IKUBbIE CHCTEMbl Ha pa3HBIX YPOBHSX
OpraHH3aIHH.

H3zyuenue orcusvix _cucmem. Memoowt Ouonocuueckou nayku. Habnwoodenue,
usmepenue, 3KCnepumenm, cucmemamuzayus, memaananus. llowsmue o
3A6UCUMOL U He3A8UCUMOU __nepemenHou. [lianuposanue dxcnepumenma.
Ilocmanoexa u nposepxa eunomes. Hynesas eunome3sa. [lonsamue 8b100pKu u ee
docmoseprocmsb. Pazopoc 6 buonocuueckux dannvix. Quenka 0ocmosepHocmu
NOJIY4eHHbIX pe3yibmamos. IIputunvl UCKaNCeHUs Pe3Yibmamos dKCnepUMeHma.
Honsmue cmamucmuyecko2o mecma.

Tabmumner u cxembl: «OCHOBHBIE TPU3HAKH >KH3HW», «bHonormueckue
cuctembl», «CBOICTBa JKMBOW MaTepuu», «YPOBHU OpTraHU3ALHUUA KUBOU
npupoab», «CTpOeHHE XUBOTHON KIETKH», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOT0 opranmu3may, «buoreonenos», «buocdepar, «MeTo bl
W3Y4YEHUs KUBOU MPUPOJBD.

O6opyaoBaHue: 1abopaTopHOE 000pYI0BAHUE /TS TPOBEJCHNS HAOIIOACHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.

JlabopaTopHble M MPAKTH4YECKHE PAadOThI

[IpakTuueckaspaborTa «cnoas3oBaHUE PA3NUYHBIX METOJIOB MIPH
W3YYCHHUH KUBBIX CUCTEM.

Tema 3. XuMHn4ecKuii cOCTaB M CTPOEHHE KJIETKHU

XHUMHUYECKUHN COCTAB KIIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPO-
3JIEMEHTBI, MUKPOAJIEMEHTHI. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMHA BOABI M MHUHEPAIBHBIX BELIECTB B  KIETKE.
ITonnep>kanue ocMoTHYECKOTO OaaHca.

benku. CoctaB u crpoeHue O€NKOB. AMHUHOKHCIOTBI —
MOHOMepHI OenKoB. HezaMeHnMble U 3aMEHUMbIE AMUHOKHCIIOTHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYPBI O€JIKOBOM

BuoJsiorust kieTkn
Krnerka — cTpyKkTypHO-(pyHKIIMOHAIbHAS €MHUIIA KUBOTO. Mcmopus
omxpuimus kiemxu. Pabomut P. I'vka, A. Jleseneyka. Knemounas meopus (T.
Hlsann, M. Ilnetioen, P. Bupxos). OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHH.

Memoobi  MONeKyIApHOU U KIemo4Hou  Ouono2uu:  MUKPOCKONUSL,
Xpomamoepagus, anekmpogopes, Memoo MeYeHbIX amomos,
ouppepenyuanrvroe yenmpugyeuposanue, Kyibmusuposanue Kiemox. Mzyuenue
duxcuposannvix Kiemok. Inekmponuas mukpockonus. Kongokanvras




MOJICKYJIbL (HepBI/I‘IHaﬂ, BTOpHUYHasA, TPETUYHAA U YCTBCPTHUYHAA
CTpyKTypa). XHMHUYECKHE CcBoOiicTBa OenkoB. buonornueckue
(byHKIMN OEIKOB.

®epMeHThl — Ouonoruueckue Kkartanuzatopbl. CTpoeHue
(depMeHTa: aKTHBHBIM IIEHTp, cyOcTpaTHas CrHeuu(pUIHOCTb.
KodepmeHTsl. ButamMunsbl. Otnuuus dbepMeHTOB  OT

HEOpPraHMYECKUX KaTaJIn3aTopOB.

VYri1eBoapl: MOHOCaxapu/Ibl (TITFOK03a, pud03a U JIe30KCHpr003a),
aucaxapujibl (caxaposa, JaKTo3a) M IoJucaxapuibl (Kpaxma,
TJIMKOTeH, LIeJUTI003a). bruonornyeckue pyHKIUM yrieBoi0B.

Jlumuasl:  TpUraMuepunasl,  GochHONUIHUAB,  CTEPOUIBI.
I'unpodunsHo-rUAPOPOOHBIE CBOICTBA. buonoruueckue
¢byskuun unuaoB. CpaBHEHUE YITIEBOJOB, OCITKOB M JIUIIHJIOB
KaK ICTOYHHKOB SHEPTHUHU.

Hyxnennoseie kucnorel: JJHK wm PHK. Hyxkimeormaer —
MOHOMEpH! HYKJIEHMHOBBIX kucioT. Ctpoenue u ¢pynkuuu JJHK.
Crpoenne u ¢ynkuuun PHK. Buget PHK. AT®: crtpoenue u
byHKIUH.

Huronorus — Hayka o kinerke. Knerounast Teopust — npumep
B3aUMOJICHCTBUS UAeH U (PaKTOB B HAYYHOM MO3HAHUU. MeTo/Ibl
W3YYEHUSI KJIETKU.

Knerka kak nenoctHas skuBas cucrema. OOuiye NpHU3HAKH
KJIETOK: 3aMKHYyTas HapykHas memOpana, mojekynabl JIHK kak
TeHEeTHUYECKUH anmapar, CucTeMa CHHTe3a Oelka.

Tunel KJIETOK: JyKapuOTHYecKass M MPOKapUOTHYECKas.
OcoOeHHOCTH CTPOEHUS MPOKAPHUOTHUECKO KieTku. Knetounas
creHka Oaktepuil. CTpoeHHE DYKapUOTHUECKOH  KIIETKH.
OCHOBHBIE OTIIMYHSI PACTUTENILHOM, Y)KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAs! CTEHKA,
IIIUKOKAIMKC, X (yHkuuu. Ilnazmatnueckass memOpaHa, e
coiictBa u ¢yHkuuud. llurommazMa W €€ OpPraHOUBI.
OpnnomemOpanubie opraHous! kinetku: JI1C, anmapar I'onbmkwy,

MuKpockonus. Bumanvnoe (npudicusnennoe) uzyyenue Kiemox.

JdemoHcTpaunu

Iloprperer: P. TI'yk, A. Jleenryk, T. IlBann, M. IllneiizneH,
P. Bupxosg, K. M. bap.

Talnuubt u cxembl: «CBETOBOM MHKPOCKOI, «JIEKTPOHHBIA MHKPOCKOID),
«HcTopust pa3BUTHSA METOJIOB MUKPOCKOIIUN.

O0opy/1oBaHKE: CBETOBOM MHUKPOCKOIL, MUKPOIPENapaTbl pacTUTENbHbIX,
KHUBOTHBIX U OaKTepUaAIbHBIX KIIETOK.

JlaGopaTopHble U NIPAKTHYeCKUE PadOThI

[IpakxtTuueckaspabora «3yueHrne MeTo10B KIETOUHONH OHUOJIOTHU
(xpomarorpadus, snektpodopes, muddepeHIHaTLHOES IEeHTPpUPYTHpOBaHUE,
[TLIP)».

XuMuueckasi OpraHu3alus KIeTKH
XUMHUECKUH cocTaB KJIeTKU. Makpo-, MUKPO- M yJIbTpaMUKpO3JIeMeHThI. Bosa
U €€ poJib KaK pacTBOPUTEIIS, peareHTa, y4acTUe B CTPYKTYpUPOBAHUU KIIETKH,
Teroperyisauui. MuHepaibHble BeIECTBa KJIETKH, UX OMOJIOrnYecKas poib.
Ponv kamuonos u anuonos 6 knemxe.
Opranuyeckue BellecTBa KiIeTku. bruonornyeckue noaumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTYphl OEIKOBOM MOJIEKYJIBI.
IlepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. BropuuHas, TpeTuuHas,
YeTBepTUYHAsI CTPYKTYphl. JleHaTypanus. CBoiicTBa OenkoB. Knaccugurayus
benkos. buonornueckue GyHKIUKM OeNKOB. [IpuoHnuil.
VYrneBoabl. MoHOCcaxapubl, 1Mcaxapubl, OJIUTrocaxapyibl U MOJUcaXapuabl.
OOuwmii mtan cTpoeHus U PU3UKO-XMMUYECKHE CBOWCTBA YIIIEBO/IOB.
buonoruueckue pyHKIMU yTI€BOJOB.
JIumuapl. 'unpodunsao-runpodoOHbIe cBolicTBa. Knaccupukarus TunmuoB.
Tpurnuuepunsl, pochomunuabl, BOCKU, crepousl. buoigornueckue GpyHKIuN
munuaoB. Oduue ceolicmea OUON0CULECKUX MEMOPAH — MeKyYechb,
CHOCOOHOCMb K CAMO3AMbIKAHUIO, NOLYNPOHUUACMOCHTb.
Hyxneunossie kucnotsl. JJHK n PHK. Ctpoenne Hyk1eMHOBBIX KHCIIOT.
Hyxneotuast. [Ipunnmn kommnementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiiHas cniupainb. MecToHaxoXaeH!e 1 Onoaorudeckue pyHKuuu
JHK. Buasl PHK. ®ynkunn PHK B kietke.




J30coMbl. [ToyaBTOHOMHBIE OPraHOUIbI KJIETKW: MUTOXOHIPUH,
mnactuabl. [IpoucxoxneHne MHUTOXOHApPUN W IuiacTuA. Buabl
mwiactun. HememOpaHHBIE OpraHOWIBI KJIETKH: PHOOCOMBEI,
KJIETOYHBIA LEHTpP, LEHTPHUOIU, PECHUYKHU, KTyTUKH. DyHKIUU
OpPraHoU/IOB KJIETKU. BKiroueHus.

Snpo — perynsTopHblii 1HeHTp KieTku. CTpoeHue suapa:
snepHas  o0O0JIOYKa, KapuoIula3Ma, XpOMAaTHH,  SIPBIIIKO.
XPpOMOCOMBI.

TpaHcOpT BEIIECTB B KIIETKE.

JeMoHCcTpanum:

Ilopmpemur: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneiiaen, P.
Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknns, K.
M. bap.

Juaepammur.  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B
HEXUBOU TpUpoje», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B
YKUBOU MPUPOIE».

Tabnuywr u cxemvl: «llepuoguueckas Tabmua XUMHYECKHX
a1eMeHTOBY, «CTpOeHHUE MOJIEKYJIBI BOb», «brocuHTe3 Oenkay,
«CTtpoenne Monekyibl Oenka», «CtpoeHue QepmeHTay,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenue monekyiast ATDy,
«CTpoeHHe 3YKapHUOTUYECKOW KIETKW», «CTpoeHue MKUBOTHOM
KieTkuy», «CTpoeHue pacTUTeNbHOW KIeTkn», «CTpoeHue
MPOKAPUOTUUECKOU  KJIETKW», «CTpoeHue sapa  KIETKWY,
«YTneBons», «JINTIHIBD).

ObopydosaHue. CBETOBOW MHUKPOCKOI, OOOpYyIOBaHUE IS
MPOBEACHUST  HAOIIOJCHUH, W3MEPEHHI, 3KCIIEPUMEHTOB;
MUKpOTIpEnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTepUATBHBIX
KJICTOK.

JlabopaTopHble n NpaKTHYecKHe PadoThI:

Jlabopamopnas paboma Ne 1. «3ydeHue KaTaaTuTHIECKOM
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMUIa3bl WU KaTallasbl)y.

Jlabopamopnas paboma Ne 2. «V3ydeHHe CTPOCHHS KIETOK
pacTEeHMIA, YKHBOTHBIX M OaKTEpHid O] MUKPOCKOIIOM Ha TOTOBBIX

Crpoenue monekyibl AT®. Makpospeuueckue cesazu 6 monexyne ATD.
buonocuueckue pynkyuu ATD. Boccmanosnennvie nepenocuuku, ux yukuuy
6 knemke. J{pyeue nyxkneosuompugocgamol (HTD). Cexeenuposanue JJTHK.
Memoovl eenomuku, mpanCcKpUnmMoOMUKY, NPOmMeoMUKU.

Cmpykmyphas 6uonoaus: buoxumuyeckue u buoguzuueckue ucciedosanus
coCcmasa u nPoCMpancmeeHHolU cmpykmypvl ouomonexyi. Mooenuposanue
CMPYKMYpbl U QYHKYULL OUOMONEKYL U UX KOMNAekcos. Komnvromeprulil Ouzaiin
U Op2aHU4ecKull Cunmes OUOMONEKY U UX HeNPUPOOHbIX AHALO208.
JdemMoHcTpanuu

Ioptpetst: JI. [Tonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. Ilpy3unep.

Jlnarpammbl: «PacmpesesieHne XUMUIECKIX 3JIEMEHTOB B HEXKUBOH MTPHPOJIL,
«Pacnpenenenrne XUMHUECKUX JICMEHTOB B )KUBOW TIPUPOJICY.

Tabmuipl u cxeMbl: «Ilepuoandeckast TabIUIIA XUMHUYECKUX JIECMEHTOBY,
«CTpoeHue MOJIEKYIIBI BOJIBIY, «BeliecTBa B cOCTaBe OPTaHU3MOBY,
«CtpoeHue Momnekynbl 6enka», « CTpyKTypbl O€IKOBOW MOJIEKYIIbD,
«CTpoeHue MOJIEKYJT YIIIeBOA0B», «CTpPOCHNE MOJICKYJ JIUITH]IOBY,
«HyxknennoBbsie KUCI0TH, «CTpoeHre MoseKybl ATO.

O0opyIoBaHKe: XUMUYECKasl Tocy1a U 000pyA0BaHUE.

Jlabopamopusle u npakmuyeckue padomal:

1. Jlabopamopnas paboma «Obuapyxcenue 6eiKo8 ¢ NOMOULbIO
Ka4ecmeeHHblX PeaKyuiiy.

2. labopamopnasa paboma «Hccredosarnue HYKIEUHOBbIX KUCAOM,
BbLOCNICHHBIX U3 KIIeMOK PAZTUYHBIX OP2AHUSMOBY.

Crtpoenue u QyHKUMHU KJIETKH

Tumel KIETOK: DJYKapUOTUYECKass U MPOKApUOTHYECKas.
(yHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

CrpoeHre NpPOKApUOTUUECKON KIEeTKU. Krnemounas cmemka Oaxmeputi u
apxetl.  Ocobennocmu __cmpoenus _ 2emepompodnot  u  aemompodHrou
npoxkapuomuyeckux kiemok. Mecmo u poib npokapuom 6 duoyeHo3ax.

Crtpoenue u PyHKITMOHUPOBAHHUE 3YKAPUOTHIECKOHN KiIeTKH. [ma3maTnyeckas
MeMmOpana (ma3manemma). CTpykTypa miiazMaTiuueckord MemOpanbl. Tpancnopt

CrpykTypHO-




MHUKpOIIpenaparax u X OUCaHUEN.

BEILIECTB Yepe3 MIa3MaTHIECKyt0 MeMOpaHy: accuBHbIN (quddysus, odnera¢Huas
muddys3us), aKTUBHBIA (NMIEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPAHCIIOPT).
Honynponuyaemocmos  membpanvl.  Paboma  nampuiixaiuesoco  Hacoca.
Onooyumos. nunoyumos, _gazoyumos. IDxzoyumos. Kiemounas _cmenka.
Cmpykmypa u pyHKYUU KIemOYHOU CIMEHKU pacmenuil, 2pubos.

Huromnasma. L{umosons. Llumockenem. euscenue yumonnasmvl. OpraHou bl
KkieTku. OpHoMeMOpaHHBIE OPraHOMJbI KJIETKH: SHIOIUIA3MaTUYECKasl CETh
(BIIC), anmapat ['onbaxku, TM30COMBI, UX CTpOeHHE U PYHKUMU. B3aumocsasw
00HOMEMOPAHHLIX opeanHoudos kiemku. Cmpoenue epanyaspHoc0 pemuKyayma.
Mexanun3M HanpasaeHnus 0enkoB B DIIC. Cunmes pacmeopumblx 6eaxos. Cunmes
KIeMOYHbIX  MemOpan. I naokuii  (acpaunyisaphsiil) — d3HOONIA3MAMUYECKU
pemuryaym. Cekpemopnas yuxyus _annapama 1 onvoocu. Moaubukanus
ocnkoB B ammapare [ompmxu. CoprtupoBka OenkoB B ammapare [ oJibIKH.
Tpancnopt BemiecTB B KiieTke. Bakyonu pacTUTEIbHBIX KIETOK. Knemounblil COx.
Typeop.

[ToryaBTOHOMHBIE OPTaHOMIBI KJIETKW: MUTOXOHIPUH, TIIACTH/IBL.
Ilpoucxooicoenue mumoxonopuu u naacmud. Cumobuozcenes
(K. C. Mepeoickosckuti, JI. Mapaynuc). CTpoeHue 1 QyHKIMU MUTOXOHIPUI U
miactu. [lepsuunvie, 6mMopuyHble U CAONCHBIE NAACIUObL
gdomocunmesupyrowux sykapuom. XJI0pOIIaCThl, XPOMOILIACTHI, JTEHKOTIIACTHI
BBICIIIUX PAaCTECHUH.

HememOpanHnbie opranouas! kinetku CtpoeHne 1 GyHKIUN HEMEMOPAaHHBIX
opraHouioB kietku. Pudocomsl. [IpomexxyTouynbie hUTaAMEHTHI.
Muxpodunamenmol. AKTHHOBBIE MUKPOGMIAMEHTEL. Mblueunble Kiemxu.
AKTHHOBBIE KOMIIOHEHTBI HEMBIIICUHBIX KIETOK. Mukpompybouxu. Knemounuwiii
yenmp. Cmpoenue u 08udcerue Heeymuxkos u pechuyex. Muxkpompyoouku
yumonaazmol. Llenmpuonv. benku, acCONMMUPOBAHHEIC ¢ MUKPO(DHIAMESHTAMU
M MUKPOTpYOOUKaMu. MOTOpHEIE OSIKH.

Anpo. O6onouka sjpa, XpOMATHUH, KapuOIUIa3Ma, SIPBIIIKHA, WX CTPOCHHUE
u GyHKIMU. H0epHulil Oenxoswiil mampuxc. [lpocmpancmeennoe pacnonodicerue
Xpomocom 6 _unmeppaznom _sope. DYXPOMATUH U TeTePOXPOMATHH. benxu
xpomamuna — 2ucmonsl. JIMHAMHKA SIAEpHOM 000JOYKH B MHUTO3E. SIIepHBIN
TPAHCIIOPT.




Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK 3YKapUOT
(pacTuTenbHOM, )KUBOTHOW, TPUOHOI).

JdemMoHCcTpaunu

Ioptpetst: K. C. MepexkoBckuii, JI. Maprymuc.

Tabmuner u cxeMpl: «CTpoeHue 3yKapuOTHYECKOM KieTkn», «CTpoeHue
KUBOTHOH  KiIeTKW», «CTpoeHue pacTHTEeNbHOW  KIeTKn», «CTpocHwue
MUTOXOHAPUNY, «Sapoy, «CTpoeHne TPOKAPUOTUIECKOM KIICTKUY.

OO0opyioBaHWe: CBETOBOM MHMKPOCKOI; MHKpPOIIpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK; MUKPOIIpENapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHble H IPAKTHYECKUE PadOThI

1. JJabopatopuas paboTa «/3yueHue cTpoeHus KJIETOK pa3IMIHbIX
OpPTraHHU3MOBY.

2. Ipaxmuyueckxasapaboma «l3yuenue ceolicms KiemoyHou
MeMOpanbLy.

3. JlabopamopHnas paboma
U 0eniasmonu3a 8 pacmumenbHbLX KIemKaxy.
4. [Ilpaxmuyeckas paboma «H3yuenue 08udceHUs YUMONIA3MbL
8 PACTUMENIbHBIX KILeMKAX).

«Uccnedosanue naasmoausa

Tema 4. ZKuzHeaeaTeJbHOCTh KJIETKHA

OO0OMeH BelEeCTB, NI META00IU3M. ACCUMUIISAIIUS
(mmacTrudeckuit 0OMeH) U TUCCUMMIISIINSL (SHEPreTUYeCKU
oOMeH) —

JIB€ CTOPOHBI €MHOTO Tpoliecca MeTaboau3ma. Poiib 3akoHOB
COXPaHEHUS BEIIECTB U DHEPTHH B IOHUMaHUU METa00IM3Ma.
Tunsl oOMeHa BelecTB: aBTOTpodHbIN 1 rerepoTpodHbIit. Pomib
(bepMeHTOB B OOMEHE BEIIEeCTB U MPEBPAILEHUH SHEPTHH B
KIIETKE.

®otocuntes. CBeToBas U TeMHOBas ¢a3bl poTocunTe3a. Peakuuu
dotocunTe3a. IhheKTUBHOCTH GOTOCHUHTE3a. 3HAUCHUE
¢dorocunTe3a IS KU3HU Ha 3emiie. BiusHue ycnoBuii cpensl Ha

OO0OMeH BelecTB ¥ NMpeBpaLleHNe JHEPTHH B KJIETKe

ACCUMUWIISITINS U TUCCUMIIISAIINS — JIBE CTOPOHBI MeTabomu3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U rerepoTpodHbIN. YdacTue Kuciaopoga B OOMEHHBIX
mporeccax. OJHepreruyeckoe obecrieueHue KIEeTKH: mpeBpamieHue ATO
B OOMEeHHBIX mporeccax. DepMEHTATUBHBIN XapaKTep peakiHil KIETOYHOTO
Metabomm3mMa. DEepMEHTHI, X CTPOCHUE, CBOMCTBA M MEXaHHM3M JIEHCTBHS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTraHHMUECKUX KaTaau3aTopoB. benku-
aAKTUBATOPHI M OCIKU-WHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DepMEHTATHBHBIX
peaxuii oT pa3IMYHBIX (PaKTOPOB.

IlepBruHBIl CHHTE3 OpPraHWYECKHX BEUIECTB B KieTke. DOTOCHHTES.
AHnoxcueennviii u_oxcucennvlii_omocunmes y baxmepuil. Ceemocobuparoujue
NUSMEHMbL U NUSMEHMbl PeaKyuoHH020 yeumpa. PoJib XJ10pOnIacToB B IPOIlecce
dorocunresa. CeeroBag u TeMHOBas (a3pl. Pomoovixanue, Cz., Ca- u CAM-
munvt_pomocunmesa. IIpogyKTUBHOCTH (OTOCHHTE3a. BiusiHUuEe pa3smnyHbIX




(oToCHHTE3 M CITOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUU

XeMOCHHTEe3. XEMOCHHTE3UPYIONUe OaKTeprun. 3HaUYCHUE
XeMOCHHTEe3a JJIs1 )KU3HU Ha 3eMJIe.

DHepreTu4ecKkuii 0OMeH B KJeTKe. PacienieHue BemnecTs,
BbIJIETICHUE U aKKYMYJIHPOBAHHE SHEPTUU B KJIETKE. DTaIlbl
sHepreTryeckoro oomena. ['mukonus. bpoxkeHnue u ero BUAbIL.
Kucnoponnoe okuciaeHue, Wi KIETOYHOE JbIXaHHE.
OxucnutensHoe ¢hochopunuponanue. IHPeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakiiun marpuuHoro cunresa. ['eHeTnveckas uHGpopMaus u
JIHK. Peanm3aniust reHeTHYeCKOM HHPOPMAIIUU B KIIETKE.
I'eHeTrUecKui KO ¥ €ro cBOMCTBA. TPaHCKPUIILINS — MAaTPUUHBIN
cunte3 PHK. Tpaucusmust — OGuocunTtes Oenka. DTarnbl
tpancisiiun. KogupoBanue aMmuHOKuCIoT. Pois pubocom B
OuocuHTEe3e OeKa.

Hexknerounsie (opMbl )KHU3HH — BUPYCHI. MIcTOpUs OTKPBITUS
BupycoB (/[.1. BanoBckuit). OcoOGEHHOCTH CTPOEHHUS U
KU3HEHHBIN UK BUpYycoB. baktepunodaru. bonesnu pacrenui,
KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc
ummyHo eduuta yenoseka (BUY) — Bo36ynurtens CIT/a.
OOpaTHas TpaHCKPUIILIMS, peBepTa3a U HHTErpasa.
[TpodunakTrka pacpocTpaHeHUs! BUPYCHBIX 3a00JICBaHUIA.

JleMoHcTpanuu:

[Toptpetsr: H. K. Konbnos, /1. . UBanosckuit, K. A.
Tumnpszes.

(hakTOpoB Ha CKOPOCTH POTOCUHTE3A. 3HAUCHUE (POTOCUHTE3A.

XeMOoCHHTE3. Paznoo0Gpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUUIHPYIONIHE OaKTepUH, Kele300aKTepuu, cepoOaKTepun, BOJOPOAHbIC
OakTepuu. 3HAUCHUE XEMOCHHTE3A.

Anas’poOHble OpraHu3Mbl. Bunsl Opoxenus. I[Ipodykmuvl 6pooiceHuss u ux
UCNONIL308AHUE _YeNl08eKOM. AnaspobHble  MUKPOOP2AHUIMbL _KAK _0ObEeKmbl
buomexnonro2uu u 6030youmenu OoiesHel.

AspoOHBIE OpraHnu3Mbl. ITalbl SHEPTETUYECKOro oOMeHa. [loaroroBUTENIbHBIN
atarn. [ mukoan3 — 0eCKUCIOPOIHOE PACIISIIIICHUE TIIFOKO3bI.

buonornueckoe OKHUCICHHE, WM KJICTOYHOE IbIXaHue. Pojib MUTOXOHIpHUI
B mporeccax  OHOJOTMYECKOro  OKuCHeHUWs.  [lukiuueckue  peaxyuu.
Oxucnumensvnoe __gocopunuposanue.  DHeprud MeMOpaHHOrO TIpajHeHTa
npotoHoB. Cunmes AT®: padora nporonHor AT®D-cunrasel. lpeumyuecmsa
aspobro20 _nymu_obmeHa _eeuiecme _nepeo _anaspodnvim.  Ddgexmusnocmob
oHepeemuyeck020 0oMena.

JdeMoHcTpanuu

Iloprpersr: JIxk. IIpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenperapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabauie! u cxembl: «POTOCUHTE3Y, «DHEpreTndeckuii ooMen», «bruocunres
oenkay, «Ctpoenune pepmMeHTay, «XeMOCUHTE3).

O0opyI0BaHKEe: CBETOBOI MUKPOCKOM; 000pYyI0BaHUE ISl IPUTOTOBIICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENIapaToB.

JIa60;2am0;2Hble U NPDAKMUUECKUe ¢2a60mb1

1. Jlabopamopuas paboma «H3yuenue Kamanumuyeckoul
AKMuUeHOCmMu hepmenmos (Ha npumepe amuiasbl Uiu Kamauasbl)y.
2. labopamopuas paboma «H3yuenue  chepmenmamuernozo

pacuienieHus NnepoKcuoa 8000p00d 6 PACIUMEIbHbIX U HCUBOMHBLX KNEMKAX).
3. Jlabopamoprnasa paboma «Cpasnerue npoyeccos chomocunmesa
U XeMOCUHME3ay.
4, Jlabopamoprnas paboma _ «Cpasnenue npoyeccos OpoiceHus
U ObIXAHUAY.
Hacaeacreennasi uHpopmanus U peanu3anus e¢ B KIeTKe
Peakiun MaTpu4yHOro CHHTe3a. [IPUHIMIT KOMILIEMEHTApPHOCTH B PEaKIUSIX




Tabnuiel 1 cxeMbl: « Tunbl muTanusy, «MeTadoIu3m»,
«MuTOXOHAPHUS», « IHEPTreTUICCKUN OOMEHY, « XIJIOPOILIACTY,
«Dorocuntesy, «Crpoenne [JHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHKE reHay, «CuHTe3 Oenkay, «I eHeTHIecKuii
Ko, «Bupyce, «bakrepuodarny, «CTpoeHue 1 >KU3HEHHBIH
LMKJI BUpycCa

CIINda, 6aktepuodaray, «Permukarmus JJHK».

Obopyoosanue: moaenu-ammiukanuu «Y nsoenue JIHK u
TpaHcKpurus», «buocuaTes 6enka», « CTpoeHUE KIETKI;
Mozeinb cTpykTypsl JTHK.

MaTpUYHOTO  CHUHTe3a.  Peanm3ammsi ~ HAClEICTBEHHOW  WMHMOpMALUU.
I'enetnueckuii ko, ero cBoiicTBa. TpaHckpuniusa — maTpuuHblii cuate3 PHK.
[IpyHUMNBI  TPAHCKPUNIMU:  KOMIUIEMEHTApHOCTh,  AHTUIAPAIUICIBHOCTD,
acuMMeTpudHOCTh. Co3peBanne MaTpuuHblx PHK B sykapuoTHuecKo# KIETKe.
Hexomupyromue PHK.

Tpancisanus u e¢ 3tanbl. Yuactue TpancnoptHbeix PHK B 6nocunTtese Genka.
Ycnosua buocunmesa oenxka. KonupoBaHue aMUHOKUCIOT. Ponp pubocom
B OnocuHTE3e OenKa.

CoBpeMeHHbIE NPEJCTaBICHUSI O CTPOEHUU TeHOB. Opeanusayus 2enoma
V _npokapuom u_3ykapuom. Peeyiayus axmusHocmu 2eHo8 y NpoKapuom.
lunomesza onepona (®@. Kaxob, K. Mano). MoiiekyaspHbIe MeXaHU3MbI
JKCIIPECCHH TE€HOB Yy 3yKapuoT. Poib XpomaTvHa B PEryisiiiiv paOOThl TE€HOB.
Pecynayus obmennvix npoyeccos 6 knemke. Knemounwiii 2comeocmas.

Bupycbl — HeksieTouHble POpPMBI )KU3HU U O0JIMTraTHBIE Tapa3uThl. CTpoeHue
MPOCTHIX U CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKuzneHHblU
YUKTL JIHK-codeporcawux 8UPYCO8, PHK-codeporcausux 8UDYCO8,
baxkmepuogacos. Qbpammuas mpancKpunyus, pesepmasd, uHmezpasa.

BupycHslie 3a00neBaHMs 4eI0BeKa, )KUBOTHBIX, pacteHuil. CIIN, COVID-19,
COIMAIHbHBIC U METUITUHCKHE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u anaruz o6onvuiux maccueos («bigdatay)
CMPYKMYpHLIX ~ Ouono2udyeckux  OoanHvlx.  Hanomexnonocuu 6 buonocuu
u meduyune. Ilpoepammupyemvie @ynkyuu 6enxkos. Cnocobvbi 0ocmagku
JieKxapcms.

JleMoHCcTpaLun

Hoprpertst: H. K. Konbuos, J. Y. UBanoBckuii.

Tabmunpl u cxembr: «brocunres Oenka», «I'eHernyeckuil kKoa», «Bupycen,
«bakrepuodarm.

JlabopaTopHble M MPaKTH4YeCKHE PAadOThI

[IpakTuueckas paboTa «Co3nanue MOAEIU BUPYCay.

Tema 5. PazMHo:KeHHe M MHIAUBUAYAJIbHOE Pa3BUTHE
OPraHu3MoB

KiteTouHbIif UK, WM )KU3HEHHBIN UK KieTku. HTepdaza u

7Kv3HEeHHBIH HUKJI KJIeTKU
Knerounslii 1wk, ero mepuonasl | perymsmnus. MuTepdaza u MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKamux B uHTepdasze. [loaroToBka KieTku




muto3. [Iporeccsl, mporekaromue B uHTepdasze. Permukanus —
peakuust MarpuuHoro cuHre3a JIHK. Crpoenune xpomocom.
XpoMOCOMHBIN HAOOP — KapUOTHUIL. JIUTUIOUTHBIN U TarIOuAHBIN
XpoMocoMHbIe HaOopbl. XpomaTtuabl. LluTomoruveckre OCHOBBI
Pa3MHOKEHUSI U MHIUBUTyJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenune knetku — wmuto3. Craaum wmwuto3a. Ilporecchl,
MPOUCXOAAIINE HA pPa3HbIX CTaAUsIX MuUTo3a. buomornueckuit
CMBICII MUTO3A.

[IporpamMmmupyemasi TOeIb KIETKH — aIloITo3.

@opMbl  Pa3MHOXKEHUS OPraHU3MOB: OECIOJOoe U TOJOBOE.
Buasl Gecrionioro pasMHOXKEHHMsS: JEICHHE HAIABOE, MOYKOBAHUE
OJTHO- M MHOTOKIIETOYHBIX, CHOPOOOpa3OBaHUE, BEreTaTHBHOE
pasMHokeHue. VcKycCTBEHHOE KIIOHMPOBAHHE OPTraHU3MOB, €0
3HAUYEHHE VISl CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIIMYUS OT OECIOJIOTO.

Meiio3. Craguum wmenoza. [lporeccel, mpoucxomsmme Ha
craausx Mero3a. [loBenenue xpomocom B meitoze. Kpoccunrosep.
buonornueckuii cMbICI M 3HAYEHUE ME03a.

['amerorenes — mporecc 00pa3oBaHUsl TOJOBBIX KIETOK Y
KUBOTHBIX. [lo7OBBIE JKEIE€3bl: CEMEHHMKH W  SUYHUKH.
OOpazoBaHne ¥ pa3BUTHE TOJOBBIX KIJIETOK rameT
(cmepmaro3ous, SHIEKIETKA) — CHEpPMATOreHe3 U OOTEeHE3.
OcoOeHHOCTH  CTpOEHHS  SIMIEKIETOK W CHEPMAaTO30HI0B.
OmnonorBopenue. I[lapreHorenes.

NunuBuayanpHoe pa3Butue (OHTOTEHE3). OMOpHOHAIbHOE
pazBuTue (AMOpHoreHe3). ITanbl SMOPHOHAIBHOTO Pa3BUTHS Y

MMO3BOHOYHBIX JKUBOTHBIX: npobneHue, racTpyJsius,
OpraHoreHes. [TocTamMOpuoHaNTBHOE pa3BUTHE. Turmbt
MOCTIMOPHOHATBHOTO pa3BUTHSA: npsiMoe, HEMpsMoe

(mmunHOYHOE). BnmsHue cpeapl Ha pa3BUTHE OPraHU3MOB;
(bakTophl, CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHHS:
CTPOEHHE CEMEHU, CTaIUN PA3BUTHSIL.

K gaenenuto.  IIpecunrternueckuit  (MOCTMUTOTUYECKHI),  CHHTETHYECKHI
Y TMTOCTCUHTETHYECKUH (IPEMUTOTUYECKH ) TEPHUOIbI HHTEP(A3HI.

Mampuunvii _cunmes JHK — penaukayus. Ilpunyunvr penauxayuu JTHK:
KOMNAEMEHMAPHOCING, NOJIYKOHCEPBAMUBHBI _CUHME3, AHMUNAPANIENbHOCNb.
Mexanusm penauxayuu JJHK, Xpomocomwi. Cmpoenue xpomocom. Tenomepuvl u
menomepaza. Xpomocomuvlil __Habop Kiemku — _Kapuomun. Jluniououwviu
u__2aniouonwvlil _Habopwvl _xpomocom. I omonocuunvie xpomocomwl. Ilonosvie
XPOMOCOMBL.

Henenune wmetkn — MuTO03. CTaauM MUTO3a W MPOUCXOIAIIME B HUX
nporecchl. Tunsvt mumosa. Kapuoxunes u yumoxune3s. buojaorndeckoe 3HaUCHHUE
MHTO3a.

Perynsmuss MuUTOTHYECKOro muKiIa KieTku. [Iporpammmupyemasi KieTouHas
rubelb — aroITo3.

Knemounoe s0po, xpomocomwi, pyrnkyuonanvras cenomuxa. MexaHu3Mbl
npoaudepanuu, 1MupdepeHIInpOBKHU, cTapeHus u rudenu kietok. «Ludposas
KJIETKay — OMOMH(OpMATHUYECKHUE MOJENH (PYHKIIMOHUPOBAHMS KIETKH.

JdeMoHcTpanuu

Tabauiel v cxembl: «KU3HEHHBIN MUK KIETKH», «Murtoszy», «CtpoeHue
xpomocom», «Penmmukanusa JJHK».

O06opy10BaHKe: CBETOBONW MUKPOCKOI; MUKpOIIpenapaThl: «MHUTO3 B KIIETKax
KOpEIIKa JIyKay.

JlabopaTopHble H NpaKTHYeCKHe PadoThI

1. JJaGopatopuas pabGora «l3ydeHHue XpOMOCOM Ha TOTOBBIX
MHUKpOTIpernapaTaxy.

2. JJaGopatopHasapabora «HabmoaeHne MUTO3a B KJIETKaX KOHYHMKA
KOpeIIKa Jiyka (Ha TOTOBBIX MUKPOTIpETapaTax)y.

Cmpoenue u ynkuuu op2anumos

Buonocuueckoe paznoobpasue opeanuzmos. OOHOKIEMOYHbIE, KOJIOHUAIbHBIE,
MHO20KACMOYHbIE OPSAHUSMDBL.

Ocobennocmu cmpoenus U HCU3HEOEsmeIbHOCIU 00HOKIEMOYHbIX OP2AHUIMOS8.
Baxmepuu, apxeu, oonokiemounvie 2pubvl, 0OHOKICMOUHbLE 8000POCIU, OPVIUE
npomucmyl. Kononuanvuvle opeanuzmol.

B3aumocesnse uwacmeil  MHO2OKAEMOYHO20  OP2AHUBMA.

Tkanu, opeanwi




JdemoncTpanum:

Tabnuyvr u cxemvl: «Popmbl PAZMHONCEHUS OP2AHUIMOBY,
«/{6olinoe  onnooomeopeHue Yy  YBEMKOBLIX  PACEHULL,
«Becemamuenoe pazmnoocenue pacmenutiy, «/lenenue Kiemxu
boaxkmeputi», «Cmpoenue nonosvix kiemox», «Cmpoenue
xpomocomuly, «Knemounwrii  yuxny, «Penauxayua JHK»,
«Mumosy, «Meiios», «llpamoe u Henpsamoe pazeumuey,
«l'amemocenes y mnekonumarowux u uenosexa», «OcHogHbvle
cmaouu OHmMoz2eHe3ax.

Obopyodosanue: MUKpPOCKON, MUKpOnpenapamol
«Cnepmamo3zoudvl MIEKONUMAIOue2oy, «uyexnemka
Mmaekonumarowe2oy, «Kapuokunes 6 kiemkax Kopewika JyKay,
MazHumHas Mmooenv-annaukayus «/lenenue kiemkuy»; Mooenb
J[HK, mooenb memagasznoti Xxpomocomui.

JlabopaTopHble N NpaKTHYecKHe PadoThI:

Jlabopamopnas paboma Ne 3. «HabmoieHre MUTO3a B KJIETKax
KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPETIapaTax».

Jlabopamopnas paboma Ne 4. «3ydeHne CTpOEHUS MOJOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpETiapaTaxy.

u cucmemul opearos. Opeanuszm kax edunoe yenoe. I omeocmas.

Txkanu pacmenuu. Tunvl _pacmumenbHblx _mKAHeU. 00pa3oeamenvhas,
NOKDOBHAsl, NPOBOOsULAsl, OCHO8HAS, Mexanuyeckas. Qcobennocmu cmpoenus,
DYHKYU U PACNON0JCeHUS MKAHEU 6 OP2aHaAX PACIEHU.

Txanu sicusomuvlx u yenosexkd. Tunvl HCUBOMHBLIX MKAHEU. SNUMENUATbHA,
coeQuHumenbHasn, mvlueynas, Hepeuas. QOcobennocmu cmpoenus, yukyull
U PACHOJIONCEHUS MKAHEU 8 OP2AHAX HCUBOHBIX U YE08€EKd.

Opeanvi.  Becemamuenvie _u cenepamuenvle _op2anvl _pacmenutl. Opeanbl
U_cucmembvl _Op2aH08 JHCUBOMHLIX U _Yenosekd. DPYHKUUU OpeaHo8 U _Ccucmem
0pP2anos.

Onopa _mena_opeanuzmos. Kapxac pacmenun. Ckenemvl  0OHOKICMOYHBLX
U MHO20KIemounbix dcusomuvix. Hapyowcnuoitl u enympennuil cxkenem. Cmpoenue
U MuUnvl COeOUHEHUS, KOCME.

Jleuorcenue _ opzanuzmos.  Jleusicenue  0OHOKIEMOYHbIX _ OP2AHUBMOE.
amedoUOHO0e, HCYMUKOBOE, PeCHUYHOE. Jleudicenue MHO2OKIEMOYHbIX PACIEHU:
mponusmvl_u_Hacmuu. Jeusicenue MHO20KIEMOYHbIX HCUSOMHbIX U _YeN06eKd.
Mmblueynasn cucmema. Peghnexc. Crenemmuvie mbluiysl 1 ux paboma.

Humanue opeanuszmos. Tlocnouienue 600bl, Y2NeKUCi020 2d3a U MUHEDATbHBLY

eewecne pacmeHusiAMU. Tumanue IAHCUBOIMHDBIX.
Buympunonocmuoe u suympukiemoynoe nuujesaperue. ILlumanue no3601H0uUHbIX
HCUBOMHDBLX. Omoenbl nuuwiesapumeslbHoco mpaxkmada. Humeeapumeﬂbﬁbze

orcenesvl. Tluwesapumenvras cucmema 4eio6exa.

Ivixanue opeanuszmos. Hvixanue pacmenuil. vixanue scusomuwix. Jupdysus
2a306 __uepe3 nosepxnocmuv  knemku. Kooicnoe  Odwvixanue.  [vixamenvhas
nosepxnocmos. Kabepuoe u_nécounoe ovixanue. J[blxaHue no360HOYHbLY
HCUBOMHBIX U HEA08EKd. IBONIOUUOHHOE _VCIIONCHEHUE CMPOCHUS E2KUX
NO360HOYHbIX _Jicusomubix. vixamenvnas cucmema _yenosexa. Mexanusm
BEHMUNAYULY _JICSKUX Y _nmuy U __Mmaekonumawwux. Pecynayus Ovlxanus.
Jlvixamenbrble 00bEMBL.

Tpancnopm sewecms v _opeanuszmos. Iparncnopmuvie cucmemvl pacmeHui.
Tpancnopm eewecms vy orcusomubix. KposeHocHas cucmema U _eé _opeambi.
Kposenocuas cucmema _nozsonounvix owcusomuwvix _u__uenosexa. Cepoye,
KDOBEHOCHbIE cOCYObl U Kposb. Kpyeu kposoobpauierus. DeooyuonHble




VCIIONCHEHUSL CMPOCHUS. KPOBEHOCHOU CUCINEMbL NO360HOYHBIX HCUBOMHBLX.
Paboma cepoya u ee pecynayus.

Buwioenenue y opeanuzmos. Boroenenue y pacmenuii. Boloenenue y cueommuulx.
Coxpamumenvuvle _sakyoau. Opeanvi _evidenenus. DPuibmpayus, cexpeyus
U_0bpammuoe 6cacvl8aHue KAk mMexanuzmvl pabomosl_op2anos evioenerus. Cesnsb
NOAOCMU_Meld_C_KPOBECHOCHOU U _6blOeAUMENbHOU cucmemamy.  Buidenenue
V NO360HOYHbBIX HCUBOMHLIX U yenoseka. Ilouku. Cmpoenue u pyHKyuonuposanue
Hepona. Obpaszosanie Moy y 4eloseKd.

Sawuma y opeanuszmos. 3awuma y 0OHOKIEMOYHbIX op2anuzmos. Cnopbl
bakmepull U _yucmovl _Npocmeumux. 3auuma_ Y _MHO20KIECIMOYHbIX PACMEHU.
Kymuxyna. Cpeocmea naccusnou u xumuideckou sauumovl. Pumonyuobsi.

Sawuma vy MHO20KIEMOYHbIX Jicusomubix. 1IoKpoebl U ux npou3sooHble.
3awuma opeanusma om bonesuen. Ummynnas cucmema uenoseka. Knemounwii
U 2YMOPAnbHblil uMMmyHumem. Bpoowcoéenniii u npuobpeméennviil cneyugduyeckuil
ummynumem. Teopus KnoHaIbHO-ceaekmusHo2o ummyrnumema (I1. Opaux, D. M.
bepnem, C. Townecasa). Bocnanumenvhvie omeemvi _opeanusmos. Ponb
BDONCOCHHO20 UMMYHUMEMd 8 PA36UMuUY CUCINEMHbIX 3a001e6aHUIL.

Pazopasicumocmo U pe2ynsuust V OP2aHU3ZMO8. Pazopasicumocmo
Y OOHOKIEMOYHbIX _opeanuzmos.  Taxcucvl.  Pasopasicumocms  u pecynayus
y pacmenuil. Pocmosgvle sewecmea u ux snavenue.

Hepsuas cucmema u_ perexmoprnas peeyisayus v ocusomusix. Hepsnas
cucmema__u_eé__omoenbl. IONOUYUOHHOE VCAONCHEHUES CMPOCHUS HePEHOU
cucmembl v dcusomuulx. Omoenvl 20106H020 MO324_NO360HOYHBIX HCUBOMHDbIX.
Peghnexc u pedhrexmopnas oyea. bezycnosuvle u yciosuvie peghiexcoi.

I'ymopanvuas pesynsayus u 3HOOKDUHHASA CUCIMEMA_HCUSOMHBIX U Yel0BEKd.
JKenesvl  OHOOKpUHHOU _cucmembl U ux _20pMoHwl. Jlelicmeue 20pMOHOS.
Bzaumocesnzb nepsnou u duooxkpunnou cucmem. 1 unomanamo-cuno@uzapuas
cucmema.

emoncmpauuu

Hopmpem. U. II. Ilasnos.

Tabnuyvt _u cxemul: «OQonoknemounvle 600opociuy, «Muo2okiemounvle
sooopocauy, «bakmepuuy, «lIpocmetiwuey, « Opeanvl YSEMKOBbIX PACMEHULLY,
«Cucmembl _0peano8 NO360HOYHBIX _HCUBOMHDLIXY, «Buympennee cmpoenue




Hacekomblxy, « Tkanu pacmenuily, «Kopuesvle cucmemuly, « Cmpoenue cmebusny,
«Cmpoenue nucmosou naacmunkuy, « Txanu socusomuvixy, « Ckenem yenosexay,
«lluwesapumensvuasn cucmemay, «Kposenocuas cucmemay, «Avixamenvras
cucmemay, «Hepsnas  cucmemay, «Kooicay, «Mbvuueunas cucmemay,
«Boloenumenvuasn cucmemay, « dudokpunnas cucmemay, « Cmpoeniue moluybly,
«Uumynumemy,  «Kuweunononocmuviey, «Cxema numanus _ pacmeHuiny,
«Kposenocuvie cucmemvl _nozeonounvix ocusomuvixy, «Cmpoernue 2uopbuly,
«Cmpoenue naanapuuy, « Bhympennee cmpoenue 00acoesozo uepssy, «Hepenas
cucmema___puiby, «Hepenas cucmema aseyuwkuy, «Hepsnas cucmema
npecuvikaowuxcay, «Hepsnas cucmema  nmuyy, «Hepenas cucmema
Mrekonumarowuxy, «Hepsnas cucmema yenosexay, «Pegrexcy.

Obopyoosanue.: ceemosoll MUKDOCKON, MUKPONpenapamovl 0OHOKICIMOYHbIX
OP2AHUBMO8; MUKDONPENAPambl _MKAHElU, DAKOSUHbL _MOAIOCKO8, KOANEKYUU
HACEKOMbIX, USTIOKONCUX, HCUBHLE IKZEMNIIAPLL KOMHAMHbLIX pACMEHUull,; 2epbapuu
pAacmenull pasHblx _0mOeN0s; GIANCHbIE NPenapamvl _HCUBOMHbBIX, CKelembl
NO360HOYHBIX, KOJAEKYUU OECno360HOYHbIX _JCUBOMHbBIX, CKelem Yelo6eKd;
obopyoosanue 05l 0eMOHCMPAyUY _NOYEEHH020 U B8030VUIHO20 NUMAHUS
pacmenull, pacuienietus Kpaxmaia_u_0Oenkos nod oeucmeuem @Hepmenmos;
0bopyoosanue 01 0eMOHCIMPAYUU ONBINOE NO UIMEPEHUIO HCUSHEHHOU EMKOCIU
JAE2KUX, MEXAHUSMA__OblXAMEAbHbIX _OBUNCEHUL, MO0 _20J08H020 _M0324
DAZTUYHBIX HCUBOMHDIX.

Jlabdopamopusle u npakmuueckue padomaul

1. Jlabopamoprnas paboma «Hzyuenue mxanei pacmenuiny.

2. labopamopHras paboma «H3yuenue mkanel H#CUSONHbIXY.

3. JlabopamopHraspaboma «H3yueHueopeanosy8emKko8020pACmenusy.

Pa3mMHo:keHNe U pa3BUTHE OPTAaHU3MOB

@®opMBl pa3sMHOKEHUS OpPraHU3MOB: Oecmosnoe (BKIIOYasi BETETaTHBHOE)
U TojoBoe. Buubl 0Oecrmojoro pa3MHOXKEHUS: ITOYKOBAHHE, CIOPYJIISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TomoBoe pazmuoxenue. [lonoBeie kineTku, wiu ramersl. Meito3. Ctaauu meiosa.
[loBenenue xpomocoM B Meio3ze. Kpoccunrosep. buonornueckuid cMbICi Meio3a
U TTOJIOBOTO Mporiecca. Meio3 v ero MecTo B )KM3HECHHOM ITUKJIE OPTaHU3MOB.

IIpeosapoodviwmesoe  pazsumue. L amemocenes y socusomubvix. Ilonosvie




arcenesvl. OOpa3zoBaHUE U PA3BUTHE MOJIOBBIX KIETOK. CriepMaToreHe3 U OOreHes.
CrpoeHue noJoBbIX KIETOK.

OmronoTBOpeHne W HAMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILUIOOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WNunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHEe3 ). DMOPHOIOTHs — HayKa
O pa3BUTUU OPraHU3MOB. Mopgocenes — o00HaA U3 2NaBHLIX Nnpobdiem
omopuonoeuu. Konyenyua mopgpocenos u modenu mopgoceneza. Craguu
sMOpUoOreHe3a >KMBOTHBIX (Ha mpumepe Jsarymku). JlpoGnenue. Tumsl
npoOneHust. [Jemepmunuposannoe u HedepmunuposanHoe opooaenue. bnacryna,
Tunbel Omactyn. OcoOeHHOCTH ApOOJEeHUS MIIEKONMUTAIOMIUX. 3apOAbIIIeBbIE
JUCTKU (TacTpyisiius). 3akjajKa OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JINCTKOB.
B3aumHoe BiusHUE uYacTeil pa3BHBAIOMIETOCs 3apoibliia (dMOpUOHANbHAS
UHAYKIUS). 3aKkiaoka NiaHa  CcmpOeHusl  HCUBOMHO20 KAK _ pe3Vibmam
uepapxuyeckux gsaumooeticmeuil 2enos. BnusiHue Ha YMOPUOHATILHOE Pa3BUTHE
Pa3IUYHbIX (PAKTOPOB OKPY KAIOLIEH cCpeabl.

Poct wu pasButue xkuBOTHBIX. [locTamOpuoHanbHblii mnepuoa. Ilpsimoe
u Hempsimoe  pasButue. Pa3ButHe ¢ MeTamMopo3oM Y GECHO3BOHOYHBIX
U TI03BOHOYHBIX XMBOTHBIX. brosorndeckoe 3Ha4eHHE MPSIMOIO U HENPSIMOTO
pa3BUTHSA, UX PaCIpOCTpaHEHUE B IPUPOAE. 1unvt pocma scusommuulx. Pakmopol
peayiayuyu _pocma Hcugomuvlx u uyenogexka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHA Y )KMUBOTHBIX U uenoBeka. llepuonbl oHTOreHe3a yenoBeka. CtapeHue
U CMEPTh KaK OMOJIOTHYECKHE MTPOIECCHI.

Pasmuoxxenue u pazButue pacrenuil. [ameroput wu crnopodur. Meiio3
B JKM3HEHHOM IMKiIe pacTeHuid. OOpazoBaHHMe cCIOp B Tpolecce Meiosa.
l'amerorenes y pacrenui. OIUIOJOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BoifHOE OIJIOJJOTBOpEHHE Y LIBETKOBBIX pacTeHUid. Obpaszosanue
U paseumue cemetu.

Mexanuzmbvl pe2yiayuu onmozene3a y pacmeHull U H#CUSOMHbIX.

JdeMoHcTpanuu

Ioptpetst: C. I'. Hapamwun, X. [lInemas.

TaGmuipl u cxemel: «BeretaTuBHOE pa3MHOKEHUE», « THUITBI OECTION0TO
pa3MHOKeHUs», «PazMHOKEeHNE XTTaMUOMOHAIbIY, «Pa3MHOXEHUE HBIIICHBDY,
«Pa3mHO)eHue rusipb», «Meio3», «XpoMocoMmbl», «I'amerorenesy», «CtpoeHue




AWLIEKJIETKU U criepMaTo3ona», «OCHOBHBIE CTaAMM OHTOTreHe3a», «lIpsamoe n
HEenpsiMoe pa3BuTue», «Pa3BuTMe MalCKOro xyka», «Pa3BuTue capaHumy,
«Pa3ButHe yArymkun», «JIBOMHOE OILUIOAOTBOPEHHUE Y LBETKOBBIX DPACTCHUI,
«Ctpoenue CeMsIH OJIHOJOJIBHBIX U JBYAOJBHBIX pacTeHui»,
«OKM3HEHHBIN LIUKII MOPCKOM KanmyCTbD», « KM3HEHHBIN LIMKI MXa», « KU3HEHHBII
LUK NATOPOTHUKAY, «KM3HEHHBIN LUK COCHBD.

OO0opy/IoBaHWE: CBETOBOM MHUKPOCKOI, MMKpPOIIpEnapaThl
U CIIEpMaTO30MA0B; MoJienb «L[MKII pa3BUTHS JIATYILIKW.

JlabopaTopHble M MPAKTH4YECKHE PAadOThI

1. laGopatopHaspaboTa «/3ydyeHne CTpoeHUs MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIIPEIapaTax.

2. llpaxTuueckas paboTa
3apoAbIlEel TO3BOHOYHBIX KUBOTHBIX).

3. Jlabopatopuas paboTra «CTpocHHE OPTraHOB Pa3MHOXKCHHS BBICIITHX
PaCTEHHI».

SAUEKIETOK

«BpIsBIEHNE TPU3HAKOB  CXOJCTBA

Tema 6. HacaencTBeHHOCTh M U3BMEHYHBOCTH OpraHu3mMoB

[Ipenmer u 3amaum reHetuku. Vcropust pa3BUTUS T€HETHKHU.
Ponp nuTonoruu M SMOpPHOJOTMM B CTAHOBJIEHUM TE€HETHKH.
Bxnan poccuiickux u 3apyOeKHBIX YUCHBIX B Pa3BUTHE T€HETUKH.
Metoabl TeHeTHKH (THOPHIOJOTHYECKUM, ITMTOr€HEeTUYECKHH,
MOJIEKYJISIPHO-T€HETHUECKHU ). OcHoBHbIE TEeHETHYECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, HCIIOJIb3yeMas B CXeMmax
CKpELIMBaHUM.

3aKOHOMEPHOCTH HACJIEI0BAaHUS TPU3HAKOB, YCTAaHOBJIEHHBIE .
Mengenem. MoHOTHOPUIHOE CKpEIIMBAaHHWE. 3aKOH €IMHO-
o0pazus ruOpuI0B IIEPBOTO ITOKOJICHUS. ITpaBuiio
JOMUHUPOBaHUS. 3aKOH paclleIUIeHus Mpu3HaKkoB. [ umoresa
4iCTOTHI rameT. [ToHOe 1 HEnoIHOE JOMUHUPOBAHHUE.

Jurubpunxoe CKpEILHMBAHHUE. 3aKkoH HE3aBUCUMOI0
HAacJIeOBaHWsl ~ IPU3HAKOB.  llUTOreHeTHuecKne  OCHOBBI
JUTHOPUIHOTO CKpPEIIMBaHUSA. AHAIU3UPYIOIIEe CKpElUBaHMUE.
Hcnonbs3oBanue AHAIN3UPYIOLIETO CKpEINBAHUS TSt
OTpe/IeTICHUS] TEHOTUIIa OCOOH.

I'eHeTMKa — HayKa 0 HACJIEICTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBJICHHS U pa3BUTHS T'eHETHKH Kak Hayku. Pabotel I'. Menpens,
I'. e ®puza, T. Moprana. Posib 0TeueCTBEHHBIX YUCHBIX B Pa3BUTUU T€HETUKHU.
Pa6oter H. K. Konsrosa, H. 1. BaBunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MTOHATHS U CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI,
aJIeTIbHbIE TeHBI, AIbTEPHATUBHBIC TTPU3HAKH, IOMUHAHTHBIN U PEIIECCUBHBIN
MpHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAas TUHUS, THOPUIBI, TEHOTHII,
(dhenotur. OCHOBHBIE METO/IbI TEHETUKH: THOPHUIOTIOTHIESCKUH,

LUTOJOTUYECKUN, MOJIEKYJIAPHO-T€HETUUECKHI.

JleMoHCTpaLun

Ioprpetel: I'. Mengens, I'. le ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. benozepckuii, I JI. Kapneuenko, 0. A. ®dunumyeHko,
H. B. Tumodees-PecoBckuii.

Tabauiel ¥ cxeMbl: «KMeTo/Ibl TeHETUKIY, «CXEeMBbI CKPEIINBAHUSY.

JlabopaTopHble n NpaKTHYecKHe PadoThI

JlabopaTtTopHaspaborTa «/Ipo3odhuna kak 00bEKT TeHETHUESCKUX
HUCCIIETOBAHUIN.




Cuennennoe HacienoBanue npusHakos. Pabora T. Moprana o
CUEIUIEHHOMY HAacCJeJOBaHUI0 TreHOoB. Hapylienue cuerieHus
TE€HOB B PE3yJIbTaTE KPOCCUHTOBEPA.

XpOoMOCOMHasi TeOpysl HACIEICTBEHHOCTH. | eHeTHUeCKre KapThl.

I'eneruka nosa. XpoMoCcOMHOE OIpeesieHnEe MoJia. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHble W TreTeporaMeTHbIE
opranu3mbl. HacienoBanue npu3HaKoB, CIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACJIEACTBEHHas U
HacieAcTBeHHas.  Pomb  cpeapl B HEHACHEICTBEHHOU
M3MEHYUBOCTH. XapakTepucruka MOAU(DUKAIIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIN psij W BapuallMOHHAs KpPUBasd.
Hopma peaknuu npusnaka. KosinuecTBEHHbIE M KaueCTBEHHbBIE
MPU3HAKK W WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON
M3MEHYUBOCTH.

HacnenctBennas, wiMm  TEHOTUNHMYECKAs, HW3MEHYHBOCTD.
KombOuHnatuBHass M3MEHYUBOCTh. Mei03 U MOI0BO Mpoliecc —
OCHOBa KOMOWHATUBHON N3MEHYHUBOCTH. MyTannoHHas
U3MEHYUBOCTb. Knaccudukanus MyTalu: TEHHBIE,
XpOMOCOMHBIC, TeHOMHBIE. YacToTa W TPUYUHBI MYTallU.
MyrtareHnsie (akTopbl. 3aKOH TOMOJIOTHUECKHX PSJIOB B
HaclyencrBeHHor n3MeHunBocty H. Y. BaBuiosa.

Bresinepnas HacneACTBEHHOCTh M U3MEHYUBOCTD.

I'enetuka venoseka. Kapuorun venoBeka. OCHOBHBIE METOJbI
TE€HETUKU YeJoBeKa: TreHEAJIOTMYEeCKUH, OJIM3HEIIOBHIH,
UTOT€HETHYECKHU, OMOXUMHUYECKHH, MOJIEKYJISIPHO-
T€HETUYECKUH. CoBpeMeHHOE onpeeseHue TeHOTHUIA!
MMOJTHOTEHOMHOE CEKBEHHPOBAaHHWE, TE€HOTHIUPOBAHHE, B TOM
grcine ¢ nomotbto [111P-ananuza. Hacnencrtenusie 3a001eBanus
yeJioBeKa: TCeHHbIE OO0JIe3HH, OOJIe3HU ¢ HAcIeJACTBEHHOM
MPEAPACIION0KEHHOCTHIO, XPOMOCOMHBIE 00Je3HU.
CoMarnueckne W TeHepaTuBHBbIE MyTalid. CTBOJIOBBIE KJIETKH.
[Mpuanumer  3m0poBoro  oOpa3a  KU3HHU,  JTUATHOCTHKH,
npoUIAKTUKA U JIEYCHUS TEeHEeTHUYeCKuX Ooje3Heil. Menuko-

3akoHoMepHocTH HacaeacTBeHHocTH (10 1)

Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH Menaens 3aK0H
ennHOoo0Opa3us THOPHUIIOB TMEPBOTO IMOKOJCHUS. [IpaBuiio JOMHHHpPOBAHHUS.
Bropoii 3akoH MeHzenss — 3aKk0oH pacuieIuieHus Ipu3HakoB. L{uTonornyeckue
OCHOBBI MOHOTMOPUAHOIO CKpEIIMBaHUs. [ UIIOTE3a YNCTOTHI TaMeT.

AHanusupyolee ckpemuBanue. [IpoMexxyTouHbll XapakTep HaclaeI0BaHUs.
Pacuienyienue npu3HakoB py HETIOJIHOM TOMUHUPOBAHUH.

JurndpuaHoe ckpeuBanue. TpeTuil 3akoH MeHnzienst — 3aK0H He3aBUCUMOI'0
HacjleIoBaHUsl  Npu3HaKkoB.  LluTosmornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILUBAHUS.

CuerutenHoe HacnenoBaHue mpu3HakoB. Paborsr T. Moprana. CuerieHHOe
HaCJIEJOBaHUE T'€HOB, HApYLICHUE CLEIUICHUSA MEXKIY TI'€HaMh. XPOMOCOMHAs
TEOPHsI HACJIEICTBEHHOCTH.

I'enernka nmosia. XpoMOCOMHBIM MEXaHU3M OINpEAENIeHus Imoia. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporameTHsli noj. I'enernueckas
CTpPYKTypa HOJIOBBIX XpoMocoM. HacienoBaHue IpU3HAKOB, CLEIUICHHBIX
C TIOJIOM.

I'enoTun xak nienoctHas cucrema. [Ineiorponus — MHOKECTBEHHOE IEHCTBHE
reHa. MHOECTBEHHBIM ajulenn3M. B3auMmonelcTBUE HEaUIEIbHBIX TI'€HOB.
Kommnemenraprocts. Onucras. [lonmumepus.

L enemuyeckuul KOHMpPOAbL _pazgumus pAacmeHuil, JICUBOMHbLIX U Yel08eKd,
a_makoice Pu3UoI02ULeCKUX NPOYeccos, N08e0eHUs U KOSHUMUBHBIX (VHKUU.
l'enemuueckue mexanusmvl cumbuozenesa, Mexanuzmvl 83auMoOeticmeus
«XO3AUH_— NApasum» u_«Xo38uH_— Mukpoouomy. I enemuueckue acnexmobl
KOHMPOJIAL U USMEHeHUs HACNe0CMEeHHOU UHGopmMayuyu 6 NOKOJNCHUSAX KAemoK
U OP2aHU3MOS.

JleMoHCcTpaLun

Lloprpersl: I'. Mennens, T. Mopras.

Tabnuuet u cxembl: «IlepBblit 1 BTOpoii 3akoHbl MeHaens», « Tpetunit 3akoH
Mengens», « AHAIM3UPYIOIIEE CKpelrBaHue», «HemomHoe noMUHUpPOBaHKEY,
«CleIUIeHHOe HAace0BaHUE IPHU3HAKOB Y Apo3o¢umibl», «['eHeTnka mnomay,
«Kapuotun uenoBeka», «Kapuotun apozoduiasl», «KapuoTunm nOTUIBD,




MEIUIIMHCKON
reHEeTHYECKUX

FEHETUYECKOE KOHCYJbTUPOBAaHUE. 3HAUYCHHE
TEHETUKHM B TMPEAOTBpAIlEHUU U  JICUCHUU
3a00JIeBaHUI YeI0BeKa.

JdemoncTpanum:

Tlopmpemeor. I'. Menpnens, T. Mopran, I'. ne ®pus, C. C.
Yersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuysr u cxemsi: «MOHOTUOPUIHOE CKpEIIMBAHHUE U €O
LIATOTCHETHYECKasi OCHOBa», «3aKOH pAacCHICIUICHUST W €ro
[UTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTHI FaMeTy,
«lurnbpunnoe ckpemmBanue», «lluTomorudyeckue OCHOBBI
TUTHOPUIHOTO CKpenuBaHus», «Meio3», «B3aumonaeiicTBue
AJUIETIbHBIX TEHOBY, «['€HeTHYeCKue KapThl paCTEHUMN, JKUBOTHBIX
u  4yenmoBekay, «l'eHetmka  mona»,  «3aKOHOMEPHOCTH
HacJeI0BaHMs, CIIECTUICHHOTO C MojaoM», «KapruoTurmsl 4yenoBeka u
KUBOTHBIX», «Bumpl wu3meHunBocTH», «MoauduKalmoHHAS
M3MEHYNBOCTHY, «HacnemoBanue pesyc-¢gakropa», «['eHernka
TPy KpOBW», «MyTallMOHHAS U3MEHYUBOCTbY.

Obopyoosanue.  mopaenu-anmaukanun  «MoHOruOpHUIHOE
ckpemuBanue», «HenomHoe nomuHupoBanme», «JlurubGpumHoe
ckpenmuBanue», «llepekpecT XpoMocom»; MHUKPOCKON |
MuKkporpenapat «/{po3zoduna» (Hopma, myTaruu GOpMbI KPbLIHEB
U OKpAacKH Tena); repoapuil «I'opox moceBHOW».

JlabopaTopHble H NPAKTHYECKHE PAOOTHI:

Jlabopamopnass paboma Ne 5. «/3ydeHue pe3ynbTaToOB
MOHOTHOPUAHOTO U JUTHOPUIHOTO CKPEUTUBAHUS Y JIPO30(HUIBI
Ha TOTOBBIX MHUKpOIIpEnaparaxy.

Jlabopamopnas paboma Ne 6. «3ydenne MoauduKanmoOHHOMN
W3MEHYMBOCTH,  TOCTPOEHWE  BAPHUAIIMOHHOTO  psilga |
BAPUALIMOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. « AHanu3 MyTaruil y 1p0o30Q sl
Ha TOTOBBIX MUKpOIIpEnaparaxy.

Ilpakmuuecxas paboma Ne 2.
POIOCTIOBHBIX YEJIOBEKAY.

«CocTtaBiieHue W a”HalIn3

«MHOXECTBEHHBIN alllIenu3M», « B3anMoieiicTBHE T€HOBY.

OO0opyI0BaHUE: MOJICTH IJIsl IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPUIOB
MEPBOTO MOKOJCHHUS M PACHICTICHUS MPHU3HAKOB; MOJECTH JJIs JIEMOHCTPAINH
3aKOHA HE3aBHUCHUMOTO HACJEOBaHUsS MPU3HAKOB; MOJENIb JJIA JIEMOHCTpAaIluu
CIICTIICHHOT'O HACJIeIOBaHUSI TIPU3HAKOB; CBETOBOM MUKPOCKOII, MUKPOIIPEIIapar:
«JIpo3odumnay.

Jlabdopamopuble u npaKkmuyeckue padonivt

1l lIpakmuueckas paboma
MOHO2UOPUOH020 CKPEUWUBAHUA Y OPO30DUIbLY.

2. llpakmuueckaapaboma «Mzyuenue pesyibmamos oucudpuoHo20
CKpeuwueanus y 0po3oduuviy.

3aKOHOMEPHOCTH U3MEHYHMBOCTH

B3aumMopeiictBue reHotuna W cpeabl mpu  (GopMupoBaHUM (EHOTHIIA.
N3menunBOCTh Mpu3HAKOB. KauecTBEHHBIC U KOJMYECTBEHHBIC MPU3HAKH. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBCHHAS.

MoudukanuoHHas HK3MEHIUBOCTE. PoJTb cpeibl B pOpMUPOBAHUN
Moau(HUKAITMOHHON U3MeHUNBOCTH. HopMa peakiiu npusHaka. Bapuayuonmubiii
ps0 u sapuayuonnas kpusas (B. Hoeanncen). CBoiicTBa MOIU(PUKALIMOHHON
W3MEHUYHMBOCTH.

I'eHoTUIIMYECKast U3MEHUNBOCTh. CBOMCTBA T€HOTHUITMYECKON N3MESHUMBOCTH.
Bu bl reHOTUIIYECKON N3MEHUNBOCTH: KOMOMHATUBHASI, MyTallMOHHAS.

KomOunatuBHasi m3MeHUMBOCTh. Mei03 M TMOJOBOM mMpoIecc — OCHOBA
KOMOMHATHBHONH HM3MEHYMBOCTH. PoOJab  KOMOMHATHBHONH  HM3MEHYHMBOCTHU
B CO3/ITaHWU TEHETUIECKOTO pazHooOpa3us B Mpe/enax 0JHOTO BUA.

MyTanuoHHas W3MEHYMBOCTh. BHIBI MyTalWii: TeHHBIE, XPOMOCOMHBIE,
T€HOMHBIE. CHOHTaHHBIE W MHIYIIUPOBAaHHBIC MY TaIlHH. SAnepubie
U ITUTOIUIa3MaTHueckue wmyTtanud. CoMaTWYecKue | TOJIOBBIE MYTallUU.
[TpuurHBI BO3HUKHOBEHHUS MyTanuid. MyTareHsl U WX BIMSHHUE HA OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAI[HOHHOTO TpoIlecca. 3aKOH TOMOJOTHYECKHX PSI0B
B HaciencTBeHHOM n3menunBocty (H. 1. BaBunoB). BuesaepHas n3MeHUYUBOCTb
U HACIIeICTBEHHOCTb.

Dnucenemura U S3NUSEHOMUKA, _ POJIb ___ 3NU2eHemu4yecKux  axkmopos
6 HACeO08AHUU U USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

«Uszyyenue pe3yibmanios




JdemMoHCcTpaunu

Iloprpertsr: I'. Jle @pus, B. Moranucen, H. . BaBuios.

Tabmuner  wcxembl: «Buasl  m3MeHuMBOCTHY,  «MoaudukamoHHas
U3MEHYUBOCTBY, «KomOunaTuBHas U3MEHYHUBOCTbY, «Meiio3»,
«OmnonoTBoperne», «l'eHermdyeckue 3aboneBaHUs  yelloBeKa», «Bumipl
MYyTaLui.

O0opyioBaHue: KUBbIE U repOapHble IK3EMIUIAPhl KOMHATHBIX PACTEHUIA;
pucyHk# (oTorpadun) >KUBOTHBIX C Pa3IMUYHBIMHA BUIaMU H3MEHYUBOCTH.

JlaGopaTopHble U NIPAKTHYeCKUE PadOThI

l.J]abopatopHasapaborta «ccrnegoBanue 3aKOHOMEPHOCTEH
MOIU(DHUKAITMOHHON W3MEHUYMBOCTH.  [loCTpoeHWE  BapHallMOHHOTO  psijia
W BapUAIMOHHON KPUBOW.

2. llpakTtuueckaspaborta«Myramuu y apo30duisl (Ha TOTOBBIX
MHUKpOTpernaparax)y.

I'eneTnka yesi0BeKka

Kapuorun yenoseka. MexayHapoaHast mporpaMMa UCCII€IOBaHUS TEHOMA
yesroBeKa. MeToibl M3y4YeHUsl TEHETUKHU YEI0BEKa: TeHEATOTNUECKUN,
OJIM3HEIOBBIN, IMTOTCHETUIECKUH, TTOMYIISAIIMOHHO-CTATUCTHYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUui. COBpEMEHHOE ONpEeIeHNE T€HOTUIA!
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YUCJIE C TOMOIIBIO
[111P-ananu3a. HacmencrBenHble 3a001¢BaHUs YeaoBeKa. | eHHbIC
1 XpOMOCOMHBIE 00JIe3HU YeNloBeKa. hoie3Hu ¢ HaciedcmeenHoll
npeopacnoioHCeHHOCMbi0. 3HAYeHUE METUIIMHCKON TeHEeTUKU
B [IPEIOTBPALLECHUH U JICUEHUU TeHETHYEeCKUX 3a00JieBaHUi yenoBeka. Meduko-
ecenemuyeckoe Koucyaivmuposanue. Cmeonosvie kriemxu. Ilonsmue
«2eHemuU4ecK020 2py3ay. Imuyeckue acnekmol UCCied08anull 8 00iacmu
pPe0aKmuposansi 2eHOMA U CMBE0I08bIX KIEMOK.

Lenemuueckue haxmopvi no8bIUEHHOU 4YBCMBUMENbHOCIU YeN08eKd
K (husuyueckomy u XuMu4eckomy 3a2psa3HeHu0 OKPYHCAoulell cpeobi.
Lenemuueckas npedpacnoiodceHHoCmsb 4ea08eKd K Namoio2usiM.

JeMoHcTpanuu

Tabmumer u cxembl: «Kapuotun denoBekay, «MeTOapl U3yUeHUS] TEHETUKH




4enoBekay, «I eHeTndyeckue 3a00JIeBaHMS YETOBEKAY.
JlaGopaTopHble M IPaKTHYECKHE PAGOTHI
[Ipaktuueckas paboTa «CocraBieHue U aHAITN3 POJTOCIOBHOI.

Tema 7. Cenexniusi opranu3MoB. OCHOBbI OMOTEXHOJIOTUM

Cenekiusi Kak Hayka M TPOLECC. 3apOXKICHUE CENEKIUU U
nomectukanus. Yuenue H. WM. BaBwioBa o0 ImeHTpax
IPOUCXOXKACHUS M MHOrooOpasusi KyJbTypHBIX pPacTeHHH.
LleHTpbl IPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX. CopT, mopoaa,
LITAMM.

CoBpeMeHHbIe METOABI CEJICKIINU. MaccoBbslit 31
WH/IMBUYalbHbI OTOOpBI B CENEKUMU PACTEHUH U KMBOTHBIX.
OneHka »sKc-Tepbepa. bBIM3KOPOACTBEHHOE CKpEIMBAHUE —
uHOpuauHr. Yucras nuHusa. CKpeluBaHME YHCTBIX JIMHUM.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue
— ayrOopuauur. OtaaneHHas ruOpuaAM3alus M €€ YCIHexHu.
HcKyccTBeHHBIM  MyTareHe3 W IOJY4Y€HUE  ITOJUIUIOH]IOB.
JlocTrkeHus CEJIEKIINH pacTeHui, KUBOTHBIX "
MHUKpPOOPTaHU3MOB.

buorexHosoruss Kak  OTpacib  IpOM3BOACTBA. ['eHHas
WH)XeHepus. Otambel  co3naHus  pekomOuHanTHOM JIHK wn
TpaHCTe€HHBIX opraHu3moB. Knerounas umkenepus. Kierounsle
KyJIbTypbl.  MHUKpPOKIIOHAJIbBHOE  pPa3MHOXEHHE  PACTEHHIA.
KnonupoBaHue BBICOKOTIPOYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpPraHu3MoOB. DKOJIOTHYECKUE U dTHUecKue npobiembl. [MO —
TFeHETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JdemoncTpanum:

Ilopmpemevr: H. W. Basunos, MW. B. Mwuuypun, I. ]l
Kapneuenko, M. @. I1BaHOB.

Tabnuyvr u cxemvl: xapta «LleHTpbl mNpoUCXOXIEHUS U

MHOT000pa3usi KyJIbTYPHBIX pacTeHuit», «Ilopoasl goManrHuX
KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OTaancHHas
rubpuamzanys», «Padbotel akanemuka M. @. MBaHoBay,

CeJsiekniusi OpraHu3MoB

JlomecTukauus v cenekius. 3apokICHNUE CENEKIUNA U IOMECTUKALIMH. Y YeHue
H. U. BaBwioBa o lleHTpax NPOUCXOXICHHS W MHOTOOOpas3us KyJbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JaHUU COPTOB PACTEHUM M MOPOJ >KMBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKHMX PsIOB B HACJIEICTBEHHOU
m3menunBocTy H. V. BaBuioBa, ero 3HaueHHE IS CEICKITMOHHOM PaOOTHI.

Metoapl cenekunoHHOM paboThl. VcKyccTBEHHBIM OTOOp: MaccCOBbII
U UHIUBUAYaJNbHBIA. Omansl Kombunayuonnou cenexkyuu. VIcmpiTaHue
MPOU3BOIUTENCH MO MOTOMCTBY. OTOOp IO TEHOTHUITY C TOMOIIBIO OIEHKH
(heHoTHIIa MOTOMCTBA M OTOOP 0 TeHOTHITy ¢ oMok ananu3a JJHK.

HcKkyccTBeHHBI ~ MyTareHe3  KaKk  METOJ  CEJIEKIIMOHHOW  paboThl.
PagnanvoHHbIi ¥ XMMUYECKMH  MyTareHe3  Kak  HCTOYHHUK — MyTaluy
Yy KyJIbTYypHBIX (hOpM opraHu3MoB. Vcrnons30BaHNEe TEHOMHOTO PEIaKTUPOBAHUS
u MeToq0B pekoMOMHaHTHRIX JIHK 1uis momydyenust ucxoqHOTro marepuana ass
CEJIEKIIUU.

[Tonyuyenue MOJIMIJIOUIOB. BnyTtpuBnnosas rHOpUAU3AIIHSL.
brnuskoponcTBeHHOE — CKpemMBaHuEe, WM WHOpuauHr.  HeponctBeHHoe
CKpeIllMBaHUe, WIH ayTOpuAMHT. ['eTepo3uc U ero mpuuuHbl. Mcmonb3oBaHue
rereposuca B cenekuu. Otnaneéunas rudpunuzamnus. [Ipeogonenue 6ecruioaus
MEXBUAOBBIX THOPUAOB. J[OCTHIKEHUS CENEKIIMH PACTEHUI U KUBOTHBIX.
«3enénas pesonoyusny.

CoxpaHeHHUe U U3yUeHHE TEHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUH U UX

TUKUX  pOOWYed  JJIS  CO3/aHUs  HOBBIX  COPTOB W THOPHUIOB
CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. H3yuenue, coxpanenue u _ynpaeneHue
2CHEMUYECKUMU _ PecypPCamll  CEelbCKOXO3AUCMBEHHbIX U NPOMbICAOBbIX

ACUBOMHDIX 8 YENAX YIVUULEHUS CYUWECMBYIOWUX U CO30AHUS HO8bIX NOPOO, TUHULL
U_KpOCCO8, 8 MOM_HUCNe C NPUMEHEHUEeM COBPEMEHHbIX Memoo08 HAVUHbIX
ucce008aHull, nepedosblx UOell U NEPCneKmuHbIX MexHONA02Ul.
JeMoHcTpanuu
Iloprperer: H. 1. Basunos, U. B. Mwuuypun, I'. 1. Kapneuenko, II. II.




«[Homumnonmusa», «OObeKTB OHMOTEXHOIOTHNY, «KieTouHsle
KyJbTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHWE U TEPEHOC
TE€HOB, XPOMOCOM.

Obopyoosanue. MyJSKH TUIOJ0B U KOPHETUIOAOB TUKUX (HOPM U
KYJbTYPHBIX COpPTOB pacTeHui; repOapuit
«CenbCKOX0351iCTBEHHBIC PACTEHUS.

JlabopaTopHble H NPAKTHYECKHE PAOOTHI:

Oxckypcuss «OCHOBHBIE METOJbI M JOCTHXKEHUSI CEJICKIIUU
pacTeHMii U )KUBOTHBIX (Ha CENIEKIIMOHHYIO CTAHIUIO, INIEMEHHYIO
dbepMy, COPTOUCTIBITATSIIBHBIN y9acTOK, B TEINTMYHOE XO3SHCTBO,
1abopaTopuIo arpOyHUBEPCUTETA U HAYYHOTO IICHTPA)».

Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /l. K. benses.

Tabmuier u cxeMel: «L{[eHTpbI IPOUCXO0XKAEHNUS U MHOTO0O0pa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSA0B B HACIEACTBEHHON U3MEHYMBOCTH,
«Metogsl cenekiuny, «OTnaneHnas THOpuau3anus», «K MyTareHes.

JlaGopaTopHble 1 IPAKTHYECKHE PA0OTHI

1. JaGbopatopuas pabora «l3ydyenue copToB KyJIbTYpHBIX PacTeHUM
Y TIOPOJ] IOMAIITHUX >KUBOTHBIX).

2. JlabopatopHas pabora «l3ydyeHue METO10B CENEKIIUU PACTEHUI.

3. [IpakTuueckas pabota «I[IpuBuBKa pacTeCHHII».

4. Dxkckypcus «OCHOBHbIE METOMBI U JOCTHKCHUS CEJIEKIINU PACTCHHI
U OKMBOTHBIX (Ha  CEJIEKIIMOHHYI  CTaHIUIO, IJIEMEHHYI0  depmy,
COPTOUCIIBITATEIIFHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOPaTOPHIO
arpoOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Buomexnonozusa u cunmemuyeckas 0uon02us f4 '-lz

O6’b€KWZbl, ucnojibzyemsle 6 6M0m€XHOJZOZuu, — KJIemouyHble U mKaHesvlie
Kyibmypbl, MUKPOOP2AHRU3MbL, ux Xapakmepucmuka. TDCI()MZ/{MOHH(,Z}Z
OUOMExXHON02UA: xﬂe6onelteHue, noay4i4erue  KucCjiomoa04YHblX nDOOVKWlOG,

sunooenue. Muxpodbuonocuueckuii _curnmes.  Q0vekmvl _MUKDOOUOLIOSUYECKUX
mexnonocul. Illpouzeodcmeo benka, AMUHOKUCIIOM U BUMAMUHO8.

Coz0anue mexnono2utl 1 UHCMPYMEHMOE _YEICHANPABIEHHO20  USMEHEHUS
U__KOHCIMPYUDOBAHUS 2EHOMOE _C _Yelbl0 NOAVYCHUS OP2AHUSMOE U UX
KOMNOHEHMO8, CO0epIHCauux He scmpeuarouiuecs 8 npupooe
buocunmemuyeckue nymiu.

Knemounas unorcenepusi. Memooul Kyibmypbl KiemoK U mKaHell pacmeruil u
arcusomuvix.  Kpuobanku. Comamuueckas 2ubpuouzayus. U _COMAMUYECKULL
ombpuocenes. Hcnonvsosanue canioudos 6 cenexuyuu pacmenuu. Ilonyuenue
MOHOKIOHANIbHBIX anmumenn. HUcnonvzosanue MOHOKIOHANIbHBIX
U_NOAUKTIOHAJIbHBIX aumumen 6 _meouyune. Hckyccmeennoe onio0omeoperue.
Pexoncmpykyus — satiyexkiemox U KIOHUposanue  dcusomuvlx.  Memoo
mpancniaumayuy soep kiemok. Texnono2uu 0300p0oeieHus, Kyaibmusuposanis
U MUKPOKIAOHAIbHO20 DABMHONCEHUS, CeIbCKOXO3AUCMBEHHBIX KYIbIMYD.

Xpomocomnas _u cennas _ umowcenepus.  McKkyccmeennbilli  cunmes  2eHa
u koncmpyuposanue _pexkomounaumuvix  JIHK.,  Coszdanue mpanceenHvix




op2anu3mMo8. JJocmudicenust U nepcnekmuebl XpOMOCOMHOU U 2eHHOU UHNCEHEDUIL.
OKonocuyeckue u smuyecKue npoodiembl 2eHHOU UHICEHEPUL.

Meouyunckue buomexnoro2uu. Ilocmeenomnas yugpposas
meouyura. TII[P-ouacnocmuxa. MemaboloMHbIL aHAIU3, 2eHOYSHMPUYECKULL
AHAU3 __NPOMEOMA___4eloBeKd  OJisl _ OYCHKU _COCMOSHUS €20 300DP08bsl.
Ucnonvzosanue cmeonosvix _knemok. Tapeemmnas _mepanus _paka. 3D-
Ououndcenepus _ 0nslpapabomku_QYHOAMEHMANbHBIX _OCHO8 MEOUYUHCKUX
MEXHON02UN, CO30AHUS _KOMIAEKCHbIX _MKAHEl COYemanuem _mexHoao2ull
mMpexmepHo20 __buonpunmunea U ___ckaggonounea  0ns peuwienus  3a0ay
NePCOHANUSUPOBAHHOU MEOUYUHDL.

Coz0anue 6eKmoOpHbIX B8AKYUH _C Yeablo _obecneyenus KOMOUHUDOBAHHOU
sawumot_om_so3byoumenen OPBU, ycmanosenenue MOAeKyisipHbix MEXAHUIMO8
dyuxyuonuposanus PHK-cooepaicawux eupycos, 6bl3vi8arouux 0cobo onacHble
3a001e8aHUsA YEN06EKA U HCUBOMHDBIX.

JleMoHCcTpaLun

Tabmumer u cxempl: «/croib30BaHWEe MUKPOOPTaHU3MOB B MPOMBIIUICHHOM
MpoU3BOJICTBEY, «KneTounas urxxenepus», « 'eHHas HHKXEHEPUsD.

JlabopaTopHble M MPAKTH4YeCKHE PadOThI

1. Ja6opaTtopHas pabora «M3ydeHne oObeKTOB OMOTEXHOJIOTHUI.

2. [IlpakTuyeckas paboTa «l[lomyueHrne MOIOYHOKUCIBIX TPOTYKTOBY.

3. DKkcKypcu s «bHOTEXHONOTHS — BaKHEUIIasi POU3BOAUTEIbHAS CHIIA
COBpEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TTPOU3BOJICTBO).

COJAEP)KAHUE YYEBHOI'O ITIPEJJMETA «bHOJIOI' 51>

11

KJIACC

ba3oBblii ypoBeHb

Yriay0aeHHbl ypOBeHb

11 kaace. 1 4 B Hexe10, Becero 34 4, U3 HUX 2 4 — pe3epBHOE
BpeMsi

11 kaace. 102 4, u3 HUX 8 4 — pe3epBHOE BpeMsi

Tema 1. DBoIOLMOHHAS OMOJIOTHUSA




9BOJIIOIIMOHHANA 0MOJIOTHA

[Ipennocbuiku  BO3HUKHOBEHHSI  ABOJIIOUMOHHOM  TEOpHH.
DBOJIIOIIMOHHAS TEOpHsi U €¢ MecTo B Ouosioruu. BimsiHME
HBOJIFOLIMOHHOW TEOPUH Ha Pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CBueTeabCcTBa SBOJIIOLIUH. ITaneoHTOIOrHYECKHE:
IOCJICIOBATEIIFHOCTE IIOSBJICHHS BHAOB B I1aJICOHTOJIOIMYCCKOM
JIETOTIHMCH, TIepexoiHbIe (hopMbl. broreorpaduueckue: cXoacTBO U
paznuune dhayH u GIop MATEPUKOB U OCTPOBOB.

DOMOPHOJIOTMYECKUE: CXOACTBA M Pa3Iudusl SMOPHOHOB Pa3HBIX

BHJIOB ITI03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE:
FOMOJIOTUYHBIC,  AHAJIOTMYHBIE, PYyAUMEHTapHbIE  OPIaHBbl,
aTaBU3MBI. MonexynspHO-OHOXUMUYECKHE: CXOZCTBO

MEXaHHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX METa0OIMYECKHX
IIyTEN Yy BCEX OPraHU3MOB.

OpomounonHass  teopuss Y.  JlapBuna.  IIpenmoceuiku
BO3HUKHOBEHUS JIapBUHU3MA. [[BHKYIIME CUIIbI SBOIIOLUN BUJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHHE MPU OTPAHHMUEHHOCTHU
pecypcoB,  HeompeneN¢HHas  WM3MEHYMBOCTh, OoOpnba  3a
CYLIECTBOBaHME, €CTECTBEHHBII 0TOOD).

Cunrernueckast teopus sBomounn (CTD) u e€ OCHOBHBIE
MOJIOKEHUSL.

Muxkposomtonus. [lomynsanusa kak eIMHUIA BUAA U IBOJIIOLUN.

JIBmokytue cuibl ((pakTOphl) SBOIIOIMH BHIOB B IPUPO/IE.
MyTanuoHHBIH Tpoliecc W KOMOMHATHBHAs W3MEHYHUBOCTD.
[TomynsiiioHHBIE BOJHBI M Ipeiid reHoB. V301U 1 MUTpALIUSL.

EctecTBeHHbIll 0TOOp — Hampapisomui (HakTop 3BOIIOLHUH.
@DOopMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT, OPraHU3MOB KakK pe3yibTaT 3BOJIIOLUH.
[Tpumeps! npucnocoOaeHuit y opranuzMoB. ApoMoph0o3bl HUIHNO-
aJlanTanuu.

Bun u BugooGpaszosanue. Kpurepun Buga. OcHoBHbIE (HOPMBI
BHJ1000pa30BaHMS: TeOrpaPUIECKOE, IKOJIOTUIECKOE.

Makpospomtoniust.  Popmbel  3BomOLMHU:  QUIETHYECKas,
TUBEpreHTHas, KOHBEpreHTHas, napajuienbHas. HeobpaTtumocTthb
IBOJIIOLINH.

[IpoucxoxaeHne OT  HECHEIHATU3UPOBAHHBIX  IPEJIKOB.
[Iporpeccupyromias cnennanuzanus. AJanTUBHAS padaliysl.

JdemoHcTpaumnu:

3apo:xkeHue ¥ pa3BUTHE BOJIOLMOHHBIX MPEACTABJIEHUI B 0M0JI0TUHN

Oposrononnas _Teopus Y. Jlapsuna.  IIpeanochlIKM _ BO3HUKHOBEHMS
JapBuHU3Ma. JKU3HE M HayuHas nesTeabHocTh Y. JlapBuHa.

JIBrokyiue cuabl dBoronnu BuaoB no Y. JlapBuHy (BLICOKAas MHTEHCUBHOCTD
pa3sMHOXKEHHMSI  OpPraHM3MOB, HAcIEACTBEHHAs HM3MEHYMBOCTH, 0Oopnba 3a
CYILIECTBOBAHMNE, ECTECTBEHHBIA M MCKYCCTBEHHEII 0TOOD).

OdopMiieHHe CHHTETHYECKON TeopuH sBoroinu (CTO). HeliTpanbHas Teopus
sBoJOIMU. CoBpeMeHHAas BOJIOIMOHHAS OMOJI0rKs. 3HAYECHHE SBOJIIOIUOHHON
TEOPUU B (hOPMHPOBAHUU ecrec-
TBEHHO-HAYYHOH KapTHHBI MUpA.

Jemoncrpaunu

IloprpeTnr: Apucrorenb, K. JImanen, XK. b. Jlamapk, D. JK. Cenr-HUnep, XK.
KroBre, Y. JlapBuUH, C. C. YeTBEepHKOB,
N. Y. MImaneraysen, Jbx. Xongeid, [. K. bemses.

Tabauiel 1 cxeMbl: «Cucrema xusoir npupoasl (mo K. JIungero)y, «JlecTHuia
JKUBBIX cyiecTs (o Jamapky)», «MexanusMm GopMUPOBaHUS IPUCIIOCOOIECHUN
y pacTeHMd W KMBOTHBIX (mo Jlamapky)», «Kapra-cxema  MapuipyTa
nyremectsust Y. Jlapsuuay, «Haxonxku Y. Jlapsuuay, «@Popmbl O0peOBI 3a
cyuiectBoBanney, «llopoabl roayoei», «MHOroo0pasue KyJIbTYPHBIX (opm
Kanyctbly, «llopoabl AOMalIHUX >KUBOTHBEIX», «CxeMa o00pa3oBaHHMs HOBBIX
BuaoB (mo Y. JapBuny)», «CxemMa COOTHONIEHHS ABM)KYIIUX CHJI DBOIIOIUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYCCKON TSOPUH DBOJIFOLIMID).

MuKpo3BoaIous U e¢ Pe3VJbTaThl

IMonynsauus Kak dJIeMEHTapHas eIuHHIA 3BOTONUHA. COBpEeMEHHBIE METOBI
OLIEHKHA TE€HETHYECKOT0 Pa3sHoo0pa3us M CTPYKTYPHlI monyisiui. M3mMeneHue
reHodoHIa HOOYIILMU KaK DJIEMEHTApHOE DBOJIOIHMOHHOE SBIEHHE. 3aKOH
renernyeckoro pasaosecus Jx. Xapau, B. BaiinGepra.

OnemMeHTapHble  (HAKTOphl (ABMKYIIME CHIBLI) DBOJIONHU. MYyTallMOHHBIA
npoiecc. KomOuHathBHasg HM3MEHUYMBOCTL. JIpeiid reHos cIIyJalHbIe
HEHANpPABICHHLIE M3MEHEHMSI YacTOT aJUleNiell B HOOYIALUAX.  Jggexm
ocuHosamens. Ipgexm oOymouinounoco copaviuxa. CHudCEHUue 2eHemuieckKo2o
paznoobpazus. npuyunsl u_cieocmeus. Ilposerenue s3¢pghexkma opeticha 2enos 6
bonviux U manvix __nonyasyusax.  Murpanuu.  V3omsaumsa  IONYJISITHNA:
reorpaduueckas (IpoCcTpaHCTBEHHA), Onoornueckast (peIpOAYKTHBHA).

EctecTtBeHHBIN 0TOOD HaIpaBJIIONMKA  (pakTop 3BOJIOLMH.  DOpMEBI
€CTECTBEHHOr0  0TOOpa:  MBIKVIIMM, CTAOMIM3HUPYIOIINNA, Pa3pbIBAIOIINH
(mu3pynTuBHEIi). TTonoBoii oT00p. BO3HUKHOBEHHE M DBOJIOLMSA COIUAIBHOIO
IOBEJICHUSA JKMBOTHBIX.




Ilopmpemwor: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O.
KoBanesckuii, K. M. Bbap, 3. l'ekkenb, ®@. Mromnep, A. H.

CeBep110B.
Tabnuyel u cxemvl: «Pa3BUTHE OPraHMYECKOTO MUpA Ha 3eMIIe»,
«3apoblIM  MO3BOHOYHBIX  JKUBOTHBIX», «APXEONTEPUKCY,

«Dopmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBINH 0TOODY,
«Muoroobpa3ue copToB pacTeHHit», «MHoroodpasue Mopox
KUBOTHBIX», «llomymsium», «MyTalmoHHass HW3MEHYUBOCTHY;
«Apomopdo3ery, «auoamanranuny, «OOmas IereHeparusy,
«/IBmwxkymue cunbl sBomoonuny, «KapTta-cxema wmapuipyTa
nyremwectBuss Y. J[lapBuna», «boppba 3a cCyliecTBOBaHHEY,
«IIpucnocobieHHOCTh OpPTaHU3MOBY, «"eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHUIECKOE BHI000PA30BAHUE).

Obopydosanue: KOJUIEKINS HACEKOMBIX C Pa3IUYHBIMU TUIIAMU
OKpack; Ha0Op IUI0JOB U ceMsH; Kosuekuus «lIpumepst
3alIUTHBIX MPHUCIOCOOJICHHUH Y KUBOTHBIX»; MOJeib «OCHOBHBIC
HaNpaBJICHUS  JBONIONMKY»; O00BEMHas wmoaens «CtpoeHue
TOJIOBHOT'O MO3Ta MI03BOHOYHBIX).

buoreorpaduueckass kapra wMupa; KoymeKmus — «DopMbl
COXPAHHOCTH HCKOIIAEMBIX >KMBOTHBIX M PAaCTEHUIN»; MOJENb-
anmuikanus  «llepekpeécT XpoMocoM»; BIIaXHbIE Mpenaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe NATYLIKN»; MUKPOIIpEnapaT
«dpozoduna» (Hopma, mMyTauuu (OpMBI KpBUIBEB U OKPAaCKH
Tena).

JlabopaTopHble U NpaKTHYEeCKHe padoThI:

Jlabopamopnas paboma Ne 1. «CpaBHeHHE BHIOB TIO
MOP(}OIOrHUECKOMY KPUTEPUION.

Jlabopamopnas paboma Ne 2. «Onucanue NpuciocoOIeHHOCTH
OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepay.

IIpucnocoOJEeHHOCTh  OPraHM3MOB  KaK  pE3yJAbTaT  MHUKPOSBOJOIHH.
Bo3HHKHOBEHNE  IPHUCOOCOOIEHMI v opraHm3MoB.  Apomopdo3bl  u
uavoagantanuy. IlpuMepsl NpucnocoOJeHUH Y OpraHu3MOB: MOP(hOJOrHYECKHUE,
dbusznonornyeckue,  OMOXMMHYECKHE,  moBeaeHueckre.  OTHOCHUTEIBHOCTD
INPHUCIIOCO0JEHHOCTH OPraHU3MOB.

Bua, ero KpuTepuH M CTpYKTypa. BumooOpa3zoBaHue KaK pe3yabTaT
MMKPOIBOIIONMHK. M30msamus — KIr4YeBo (akTop BHAooOpasoBanus. Ilytu
M CcrnocoObl  BHIOOOpa3oBaHHUA:  amgomarpudeckoe  (reorpaduyeckoe),

CUMIIATPHYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOIUIIOMIM3AIIMS,
rubpuam3anus). JJJIHTEILHOCTh SBOJIONMOHHEIX IIPOIIECCOB.

Mexanu3Mbl HOPMHUPOBAHHUS OMOIOTHYECKOI0 PA3HOOOpa3HsL.

Pouis 5BOMIOIIMOHHON OMOIOTHH B pa3pa00TKE HAYYHBIX METOJOB COXPaHEHUS
OoropasHooOpasus. MUKpPOIBOJIIONMS M KODBOIIOIMS I1apa3sUTOB M HMX XO3S€EB.
Mexaun3Msl GOPMHUPOBAHUS YCTOMYHUBOCTH K aHTHOMOTHKAM M CII0COOBI O0OPLOBI
C HEH.

CMOHCTpaAIuuu

IHoprpetsl: C. C. YUerBepukos, D. Maip.

Tabmuiel  © cxeMbl:  «MyTallmoHHas W3MEHUYMBOCTBY, «llomyisiimmonHas
CTpYKTYpa Buaay, «Cxema 1posiBiaeHHs 3akoHa Xapau—DBaiiHOepray,
«JIBWKVIIIME CHJIBL  DBOJIONUANY, «IDKOJOTHYECKAs] W3OJINS  TIOMYJISAINN

CceBaHCKOM dopean», «['eorpadmyeckas M30ISALMSA JTUCTBEHHHUIIBI CHOMPCKOM
M _JACTBEHHHIIBI JIAypPCKOiy, «ITonmyIsIIMOHHBIE BOJHEI YHCICHHOCTH XHIIHUKOB
H_KepTB», «CxemMa IeMCTBUA €CTECTBEHHOTO oTbOopay, «PopMbl 00OpLOBI 3a
CyliecTBOBaHUEY, «VHIYCTpHAIBHBIN MelIaHu3M», «/KHBBIE HMCKONAEMBICY,
«ITokpoBUTENLCTBEHHAs OKpacka JKHUBOTHBIX», «lIpeaympexkaaronias okKpacka
JKHBOTHBIX), «DU3nonornIecKmne aJanTaIumy, «ITprcroco0JeHHOCTD

OPraHU3MOB U €¢ OTHOCHUTENIbHOCThY», «Kputepuu Buma», «BHIbI-IBOMHHKN,
«CtpykTypa BHIA B IIPHPOJISY, «Crioco06b1 BHJI000pa30BaHUs,

«[eorpaduueckoe BHI00OpPa30BaHUE TPEX BUJIOB JAHJIBIIICHY, «DKOIOTHYECKOE
BUI00Opa3oBaHue BHAOB cuHHIY, «llommmmonasl pacrenwniiy, «KamyctHOo-
peNeYHbIi THOPHIY.

O6opynoBanne: repbapuu PacTEHUN; KOJJIEKIIMA HACEKOMBIX, UyYesa OTHIL U
3BEpEN ¢ IpHUMEpaMH PAasIHYHBIX IMPUCIOCOOJECHHUM; YUydyeaa ITHIL U 3Beper
pa3HBIX BHIOB; repOapuy  pacTeHWi OJM3KHUX BHIOB, 00pa30BaBIINXCS
pa3IUYHBIMHU CIIOCOOAMHU.

JlaGopaTopHble U NPpAKTHYECKNE PAOOThI

1. Jabopatopuasgs pabora «BbIgBieHHe H3MEHYHBOCTH Y 0CO0O€EH
OJHOI'0 BUAA.




2. JJabopartopuasg pab6ora  «[IpucrmocobieHns OpraHu3MOB M UX
OTHOCHUTEJBHAS 11EI€C000Pa3HOCTEY.

3. JlabopaTtopHas paboTa «CpaBHeHHE BUAOB IO MOPGHOJOrHYECKOMY
KPUTEPHIOY.
MakKpo3BoIIOIHA U e¢ Pe3VJILTAThHI

MeTo/1bl H3YYEHHUST MAKPOIBOIOLIMH. [1aI€0HTOIOrHYECKHE METObI H3YUEHHS
sposronru. Ilepexomunie (hOpMbI M (DHJIOT€HETHUECKHE PSIALI OPTaHU3MOB.

buoreorpaduueckne METOJBI M3Y4YEHMsT OBOJIOIMHU. CpaBHeHHE (DIOPHI
n _(bayHbl MaTEpUKOB M OCTPOBOB. broreorpaduueckne obmactu 3emuan. Buasl-
DHJIEMHMKH M PEJIUKTEIL.

OMOpPHOJIOTrHYECKHE U CPABHUTEILHO-MOP(OIOrMUECKHE METOALI M3YUEHUS
OBOJIOIMHU. ['eHeTHYECKHE MEXAaHM3Mbl DBOJIIOIMKM OHTOT€HE3a M IOSBIECHUS
DBOJIIOIIMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE M aHAJOTMYHBLIE  OPTaHEbL
PynuMeHTapHble  OpraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHYECKHE,
OMOXMIMHYECKHEe W  MAaTEeMAaTHYECKHE  METOJIBl  M3YYCHHUS  IBOJIIOIWH.
I'omoaoruynble reHbl. CoBpeMEHHBIE METOIbI NOCTPOEHMS (DHJIOT€HETHYECKHUX
IEPEBBEB.

XpPOMOCOMHBIE MYTAIIMU U DBOJIIOIIMSA T€HOMOB.

OOmme 3aKOHOMEPHOCTU (IpaBMJIA) DBOMIONUH. [Ipunyun cmenvl hyuxyuil.
HeoOpaTuMocTs 3BOMONMK. AnanTuBHag paguanusg. HepaBHOMEPHOCTh TEMIIOB
SBOIIIOIHH.

JemMoHncTpannn

Ioptpetnl: K. M. bap, A. O. KoBanesckuii, ®. Mrojep, D. 'ekkeb.
Tabuunbel ¥ cxembl: «DHIOTeHSTHYECKUI P JOIIaIny, «ApPXEONTEPUKCY,
«3Bepo3yOnle  samepbly,  «Creronedansl», «Punnodurely,  «CeMeHHBIE
MaroOpoTHUKMNY, «buoreorpaduyeckre 30HbI 3eminy, «JIpeid KOHTHHEHTOBY,

«PenukTey, «HavaabHble cTaguyd dYMOPHOHAIBLHOIO PAa3BHUTHS MMO3BOHOYHBIX
JKMBOTHBIX», «l 'OMOJIOTMYHBIE W aHAJIOTMYHBIE  OpraHbly, «PyInMeHThD),
«ATaBU3MBIY, «XPOMOCOMHBIE HA0OpPHI YEIOBEKA M IIMMIIaH3€», «l JIaBHBIE
HanpaBJICHUS YBOJIOIUIY, «OO0IIHe 3aKOHOMEPHOCTH SBOJIFOLIMID.

OO6opynoBaHue: KOJUIEKIMH, TepOapuy, MYISDKH HMCKOINAEMBIX OCTATKOB
OPra’Hu3MOB; MYJISDKH TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHoB
M aTaBU3MOB; KOJJICKIIMH HACEKOMBIX.

Tema 2. Bo3HUKHO

BCHUME U PA3BUTHE )KU3HU HA 3emuite

Bo3HuKHOBeHHE U Pa3BUTHUE )KU3HH HA 3emuite
I[OHaquBIG MNpEACTaBJIICHUA O 3apOXICHHUU KU3HHU. HaquLIe
TUIOTE3bl BO3HUKHOBEHHS JKM3HM Ha 3emie: aOuoreHes M

Hponcxogge}me H PAa3sBUTHE KU3HU HA 3emue
Hayunble THOOTE3Hl  OPOUCXOXICHWS KHM3HHM _Ha  3eMilc. AOuorenes

U IMaHCIICPpMHU. JloHaydJHBIS OpeacCTaBJIICHUA O 3apOXKJACHUM )KHU3HHU




naHcrepMus. XuUMUYecKas OJBOJOLUS. AOUOTEHHBIA CHUHTE3
OpraHUYECKUX BEIIECTB U3 HEOPTraHMYECKUX. DKCIIEPUMEHTAIBLHOE
MOATBEP)KJIECHUE XUMHMUYECKOW »HBomouuu. HadanbHble 3Tarbl
Oouonorudeckoi 3Bosrouuu. I'unoreza PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBhie
KJIETKH U UX 3BOIOIUsA. DOPMHUPOBAHNE OCHOBHBIX TPYII KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emsie mo 3paM U nepuogam. Karapxeil.
Apxelickag u mnporepo3oickas 3pbl. [laneo3olickas spa u ee
[IEPUOLBI: KeMOpUICKUii, OpPJIOBUKCKUH, CUIIYypUICKUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ NepHOAbL: TPUACOBBIHN, IOPCKUIA, MEIOBOM.

Kaiino3zoiickast a3pa 1 e¢ nepuo/ipl: NajgeoreHOBbIN, HEOT€HOBBIM,
AHTPOINOT€HOBBIM.

XapakTepucTuka KiuMaTa M TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3Tarbl IBOJTIOLNUNA PACTUTEIHHOTO M KUBOTHOTO MHUpA.
Apomopdo3bl y pacTeHudd U KUBOTHBIX. [losiBIeHHe, pacuBer u
BBIMUpaHUE TPYTI )KUBBIX OPTaHU3MOB.

Cucrema OpraHMY4eCKOro MHpa KakK OTPAKEHHE HBOJIOLUU.
OCHOBHBIE CHCTEMATHYECKHE TPYTITBI OPTaHU3MOB.

DOBOJIIOLMS  4YeIOBeKa. AHTpPOIOJIOrHs Kak Hayka. Pa3zButue
MPEJCTABICHUN O MPOUCXOKICHUHN YeIoBeKa. MeToIbl U3ydyeHUs
aHTpornoreHeza. CxoAcTBa M pa3inyusi YeJIOBEKa M >KUBOTHBIX.
CuctemMaTH4eCcKOe MOJI0KEHHUE YeTOBEKa.

JBmxkytnue cuisl (hakTopsl) aHTpornoreHesa. HacneacTBeHHas
W3MEHYMBOCTh M E€CTECTBEHHBIH 0TOOp. OOmecTBeHHBI 00pa3
JKU3HH, U3TOTOBJIEHUE OPYAUI TpyAa, MBIIIUIEHUE, PEYb.

OCHOBHBIE  CTaAuM WU  BETBH  DBOJIIOIUM  YEJIOBEKA:
ABCTPAJIONUTEKH, YeNmoBeK yMelnbld, YenoBeK MNpsIMOXOISLINM,

UYenosek Heanxaepranbckuii, Yemoek pazyMmubii. Haxonkn
UCKOTIaeMbIX ~ OCTAaTKOB, BpeMs  CYIIECTBOBAaHHUSA, O0JIACTb
pacrpocTpaHeHusi, OO0BEM TOJOBHOTO MO3ra, 00pa3 >KH3HH,
OpyausL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACKI: €BPOIICOUTHAS
(eBpaswmiickas), HErpo-aBCTPaJIOUIHAS (3xBaTOpHANIbHAA),
MOHTOJIOHTHASI (a3uarcko-aMepuKaHCKas). YepThr

NpUCIOCOOJICHHOCTH TPEACTABUTENCH YEIOBEUECKUX pac K
YCIOBHSM CylllecTBOBaHMs. EAMHCTBO 4enoBeuecKux pac.

CAMO3apOXKIACHUA OJKU3HU M eé
JI. Coamwmannanu, JI.  Tlacrepa.

(kpeanoHusM). I'mMmoTre3a IOCTOSHHOI'O
onposepxkenne  onbltamu  P. Penwm,
[Ipoucx oK ACHHE KU3HUA K aCTPOOUOJIOTH.

(OCHOBHBIC ATaNbl HEOPraHUUECKOU dBoonuy. IlnanerapHas(reoaornyeckas)
SBOJIOLMA. XHMMHYECKAs DBOJIOIMS. AOHOI€HHBIH CHHTE3 OpPraHHYECKUX
BemecTB u3 Heopranumyeckux. Ompir C. Munepa u I'. FOpu. O0Opa3oBanue
monuMepoB w3 MoHoMepoB.  KoanepparHas  rumoresa A. M. OnapuHa,
TAIOTe3a MepBUYHOro OyiapoHa JIK. XosmelHa, TeHeTHYECKas TMIoTe3a I.
Meémnepa.  Pubosumer  (T. Yek) wrumoresza «vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpPaH ¥ BO3HUKHOBEHHE IIPOTOKJIETKH.

Hcrtopusa 3emun 1 MeTONIBI ¢ M3yueHus. MickonaemMple OpraHHYecKre OCTAaTKH.
['eoxpononorus U e¢ Merojabl. OTHOCUTENIbHAS M a0COIIOTHAS T'€OXPOHOJIOIHUS.
I'eoxpoHoOOrMyUecKkas IIKaaa: 30HbI, pbl, IEPHUOILI, SIIOXH.

HauvanpHble Tansl opranndeckoi 3Bomtonun. I1osBiieHre M dBOJIIOINHS IEPBBIX
KJIETOK. OBOJIOIHS MeTabonu3Ma. BO3HMKHOBEHHE IIEPBBIX 3KOCHCTEM.
CoBpeMeHHble  MHKpPOOHBIE OWOIUISHKM KaK aHaJlor IEPBBIX Ha  3emile
coob1rectB. CTpoMaToJuThI. IIpoKapHuOTEHl U DYKAPUOTEHL.

IIpoucxokaeHHEe PYKAPUOT (CHMOHOIreHE3). DOBOJIOIMOHHOE MPOUCXOXKICHUE
BUpycoB. IIponcxokaeHUEe MHOTOKJIETOYHBIX OpraHn3MoB. BoO3HHWKHOBEHUE
OCHOBHBIX I'PYIII MHOT'OKJIETOYHBIX OPraHH3MOB.

OcCHOBHBIE JTallbl JBOJIONMM BBICHIMX pacTeHui. OCHOBHBEIE apoMOpPd O35l
pacteHnd. Brpixon pacrenmii Ha cymy. IlosgBiieHHMEe CIOPOBBIX PACTEHUM U
3aBoeBaHMe MMM cymH. CeMeHHBIE pacTeHMA. IIpoHMCXO0KJIEHHE IBETKOBBIX
pacTeHUiA.

OCHOBHBIE 3Talbl 3BOJIONMH KMBOTHOrO Mupa. OCHOBHEIE apoMOpP( O35l
JKUBOTHBIX. Bennckasg dayua. KeMOpuicKHii B3pbIB — IIOSIBIEHNE COBPEMEHHBIX
TUIOB. IlepBble XOpJIOBEIE JKUBOTHEIC. JKHM3Hb B BOJIE. DBOIIONHS IT03BOHOYHBIX.
IIpoucxoxaenue amdbuouii  u pentuianid. [IpoucxokaeHHe MIIEKOMUTAIOIINX
v ntuil.  [IpuHimn kao4deBoro apoMopdosa. OcBoeHHE 0eCIO3BOHOYHBIMHU
M IO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasBuTHe kM3HM Ha 3eMJle 110 3paM M IEpHoJaM: apxei, NpoTepO30H,
AJIC030M,  ME3030M,  KaiWHo30M. OOmas  XapaKTEpHCTHKA  KJIHMMAaTa
M TEOJOTHYECKUX IporeccoB. [logBiieHrne M paclBET XapaKTEPHBIX OPraHu3MOB.
VYriaeo0Opa3oBaHue: ero YCJIOBUS U BIWSHKUE HA TAa30BEIA COCTaB aTMOC(EPHI.

MaccoBbl€ BBIMUPAHHSI — DKOJOTMYECKHE KPHU3MCHI Iponnioro. IIpuuuHbI
M _CIICACTBUS MAacCOBBIX BEIMHUpaHUM. COBpEMEHHBIA SKOIOTMUYCCKHN KPU3HC, €TO
ocobennoctu. [Ipobiema coxpaHneHus OMopa3sHoOOpa3us Ha 3emile.

CoBpeMeHHAas CUCTEMA OPraHHYecKOro Mupa. [IpHHIMOBI KIacCH(MUKALIUN




Kputnka pacusma.

JdemoHcTpauuu:

Ilopmpemor. @. Penu, JI. Ilactep, A. . Onapun, C. Mumep,
I'. FOpu, Y. lapBus.

Tabnuywer u cxemvl: «Bo3HukHOBeHHEe COJIHEYHON CHUCTEMBDY,
«Pa3Butue opranuueckoro wmupa», «PactutenbHas KieTkay,
«OKuBoTtHas KIIETKa», «IIpokapuornyeckas KIIETKa»,
«CoBpeMeHHasi CHCTEMa OpraHUYecKoro mupa», «CpaBHEHHE
aHATOMMYECKUX YepT CTPOEHHUS YEJIOBEKA U YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbBIE MeCTa IAJIEOHTOJOTHYECKUX HAaXO0J0K
IPEIKOB COBPEMEHHOIO 4eJOBEKay», «JlpeBHeiimme roan»,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE IO, «HenoBedeckue
pacbl».

Obopyoosanue: mynsku «I[Ipoucxoxkmaenue demoBekay (OIOCTHI
aBCTPAJIONMTEKA, MUTEKAHTPOIla, HeaHAEPTalblla, KPOMaHbOHIIA);
CIIENIKM WM W300paKEHHS KaMEHHBIX OpYAHUH MEepBOOBITHOTO
YesoBeka (KaMHHU-4OIIepbl, pyousa, ckpebiia); reoXpOHOJI0rHuecKas
Talnuua; KoyueKust «PopMbl COXPaHHOCTH UCKOIIAEMBIX )KUBOTHBIX
U PaCTEHUI».

JlabopaTopHble N NpaKTHYEeCKHe padoThI:

Ilpakmuyeckaa paboma Ne 1. «l3yueHne ucCKOmaeMbIX
OCTaTKOB PaCT€HUH U )KMBOTHBIX B KOJIJIEKIIUAX).

Oxckypcusi «IBOJIIOLMSL  OPraHUYECKOrO0 MHpa Ha  3emiie»
(B ecTEeCTBEHHO-HAYUHBIN WU KpaeBeTUECKUN My3eil).

opragn3MoB. OCHOBHBIEC CHCTEMAaTHUYSCKHE T'PYIIILI OPTaHU3MOB.

geMOHCTQa!!I/II/I

Ioptpetnl: @. Penu, JI. Coamnannanu, JI. Ilactep, 1. 1. Meunukos, A. .

Onapus, JIx. XoeiH, I. M¢énnep, C. Munnep,
I. FOpu.
Tabmumel  ucxembl: «Cxema omeita D. Pemnm»y, «Cxema  ombeITa

JI. ITacTepa 1o M3YYCHUIO caM03apOoKICHHS sKU3HNY, «Cxema onblta C. Mujiiepa,
I'. FOpuy, «DTansl HEOPraHMYECKOH IBOMIOUNY, «] €0XpOHOJIOTHYECKAs! IITKAJIAY,
«HavanpHble 3Tanbl OPraHuYecKO dBOMIOLUNY, «CxemMa 00pa3oBaHUs SYKAPHOT
IyTéEM cumoOnorenesay, «Cucrema >KMBOW IpuUpoab», «CTpoeHHE BHpYCay,
«ApoMopdh03el _pacTeHuiy, «PHHHOMOUTE), «OIHOKIETOYHBIE BOIOPOCIHY,
«MHOTOKIETOUHBIE BOAOpocHmy, «Mxmy, «llamoporHukmny, «l ojloceMeHHBIC
pacTteHus», «OpraHsl IIBETKOBBIX pAacTeHUN», «Cxema pa3BUTHSA KHUBOTHOI'O
mMupay, «Apomopdo3bl KHUBOTHEIXY, «lIpocreiimmey, «KHIIEYHONOIOCTHEIEY,
«I1nockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOJHEIE,
«IIpecMmbikaronmecs, «lItunbely, «Mnexkonuraronmey, «Pa3BuTHe KU3HU
B apXEMCKOM 3pey», «PasBUTHE JXM3HHM B IPOTEPO30MCKOM 3pen, «Pa3sBuTHe sKM3HU
B ITAJICO30MCKOM 3pey, «Pa3BuUTHE JXKU3HH B ME3030MCKOM dpen, «Pa3BuTHE :KU3HU
B KallHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHHYECKOTO MUPAY.

O6ODVI[OB3.HI/IeZ rep6apHH PACTEHUM  pa3JMYHBIX OTJAEIOB; KOJJICKIIMU
HACCKOMBIX., BJAXHBIC MperiapaTbl XWBOTHBIX. PAKOBHUHBI  MOJIJITOCKOB,
KOJUICKIIMHW HTIJOKOXHUX., CKCJICTHI TTIO3BOHOYHBIX JKHMBOTHBIX, Yydclja IITHUIL

M 3Bepei; KOJUICKIIMHM OKAaMEHEIOCTEH,
OpPraHNYECKHUX OCTATKOB OPTaHHU3MOB.

JladopaTopHble ¥ NpaKTHYecKne PaGoThl

l. BuprtyvanbHasg nabopatopHasa paboTa «MoaerupoBaHue
onbIToB Mumiepa—IOpy Mo M3YYEHUIO aO0MOT€HHOIO CHHTE3a OpPraHMYECKUX
COEIMHEHHUI B IEPBUYHOM aTMocdepey.

2. JabopaTtopHass paborta «3ydeHne M ONHCAaHHE HCKOIAEMBIX
OCTaTKOB APEBHHUX OPTraHHU3MOBY.

. IIpaktTuueckasg pabora «M3yueHne ocoOEHHOCTEN CTPOECHUS
PAacTEHUM pa3HbBIX OTACIOBY.
4, [IpakTHueckasgd paboTa
[MO3BOHOYHBIX KUBOTHEIX).
IlpoucxoxieHne Yea0BeKAa — aAHTPOINOreHe3

Pa3mensl ¥ 3a1a4¥ aHTPOIOIOTHH. METOABI aHTPOIOIOTHH.

CraHoBJICHME NPEJCTABICHUNA O MPOMCXOKJICHUHU 4YeaoBeKa. PeIMrno3HbIe
B0o33peHus. CoBpeMEHHbBIC HAYYHEIC TECOPUH.

IIOJIC3HBIX HMCKOIIAEMBbIX. MVIJISIKHU

«3yueHne  0COOEHHOCTEH  CTPOECHUS




CX0ACTBO YENOBEKA C KMBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHNE YETOBEKA.
CBUACTEIIBCTBA  CXOJICTBA  YEJIIOBEKA C  KMBOTHBIMM:  CPaBHUTEIIHHO-
MOp@OIOrHYECKHE, SMOPHOJIOTHYECKHE, (hU3M0JIOr0-ONOXHUMHUYECKHE,
noBeJicHUeckre.  OTnuums  4eloBeKa  OT  JKMBOTHEIX.  [IpsaMoxokjacHue
M KOMIIJIEKC CBSI3aHHBIX ¢ HUM IIpU3HAKOB. Pa3BUTHE IOJOBHOIO MO3Ta M BTOPOH
CUTHAJIbHOM CHCTEMEL.

JIBrkyipe cribl ((hakTopbl) aHTPONOIreHe3a: OMOJOIMYECKHE, COLMAILHBIE.
CooTHOLIEHHE OMOJOTHYSCKUX U COLMATIBHBIX (PaKTOPOB B aHTPOIIOIEHESE.

OcCHOBHBIC CTaJIMM _aHTPOIIOreHe3a. PaHHME 4YeIoBEKOOOpa3HbIC 00C€3bIHBI
(IpOKOHCYIBI) M PAaHHHE OHTHJIBI — OOIIKE MPEAKH YE€JIOBEKOOOPAa3HBIX 00€3bsH
A _JIIoAcH. ABCTpPAJIONUTCKH — JABYHOTHE Npenku mrojei. YelroBex yMelbId
IEPBLIE U3rOTOBJICHUA OpYauM Tpyaa. YeaoBek OpsIMOXOIAIIMI U IEPBBIA BBIXO
aoaei 3a npenpenbl Abdpuku. UenoBek reiacnbOeprcKuii — OOIIME MpEeIoK
HEAHIEPTAILCKOTO YEIOBEKA M YEI0BEKA pa3yMHoro. YenoBek HeaHIEPTAIbLCKUN
KaK BUJI JIIOJCH XOJOAHOro Kjanmara. YenoBeK pa3syMHBLIA COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJOBEK, OCBOECHHE KOHTHHEHTOB 3a mpeaejaMu  AQpHUKH.
IIaneoreHeTnKa 1 MaJaCOreHOMMKA.

OBOJIOIHSI COBPEMEHHOIO 4ejoBeKa. ECTecTBEHHBIH OTOOpP B MOMYJISIIUIX
yeJioBeka. MyTalMOHHLIN Iporecce W noauMopdusM. TlonyiasnpoHHEIC BOJIHEI,
Ipeid reHoB, Murpanud u «3h(EKT 0CHOBATEIA) B NONYIAIHUIX COBPEMEHHOIO
JeJIoBEKA.

Yemoseuecknue packl. Ilonstne o pace. bonbllie pachbl:  €BpOIICOMIHAs
(eBpasmiickas), aBCTpajo-HErpouaHas  (dPKBATOpHMAadbHAsA),  MOHIOQJIOMIHAS
(a3maTcko-aMepHuKaHcKkas). BpeMs M IyTH paccejleHHs YellOBeKa I10 IUIAHETE.
EnmacTBO  yenmoBeueckux  pac.  HaydHasd  HECOCTOSTEIBHOCTH  pacH3Ma.
[IpucriocoOIEHHOCTh YEIOBEKA K Pa3sHBIM _YCIOBHAM OKPYJKAIOIIEH CpEeMbl.
Bnougnue reorpadudueckod  cpeabl M apedda TeHoB  Ha  MOPGOIOTHIO
1 (PU3HOJIOTHIO YeTOBEKa.

MexaucouIuInHapHLIe METOIEI B bu3nueckon (OMOIOrNYECKOIt)
AHTPOIIOJIOTHHU.  OBOJIIOIIMOHHAS  aHTPOHOJOTHS W MaJCOaHTPOIIOJIOTHS
YeJIOBCUSCKUX NONyIAlMi. brocoluaabHbIe HCCIeA0BaHUs IPUPOIEI YeJIOBEKA.
HccneaoBanye KOBOJIOMMU OMOIOTMYECKOTO M COIMAILHOIO B UEJIOBEKE.

emoncrpannu

Iloptpersnl: Y. Japsud, JI. JIuku, 5. . Poruackwuii, M. M. I'epacumoB.

Tabmumsl ¥ cxeMbl: «MeToabl aHTPOIIOJOruny, «[ OJOBHOW MO3I YEIOBEKAY,
«YenoBekooOpa3Hele 00e3biIHb), «CKeJIeT 4YeIoBEKa M CKEJIET IIHMMIIAH3€EY,
«PyIuMeHTBI M aTaBU3MED», «JIBIOKYyIITHE CHUJIBI AHTPOIOTCHE3a,
«OBOJIIOIIMOHHOE APEBO YENOBEKAY», «ABCTpaAJIONUTEKY», «YeIOBEK YMEIBINY,




«YemoBek nmpsiMoxoasmuiy, «JleHncoBCcKMU denoBek» «Heanmepraibnbly,
«KpomaHpoHIE, «[Ipeakn denoBekay, «ITambl SBOJIOIMH YeJIOBEKa», «Packl
YEJIOBEKAY.

OO6opyaoBaHue: MYISDKM  OKAMEHEJIOCTEH, IPEeIMETOB  MaTEpUAILHOU
KYJbTYPhl  IPEAKOB  4YelloBeKa;  penpoaykiuu  (portorpaduu)  KapTHH
¢ MHUQOJOTMYECKUMU KM OHONECHCKMMU CIOKETAMH INPOMCXOKIACHHMS YeIOBEKA;
dororpaduy HAXOJOK HKCKOIAEMbBIX OCTATKOB YEJIOBEKA; CKEJICT YEIOBEKa,
MOJCJIb Yepena YeJoBeKa 1 Yepena IMIMMIIaH3e; MOJIEIh KMCTH YeIOBEeKa M KUCTH
IIMMITIaH3€; MOJICJIH TOpca IPSAKOB YEJIOBEKA.

JlaGopaTopHble ¥ MPAKTHYECKHE PAOOThI

1. Jabopatopunas paborta «HM3ydeHue
CKEJICTA YEJIOBEKA, CBA3AHHLIX C IPIMOXO0XKICHUEM.
2. IlpaxkTtumueckas paboTa «M3ydyeHHe SKOJOTHYESCKUX adallTallui
YEJIOBEKAY.

0COOEHHOCTEN CTPOCHHA

Tema 3. Opranu3Msl U OKPY:Ka0IIasi cpeaa

OpraHu3Mbl 1 OKpY:Ka0IIas cpeaa

DKOJIOTHSI KaK HayKa. 3alaud U paslienbl 3KOJIOTMH. MeTobl
SKOJIOTUYECKUX HCCIEIOBAHUN. DKOJIOTHYECKOE MHPOBO33PEHUE
COBPEMEHHOT0 YEIIOBEKA.

Cpensl obWTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAS,
MOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanus >KOTOTHYECKUX
dakTopoB: abuoTHueckue, OWUOTHYECKHE | aAHTPOIOTEHHBIE.
JleiicTBre SKOIOrHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotuueckue (QaKTOphl: CBET, TeMIepaTypa, BIAKHOCTb.
®dotonepuoansM. [lpucmocobneHuss OpraHU3MOB K JIEHCTBHUIO
abuotudeckux (hakTopoB. buonornueckrue puTMEIL.

buotnueckue daktopsl. Buasl OMOTHYECKHUX B3aMMOICHCTBHIA:
KOHKYPEHIIUS, XUIIHWUYECTBO, CHUMOMO3 U ero  (opmsl
[Tapazutusm, KooTeparus, MyTyaJli3M, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HAXJIECOHHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HavueHHe OWOTUYECKHX B3aMMOJEHCTBHM JJISI CYIIECTBOBAHMS
OpPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XApaKTepUCTUKH momyiasiuuu. OCHOBHBIE
MOKAa3aTeNIl MOMYJISIUU: YUCICHHOCTb, INIOTHOCTh, POXKAAEMOCTbD,
CMEpPTHOCTb, MPHUPOCT, MUrpauus. JMHaMHKa YUCIEHHOCTH
MOMYJIALUU U €€ PETyISIusL.

IKoJ0rus — HayKa 0 B3aHMOOTHOLIECHUAX
H _HA/IOPraHW3MEHHbIX CUCTEM € OKPY2KAIONIeH cpe1oii

3apoxkaeHUE U pa3BUTHE DKOJOruK B Tpyaax A. I'vmoonpara, K . ®. Pyibe,
H. A. CeBepuona, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3uensl U 3aga4un
9K0JIOTHH. CBI3b DKOJIOTUHU C IPYTUMHU HAYKAMHU.

Mertoasl skonoruu. lloseBble HaOMOgeHuss. DKCOEPUMEHTHI B DKOJOTHM:
OpUPOJHBLIE M JabopaTopHble. MoaeaupoBaHHE B OKOJOTMH. MOHHTOPHUHL
OKPYKaroIel cpebl: JOKAILHLINA, PETHOHAJILHBIN U [JI00aILHBIA.

3HaYeHME  DKOJIOTMYSCKMX  3HAHUM  JUId  4YeJoBeKa.  DJKOJOTMYECKOE
MMPOBO33PECHHE KAK OCHOBA CBSI3€H 4ejioBedecTBa ¢ nmpupoaoi. opmupoBanue
DKOJIOTMYECKOHN KYJIBTYPBI M DKOJOTMUECKONM IPaMOTHOCTH HACEIECHHS.

emoncrpannn

Iloptpernl: A. I'ymOompar, K. @. Pynne, H. A. Ceepuos,
A. Tencmu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3aenbl SKoIoTumy, «MeToabl dKoaorumy, «Cxema
MOHHUTOPHHIA OKPYKAIOIIEH CPEHBIY.

JladopaTopHble ¥ NpaKTHYeckyne PadoThbl
JJabopaTtopHas paboTa «M3yuyeHrne METOIOB DKOJIOTHUECKUX
HCCIICIOBAHUI.

Opranu3mel ¥ cpeia 00UTaHUSA

Oxkojsiornueckrie (hakTopbl M 3aKOHOMEPHOCTH HX aericrBus. Knaccubukamms
DKOJIOTHYECKUX  (PaKTOpOB: aOMOTHUYECKHE, OUOTHYECKHE, aHTPONOICHHBIE.
OOme 3aKOHOMEPHOCTH  IEMCTBHSA  DKOJOrMuecknX (axropos. IIpaBmiio

OpPraHu3MoB

9. I'ekkenb,




JdemoHcTpaumnu:

Ilopmpemuwi: A. I'ymbonsar, K. ®@. Pynse, O. I'ekkensb.

Tabauywvl u cxemsi: kapta «IIpupomnsie 30HbI 3eMan», «Cpeap
obutanus opraHusmoBy, «®Dotonepuoauzm», «llomymsuny,
«3aKOHOMEpPHOCTH POCTa YHMCICHHOCTU MOIMYJISLUH UH(Y30pHH-
Typenbkny, «lluimeBbie memmy.

JlabGopaTopHble H MPpaKTHYECKHE PA0OTHI:

Jlabopamopnas ~ paboma  Ne 3.  «Mopdonoruueckue
0COOCHHOCTH PAaCTEHHH U3 Pa3HBIX MECT OOUTAHUSY.

Jlabopamopnas paboma Ne 4. «BnustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCay.

Ilpakmuueckas paboma Ne 2. «IloncyeT MIOTHOCTH MOMYJISIIAN
pa3HbIX BUIOB PACTCHUII».

vuanmyMa (K. Ilopenrens, 0. JIn6ux). TonepaHTHOCTL. DBPHOMOHTHEIE
M CTEHOOMOHTHEIE OPraHU3MBL.

Aounornueckue (dakrtoppl. CBeT Kak JKOIOTHMYECKHi daxrop. JlelicTBHE
pa3HBIX YYACTKOB COJHEYHOI'O CIEKTPa HA OPraHU3MBl. DKOJOIHYECKUE TPYIIIEI
pacTEHUM M KMBOTHBIX IO OTHONIEHHMIO K cBeTy. CurHaiapHasg pojib CBETA.
DoTOonEepHOINU3M.

TeMmneparypa Kak JKoJormdeckuii dakrop. JIeHCTBHE TEMIIEpATyphl Ha
opranu3mMbl. IToHKHIOTEpMHEIE 1M TOMOMOTEPMHBIE OPraHU3MEL. DBPUTEPMHBIE
A CTEHOTEPMHBIE OPTaHU3MBL.

BaaxkHocTs Kkak  skonormueckuii  dakrop. IlpucmocobiaeHust  pacTeHHH
K IIOJICPKaHUI0 BOJHOro Oajnanca. Kiaccudukamus pacTSHHMI 110 OTHOIICHHIO
K Bojze. [IpucnocoOieHns JKMBOTHLIX K M3MEHEHHIO BOJHOIO PEKUMA.

Cpenpl  o0MTaHMsI OPraHuM3MOB: BOJHAs, Ha3eMHO-BO3JYIIHAs, ITOYBEHHAs,
CIyOMHHAs  NOANOYBEHHAsS, BHYTpHOpPraHM3MeHHas. DHU3MKO-XHUMHYECKHE
OCOOCHHOCTH CpeJl  OOMTAaHUsS OpraHu3MoB. IIpHcnocoOneHHS OpraHu3MOB
K KHM3HHU B pa3HBIX Cpeaax.

buosnornueckue putMbl. BHeminume ¥ BHyTpeHHHE pUTMBL.  CyTOYHBIE
1 TOJWYHBIE PUTMBL. IIpHcoco0IEHHOCTL OPraHU3MOB K C€30HHBIM U3MEHEHHSIM
YCIIOBHH KH3HU.

JKusuennsle Gopmbl opradn3MoB. [loHsaTue o ku3HeHHOH dhopMe. JKHu3HEHHBIE
(hopMBI pacTeHHii: AepeBbs, KYCTAPHHMKH, KYCTapHUYKH, MHOTOJETHHE TPABEL,
oJHoJeTHHE TpaBbl. JKu3HeHHBIE GOPMBI JKHBOTHBIX: THAPOOHOHTEI, T€OOMOHTEI,
adpoOHOHTEI. OCOOCHHOCTH CTPOCHHUS M 00pa3a >KU3HU.

buornueckue dakTopnl. Buabl OMOTHYECKUX B3aMMOJEHCTBUN: KOHKYPEHIIUS,
XHMITHHYECTBO, CUMOMO03 U _ero dopmeul. IlapasuTusM, Koomepamus, MyTYaInu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJEHCTBUs  (Tommyeckue, dopuueckne, dadbpuueckue). 3HaYeHHE
OMOTHYECKUX B3aMMOJENCTBUN JUIS CYIIECTBOBAHHSA OPLaHM3MOB B CpEJE
obnTanus. IIpUHIMIT KOHKYPEHTHOI'O MCKJIIOUEHUSL.

emouncrpannn

Tabuuibl ¥ cXeMbl:  «Okogoruyeckue ¢GaxTopbl», «CBeTOBOH CHEKTPY,
«IKOIOTrMYECKHE TPYIILI JKHBOTHBIX 10 OTHOIIIEHHUIO K CBETYY, «TenIoKpOBHEIE
JKHBOTHBIE», «XOJIOJHOKPOBHLIE KHUBOTHBIEY, «DPH3HMONOTHUECKHE afalTalliu
JKMBOTHBIX», «Cpenpl 00MTaHHS OpPraHM3MOBY», «BbHOIOTMYECKHE PUTMELY,
«KwusHeHHble  (HOpMBI _ pacTeHui», «KusHeHHBIE  (OPMBI  JKMBOTHBIX)Y,
«IKOCHCTEMA IITMPOKOJHUCTBEHHOIO Jiecay, «IKOCHUCTEMA XBOMHOIO Jiecay,
«enn  nmwTaHusAy, «XUIMMHHYECTBOY,  «llapasutuzmy, «KoOHKYpPEHIIHLY,
«CumMOmo3y», «KoMMEHCATHU3MY.




OO6opynoBanue:  repOapuy  pacTEHUM M JKMBOTHBIX, IPHUCIOCOOICHHBIX
K BJIUSHHMIO Pa3IMYHBIX DKOJOTMYECKHMX (DAKTOpPOB; repOdapuu CBETOJIOOMUBHIX,
TEHETIOOMBLIX M TEHEBLIHOCIMBEIX PACTEHUMN; CBETOJIOOMBEIC, TEHENIOOUBHIE
M TCHEBBIHOCIMBBIE KOMHATHBIC  PACTEHHsS;, TepOapuM U KOJUIEKLIMH
TEMI0IIOOUBBIX, 3UMOCTOHKUX, MOPO30YCTOMYHMBEIX PACTEHUM; Yydyeaa MTHUII
U 3BEpei; repOapuu pacTEHUM, OTHOCSIIUMXCS K TrUrpoduram, Kcepoduram,
Me30(UTaM; KOMHATHBIE PACTEHMs JAHHBIX TIPYIN; KOJISKIUM KMBOTHBIX,
OOMTAIOIIMX B Pa3HBIX Cpejiax; repOapuy M KOJUICKIIMU PACTCHUH U JKMBOTHBIX,
001aJA0IMX YEepTaMU IPHUCIOCOO0IEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBHI
JKM3HU; TepOapuy U KOJUICKIIUKA PACTEHUH U YKUBOTHBIX Pa3JIMYHBIX YKH3HEHHBIX
(OopM; KOMIEKIUM IKABOTHBIX, YYACTBYIOIIMX B PAa3JHYHBLIX OMOTHYECKHX
B3aUMOACUCTBUSIX.

JlaGopaTopHple U NPpaAKTHYECKN e PAOOThI

1. JJabopaTopHasa paboTa «BrIsiBIEeHHE NPUCIOCOOIECHUI OPraHUu3MOB
K BIUSHMIO CBETA.

2. JJabopaTtopHasa paboTa «BrIsiBIEHHE NPUCIOCOOIECHUI OPraHUu3MOB
K BIUSHMIO TEMIEPATYPhDy.

3. JlabopaTopHas paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUM
M3 Pa3HBIX MECT OOUTAHMSNY.
IKOJIOrUs BU/IOB M NONYJISIMIA

OKOJIOTHYECKHE XapaKTEPUCTUKU Nonyasaiuu. [Tomysaims Kak OHogorudyeckas
cucteMa. Posib HEOTHOPOAHOCTH Cpelibl, (DM3HMYECKUX 0aphepoB U OCOOCHHOCTEH
OMOJIOTUY BUJIOB B (hOPMHUPOBAHKMH IIPOCTPAHCTBEHHON CTPYKTYPHI HOMYJISIIUI.
OCHOBHBIE [TOKA3aTeNM HOMNYJISIUU: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHAas
Y_TI0JIOBAasl CTPYKTYpPa, POXKJIAEMOCTh, IPHUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUTPAITHUSL.

DKoJoruYecKas CTPYKTypa monyisiuu. OlleHKa YMCICHHOCTU IOIYJISIIUH.
JlnHaMuKa OOV U €€ PEryasnus. bBHOTHYECKHI MOTEHIIMA ITOIMYIISAINHN.
MoaenupoBaHie  OUHAMHUKKA _ monyisaiud. KpHBBIE  pPOCTa  YHCIEHHOCTH
nonyssimi. KpuBble BeDKMBaHMS. Peryisius 4MCcIIEHHOCTH MONYJISIHMA: POJb
(haKkTOpOB, 3aBUCIIIMX M HE 3aBUCIIINX OT IIIOTHOCTH. OKOJOTHYECKHUE
crparernu BunoB (r- u K-crparerun).

[TonsTHe 00 HKOJOrMYEeCKOW HHINe BHaa. MectooOuTanue. MHoroMepHas
Moaeab skonormdeckord Humu Jx. M. XarumHcona. Pa3sMepnl SKOJOTHMYSCKOU
Humy. [ToTeHanpHas ¥ peaJn30BaHHas HUIIH,

Bua xak cmcrema monyasnui. Apeanbl BUIOB. BUabl M MX KW3HCHHBIC
CTpaTEruu. DKOJOTMYECKUE YKBUBAJICHTEL.

3aKOHOMEPHOCTH _ IOBEAEHUS] ¥ MUTpAllMii  JKMBOTHBIX. BHOJIOTHYECKHE




HMHBA3HWH 9YKCPOJAHBIX BUIOB.

geMOHCTQa!!I/II/I

IHoptpet: /Ix. M. XaTUYHHCOH.

Tabmumpl W CXeMBbL:  «DKOJOTMYECKHE  XaAPAKTEPUCTUKHU  HOIYJISILIAN,
«lIpocTpaHcTBeHHAasT CTPYKTypa monyiiinumy, «Bo3pacTHble  OHpaMHJIBI
nonyysimuny,  «CKOpoCTb  3aceleHHsT  IMOBEPXHOCTH  3eMIIM  pa3InYHBIMH

opraum3MamMmy, «Mojaens sxonorunueckor HumM Jix. M. XaTunHcoHay.
O06opyaoBaHue: repOapuy PacTEHMI; KOJIEKIMH KUBOTHBIX.
JlabopaTopHble M NpaKTHYecKne PadoThbl

JJabopaTtopHas padbora «IIpucnocobaeHus CEMSIH pacTEHUI

K PaCCCICHUIOY.

Tema 4. Coo011ecTBa U DKOJIOTHYECKHE CHCTEMbI

Coo011ecTBa M DKOJOTHYECKHUE CHCTEMbI

CoobmectBo  opranuzmMoB —  OuoneHo3.  CTpyKTypsl
OuoreHo3a:  BMJOBas,  INPOCTPAHCTBEHHas,  Tpoduyeckas
(rmumeBast). Bunpr-nomuaanTel. CBA31 B OMOIIEHO3E.

Okonorndyeckue  cucreMmbl  (9kocuctemsl). [lonstTe 00

sKocHcTeMe U OuoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MPOAYLIEHTHI, KOHCYMEHTHI, PEIyLIEHTHI.
KpyroBopor BemectB ¥ TMOTOK OSHEPrUM B  DKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMsbl. [TurieBble nenu u
cetu. OCHOBHBIE [TOKA3aTENIN SKOCUCTEMBL: OHOMacca, IIPOIYKIIHSL.
OKOJIOrMYeckre  MHpaMHJbl:  NPOAYKIUHM,  YHUCIEHHOCTH,
6romaccel. CBOWCTBA SKOCUCTEM: YCTOWYUBOCTb, CAaMOPETYJISAIHS,
pazButue. Cykueccus.

[Ipupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03¢p M peK.
DKocUCcTeEMa XBOMHOIO WM IIMPOKOJIIMCTBEHHOTO JIiEca.
AHTpPOIOTrE€HHbIE 9KOCHUCTEMBEI. ATpPOIKOCHCTEMBI.

VYpboskocucrembl. buonorndeckoe M X03giCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

buopa3znooOpa3zue kak (akTop YCTOMUYMBOCTH 3SKOCHCTEM.
CoxpaneHue OMOIOTHIECKOTO pazHooOpasus Ha 3emiie.

VYuenue B.M. Bepnanckoro o 6uocdepe. ['panuisl, cocraB u
cTpykTypa Oumochepsl. JXuBoe BemecTBO W ero (QyHKIUH.

Ocobennoctu  Omocepsl Kak  TIOOAIBHONH  9KOCHUCTEMBI.
JlnnamMuueckoe paBHOBECHE U oOpaTHas CBs3b B Onocdepe.
KpyroBopoTbl BemecTB W OWOTCOXMMHUYECKHE  ITUKJIBI

IKO0JOrusl CO00IIECTB. JKOJOTrHYECKHE CHCTEMBI
Coo0l11ecTBa  OPra’Hu3MoB. DBHOIIEHO3 M €ro  CTPYKTYPA.

Opra"nu3MaMu B OMOLIEHO3E.

OkocucremMa Kak oTkpbiTag cucrema (A. JIx. Tencnun). PyHKIHMOHAILHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAVIIEHTEHI, KOHCYMEHTEI, PENVIIEHTEL
Tpoduueckue ypoBHH. Tpobduueckue ILenu M CceTH. AOHOTHYECKHE OI0KH
skocucreM. [TouBBl M WIIBI B 3KOcHCTeMaxXx. KpyroBopoT BEIIECTB M IIOTOK
DHEPIMHU B DKOCHCTEME.

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI. bruoMacca 1 mpoayKuus. DKOIOTHYECKUE
NMPaMHIb]I YMCET, OMOMACCEHI M SHEPIHH.

JHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouru. DPaykmyayuu.
HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIeccHu. IlepBHYHBIE
1 BTOPUYHBIE CYKIIECCUHU " UX MPUYUHEL
AHTpOIIOTeHHBIE  BO3IEMCTBUA Ha cykueccud. KIIMMakCHOE COOOIIECTBO.
buopa3noobpasue ¥ MoJHOTAa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH
COOOIIIECTB.

[IpupoaHbIle SKOCHCTEMBL. JKOCUCMEMbL _03€D U PeK. IKOCucmembl _Mopell
U OKeanos. Jxocucmembl MyHOp, 1eCO8, CMenell, NYCHbltb.

AHTpPONIOTEHHEIC  DKOCHCTEMEL. ATrpo’KocucTeMa. ATpOIIEHO3.
MEXIY aHTPOIIONEHHBIMU M IPHUPOIHBIMHU DKOCHCTEMAMH.

VYpboskocucTeMbl. OCHOBHEIE KOMIIOHEHTHI _ypOoskocucTeM. T'opoackas
diopa u dayna. CuHaHTponM3anus TopoACKor dayHel. buomormyeckoe
1 XO03MCTBEHHOE 3HAYECHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBEIX B3aMMOJECHCTBUN OpPraHU3MOB
B 3KocHucTeMax. Poab  kackaonozo  a¢ghghexma  u  6u006-30uduxamopos
(knouesvix 6u008) 6 yHKyuoruposanuu sxocucmem. IlepeHoc SHEpPruu

CBs3u  MeXay

Pazanuus




aNeMeHTOB  (yriepoaa, as3ora). 30HAJIBHOCTH  OMOC(EpsI.
OcHoBHbBIE OMOMBI CYIIIH.

YenosedecTBO B Onocdepe 3emiin. AHTPOIIOTEHHBIC H3MEHEHHUS
B Omocdepe. [11obanpHBIC IKOJTOTHUYECKHUE TPOOIEMBI.

CocymecTBoBaHMEe TpUPOAbl M uenoBedecTBa. CoxpaHeHHE
Omopa3zHoOOpa3us Kak OCHOBa ycToiumBoCcTH Ouocheprl. OcHOBa
palMoOHANBFHOTO YIPABICHUS MPUPOAHBIMH pecypcaMH W HX
ucnosb3oBaHue. JlocTHkeHHst OMOIOTUU U OXpaHa MPUPOJIBI.

JdemoHcTpanum:

Ilopmpemur: A. JTx. Tencnu, B. H. Cykaues, B. 1. Bepnaackuii.

Tabnuyer u cxemvl: «lIlumessle nenn», «buomenos: cocraB u
cTpykTypa», «llpuponnsle cooOmectBay, «llenu nuTaHus»,
«Oxonoruueckass  nupamuaa», «buochepa m  UenoBeK»,
«DKocHCcTeMA IUPOKOIUCTBEHHOT'0 JIecay, « DKOCUCTEMA XBOHHOTO
neca», «buonenos Bomoemay, «ArponeHos», «lIpumepHsbie
aHTPOIIOTEHHbIE BO3JEMCTBUSA Ha MpUpOLy», «Baxkueiimue
WCTOYHUKHU 3arpsi3HEHHs BO3yXa U TPYHTOBBIX Bo1», «[louBa —
Ba)KHEHIIasi cocTapistonas ouocdepo», «PakTopsl Jerpajaliu
nouB», «llapHukoBbiil 3pdexT», «DakTopbl PpagMOAKTUBHOIO
3arps3HeHust Omocdepb», «OOmas cTpykTypa Ouocheps»,
«Pacnipoctpanenune xu3sHu B Ouochepe», «O30HOBBIH 3KpaH
6uochepr», «Kpyrosopor yriepoaa B 6uochepe», «Kpyrosopot
a30Ta B PHPOJIEY.

Obopyoosanue: Mosienb-anIuIMKaLus « TUMHYHBIE OMOLIEHO3BIY;
repOapuii «PactutenbHbie COOOIIECTBAY; KOJJIEKIIHI
«buonenos», «Bpenurenn BaKHEUIIMX CEIbCKOXO35HCTBEHHBIX
KyJIbTyp»; TepOapud H KOJUIGKIIMM PACTeHWH W JKUBOTHBIX,
NPUHAAISKAININE K Pa3HbIM SKOJIOTWYECKMM TpYyIIaM OJHOTO
Buna, Kpacnas kuura P®, uzoOpaxeHus OXpaHSEMbIX BHJIOB

paCTeHI/Iﬁ " )KUBOTHBIX.

U BCIICCTB MECXKAY CMCEXKHBIMH DJSKOCHCTCMaMU. Y CcTOMYMBOCTH OpraHM3MOB,
HOHVJISIHI/Iﬁ N SKOCHCTEM B VYCIOBHAX CCTCCTBCHHBIX W AHTPOIOICHHBIX

BO3JCHCTBHUH.

Mexanuzmwi 6030€lCmeusl 3a2pA3HEeHUl PA3HBIX Munos Ha
CYOOP2AHUSMEHHOM,  OP2AHUBMEHHOM,  NONVASUUOHHOM U OKOCUCINEMHOM
VPOBHSX, OCHOBbI OKON02UYECKO20 HOPMUPOBAHUSL

AHMPOno2enno2o _6o3oelcmeus. MeTom0Jorus MOHHTOPUHIA E€CTECTBEHHBIX H
AHTPOHOTCHHBIX SKOCHUCTEM.

JdemoHcTpannu

IHoptper: A. JIk. TeHCcan.

Tabauiel u CXEMBI: «CtpykTypa OHOLIEHO3aY, «DKocucTEMA
IIHPOKOIMCTBEHHOTO JIecay, «DKOCHCTEMa XBOMHOrO Jyiecay, «PYHKIIMOHAILHEIC
CPYIIIBI OPraHU3MOB B DKOCHCTEMEY», «KpyroBOpOT BELIECTB B DKOCHUCTEMEY,
«llenu nwrammsa (macTOMIMHAA, JAETPUTHAA)Y, «IKOJOTHYECKAsl OHpaMHIa
ypcenm, «IKoIoruyeckas IHUpaMuaa OHMOMAacCChl», «DKOJOrHYecKas MHpaMuaa
sHeprumy», «OopaszoBanue 0oa0Tay, «llepBuuHas cykieccusy, «BoccTaHoBieHne
jleca IOCJIE IOoXKapay, «ODKOCHCTEMA o3epay, «ArpoueHosy», «Kpyroopot
BEIISCTB ¥ MMOTOK SHEPTHU B arpolieHo3ey, «lIpuMepsl ypOOIKOCUCTEMY.

Ob6opynoBanue: repbapvu pacTeHHH; KOJUIEKIMH HACEKOMBIX; Yydesla ITHII
W _3BEpeil; repOapuy KYJAbTYPHBIX M JHUKOPACTYINMX PACTCHMI; aKBapUyM Kak
MOJIENIb DKOCUCTEMBI.

JlabopaTopHble ¥ NpaKTHYecKHne Pa0oThI

1l IIpakTuueckas paboTa «M3yucHue u onucanue ypOOIKOCUCTEMED.

2. Jabopatopuas pabora  «M3yuenme pasHooOpasus  MEIKHX
IMOYBEHHBIX YWICHHCTOHOTHX B Pa3HBIX DKOCHCTEMAX).

3. Dkckypeuss «DKCKypcHsl B THIOHYHBINA OworeoneHos (B myOpasy,
OCpe3HSIK, EILHMK, HA CYXOI0JIbHBIN UM HOMMEHHBIN JIYT, 03€P0, 00JIOTO)».

4, Dkckypcusa «OKCKYpPCUs B arpOdKOCHCTEMY (HA IOJIE FUIM B TCIUIMYHOE

XO3SHUCTBO )».
Bbuocdhepa — rio0ajpLHas JKOCUCTEMA
Bbruocdhepa — obOmemranerapgas 0007g04YKa 3eMIIM, TJE€ CVIIECTBYET HIH

CYIIIECTBOBAJA )KU3HE. Pa3BUTHE IpeACTaBICHUI 0 6uocdepe B Tpyaax . 3rocca.
Yuenne B. M. BepHaackoro o omocepe. Obnactu Ouochepsl U €€ COCTaB.
JKusoe BemectBo 6nocheps! U ero (HYHKIHH.

3aKOHOMEPHOCTH CYIIECTBOBaHUA Ouoceprl. OcoOeHHOCTH OHOCPeEphl Kak
r100anbpHOi  DKOCHMCTEMBL.  JIMHAMHYECKOE  paBHOBecHE B Omocdepe.
KpyroBopoThl BEIIECTB KM OHOICOXMMHMYECKHE IUMKILI  (YIJIEpOJa, a30Ta).
PUTMHYHOCTD SIBIIEHUH B OHocdepe.




3oHanbHOCTE OMochepsl. ITonsaTue o buome. OcHOBHEIE OMOMBI CYIIIN: TYHIPA,
XBOWHBIE JIeca, CMEIIAHHBIE M IMHPOKOJMCTBEHHBIE JIECA, CTENH, CAaBAHHEIL,
INYCTBIHU, TPONUYECKHME  JIeca,  BBICOKOropbs. Kiummar, pacTHTENLHBIN
M SKMBOTHBIM MHp OMOMOB CYIIIH.

CTpykTypa ¥ QYHKIMSA JKMBBIX CHUCTEM, OIIEHKA HMX PECYPCHOrO IMOTEHIHAaIa
1 Onoc(hepHbIX (QYHKIIHIA.

JdemMoHcTpanuu

IHoptpern: B. M. Bepuajackuii, 3. 3rocc.

Tabmunel ¥ cxeMbl: «[eocdhepbl 3emun», «KpyroBopoT a3oTa B IPUPOIE,
«Kpyrosopor yriepona B mnpupone», «KpyroBopor KHCIOpOIa B IPHUPOIEY,
«Kpyrosopor Bojpl B npupoae», «OCHOBHEIE OMOMEI cylny, «KnuMaTuyeckue
nosica 3emuny, «Tyaapay, «Taiiray, « CMemannslid gecy, «IIIHpoKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «I1ycTbiHIY), « TpoIHYECKHUI J€0).

O06opyoBaHue: repdapuu pacTCHUM Pa3HBIX OMOMOB; KOJUICKIIUY JKHBOTHBIX.
YenoBek ¥ OKPY:KAIOIIAS cpela

DKOJIOTHUECKHE KPU3UCHLI M HMX IPUYMAHLL. Bo3aelcTBHE dYelIOBEKA Ha
ouocdepy. 3arpsasHeHue BO3AYIIHONW cpeabl. OxpaHa BoO3ayxa. 3arps3sHeHHE
BOAHOW cpennl. OxpaHa BOAHBIX pecypcoB. Paspyiienue mnouBnl. Oxpana
IIOYBEHHBIX pecypcoB. M3MeHeHnEe KIUMATa.

AHTpPOIOreHHOE BO3JIENCTBHE HA PACTUTEILHBIA M KMBOTHBIM mup. OxpaHa
PACTUTEIHHOIO M KMBOTHOrO MHUpa. OCHOBHBIC NMPHHIMIOLI OXPaHbl IIPUPOJIEL.
Kpacuble kuurd. Ocobo oxpansiemble npupognbie Teppuropuu  (OOIIT).
boTannyeckue cajapl M 300J0THYECKHE TAPKH.

OCHOBHBIE NIPUHIMIILI YCTOMYMBOIO Pa3BUTHS UEIOBEYECTBA M IIPHUPOJIEL
ParronansHOE PUPOAOIIOIHL30BAHHE 1 COXpaHCHUE OMOJIOTHYECKOr0
pa3HooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TIO0ANTBHBIX YKOJIOTHYECKHX
Kpu3ucoB. OcoOEHHOCTH COBPEMEHHOIO KPU3HMCA U €TI0 BEPOSITHBIE MOCAEACTBHUSL.

PasBurre  METOHOB  MOHHTOPHMHIA  Pa3BUTHA  OHACHBIX  TEXHOTEHHBIX
npoleccoB. Cucmemmuble uUcciedosanus. nepexooa K pecypcocbepezarouieli
U KOHKYDEHMOCNOCOOHOU oHepeemuke. buonorunueckoe pa3HooOpa3me
U Ouopecypcebl. Hayuonanbubvle unpopmayuonunsie cucmembl, 00ecneyusauue
00CmYNn K UHGOpMayuy no COCMOAHUIO OMOENbHbIX U006 U dxocucmem. OcHo6bl
OKOPeabUIUMAauuy __ IKOCUCMEM U CnOco008 _O60opbObl ¢ OHUONOBPEHCOCHUIMU.
Pexonucmpyxyus Mopckux u Ha3emMHbIX SKOCUCHIEM.

emoncrpannu

Tabuuibl ¥ cXeMBI: «3arpasHenne atMocdephl», «3arpasHeHne Tuapochepuy,
«3arps3HeHre  mouBbl», «IlapHHKOBBIA  dddekTy, «Ocob0  oXpaHseMbIE
HNPHUPOJHBIE TEPPUTOPUIY, «Moaenu YIPaBaIEeMOI0 MUPAY.




Oo6opynoBanue: dororpadui OXpaHIEMBIX PACTEHHUM M KHUBOTHBIX KpacHoil
kauru PO, KpacHol KHUTH peruoHa.

B TemaTmueckoM IUTaHUPOBAHHMM MJISi K&KIOTO Kiacca NpeAroiaraercs pe3epB yueOHoro BpemeHd. Ha 0a30BOM ypoOBHE €ro peKOMEHAyeTCs
MCIOJIb30BaTh I MIOBTOPEHUS U 3aKperieHusl MaTepuaina, a Takke peduiexkcuu. Ha yrmyOieHHOM ypoBHE AJis MPOBeACHUs 0000IAIONINX YPOKOB,
3alIUThI 00YYAIOUIMMHCS IPOCKTHBIX U y4eOHO-HUCCIIE0BATEILCKUX padoT.



2.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSYYEBHOI'O
HNPEIMETA «bHOJIOI' U5

Cormacno @®I'OC COO, ycranaBimMBalTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHHSA
00YyYaloMMHUCS TIPOTpaMM CpeJHero olmiero o0pa3oBaHuUs: JIUYHOCTHBIC, METAlPEIMETHBIC U
MMPECAMCTHBIC.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJIbTAaTOB OCBOEHHUS IMpeaMera «buonorus» BblIeIEHBI
CIICAYIOUINE  COCTaBJSIOIINE: OCO3HAHUe  OOYYAIOIUMHCS  POCCHUICKOW  TIpakKIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEAENICHUIO;
Hanuyue momueéayuu K OOYYCHHMIO OWOIJIOTUH; yeleHanpasienHoe passumue BHYTPEHHUX
yOEXKIACHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIMI pa3BUTHUS
OMOJIOTMYECKOI0 3HAHUS; 20MOBHOCMb U CHOCOOHOCMb O0YYalOUIMXCsS PYKOBOJACTBOBAaThCS B
CBOCM  JEATENIbHOCTH  LIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAaMH, MPUCYIIUMHU  CHCTEME
OMoNIOTHYECKOTO  00pa3oBaHUs;  Haiuyue  NPABOCO3HAHUS  DKOJOTHMYECKOHW  KYJIBTYDHI,
CNnOCcOOHOCMU CTABUTD LEH U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIndaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «buonorusy» N0CTUralTcs B MHCTBE YueOHOM
W BOCIIMTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHMHM C TpaJWIIHOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, MPUHSATHIMU B
oOuiecTBe NIpaBUJIaMU U HOPMAaMM IMOBEJIEHUS U CIIOCOOCTBYIOT IIpOLIECCAaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CAMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULUU JTUYHOCTH, MATPUOTHU3MA U
YBaXEHHSI K 3aKOHY U IPaBOIIOPSIAKY, YEJIIOBEKY TpyJa U CTaplIEMy IIOKOJEHHIO, B3aUMHOI'O
yBaXEHHs, OEpeKHOTO  OTHOIIEHHWS K  KYJIbTYPHOMY  HACIEOUI0 U TPAAUIUIM
MHOTOHalMOHAJIBHOTO Hapoia Poccuiickoit denepanuu, Opupoe U OKpYyKarollen cpeie.

JIudHOCTHBIE pE3yNbTaThl OCBOEHUS y4eOHOro mpenMera «bUONOTHS» OMKHBI OTPa’KaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS CHOPMHPOBAHHONW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAlui, MO3UTUBHBIX BHYTPEHHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOrO  OOIIeCTBa,
pacHIMpeHNne >KMU3HEHHOI'O ONbITa M OMbITAa JEATEIbHOCTH B IMPOIECCE peaiu3alid OCHOBHBIX
HaHpaBHGHI/Iﬁ BOCIIUTATEIBHOMN JACATCIIbPHOCTH, B TOM YHCJIC B HaCTH.

1. I'pa:k1aHCKOr0 BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O00YUYAIOLIErocsi KaKk aKkTUBHOTO U OTBETCTBEHHOTO
qJIeHa POCCHIICKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;
TOTOBHOCTb K COBMECTHOU TBOPUYECKOM JIEATENHHOCTH MPHU CO3AAHUN YUSOHBIX MPOECKTOB,
pelIeHUH yIeOHBIX M ITO3HABATEIIBHBIX 33129, BRITIOJTHEHUH OMOJIOTHYSCKUX IKCITIEPUMEHTOB;
CIIOCOOHOCTH OTpeNeNsITh COOCTBEHHYIO MO3HIIMIO MO OTHOIICHHUIO K SBICHUSM COBPEMEHHOMN

JKM3HHU U OOBSICHATE €€;

YMEHHE YUUTHIBATh B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBUS
JIOJICH ¢ pa3HbIMH YOKICHHUSIMHE, KYJIbTYPHBIMU IICHHOCTSIMH M COITUATBHBIM ITOJIOKCHHUEM;
TOTOBHOCTb K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJTHEHHS  y4EOHBIX,

MMO3HABATEIBHBIX W HWCCIICOBATEILCKUX 3aJad, YBXKHUTEIHHOTO OTHONICHUS K MHEHHIO



OTIOHEHTOB MPH 00CYkKIEHNN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;
TOTOBHOCTb K TYMaHUTAapHON U BOJOHTEPCKOM 1E€ATEIBHOCTH.

2. [TIaTpuOTHY€CKOro BOCIMTAHMSA:

Cc(OPMHUPOBAHHOCTb POCCUICKON I'pa)IaHCKOW MJCHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K
CBOEMY HapOy, 4YyBCTBA OTBETCTBEHHOCTH Iiepes PoauHOMN, rop1oCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK U KyJIBTYpPY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHATIBHOI0 Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHWE K IMPUPOJAHOMY HACJIEIUI0O M MaMATHUKAM MPUPOJbI; AOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHX, TPYAE;

CIIOCOOHOCTh OLICHHMBATh BKJIAJ] POCCHUMCKMX YYCHBIX B CTaHOBJIEHHE M DPa3BUTHE OUOJIOTHUH,
[IOHUMAaHUs 3HA4Y€HUs OMOJOTrMM B IO3HAHUM 3aKOHOB MPUPOABI, B JKU3HU YEIOBEKA M
COBPEMEHHOI0 O0IIIECTBA;

ujeiHas yoex 1IEHHOCTh, TOTOBHOCTb K CITY’KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0

cynb0y.

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO ITOBEICHNS,

CIIOCOOHOCTH OIIEHUBAThH CHUTYAIUIO U IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCH Ha
MOpaJbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HAHKE JIMYHOT'O BKJI4/1a B IOCTPOCHUE YCTOMYMBOTO OYy/IyIIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOMM POJAUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O
MPUHATUSA HEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo10B Poccum.

4. JcTeTHYeCKOro BOCIIUTAHNA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOUYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOILICHHIA;

MOHMMAaHNE 3MOIMOHAIILHOTO BO3/IEHCTBUS KUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIP@KEHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMIICHHUE MPOSBIATH KayeCTBa
TBOPYECKOM JINYHOCTH.

5. ®u3n4ecKoro BOCIUTAHMS:

MOHMMAaHWE M peaju3alus 3J0pOoBOro M Oe30macHOro obpasza >KM3HU (30POBOE MHUTAHUE,
COOJIOICHNE TUTHEHUYECKUX TIPABUI U HOPM, cOaTaHCUPOBAHHBINA PEXKUM 3aHSATHH U OTABIXA,
perynsipHass ¢u3nYecKas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY M ICUXUYECKOMY 3710POBBIO;

MMOHMMAaHKUE [IEHHOCTH MPaBWJI MHIWBHUIYyaTLHOTO M KOJIJIEKTUBHOTO 0€30M1acCHOTO TMOBEICHUS B
CUTYAIHSX, YTPOXKAFOIINX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAaHWE TIOCIEACTBUI M HENPUATUS BPEAHBIX TMPUBHIUEK (YHOTPEONECHUS AIKOTOIIs,
HapKOTHUKOB, KYpPEHHUS).

6. Tpy10BOro BOCIMTAHUS

TOTOBHOCTH K TPY/Ly, OCO3HaHHE IEHHOCTH MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATETLHOCTH TEXHOJOTUYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~MHHUIIMUPOBATh, IJIAHUPOBATh U  CAMOCTOSITENLHO  BBIMOJTHATH — TaKyIO
NEeSTETLHOCTD;

UHTEpPEC K pa3IuuHbIM cdepaM MNpoPecCHOHATHHON IeATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp Oyaymiei mpodeccun U peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb U CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCEH JKU3HH.



7. IKOJOTrHYECKOr0 BOCIIUTAHUSA

AKOJIOTUYECKH 11eJ1IecCO00pa3HOe OTHOIIEHHE K MMPUPOJIC KaK UCTOYHUKY JKU3HHU Ha 3eMJie, OCHOBE
€¢ CyIIECTBOBAHUS,

MOBBIIICHUE YPOBHS 3KOJOTHYECKON KYJIBTYPhI: MPHOOPETEHNE ONBbITA INTAHUPOBAHUS ITOCTYIIKOB
Y OIICHKH UX BO3MOXKHBIX MOCJICICTBHI JIJIsI OKPY>KAIOIICH CPEIbI;

OCO3HAaHHE TJIOOATBFHOTO XapakTepa »JKOJOTHYECKHX MpoOJieM W TyTed WX pelIeHUs;

CIOCOOHOCTh HCIIOJIb30BaTh MPHOOPETacMbIC NP U3YYCHUH OWOJIOTUU 3HAHUS M YMEHUS MPHU

pelIeHrur Ipo0OJieM, CBSI3aHHBIX C PAIlMOHAIBLHBIM PUPOIOIOIL30BaHNEM (COOII0ICHUE

MpaBUJI MOBEJICHUS B MPHUPOJIC, HAMPABICHHBIX HA COXPAaHEHHWE PAaBHOBECHUS B IKOCHCTEMaX,
OXpaHy BHUJIOB, YKOCHCTEM, OUOCheph);

AKTUBHOE HEMPUATHE JEHCTBUMA, MPUHOCIIIMX BPEJ OKpPYXKaIoleld MPUPOIHON cpeie, YMEHHE
MPOTHO3UPOBATh  HEOJIATONMPHUATHBIE OJKOJOTHYECKHE TIOCIEICTBUS  NPEIIPUHUMAESMBIX
JEUCTBUM U NIPEOTBpAIATh HUX;

HAJIMYUE PA3BUTOTO 3KOJOTHYECKOTO MBINUICHHS, JKOJIOTHMYECKON KyJIbTYphl, OIBITA
NESTebHOCTH JKOJIOTMYECKOM HAMpaBIIEHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS HMH B
MMO3HABATEIFHON, KOMMYHHUKATHBHOW W COIMAILHOW TPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTHYECKOU JIEATSILHOCTH DKOJIOTMYECKON HAIPaBIECHHOCTH.

8. IleHHOCTH HAYYHOI'0 MIO3HAHMSA

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKd U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JUAJIOre KYJbTYp, CIOCOOCTBYIOILIETO
OCO3HAHMIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHUDE;

COBEpIICHCTBOBAHME SI3bIKOBOM M YMTATEIBCKOM KyJIbTYPbI KaK CPEJCTBA B3aUMOJIECHCTBUS MEKITY
JIOABMU M TTO3HAHUSI MUPA;

MOHUMaHUE CrernuGuKy OWOJOTMM Kak HayKd, OCO3HaHHiA e¢ ponmd B (HopMUpOBaHHUH
pallMOHAIBPHOIO  HAYYHOTO  MBIIUICHUS, CO3JAHUU  1IEJIOCTHOIO NpEACTaBiIeHUs 00
OKpY’KaroIlleM MUpPE KaK O €MHCTBE MPUPO/IbI, UEIOBEKa U OOIIECTBA, B TO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MPOOIeM COXpaHEHHsI TPUPOTHOTO PABHOBECHS;

yOEKICHHOCTh B 3HAUMMOCTH OMOJIOTMH AJI1 COBPEMEHHON LIMBHJIN3ALNN: 00ECIIEUeHUsI HOBOTO
YPOBHSI pa3BUTHUS MEIUIMHBI; CO3/IaHHE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHble IMpoOJeMbl pa3BUTHS YEIOBEYECTBA; IMOMCKA IMyTeH BBIXOJAa W3 TI00ATbHBIX
HKOJIOTUYECKUX MpobieM W obecrieyeHus Mmepexoja K YCTOHYMBOMY  Ppa3BUTHIO,
paloHaIbHOMY HCIOIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IapTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHHUU OMOJOTMYECKHUX 3HAHUI B LENSIX MOBBIIIEHUS 0OIIei
KYJIbTYpBl, €CTECTBEHHO-HAy4YHOW I'pPaMOTHOCTH, KaK COCTaBHOM YacTH (PyHKUIMOHAIBHOM
IPaMOTHOCTH 00y4aromuxcsi, GopMUPYEMOIl ITPH U3yUEHUH OHUOJIOTHH;

MOHMMaHWE CYIIHOCTH METOJOB T[I03HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4aeMble 3HAHUS JUI1 aHAIW3a U OOBSCHEHMS SIBICHUI
OKpPY’KaloIIero MUpa U MPOUCXOASIIMX B HEM HM3MEHEHMI; YMEHUE JenaTh 00OCHOBaHHbBIE
3aKJIIOYCHHsT Ha OCHOBE HAy4yHBIX ()AaKTOB W HMMEIOUIUXCS JAHHBIX C IEJIbI0 IOJy4YeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETILHO MCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUA Ui PELIeHUs: mpodieM B
pEaIbHBIX KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHE IIEHHOCTHM HAy4YHOH JEeATENbHOCTH, T'OTOBHOCTb OCYIIECTBIISATH IPOEKTHYI H
HCCIIEIOBATENBCKYIO A TEIbHOCTh MHIUBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30oBaHUIO U caM000pa30BaHUIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHHUH 10 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

B mporecce mocTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS OOYYAIOMIMMUCS MPOTPAMMBI
cpeaHero oOmiero oOpa3oBaHHs Yy OOYYaroIUXCS COBEPIICHCTBYETCS  AMOYUOHANbHbIL



unmesiekm, NPEAIoNIararmui coOpMUPOBAHHOCTD:

CaMOCO3HAHUs1, BKITFOUAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOS SMOIIMOHAIEHOE COCTOSTHUE, BUICTh
HaIpaBIICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAILHOU C(epbl, OBITh YBEPSHHBIM B ce0€;

camope2yiuposans, BKIIIOYAIOIIETO CaMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOC MOBEJICHHE, CIIOCOOHOCTh AIalITUPOBATHCS K SMOIIMOHAILHBIM U3MEHEHUSM U TIPOSIBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYymMpeHHell MOmueayuu, BKIOYAIOIIEH CTpeMIICHHE K JJOCTH)KEHHIO IIETTH U YCIIEeXY, ONTHMH3M,
MHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOMS U3 CBOMX BO3MOYKHOCTEH;

amMnamuu, BKITOYAOIEeH CiocOOHOCTh TOHUMATh YMOITMOHAILHOE COCTOSIHUE APYTUX, YUUTHIBATH
€ro MpH OCYIIECTBICHUU KOMMYHHUKAIIUH, CIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHMIO;

COYUATLHBIX HABLIKOS, BKITIOYAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTHMH JIFObMH,
3a00TUTHCS, TPOSIBIISATH UHTEPEC U Pa3peraTh KOHPIUKTHIL.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ysibTaTbl OCBOEHHMsI yuyeOHoro mnpeamera «buonorus» exrouarom:
3HauuMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCA  MEXIAUCLUIIIIMHAPHBIE
(MexXnpenMeTHbIE) 00LIeHAYUHbIE TOHATHUS, OTPAXKAIOIUE 1IeIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenu(uKy METOOB TIO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOLECC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, MCCIIeI0OBaHNe, HAOII0ACHNE, U3MEPEHNUE, SKCTIEPUMEHT H JIp.); YHUBEPCAIbHbIE yueOHbIe
neiictBuss  (IO3HaBaTeNIbHblE, KOMMYHUKAaTHBHbBIC,  pEryJIATUBHBIE),  OO0eCleYHBaIOLINe
¢dopmupoBaHne (PYHKIHOHAIBHOW TPAMOTHOCTH W COIMAJIBHON KOMIIETEHIIMH OOYYarOIINXCS;
CHOCOOHOCTh o0yyaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHMBEpPCAIbHbIE YYEOHbIE JEWCTBHA B I103HABATEIBHOU U
COLIMAJIbHOU IIPAKTHKE.

MeranpeamMeTHble pe3yIbTaThl OCBOCHUS IPOTrPaMMBbI CPEHEr0 001Iero 00pa3oBaHusl T0JIKHbI
OTpa)kaTh:

OBaajcHNe YHUBEPCATbHBIMHU V‘{e6HBIMI/I IMO3HABAaTEIbHBIMU ICHUCTBUSIMHU:

1) 6azoswvie no2uueckue oeticmeust.

CaMOCTOSITENIbHO ~ (hOopMyNIupoBaTh M aKTyaJM3UpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh MpPU OCBOEHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBINIUIEHUs (aHaiau3a, CHUHTE3a,
CpaBHEHHUs, Kiaccu(puKaluM, O0O0O0OIIEHHS), PACKPHIBATH CMBICT OMOJIOTMYECKHX MOHSATHH
(BBLAETATH UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MOHATUSIMHU);

OTIpEeIEIIATh LIeNU JIeATENbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUU UX JTIOCTUKEHUS, COOTHOCUTD
PE3yJIbTAThI JEATEIBHOCTH C ITOCTABJIEHHBIMU LIETISIMY;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl OOBSICHEHUSI (PaKTOB U SIBJICHUI >KMBOW MPHUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYk AECHUS (MHIYKTUBHBIE, NEAYKTUBHbIE, IO AHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH U NMPOTHBOPEYUS B pACCMAaTPUBAEMBIX SIBJICHUSX, (POPMYJIUPOBATH BHIBOABI U
3aKJIFOUYEHNS;

MPUMEHSTh CXEMHO-MOJIEJbHBIE CpPEACTBA JJsi NPEJACTABICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHUN B M3y4aeMbIX OHMOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTHBOPEUHM pazHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALMOHHBIX UICTOYHHKAX;

paspabarbiBaTh IUIAaH PELICHUs MPOOJIEMBI C YYETOM aHalM3a MMEIOIIMXCS MaTepHajbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM, OLIEHUBATH
PHUCKHU TIOCTIEICTBUN e TENbHOCTH;

KOOD/JIMHUPOBaTb M  BBIIOJHATH paboOTy B  YCIOBHMAX pPEaJbHOrO, BHUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KpeaTUBHOE MBIILIIEHHUE pu pelieHnn JKU3HEHHBIX npobiewm;



2) baszosvie ucciedoamenbeKue Oetcmeust:

BJIAJIETh HAaBBIKAMH Y4YeOHO-HCCIICAOBATEILCKOM ¥ TPOCKTHOW JIESTETLHOCTH, HaBBIKAMH
paspenieHus npoodsieM; CoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/I0B
peleHusI MPaKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BATh PA3JIMYHBIC BUABl JICATEIBHOCTH IO IMOJYYCHHIO HOBOTO 3HAHWS, €ro
WHTEPIPETAINU, TIPEOOPa30BAHUIO M MPUMEHEHHIO B YYCOHBIX CUTYaIUsIX, B TOM YHCIE MPH
CO3/IaHUU YYEOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBAaTh HAYYHBIA THII MBIIUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJOTHEH, KIIIOUYEBBIMHU
MOHATHSIMA U METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 33aJaud B OOpPa30BaTEIbHOW JCSITEIBHOCTH U
KU3HEHHBIX CUTYaIIUSX;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIC CBSI3U M aKTyaJIM3UpPOBATh 3ajady, BBIJBUTATh TUIIOTE3Y €€
pEllIeHUs], HAaXOIUTh apryMEHTBl IS JOKAa3aTeNIbCTBA CBOMX YTBEPXKICHHH, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATH TOJYUYECHHBIC B XOJI€ PEIICHHS 3a7aud Pe3yJIbTaThl, KPUTHICCKH OIICHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHCHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLICHKY HOBBIM CHUTYAIUSIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TOMCK IIepeHOCa CpPEACTB M CIIOCOOOB JCHCTBUS B
PO ECCHOHATIBHYIO CPELY;

YMETh IMEPESHOCUTH 3HAHUS B TIO3HABATEIILHYIO U MPAKTUYECKYIO 00IACTH )KU3HEACITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAILHBIC TIOIXO/IbI M PEIICHUS; CTABUTH MPOOIEMBI U
3aJ1auu, JIOMYCKAIOIINE AlTbTCPHATUBHBIC PELICHHUS;

3) Oeticmeus no pabome ¢ ungpopmayueir:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMAIUK (TEKCTe y4eOHOTO 1Mocoous, Hay4IHO-
HOMYJIAPHON JuTeparype, OMOJOrHUECKUX CJIOBapsAX U CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax
NaHHbIX, B VHTepHere), aHaIM3UpPOBaTh WH(MOPMALMIO PA3NIUYHBIX BHJIOB U  (QopM
IIPEICTaBICHMS], KpUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

¢bopMynupoBaTh 3ampochl U TMPUMEHATh pa3IMYHblE METOAbl MpH TOUCKE M O0TOOope
Ouosiornyeckoit nHpopMay, HeOOXOJMMOH JIJIsl BBITOJHEHHS! YUeOHBIX 3aa4;

NpUOOpeTaTh  OMBIT  MCIONb30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOIHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BaHUS PA3IUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO (POpPMY IPEACTaBIE€HUs OMOJOrHYecKor HH(OopMaluu
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH H JIp.);

HCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA IPU paboTe ¢ OMosorndeckoi nHpopmammen:
NPUMEHATh XMUMHUYECKHe, (pU3MUecKue W MaTeMaTH4YecKHe 3HAaKW M CHUMBOJbI, (HOPMYJIHI,
ab0OpeBHaTypy, HOMEHKJIATypy, HCIIOJIb30BaTh U MPE0OpPa30OBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE
CpEICTBA HAIJIAIHOCTH;

BJIaJIeTh HaBBIKAMH PACIO3HABAHUS W 3alUTHI MH(OpMAIMK, HHPOPMALMOHHON 0e3011acHOCTH
JUYHOCTH.

OBJ'Ia)]eHI/Ie YHUBEPCAJIbHBIMHU KOMMYHUKATUBHBIMHA )ICfICTBI/ISIMHZ

1) obwenue:

OCYIIECTBIIATH KOMMYHHKAIIMM BO BCeX cepax »KM3HH; aKTHBHO y4acTBOBATH B JHAIIOTE HIIH
JMCKYCCHH TI0 CYIIECTBY OOCYXIaeMOi TeMbl (yMEHHE 3aaaBaTh BOIPOCHI, BBICKA3bIBATH
CY’KIEHHS OTHOCHTENILHO BBINIOJIHEHHS TIpelaraeéMoil 3a/aud, Y4YUTHIBATH HMHTEPECHI U
COTJIaCOBAHHOCTh MO3MIIMI IPYTrUX YYaCTHUKOB JHAIOTa UIIH TUCKYCCHN);

pacro3HaBaTh HeBepOallbHBIE CPEICTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHUS KOH(PIIUKTHBIX CHTYAIHIi; YMETh CMATYaTh KOH(PIUKTE M BECTH
[IEPETOBOPBI;



BJIQ/IETh PA3IMYHBIMU CrlocoOaMu OOIICHUS M B3aUMOACHCTBHSI; TOHUMATh HAMEPEHHs APYTUX
TOJEH, MPOSIBISITH YBAXKUTEIBHOE OTHOIICHHWE K COOECeTHUKY M B KOPPEKTHOH Qopme
(bopMyIIHpPOBAaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) coemecmmuas 0esimenbHOCb.

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHTHOW U HHIMBUAYATbHON pabOThI IPU PELICHUH
OMOIOTMYecKOl TPOOJIeMbl, 0OOCHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHUS TPYIIOBLIX (HopM
B3aMMOJICICTBHS MPU PEUICHUH Y4eOHOU 3a7auu;

BEIOMpATh TEMATUKy W METOJbI COBMECTHBIX JICHCTBHA C Y4eTOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEH KaXKJI0r0o 4jeHa KOJUICKTUBA;

MIPUHUMATH LI€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JAECUCTBUS 110
e¢ JOCTHMIKEHMIO: COCTaBJATh IUJIaH JEWCTBUM, pacCHpelessiTh POJW C YYETOM MHEHHM
YY4aCTHUKOB, 00CYKJaTh PEe3yJbTaThl COBMECTHON PabOTHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJIa M KaXKJOTO YYaCTHHKA KOMaHIbl B OOIIMN pe3ynbTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh HWJEU C T[O3UMLIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IUYHBIX CUTYaLHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaxKe€HUE, ObITh MHUIIMATUBHBIM.

OB1aicHNe YHUBEPCAIbHBIMU PETYISITHBHBIMHU JICHCTBHSIMU

1) camoopeanuzayus:

UCTIOJIB30BATh OMOJIOTMYECKHE 3HAHUS JIJISl BBISIBIICHHS TIPOOJIEM M MX PEIICHHs B KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHMM II€JIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX U IOCTYIKaxX IO OTHOLICHUIO K YKUBOH IIPUPOJE, CBOEMY 3J0POBBIO U 310POBbIO
OKPY’KaIOIIHNX;

CaMOCTOSITENILHO OCYIIECTBIISAThH TO3HABATENbHYIO JESITEIbHOCTD, BBIABIATH MPOOJIEMBI, CTABUTH
u (QopMyIUpOBaTh COOCTBEHHbIE 3a/ladyll B OOpa30BAaTENbHOM IESITENBHOCTH M KU3HEHHBIX
CUTYaLUsX;

CAMOCTOSITEJILHO COCTaBJIATh IIAH PEIIEHHs NPOOJIEMBl € YY€TOM HMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYALUIM;

pacuIMpsATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILIEHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO LIMPOKOH HSpYyIMLMU B Pa3HbIX 00JACTIX
3HAHUMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHB;

2) camoKoHmpow.

JaBaTh OIIEHKY HOBBIM CHTyallMsM, BHOCHTH KOPPEKTHBHI B J€ATEIBLHOCTh, OLECHHBATH
COOTBETCTBHE PE3yJIHTATOB IICIISM;

BJIAJETh HaBBIKAMHU II03HABATEILHON pE(IEKCHH KaK OCO3HAHHs COBEPIIAEMBIX IEHCTBHU H
MBICITUTEIBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHHIT; HCIOIB30BaTh MPUEMBI pedICKCHN
ISl OIIEHKH CHUTYAIMH, BEIOOpA BEPHOTO PEIIEHUS;

YMETh OLIEHMBATh PHCKH M CBOEBPEMEHHO MPUHHMATH PEMIEHHUS [0 X CHIKEHHIO;

NPUHUMATh MOTHBBI U apT'YMEHTBI IPYTHX TIPH aHAIKM3€ PE3yIbTaTOB ACATEIbHOCTH;

3) npunsimue cebsi u Opyaux:
MPUHUMATH ceos, MTOHUMAsT CBOU HEJI0CTaTKU " JIOCTOMHCTBA;



MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPHU aHAIU3€ PE3yIbTaTOB JESTEbHOCTH;
MpU3HaBaTh CBOC MIPABO U MPABO JAPYTUX HA OIMIUOKU;
pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHP C ITO3UIIMH APYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI HA BA3OBOM YPOBHE

[Ipenmernsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouosnorumu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue uid yaeOHnoro mnpeamera «buosnorus» HayuyHble 3HaHUS, YMEHUS H
CrocoObl JEHCTBUH MO OCBOCHHUIO, HWHTEpHpETallMd W MpeoOpa3oBaHUIO 3HAHUH, BUJBI
JIEATEIIFHOCTH 110 MOJIYYEHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHUH B Pa3IMYHBIX YUIEOHBIX
CUTYyAIMSIX, a TAK)KE B PEaIbHBIX KU3HEHHBIX CUTYaIUAX, CBI3aHHBIX ¢ Onosorueii. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl MPEICTABICHBI IO TO1aM 00yUYeHHSI.

10 kiaace

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro mpeameTa « bHogorusy N0KHBI OTpaxarh:

1) chopMHPOBAaHHOCTH 3HAHMHA O MECTE€ M POJM OHMOJIOTHM B CHCTEME HAYYHOTO 3HAHUSI
€CTeCTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS; O BKIIAJE POCCUUCKUX U 3apYOCKHBIX YUCHBIX-OHOJIOTOB B pa3BUTHE
Ouonoruy; (PyHKIMOHAIBHON TI'pPaMOTHOCTM 4YeJOBEKAa JMJIs PEUIeHMs] XU3HEHHBIX 3a/]a4; 6
NO3HAHUU 3AKOHO8 NPUPOObL U peuieHul NPod.1eM PAUUOHATbHO20 NPUPOOONOIb308AHUS, O 8KIAOE
DPOCCULICKUX U 3aPYOEHCHBIX VUEHbIX 8 pa3sumue OUoI02uu;

2) yMEHHE pacKpbIBaTh COACPIKaHUEC OMOJIOTMYCCKUX TEPMUHOB M TOHSATHI: JKU3Hb, KIICTKA,
OpraHu3M; MeTa0ou3M (0OMEH BEIIECTB U MPEBpaIllEeHUE SHEPTUH ), TOMEOCTa3 (CaMOPETYIISIIHS ),
YpPOBHEBasi  OpraHW3alds  KUBBIX  CHUCTEM,  CaMOBOCIPOHM3BEACHHE  (PEmpOayKIIus),
HACJICJCTBEHHOCTh, W3MEHYHMBOCTb, POCT M Pa3BUTHE; GIAOCHUE CUCMEMOU OUON02UYEeCKUX
BHAHUU, Komopas_eKkayaem. oOuonocuyeckue meopuu (xknemoyunas meopus 1. Illsanna, M.
Hlnetioena, P. Bupxosa,; xpomocomuas meopus nacieocmeennocmu 1. Mopeana); yuenus (H. U.
Basunosa — o yeumpax mmno2co00pasus_u_npoucxoxcoOeHus. KyaibmypHbIX PACMeHUll), 3aKOHbl
(e0unoobpasus NOMOMKOE Nepeo20 NOKOJNEHUA, PACUIENICeHUs, YUCINOMbL 2aMem, He3a6UCUMO20
Hacnedosanus 1. Menoens; comonocuueckux psaoos 6 HacieOCmeeHHou usmenyusocmu H. U,
Basunosa); npunyunsi (komniemenmapuocmi),

OTIPEICIIATH TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMAM;

3) yMeH#He BIaJeTh METOIaMH HAyYHOTO TIO3HAHUS B OMOJIOTHH: HAOJIOICHUE M OITUCAHUE )KUBBIX
CUCTEM, MPOIIECCOB U SIBJICHMI;, OpraHu3alvs U MPOBEAECHUE OHOJIOTHYECKOrO HKCIIEPHUMEHTA,
BBIIBIDKCHUE THUIIOTE3bI, BBISBICHHE 3aBHCHUMOCTH MEXAY HCCICAYEMbIMH BEITUYHHAMH,
00BsICHEHUE TIOTYYECHHBIX PE3yIbTaTOB, UCIIOIB30BAaHHBIX HAYYHBIX MOHSATHI, TEOPUH U 3aKOHOB;

YMeHUe 0enams _6bl800bl _HA OCHOBAHUU NOJIYYEHHLIX De3YAbmamos, 61a0eHUe OCHOBHbIMU
MeMoOaMy__HAYYHO20 _NO3HAHUSA, UCHOJIb3YEeMbIX 6 OUON02UYECKUX UCCAEO008AHUIX _IHCUBLIX
00bexmos (onucanue, usmeperue, HabarodeHue, JKCNepUMenm);

4) yMeHHWE BBIJICNATh CYIIECCTBCHHBIC MPU3HAKA BHPYCOB, KJICTOK MPOKAPUOT M IYKAPHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MpeBpaIleHns] YHEPTrUN B KJIEeTKe, (OTOCHUHTE3a, MIACTUYECKOTO WM JSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OTUIOJOTBOPEHHUS, PA3MHOKCHHUSI, HHANBUAYATLHOTO Pa3BUTHS
opranu3Ma (OHTOTEHE3); a8mompodHo20 U 2emepompohro2o munog numarus, omocunmesda,
camemozenesa, Imbpuoceneza, NnocmiaMOPUOHAILHO20 DA36UMUs, 83AUMOO0CUCINEUS _2EHO08,
2emepo3ucad; UCKYCCmMEEeHH020 omobopa,

5) ymMmenue ycmanasiusamv 83aumMOCEI3U_MeHcOY OP2aHOUOAMU KIeMKU U UX (QVHKUUSMU,
CmpOoeHUeM KIemoK PA3HbIX MKAHEl U UX QVHKYUAMU, MeHCOY OPSAHAMU U CUCEMAMU OP2AHO8
YV _pacmenull, HCUBOMHbLIX U _YeN06eKA U UX (DYVHKYUAMU, MENCOY CUCHEMAMU OP2AHOS8 U _UX
dyuKyuAMU, MeHcOY dmanamu_0OMeHA euecms; dIMandamiy_KiemoyHo20 UUKIA U HCUSHEHHbLLX
YUKTI08 _OP2AHUBMOS, _dMANAMU__IMOPUOHANLHO20 _PA3EUMUSL, 2EHOMUNOM U (DEeHOMUNOM,




enomunom u paxmopamu cpedvl 0OUMAHUSA,

6) ymenue 6visA6IAMb OMAUYUMENbHbIE NPUSHAKU HCUBLIX CUCIEM, 8 MOM YUCie Pachnenull,
AHCUBOMHBIX U YENIOBEKA,

7) ymenue ucnonb308ams coomseemcmeayiouue apeyMennol, OU0LI02ULECKYI0 MEPMUHOLO2UIO
U CUMBOAUKY OJIA O0KAZAMENbCINEA POOCEA OP2AHUSMOE DASHLIX CUCTNEMAINUYECKUX 2DYIN,

8)yMeHHe NpPUMEHSTh TOJIYy4YCHHBIC 3HAHUS Ui OOBSICHEHHS OMOJIOTHYECKUX TMPOILECCOB H
SIBJICHHUM, JIJIs1 IPUHATHS MPAKTUYECKUX PEIICHUN B TTIOBCEAHEBHOM KU3HHU C IIEJIbI0 00ecIeueHus
0C30MaCHOCTH CBOETO 3JI0POBbSI M 3J0POBbSI OKPYKAIOIIUX JIIOJIEH, COONIOJCHUS HOPM
TPAaMOTHOTO TIOBEJICHHS B OKpPYXKAIOIIEW NPUPOAHOM Cpele; TMOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAHUSL JTOCTHIKCHU COBPEMEHHOW OMOJIOTUU W OMOTEXHOJOTHHA ISl PAlMOHAIBHOTO
MIPUPOIOTIOIB30BAHHS;

9) yMmeHHe peliath 3JCMCHTApHbIC T'CHETHYCCKHE 3aJaud Ha MOHO- W JUTHOpUIHOE
CKpelIMBaHKE, CIICTUICHHOE HACJEI0BaHUE; COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS
JUTSL TIpEJICKa3aHusl HACleOBAHUS MPHU3HAKOB Y OPTaHW3MOB; YMeHUe peuiams OuoniocuyecKkue
3a0a4u; 6bIAGNIAMb _NPUYUHHO-CLEOCIEEHHbIE C8A3U _MENCOY UCCAeOVeMbIMU _OUON0UYECKUMU
npoyeccamu U AGNEHUAMU, 0eiamb __68bl800bl U NPOSHO3bl _HA OCHOBAHUU _NOJVYEHHbIX
pe3yibmamos;

10) ymeHue BBIMOJHATH JTa0OpAaTOPHbIE M MPAKTHYECKHE pabOThl, COOI0ATh MPaBUIIA MPH
paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000pYAOBaHUEM;

11) ymeHHE KPUTHYECKH OLCHMBATh M HHTEPIPETHPOBATh HHGOPMAIHIO OHOJIOTHYECKOTO
CoJIep>KaHus, BKIIFOYAIOIIYIO MICEBOHAYYHbIE 3HAHUA U3 PAa3INYHbIX HcTOUHUKOB (CMU, HayuHO-
MOMYJISIPHBIC MaTepUaNbl); ATUYECKHE AaCICKThl COBPEMEHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MeIuLHHE, OHMOTEXHOJIOTHH; yMeHue 8bl108U2AMDb 2unomesul, npoeepsamb ux
OKCHEPUMEHMANIbHLIMU __ CPeOCmEamMu,  (DOpMyaupys _ yeib  UCCIe008aHUs,  AHANUUDOSANb
NOJNIVYEHHbIE Pe3VIbMambl U 0eidmb 6bl600bl;

12) ymeHue co3gaBaTh COOCTBEHHBIC MHCBMEHHBIE W YCTHBIC COOOIICHUS, 00001mas
Ouosjoruueckyro HMHGOPMAIUI0O U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
HNOHSTUUHBIN anmapaT OUOJIOTHH.

13) ymenue yuacmeosamv 6 yueOHO-UCCIC008AMENbCKOU pabome no _Ouono2uu, 3K0102Ul
U _Meduyune, NpoBoOUMOU HAa 0a3e WKOJIbHbIX HAYYHLIX 00uecms, 1 nyoOauyHo npeocmasiimo
NOJIVYEHHbIE Pe3VIbMAmbl HA Y4eHUYEeCKUX KOHpepeHyuax;

14) ymenue oyenusams smuieckue acneknivl CO8PEMEeHHbIX UCCACO08AHUIL 8 00NACMU OUONO2UU
U MeOuyunbl _(KIOHUPOBAHUE, UCKYCCMEEHHOE ONJI000MEOPeHUe, HANDAGNEHHOe USMEHEHUE
2CHOMA U CO30AHUE MPAHCSEHHbIX OP2AHUSMOSB);

15)  ymenue  ocywecmensimo  ocosnamnmvlil  6b100p  6yOywen  npogheccuonanibHou
desmenbHocmu_68_odnacmu_Ouoaocuu, MeOuyunbl, OUOMEXHOIO2UU, 8eMEPUHAPUU, CENbCKO20
X034UCmeq,  NUWesol  NPOMbIWAEHHOCIU,  VeayOiamos NO3HABAMENbHLIU unmepec,
HANPAGNICHHbIL _HA__OCO3HAHHBI _6blO0p coomeemcmeyrowel  npogeccuu  u  npoooaxcerue
OUOI02UYECK020 _00PA306AHUSL 6 VUPEAHCOCHUAX CPeOHe20 Npo@deccUuonaibHo20 U 6blCULE20

00pazosanus.

11 kaace

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yUeOHOTO peaMeTa « BUoNIorHs NOKHBI OTpaXaTh:

1) copMHpPOBaHHOCTh 3HAHUK O MECTe M POJU OWUOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMM COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa H
HAyYHOTO MHPOBO33PEHHS; O BKIIAJE POCCHMCKHX U 3apyOeKHBIX YUCHBIX-OHMOJIOTOB B Pa3BUTHE
6I/IOJ'IOFI/II/I; q)YHKHHOHaHBHOfI T’paMOTHOCTI/I YCJIOBCKA HJIA pemeHI/m JKN3HCHHBIX 3a/1a4;

2) yMEHHE PacKpbIBaTh COJCPKAHUE OMOJIOTUYECKUX TEPMHUHOB M TOHSTHH: BHJ, TOMYJISIIHS,
reHO(OH/T, HBOJIIONHUS, ABUXKYIINE CUIBI ((haKTOPHI) IBONIOIHH, MTPUCIIOCOOTICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, FIKOJIOTHUECKUEe (PAKTOPBI, SKOCUCTEMA, IPOAYIIEHTbI, KOHCYMEHTHI, PEAYLIEHTHI,
[[eNU MUTaHUs, YKOJIOTHYecKas MupaMuia, OMoreonenos, ouochepa;

3) BIAJEHHEC CHCTEMOW OWOJIOIMYECKMX 3HAHHUM, KOTOpas BKJIIOYACT: OCHOBOMOJATAIOIINE
6HOHOFH‘I€CKI/IG TCPMHUHBI M IIOHATHUA ()KI/I3HI:, KJICTKA, OpraHu3M, MCTaGOHI/BM, ToOMCOCTAas,
CaMOPETYJIAIHs, CaMOBOCIIPOM3BEIECHUE, HACIEACTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BHUTHE);




ouomorunueckue teopur (kimerounas teopus T. Illsamma, M. Illnetimena, P. Bupxosa;
XpPOMOCOMHas TeopHusa HacaeacTBeHHocTH T. Moprana); yuenus (H. M. BasmioBa — o IleHTpax
MHOro00pasusi M IMPOHMCXOKIEHUS KYJIBTYPHBEIX pPACTEHMIT); 3aKOHBI (€IMHO00pa3usi IOTOMKOB
IIEPBOr0 ITOKOJIEHHUS, paclIeIUIEHNs, YMCTOThI raMeT, He3aBHCUMOro HacaemoBanus I'. Menpaens;
TOMOJIOTHYECKHUX PSJIOB B HAacIeacTBeHHOH wu3MmeHumBoct H.M. BasuioBa); OpPHUHIMOEI
(KOMIIJIEMEHTAPHOCTH );

4) yMmeHwe wu3larath OuoNoOruyYeckue Teopuu (9BononuoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKasl TEOPHsI IBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasliieBoro cxoxacrsa K. M.
bapa, uepenoBaHus rnaBHbIX HampasieHud u mytedl sBosounu A. H. CeeproBa, ydeHus o
ounocdepe B. U. Bepnanckoro), onpenensaTe rPaHUIbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

5) yMeHue BIIaJIeTh METO/IaMU HAyYHOTO MTO3HAHHUS B OMOJIOTHH: HAOJIFOICHUE U OITMCAHHE KUBBIX
CUCTEM, TPOIECCOB W SIBJICHUMN; OpraHU3alMs W IPOBEACHHE OHOJIOTMYECKOTO SKCIEPUMEHTA,
BBIJIBIDKEHUE THUTIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXKTy UCCIICAYEMbIMU BETHUYNHAMHE, O0BICHEHUE
MOJTYYEHHBIX PE3YJIbTATOB, UCIIOIH30BAHHBIX HAYYHBIX MTOHATUH, TEOPUI M 3aKOHOB; YMEHHUE JIeJIaTh
BBIBO/Ibl HA OCHOBAHUH TOJIYYEHHBIX PE3YyJIbTATOB;

6) yMmeHHE BBIACIATH CYIIECCTBEHHBIC MPU3HAKK CTPOCHHS OHUOJOTMYECKUX OOBEKTOB: BHUJIOB,
MOMYJIAINH, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTE€OIEHO30B U SKOCUCTEM; OCOOCHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOM HW3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUI000pa30BaHUSA,
MIPUCIIOCOOJIEHHOCTH OPTraHWU3MOB, JEHCTBUS SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI, IEpEeHoca
BEILIECTB M IOTOKA DHEPTrUU B DKOCHUCTEMAX, aHTPOIIOICHHBIX M3MEHEHUH B IKOCHUCTEMaX CBOCH
MECTHOCTH, KPyrOBOPOTa BEIISCTB U OMOTCOXUMUYECKUX ITUKIOB B OMochepe; YMCHHE BBIICISThH
CYIIIECTBEHHBIE MPU3HAKHA: BHUPYCOB, KJIETOK  IIPOKAPUOT U DYKAPHMOT,  OJHOKJIETOYHBIX
M MHOTOKJICTOYHEIX OPraHM3MOB, B TOM 4YHCJIC OakTepwii, TrpubOOB, pACTCHUM, IKMBOTHBIX
M _YEJIOBEKA; CTPOEHHS OPraHOB M CHCTEM OPIraHOB PACTEHHM, KMBOTHBIX, YEJIOBEKA, MPOILIECCOB
JKH3HCACATCILHOCTH, MPOTEKAIOIKMX B OpraHu3Max pPAacTCHHMM, JKMBOTHBIX M YEJIOBEKA;
OMOJOIMYECKUX IMPOLIECCOB: 00MeHa BelecTB (MeTab0JM3M), NPEBpALEHNs dHEPTUH, OpOoKEHN,
aBTOTPO(HOr0 M reTepoTpOo(HOr0 THIOB IMUTAHMUS, (DOTOCUHTE3a U XEMOCHHTE3a, MUTO3a, MEi03a,
raMeToreHesa, SMOPHOreHe3a, MOCTAIMOPUOHAILHOIO PAa3BUTHS, PA3MHOKEHHMS, WHINBHIYATILHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB, T€TEPO3UCca; ICKYCCTBEHHOI0 0TOOPa;

7) yMeHHE TPHUMEHSTH MOJyYEHHbIC 3HAHUS JUIS OOBSICHEHHS OMOJOTMYECKHUX IMPOIECCOB U
SBIIGHUH, U MPUHATHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOM JKU3HU C IIENbI0 OOecTieueHus
0€30MaCHOCTH CBOETO 3/I0POBbS U 370POBbSI OKPYXKAIOIIUX JIFOJIeH, COOJIFOICHUSI HOPM TPaMOTHOTO
MOBEICHUS B OKpY)XKamoIlled NPUPOIHON cpene; MOHMMaHHWE HEOOXOAMMOCTH HCIIONIb30BAHUS
JTOCTHKEHHUM COBPEMEHHON OMOJIOTHUH JIJISl pallMOHATILHOTO TIPUPOIOIIOIH30BaAHNS,

8) yMeHHe yCTaHABIMBATH B3aUMOCBS3M MEKIY OPraHOWJAAMHU KICTKH M HUX (DYHKIUSAMH,
CTPOCHHMEM KJICTOK Pa3HBIX TKAHSH M MX (YHKIIUIMH, MEXKAY OpraHaMd M CHCTEMaMH OpraHOB
Yy PpACTCHHUM, >KUBOTHBIX M 4YEJOBEKAa M WX (DYHKIMSAMH, MEXKAY CHUCTEMaMU OpPraHOB M HX
OYHKIUSIMU, MEKJY dTallaMH 0OMEHA BEIIECTB; dTalaMM KJICTOYHOI0 IMKJIA M JKU3HSHHBIX ITUKJIOB
OpPraHM3MOB; JTanaMy _AMOPHUOHAILHOIO PA3BHUTHS, T'SHOTUIIOM W (EHOTHIOM, (HEHOTUIIOM
H (aKToOpaMH cpeJbl OOUTAHUS;

9) yMeHHE BBIABIATh OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIC PACTEHUI
JKMBOTHBIX M YEJIOBEKA,

10) yMeHHe MCHOIH30BaTh COOTBETCTBYIOIINE ApryMEHThI, OHOJOTHYECKYIO TEPMHUHOJIOTHIO
M CUMBOJIMKY JUIS JIOKA3aTEJbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKHUX TPYIIIL;

11) yMeHue peniath OMOJOIMYECKUE 3a/1a4H; BBISBIATH MPUYMHHO-CIICICTBCHHBIC CBI3H MEKIY
HCCIEAYEMBIMU _OMOJIOTMYECKMMHM _IIpOIleCCaMM M SBJICHUSMU, JeNaTh BBIBOJBI M MPOTHO3EI
Ha OCHOBAHUH HOJYYCHHEIX PE3YJIHTATOB;

12) yMmeHue pemiath 3JI€eMEHTapHbIe OHMOJIOIMYECKHE 3aJadd, COCTABIIATH CXEMBbI IEpPEeHOCa
BEIIECTB U YHEPTUH B dKOCHUCTEMaX (I[EMH MUTAHUSA);

13) yMeHHe BBINMOJHATH JTa0OPATOPHBIE W MPAKTHUYSCKHE PabOTHI, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

14) yMeHWEe KPHUTHUYECKH OICHMBATH W HMHTEPIPETUPOBATh HHMOPMALUIO OHOJIOTHYECKOTO
coJiepKaHusl, BKIIIOYAIOUTYIO MICEBIOHAYYHbIEC 3HAHUS U3 Pa3IUuHbIX UCTOYHUKOB (CMU, HayuHO-
MOMYJIAPHBIE ~ MaTepualibl);  pacCMaTpuBaTh  IJI00aJbHBIE  JKOJIOTHYECKHUE poOIeMbI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UITHIO;

15) ymenue co3maBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000Imas




OMOJIOTUYECKYI0 HHPOPMAITUIO U3 HECKOJIBKHX MUCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh MOHSATHIHBIN
amnmapat OUOJIOTHH;

16) yMeHue BBIJIBHUIaTh THUIIOTE3bl, IPOBEPATh WX IKCIEPUMEHTAILHBIMHU _CPEICTBAMH,
bopMyJIHPYS [IeIb UCCACOBAHUS, AHATU3UPOBATH OJYYCHHBIC PE3YJIbTAThl U JCJIATh BBIBOIBI;

17) yMeHME y4acTBOBaTh B YYCOHO-HCCIEAOBATEILCKON paboTe 1m0 OHOJOrHHU, DKOJIOTHU
U_MEIWIIMHE, MMPOBOAMMON Ha 0a3e INKOJbHBIX HAYYHBIX OOIIECTB, W MYOIMYHO IIPEICTABIATH
[OJIYYCHHBIC PE3YJIbTATHI HA YYCHUYCCKMX KOH(DEPECHIIHSIX

18) yMeHuMe OIICHUBATh 3TUYCCKHUE ACHEKThl COBPEMEHHBIX MCCIICAOBAHUA B 00JIACTH OMOJIOTUH
Y MEJIMIMHBI (KIOHUPOBAHKE, UCKYCCTBEHHOE OILIOIOTBOPCHKE, HAIPABJICHHOE N3MEHEHHE FreHOMa
Y CO3JIaHHE TPAHCI'CHHBIX OPraHU3MOB);

19) yMeHMEe OCYIIECTBIATH OCO3HAHHBIA BBIOOP OyayInei mpodecCHOHAIBHON AeSITeIbHOCTH
B 00JacTH OWOJOTUU, MEIUIMHBL, OWOTEXHOJOTHHU, BETEPUHAPUHU, CEIBCKOTO XO3SMCTBA,
IUIIEBONW [POMBIIIICHHOCTH;  YIIYOJISTh IMO3HABATCIBbHBIA MHTEPEC, HAMPABICHHBIA  Ha
OCO3HAHHBIN _ BBIOOP  COOTBETCTBYIOIIEH MPOhEcCHMr W MPOJIOJDKCHHE  OMOJIOTHYECKOro
o0pa3oBaHMsl B YUPEHKJCHHUSX CPEIHEro MpodecCHOHAIBHOTO ¥ BBICHIErO 00pa3oBaHMSL.




3. . TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJIEMHUYECKHUX YACOB, OTBOAUMBbIX
HA OCBOEHME KAXKJIOW TEMBI, © BO3SMOKHOCTH UCTIOJIb30BAHUSI 110 3TOM TEME 30P H IIOP,

KOTOPBIE
ABJISIIOTCA YYEBHO-METOJANYECKUMU MATEPUAJIAMU
10 kaacc
N(_) HaI/IMeHOBaHHe KOJ‘H/ILI@CTBO yacoB SJ—IGKTPOHHBIG CITMCOK MTOTOBBIX IINTAHUPYEMBIX CII0OCO0O OLICHKU
PE3YJIbTATOB C YKa3aHUEM UTOTOBBIX
n/m pa3nieioB, TEM Bceero | Kontpo | IlpakTu (tmudpoBbie) STaron X (oOpMHpOBAHTS A
JIbHBIC YCCKUC 06pa3OBaTCJ'IBHBIC
pe3yJIbTaTOB
paboThl | pabOTHI pecypchl
Temal- 3
2.buoJiorusiKakHayka. (9u)

JKupbiecucreMbl




buonoruss kak  Hayka
DynoamenmanvHble,
NPUKIAOHbBLE U NOUCKOBbLE
HayuHvle UCCe008AHUSL 8
ouono2uu

Ilpogpeccuu,  cesazanmvie
¢ buonocuen. 3uauenue
ouonozuu 8
NPaKmu4ecKkou
0esImeNIbHOCMU Yell0BEeKA.:
Meouyune, CeNbCKOM
xo3atcmee,
NPOMBLULIEHHOCTU,
0Xpane npupoowl.

(3)

bubnuoreka LHOK
https://m.edsoo.ru/7f413b38

Poccuiickas
IIIKOJIa
https://resh.edu.ru/subject/5/10/

AIIEKTPOHHAS

ChopMHUpPOBAaHHOCTH 3HAHHI
0 MECTE U PO OMOJIOTUU B
CUCTEME HAy4YHOT'O 3HaHH
€CTECTBCHHBIX  HayK, B
(hopmupoBaHUHU
COBPEMEHHON €CTECTBEHHO-
HAYYHOM KapTHUHBI MHpa U
Hay4HOTO MHPOBO33PEHHUS; O
BKJIAZle  POCCHICKUX U
3apyOeKHBIX YYCHBIX-
OHOJOrOB B pa3BUTHE
OuoJIoruy;
(yHKIIMOHATEHOM
IPaMOTHOCTH Y€JIOBEKA JIJIst
pelleHus KU3HEHHBIX 3a71a4;
8 HO3HAHUU 3aKOHO8
npupoobl u peuieHuu
npoonem PAUUOHATILHO20
NPUPOOONONL308AHUSL; 0
gKIade  POCCUTICKUX u
3apyOedNtCHbIX — YUEHbIX 8
passumue 6uonouu;

VYcrHblii onpoc,
CaMOCTOSITEIbHAS
paborta



https://m.edsoo.ru/7f413b38
https://resh.edu.ru/subject/5/10/

ymernue ocyuecmeiiAamy

OCO3HAHHBILL 8b100p
0yoyweti
npogheccuoHanbHoll
oesmenvHocmu 6 odracmu
ouonozuu, MeouyuHbwl,
buomexnoi02UlU,
eéemepuHapuu, CenbcKo2o
xo3a1cmea, nuuesoll
NPOMBIUULEHHOCU,
yenyonsime
NO3HABAMENbHYI UHMEDEC,
HanpaeieHHuolll Ha
OCO3HAHHULL 66100p
coomeemcmayoujel
npogeccuu u npoooadtceHue
buonocuuecko2o
00pazosanus 8
yupescoeHusx cpeoHnezo
npogeccuoHanbHO20 u

eblcULleco 06p61308aH1/lﬂ.

Merons! [TO3HAHUs
KUBOU TIPUPOLBI

Memoowvl monexynspHoul u
OUON02UYeCKOU HAYKU.

Ilonusamue o 3aeucumoii u
He3a68UCUMOU
nepemeHHou.
Ilnanuposanue
9KCnepumMenma.
Ilocmanosxa u npogepka
eunomes. Hynesas
eunomesa. Ilonsamue
8b100PKU U €€
00CmMoBepHOCb.
Pa3zopoc 6 buonoeuueckux

(3)

Bubnnoreka
https://m.edsoo.ru/7f413b38

HOK

YMenue BiageTh METOJaMU
HAay4YHOTO  TIO3HAaHUS B
OMOJIOTHH: HAONIONEHUE U
ONHCAHHE KUBBIX CUCTEM,
MPOLECCOB U SBJICHUM;
OpTraHM3aIys W MPOBEICHUE
OHOJIOTHYECKOTO
IKCIIEPUMEHTA,
BBIIBIKEHHE TUIIOTE3bI;
BBISIBJICHHE 3aBUCUMOCTH
MEeXIy UCCIIeTyeMbIMU
BEIMYMHAMHU,  OOBSICHEHHE
MOJIYYCHHBIX  Pe3yJbTaToB,
WCTIONB30BaHHBIX  HAYYHBIX
MOHATHI, TEOPUN U 3aKOHOB;
YMeHue 0enamv 6vbl800bl HA
OCHOBAHUU NOJIYYEHHBIX

YeTHBI onpoc,
CaMOCTOSATEIbHAS
pabota



https://m.edsoo.ru/7f413b38

Oannvix. Oyenxa pe3yiLmamos; enaoerue
docmosepHocmu OCHOBHBIMU Memooamu
NOTYYEHHBIX HAYYHO20 NO3HAHUS,
pesynvmamos. Ilpuuunoi UCNONb3YEMbIX 8
UCKAJICEHUsL Pe3YIbMamos ouonocUUecKux
akcnepumenma. [lonsmue UCCe008aHUAX HCUBLIX
CMamucmuyecKoeo 00veKmos (onucanue,
mecma. usmepenue, HabO00eHue,
9KCnepumMeHm),
JKuBble cucTteMbl M KX 1 bubnmnoreka HOK | ymenue 6bLA6/AMb YcTHBIN 01poc
OpraHu3anus 3) https://m.edso00.ru/7f413b38 OMIUYUMENbHbIE  NPUSHAKU
Csoticmsa JHCUBLIX JHCUBBIX  cuCmeM, 8 MOM
cucmem. €OUHCMBO yucne pacmenuil,
XUMUYecKko2o  cocmasa, HCUBOMHBIX U YETI08EKA,
OUCKPEMHOCMb u
YenoCmHoCmo,
CILOJICHOCb u
VHOPAOOUEHHOCHb
CMpPYKmMypebl,
OMKPLIMOCY,
camoopeanuzayusi,
camogocnpousgedetue,
PAa3opascumMocms,
UBMEHYUBOCb, pOCm U
pazeumue.
Hayxu, uzyuarowue
JHCUBbIECUCTIEMDL Ha
PAa3HbIX VPOBHAX
opeaHusayuu.
Tema 3. Xumnueckuii 8
COCTaB U CTPOEHHE (24)

KJIETKH
XUMHUYECKU COCTAB 1 (2) bubnmoreka HOK | ymenue BbIABTIAMb VYcTHbI onpoc
KkieTku. Boga u 3) https://m.edsoo.ru/7f413b38 OMAUYUMEIbHBIE  NPUSHAKU



https://m.edsoo.ru/7f413b38
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MHHEPAIBHBIC COJIN

Munepanvuvle sewecmsa
KIemKU, Ux
buon02UecKas pois.

Ponv kamuonos u
AHUOHO8 6 KJlemKe.

JHCUBBIX  cucmem, 8 MOM
yucne pacmeHuti,
JHCUBOMHDIX U YETI0BEKA,

benku. Cocras u 1 bubnuoreka HOK | ymenue BBITIOJTHSTH YcTHBI] ompoc;
CTpoeHue OEIKOB 3) https://m.edsoo.ru/7f413b38 nabopaTopHbIe u nabopaTopHas
MPAKTHYECKHE paboThl, pabora
Knaccugpuxayus denxos. Poccuiickas DIIEKTPOHHAA | coOMOaaTh MpaBHWjia IIPH
IIpuonsi. LIKOJIA pabote ¢ y4eOHBIM WU
https://resh.edu.ru/subject/5/10/ | naGoparopHsiM
Jlabopamopuas paboma 000pYI0BaHKEM;
«ObHapysicenue 6enkos ¢
NOMOUbIOKAYECMBEHHbIX
Dpeaxyuiy.
DepMeHTBI — 1 bubnmnoreka HOK | ymenue yCTaHaBIUBATh YeTHBI onpoc,
OMOJIOTHUECKHE 3) https://m.edsoo.ru/7f413b38 B3aUMOCBSI3H MEXKIY | CaMOCTOSITEIbHAs
KaTaJn3aTopHl. OpraHOMJaMH KJIETKH U HX paboTta
Poccuiickas 3JIEKTPOHHAS | (hyHKIMAMH, CTPOEHHEM
benxu-axmueamopuol u LIKOJIa KJIETOK Pa3HbIX TKAHEN U UX
OenKu-uH2UOUMopoi. https://resh.edu.ru/subject/5/10/ | pynxrmsmu; MEXKTY
OpraHaMH ¥  CHCTEMaMH
Rasucumocmeo CKopocmu OpraHoB y paCTeHHﬁ,
pepmenmamusnbix JKUBOTHBIX M Y€JIOBEKA U UX
peam;m? om pasiuvHsvlx (i)yHKIII/IHMI/I, MEXIY
¢axmopos CUCTEMaMU OpPraHoB U UX
byHKIUIMU, MEXIY
JTanaMd OOMEHa BEIECTB;
JTanamMu KJIETOYHOrO IIMKIIA
U OKU3HEHHBIX  IIMKJIOB
OpPraHHU3MOB; JTanamu
SMOPHOHAIBHOTO Pa3BUTHS;
VrineBonsl. JIMnuael 1 Bbubanoreka OK | ymenue YCTaHABJINBATh CaMOCTOSTEIILHAS
3) https://m.edsoo.ru/7f413b38 B3aUMOCBSI3U MEXK Ty pabora



https://m.edsoo.ru/7f413b38
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413b38
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413b38

Obwuii nnan  cmpoemust
u Qusuxo-xumuueckue
CBOLCMBA Y2NeB0008.

buonocuueckue ¢hynxyuu
JUNUOOS. Obuwue
ceoticmea OUON0SUYECKUX
MemMbpan — meky4ecmeo,
cnocobHocm K
CAMO3AMBIKAHUIO,
NOJYNPOHUYAEMOCTb.

Poccuiickas

IIKOJIa
https://resh.edu.ru/subject/5/10/

OJICKTPOHHAas

opramongaMu KIC€TKH H HX

byHKIMAMH, CTPOEHHEM
KJIETOK Pa3HBIX TKAaHEW M UX
GyHKIUAMU; MEXy

opraHaMM W  CHUCTEMaMu
OpPraHoB y pacTeHui,
JKUBOTHBIX U YEJIOBEKa U MX

GyHKIUAMU; MEXy
CHCTEeMaMH OpPraHOB M UX
byHKIUSAMHY, MEXy

JTamaMd oOMeHa BCIICCTB,
o9TanmaMm KICTOYHOI'O HHUKJIa
n KHN3HCHHBIX OHUKJIIOB
OpraHnu3MOB; oTaramMu
3M6pI/IOHaJ'IBHOl"O Pa3BUTHA;

HyknenHoBble KHUCIOTHI. 1 bubnuoreka LIOK | YMmenue BBIIIOJIHSTh YcTHBIN O1poc;

AT® 3) https://m.edsoo.ru/7f413b38 nabopaTopHbIe u naboparopHas
IIPAKTUYECKHE paloThI, pabota

Lpyaue coOnrofarh TMpaBuia IpHU

HyKaeo3uompugocgpamuol pabore ¢ y4eOHBIM U

(HT®). Cexsenuposanue 1a00paTOpHBIM

JIHK.Memoovl eenomuxu, o0opyI0BaHUEM;

MPAHCKPUNIMOMUKU,

npOMeoMuKuU.

Jlabopamopnas paboma

«Uccnedosanue

HYKIEUHOBbIX KUCTIOM,

BbLOEICHHbIX U3 KIEMOK

PA3UYHBIX OP2AHUZMOBY.

HUctopuss w  MeTonbl 1 @ bubnuoreka HOK | Ymenue BBIIIOJIHATD YCTHBIN o1poc;

U3yUYCHUS KJIETKHU. 3) https://m.edsoo.ru/7f413b38 71ab0paTOpHBIC u paKTHYECKast

Kinerounas reopus MIPaKTUYECKUE paboTHI, pabora

Hcmopus OMKPbIMUSL
xknemku. Pabomwr P.

coOioaTh MpaBWja IpH
pabore ¢ y4eOHBIM |
1a60paTOPHBIM



https://resh.edu.ru/subject/5/10/
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Iyka, A. Jleseneyka.
Knemounas meopusa (T.
Illsann, M. Ilnetioen, P.
Bupxos). Memoowi
MONEKYNIAPHOU u
KAeMO4HOU — OUONIO2UU:
MUKPOCKONUSL,
Xpomamoepagus,
anexkmpoghopes,  memoo
MeYeHbLX amomos,
ougppepenyuanvroe
yenmpughysuposatue,
KYIbMUBUposanue
KJIemoK. H3yuenue
Quxcuposanmvix
K1emoK. DNeKMpOHHAs
MUKDOCKONUSL.
Kongokanvnas
MUKDOCKONUSL.
Bumanvnoe
(npudicusnenHoe)
u3yyeHue K1emox.

Ipaxmuueckas  paboma
«M3yuenue  memooog
KAemo4HOll buonocuu
(xpomamoepadghus,
anekmpoghopes,
ougppepenyuanvroe
yenmpughyuposanue,
IIL[P)».

o0opyIoBaHUEM;

10

Knerka kak OCJIOCTHaA
KHUBas CUCTEMaA

Knemounas cmenka
bakmeputi  u  apxeil.
Ocobennocmu  cmpoenus
2emepompo@Holl u

(4)

1)

Bubnnoreka
https://m.edsoo.ru/7f413b38

HOK

yMEHHE pacKpbIBaTh
cojiepkaHue OHOJOTHYECKUX
TEPMHHOB U TOHSATHI: KU3Hb,
KJIETKa, OpTaHu3M,
MeTabonu3M (0OMEH BEIIEeCTB
U TIpEBpalleHUE DSHEPIrHuu),
romeocras (camMoperyJisius),

TectupoBanue,

YCTHBIH OIpOC

IIpakTrueckas
paborta



https://m.edsoo.ru/7f413b38

asmompoghrot

NPOKApUOMUYECKUX
ka1emok. Mecmo u ponv
npoxapuom 8
buoyenosax.

Tpanucnopm seuyecms
uepez  NAAIMAMUYECKYIO
MeMOpany:  NAcCCUGHbLLL
(Ouggysus, obrecueénnas
oughghysus, ocmoc),
aKmMueHvlli  (nepsuyHblll

U 8MOPUUHBIL AKMUBHDLU
mpancnopm).

Honynponuyae  mocmo
MeMOpanbl. Paboma
Hampuii-Kaaue8o2o

Hacoca. DHnooyumos:
NUHOYUMO3, (Pazoyumos.
Oxzoyumos. Knemounas
cmenka. ITlpaxmuueckas

ypOBHEBast OpraHu3anus
KHUBBIX CHUCTEM,
CaMOBOCITPOU3BE/ICHUE
(penpoaykius),
HACJIEJICTBEHHOCTb,
U3MEHYNBOCTb,
pa3BUTHE; e1adeHue
cucmemotl ouoI02UYeCKUX
3HAHUL, KOMOPAs BKIIOYAEN.:
buonocuueckue meopuu
(kniemounas — meopus T.
llleanna, M. Illnetnioena, P.
Bupxosa, XpomocomHas
meopust  HACAEeOCMBEHHOCIU
T. Mopeana);

poct u

paboma «H3yuenue
ceolicme KIIemMOo4YHOU
MeMOPaHbLY.
11 | Crpoenue 1 (1) bubnuorexa LOK | Ymenue BBIIENIATH | Y CTHBIH ompoc,
IYKAPHOTHYECKOM KIICTKU (3) https://m.edso0.ru/7f413b38 CYILIECTBEHHBIC NpU3HAKK | JabopaTopHas
BUPYCOB, KJETOK ITPOKAPHOT pabora

Humo3zonw. [umockenem.
Jlsusicenue yumonnasmol.

Bzaumoceszv
00HOMEMOPAHHBIX
0peanoudos KIEMKU.

Cmpoenue epanynapro2o
pemuxyayma. Mexanuzm

Hanpaenenuss 0enKos 8
II1C. Cunmes

U DYKAPUOT; OJHOKIETOYHBIX
u MHOT'OKJIETOYHBIX
OpraHU3MOB;



https://m.edsoo.ru/7f413b38

pacmeopumvix — 0enKos.
Cunmes KAeMOUYHbIX
MeMOpan. I aokuii
(acpanynsapmoiii)

9HOONIA3ZMaAmuU4ec
KUtl pemuKyiyMm.
Cexkpemopnas  ¢hynkyusa
annapama Tonvoorcu.
Knemounwiii cox. Typeop.
Jlabopamopnas paboma
«Hccneoosanue
naazmonu3a u
0ennasmonusa 8
pacmumenbHuLx
KAeMmKaxy.

Ilpoucxoocoenue
MUMOXOHOPULL u
naacmuo. Cumobuozcenes
(K. C. Mepeoxcroeckuii,
JL Mapeynuc).
Ilepsuunvie,
BMOPUYHBLE U CIOHCHBLE
nAACmMuUObl

Gomocunmesupyrouux
IyKapuom.
Muxpodhunamenmor.
Axmunogvle
MUKpoguiameHmeol.
Mbviweynvie  k1emxu.
Axmunogvie
KOMNOHEHmMbl
HeMbIUEYHbIX — KIIeMOK.
Muxpompybouxu.
Knemounwiii yenmp.
Cmpoenue u osudiceHue
HCZYMUKOB u

PECHUYEK.




Muxpompybouxu

YUmMonasmol.
L]enmpuony. benxu,
accoyuuposaHmvle c
MuKpogpunamenmamu  u
MUKPOMPYOOUKaMU.
MomopHhvie benxu
Tema 4. 6
JKusznenesnreabHOCTh (18)
KJIETKH
12 | O6bmen BEIIICCTB. 1 1) bubimoteka HOK | Ymenue BoIICIATH YcTHBIH onpoc,
[Tnactuyeckuii oOMeH. (3) https://m.edso0.ru/7f413b38 0COOEHHOCTH IpOLECCOB: | abopaTopHast
oOMeHa BEIIICCTB " pabora
Jlabopamopnasap NpEBpalICHUs] JHEPTUU B
a 6 om a «HUsyyenue KJICTKE, ¢dorocunTE3A,
Kamanumuyeckotl TUIACTHYECKOTO u
akmusHocmu ¢hepmenmos IHEPreTUYECKOT0 oOMeHa,
(Ha npumepe amMuia3zvl XEMOCHHTE3a, MHTO3a,
UUKAMANA3b1) ». Meiio3a, OIUIOIOTBOPEHUS,
Pa3MHOXKCHUS,
JlabopamopHnasapa HWHAWBHYaJIbHOTO Pa3BUTHS
6 o m a «H3yuenue opranu3ma (OHTOTE€He3);
Gepmenmamusrnozo
pacujenyienus
nepoxcuoa 6000pooa
8  pacmumenvHvlX U
HCUBOMHBIX KIEMKAX»
13 | doTocunTes. 1 bubnnoreka HOK | YMmenue BbICTATH YcTHBIl onpoc,
XeMocHHTE3 (3) https://m.edso00.ru/7f413b38 0COOEHHOCTH MPOIECCOB: |  JraboparopHas
oOmeHa BEILIECTB " pabota
Anoxcucennwiti u MpeBpaLeHUAIHEPTUU B
OKCU2EHHDIT KIIeTKe, OTOCUHTE3A,;
domocunmes y asmompoghHoco u
bakmepuil. 2emepompogrnozo  munos
Csemocobduparowjue numawnus,  Gomocunmesa,
nUeMeHmyl U NUSMeHmbl eamemocenesa,
PEaKyuoOHHO20 YeHmpdA. ambpuozenesa,



https://m.edsoo.ru/7f413b38
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Pous xnoporuiactoB B
nporecce GoTocuHTE3A.
CaeToBast HTEMHOBAs
hazbl. Pomoovixarue,
Cs., C4-u CAM-munwi
¢domocunmesa. Jlabop a
mopHas paboma
«Cpaenenue  npoyeccog
gomocunmesa u
XeMOCUHmMe3ay.

HOCMAMOPUOHATLHO2O
pazeumusi, 63aumMo0elcmaus
2€H08, eemeposuca,
UCKYCCMBEeHH020 ombopa;

14

DHepreTudyeckuii o0OMeH

IIpooykmul  Oposicenus u
ux UCNONb308aAHUE
yenosekom. Anaspobuuie
MUKPOOP2AHU3MbL Kax
00Bexmbl OUOMeEXHOI02UU
u 86030youmenu oonesuell.

Huxnuueckue — peaxyuu.
OxkucnumenvHoe
docgopunuposanue.
Duepeusi  membpanHo2o
epaduenma  NPOMOHOS.
Cunmesz AT®: paboma
NPOMOHHOU ATD-
CUHMA3bL.
Ilpeumywecmea
a’3pobHO20 nymu
obMmeHa seujecma nepeo
AHA3POOHBIM.
Dppexmusnocms
SHep2emu4ecKo2o
obmeHa.

(3)

Bbubanoreka
https://m.edsoo.ru/7f413b38

HOK

yMCHHE BBIJICTISTH
CYIICCTBEHHBIE  TPU3HAKU
BUPYCOB, KJICTOK IMPOKAPUOT
u AYKapHOT;
OJTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH
MPOIIECCOB: oOMeHa
BEIIECTB W TPEBpAIICHUS
SHEPTUU B KIIETKE,
dboTocunTe3a,
TTACTUYECKOTO U
SHEPreTUYEeCKOoro  oOMeHa,
XEMOCHHTE3A, MUTO3a,
M€il03a,  OIUIOJIOTBOPEHHS,
Pa3MHOXKEHUS,
WHIUBUAYATBHOTO Pa3BUTHS
Opranm3ma (oHTOTEHE3);
aBTOTpO(HOTO u
reTepoTpoPHOro TUIIOB
MHUTaHUA, dboTocuHTE3A,
ramMeToreHesa,
sMOpuoreHesa,
MOCTAMOPHOHAIEHOTO

pa3sBUTHA, BSaHMOHeﬁCTBHﬂ
I'CHOB, TeTCPpO3uca,

YcerHBI onpoc,
TECTUPOBAaHUE



https://m.edsoo.ru/7f413b38

HCKYCCTBCHHOI'O 0T60pa;

15 | Buocunres OeJka. 1 bubanoreka LIOK | YMenue BBLIEIATH VYcrHblii onpoc,
Peaxmun MaTpPUYHOTO (3) https://m.edso0.ru/7f413b38 CYIIECTBEHHBIC  MPHU3HAKH TECTUPOBAHUE
cuHTe3a. [ eHeTnueckas BUPYCOB, KJIETOK MPOKApUOT
unpopmanus u JHK. u 9YKapuoT;
Peanuzanus OJTHOKJICTOYHBIX u
TCHETHYECKON MHOTOKJICTOYHBIX
uHpopMalUud B KIETKE. OpPraHU3MOB; OCOOEHHOCTHU
I'enernyeckuii Ko U ero IIPOIIECCOB: oOMeHa
CBOICTBA. BEIIECTB M MpPEBpallCHUs
Ipunyunvei SHEpPIrun B KJIETKE,
MPAHCKPUNYUU. (dboTocuHTe3a,
KOMNJIeMEeHMapHOCMmb, TUTACTHYECKOTO U
AHMUNAPAJLIENTbHOCb, JHEPreTHYecKoro  oOMeHa,
ACUMMEMPUYHOCTb. XEMOCHHTE3a, MUTO3a,

Meiio3a,  OIUIOAOTBOPEHHS,
Cospesanue pa3MHOXKEHHS,
mampuunvlx PHK 6 WHJIUBULYaAJIbHOTO Pa3BUTHS
IYKAPUOMUYECKOU opraHusma (oHTOTEHER);
knemxke.Hexooupyrowue asmompoghHo2o u
PHK. 2emepompogdHo2o munos
numanus,  omocunmesa,
2amemozenesa,
ambpuocenesa,
NOCMIMOPUOHATILHOZ0
pazeumus, 83aumMooeucmeus
2€eH08, 2emeposuca,
UCKYCCMBEHH020 ombopa;

16 | BuocunTe3 Oernka. 1 bubnuorexa HOK | Ymenue co3/1aBaTh TectupoBanue
Tpanckpunmus — (3) https://m.edso0.ru/7f413b38 COOCTBEHHBIE MUCHMEHHBIE
MaTpuuHblii cuHTe3 PHK. U yCTHBIE  COOOIIEHUS,
Tpancasus — 0000mas  OMOJOTHYECKYIO
OouocuHTe3 OenKa. DTarbl nH(pOpMaIINIO u3
TPaHCISALUY. HECKOJIbKUX  HCTOYHUKOB,
Koauposanue IpPaMOTHO HCHOJIb30BATh
AMUHOKHCJIOT. Ponb MOHSITUHHBIN arnrmnapar
pubocoM B OMOCHHTE3E OmoJorum.
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Oelka.

Yuacmue
mpancnopmuvlx PHK 6

ouocuumese benxa.
Venosus buocunmesa
benxa.

Opeanuzayus 2eHoma y
NPOKApUOm U 3YKapuom.
Pecynayus  akmuenocmu
26HO08 Y  NMPOKAPUOM.
Tunomesa onepona (@.
Karkob, K. Mano).
Monexynapnvie
MeXanuzmvl  IKCnpeccuu
2enog y aykapuom. Ponv
XpOMamuHa 6 pe2yniayuu
pabomul 2€HO8.
Pecynayus 0OMEHHbIX
npoyeccoé 6  Klemke.
Knemounwiii comeocmas.

17

Hexnerounsie bopmbI
AKHU3HU — BUPYCHI

JKusnennwoiti yuxkn J[HK-
cooepaicawux — 8Upycos,
PHK- cooeparcaujux
8UPYCO8,
baxkmepuogazos.
Obpamnas
MPAHCKPUNYUS,
peeepmasa, uHmezpasa.

IIpaxmuueckaa pabd
o m a «Cozoanue mooenu
supycay.

(3)

(1)

bubmmoreka
https://m.edsoo.ru/7f413b38

HOK

YMeHue BBIJICIISATD
CYyIIIECTBCHHBIC MIPU3HAKU
BUPYCOB, KJIETOK IPOKAPUOT
1 DYKapHoT; OJHOKIIETOYHBIX
H MHOTOKJIETOYHBIX
OpraHU3MOB;

IIpaxTrueckas
pabota, yCTHBIN
onpoc



https://m.edsoo.ru/7f413b38

Tema 5.PazMHokeHune u

HHIUBHIYAJIbHOE (15)
pa3sBUTHE OPraHU3MOB

18 | XXKusHenusi 1070 29) 1 bubnnoreka HOK | ymenue BBIACIIATE VYerHbil onpoc,
KJIE€TKH. JeNeHne KIETKH. (3) https://m.edso0.ru/7f413b38 CYIECTBEHHBIE  IPHU3HAKU | CAMOCTOSTENbHAS
Muto3 BUPYCOB, KIIETOK IIPOKAPHOT pabora

Mampuunoiu cunmes
JIHK — pennukayus.
Ipunyunvr  penauxayuu
JIHK:

KOMNJIeMEeHMapHOCmb,
NOJYKOHCEPB8AMUBHDI
cunmes,
AHMUNAPALIEIbHOCHb.
Mexanuzm  penauxayuu
JIHK. Xpomocomei.
Cmpoenue  xpomocom.
Tenomepul u
menomepasa.
Xpomocomuwiii Habop
KIemKy — Kapuomun.
Jlunnouonwiii u
2aniouoHblll Habopol
XPOMOCOM.
T'omonoeuunvle
XPOMOCOMbI.
Mexanuzmol
npoaugepayuu,
oughghepenyuposxu,

cmapenusau eubenu
xknemoxk. «L{ughposas
KIemKay —
buounpopmamuueckue
Mooenu
DyHKYUOHUPOBAHUS
KAemKU.

Poccuiickas
IIIKOJIa
https://resh.edu.ru/subject/5/10/

AIIEKTPOHHAS

U AYKapHOT;
OJTHOKJICTOYHBIX u
MHOTOKJICTOYHBIX
OpraHU3MOB; OCOOEHHOCTH
IPOIIECCOB: oOMeHa
BEIICCTB M TIPEBpAIICHUS
SHEPIrUu B KJICTKE,
(dboTocuHTE3a,
TUTACTHYECKOTO u
SHEPreTUYeCKOro  oOMeHa,
XEMOCHHTE3a, MUTO3a,
M€HO03a, OILUIOAOTBOPEHUS,
Pa3MHOXKCHUS,
WHWBUYaTbHOTO PA3BUTHS
Oopranmu3ma (oHTOTEHE3);
asmompoghHo2o u

2cemepompoproco  munog
numanusi,  omocunmesa,
2amemozenesa,
ambpuoeenesa,
NOCMAIMOPUOHATILHOZO
passumusi, 63auUMo0eucmausl
2€HO08, 2emeposuca,
UCKYCCMBeHH020 ombopa;
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19

@opMBl  pa3MHOKEHUS 1 bubnnoreka HOK | ymenue BBIICIATH | Y CTHBIM OIIPOC,
OpraHu3MOB. 3) https://m.edso0.ru/7f413b38 cylecTBeHHbIE ocobenHocTu | CaMmocTosTenbHa
IPOIIECCOB: s paboTa
Tonoswie xpomocomvi Poccuiickas BIIEKTPOHHAS | OIIOJOTBOPEHHUS,
IKoJia Pa3sMHOKEHU,
Opeanusm Kak eounoe https://resh.edu.ru/subject/5/10/ | unausumyansHoro passuTHs
yenoe opranu3ma (OHTOTEHE3);
20 | Meiio3 1 yMEHue BBIJICJIATh YcTHBI onpoc
(3) CYIICCTBEHHbIC  IPHU3HAKU
Tkanu pacTeHuH, BUPYCOB, KJIETOK MPOKApUOT
’KMBOTHBIX U YEJIOBEKA. u DYKapHOT;
OJTHOKJICTOYHBIX u
OpFaHI)I. CucremMsl MHOTOKJIETOUYHBIX
OpraHoB. OpPraHu3MOB; OCOOCHHOCTH
IPOIIECCOB: oOMeHa
BEIIECTB ¥  IPEBPALICHHS
SHEPIUU B KJIETKE,
¢dboTocuHTE3A,
TUTACTUYECKOTO u
JHEPreTHYecKoro  oOMeHa,
XEMOCHHTE3a, MUTO3a,
Meiio3a,  OIUIOAOTBOPEHHS,
pa3MHOXKEHHS,
VH/IMBUYAJIBHOTO Pa3BUTHS
opraHusma (oHTOTEHE3);
asmompoghHo2o u
eemepompogrnoco  munog
numanus,  gomocunmesa,
2amemocenesa,
ambpuocenesa,
nOCMAIMOPUOHATLHO2O0
pazeumus, 83aumMooeucmeus
2€eHO08, eemeposuca;
UCKYCCMBEHH020 0mbopa;
21 | OGpazoBaHue | pa3BUTHE 1 bubnuotexa HOK | ymenue BBIIETIATH | Y CTHBIN OIpoC.
MTOJIOBBIX KJICTOK. 3) https://m.edso00.ru/7f413b38 cymecTBeHHbIe ocobeHHocTH | CamocTosiTenbHa
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Omto1I0TBOpEHUE. IPOIIECCOB: 1 pabora
OIJIOJIOTBOPEHMUS,
Onopa mena opeanusmos. pa3MHOXKCHUS,
Heuoicenue opeanuzmos WHUBUYATbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);
Ilumanue u dvixanue VMeHue oyeHusams
Op2aHU3MO8 amuyecKkue acnexmul
COBPEMEHHBIX UCCTIe008AHUL
6 obnacmu oOuonocuu u
MeOuyuHvl  (KIOHUposaHtue,
UCKYCCMBEHHOe
on1000meopetue,
HANpaeieHHoe  USMEHEeHUe
2eHoMa u coz0anue
MPAHC2EHHBIX OP2AHUZMOB);
22 | UnauBuyanbHOE 1 bubnuoreka HOK | ymenue yuacmeosams 6 | CamocTOsATENIbHA
pa3BHUTHE OPraHU3MOB 3) https://m.edsoo.ru/7f413b38 VUeOHO-UCCIed08aAMeNbCKOT s paborta
pabome  no  bOuonozuu,
Tpancnopm eewecme y Poccuiickast JNCKTPOHHAS | sronocuu U  Meduyune,
opeanuzmos. Bwidenenue 1IKOJIA npoBOOUMOLL Ha base
Y Op2aHUu3MOo8. https://resh.edu.ru/subject/5/10/ | wuxonvrbix HAYYHBIX
obwecms, u nYyOIUYHO
3awuma y npeocmaesisime NOJyYeHHble
Op2aHU3MO8. pesyrvmamol Ha
Pazopasicumocmo u VUEHUYEeCKUX
peaynayus -y KOHGhepeHyusx;
OpeaHU3MO8
Tema 6. 8
HaciaeacTBeHHOCT M (24)
U3MEHYHBOCTh
OpraHu3MoOB
23 | 'eHetuka — Hayka o 1 bubnnoreka HOK | ymenue pemars YcTHBI onpoc,
HACJIEJICTBEHHOCTH u 3) https://m.edsoo.ru/7f413b38 dIIeMEHTapHBIE TEMaTHYECKUH
M3MEHYHUBOCTH TCHETHUYCCKUE 3aJauyd  Ha JTMKTAHT
MOHO- W  JHUTHOPUIIHOE

Pabomwr I. Menoens, I

CKpCHIMBAHUC, CICIJICHHOC
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Ile ©pusza, T. Mopeana.

HacJICdOBaHUC, COCTaBJIATH

Ponv 0meuecmeeHHbIX CXEMBI MOHOTHOPHUIHOTO
VUeHvlX 8  pazeumuu CKpEIIUBAHUS TUIs
eenemuxu.  Pabomwvr H. NpeACKa3aHus
K. Koanvyosa, H. U HacleJIOBaHUsl MPU3HAKOB Yy
Basunosa, A. H. OpraHU3MOB;
benozepckoco, FO. A. yMeHue pewamo
Qununuenxo, H. B buonocuueckue 3a0auu;
Tumogpeesa-Pecosckoeo. 8bIA6/1AMb NPUYUHHO-
cneocmeenmble cea3uU
Ocnosnvle  MmemoObl MedHcoy uccnedyemvimu
2eHeMUKU: buonocuueckumu
2UOpUdoN0cUYeCKUl, npoyeccamu U s61eHUAMU,
yumonozuyeckutl, denamv 6b1800bl U NPOCHO3bL
MONIeKYIAPHO- Ha OCHOBAHUU NOJIYYEHHBIX
2eHemu4ecKul. pe3ynomamos,

24 | 3aKOHOMEPHOCTH 1 bubnmnoreka HOK | ymenue pemate | CamocTtosiTenbHa
HacJIeI0BaHMs (3) https://m.edso0.ru/7f413b38 dlIeMEHTapHBIE s pabora
MIPU3HAKOB. TCHCTHYSCKUE 3aJaddl  Ha
Mounorubpuanoe MOHO- W  JUTHOpHIHOE
CKpECIIMBAaHUC CKpELIMBaHUEe, CIICTUICHHOE

HACJIEJIOBAHUE, COCTABISATH
Ananusupyrowee CXEMBI MOHOTHOPHUIHOTO
CKpewuganue. CKpEIIUBaHUS TUIS

TpeICKa3aHus
IIpomesicymounulii HACJIEIOBaHUS MPHU3HAKOB Y

xapakmep Hac1e008aHUs.
Pacwennenue npusnaxos
npu HeNnoaIHoOM
OOMUHUPOBAHULL.

OpraHU3MOB;

yMeHue peuwiams
buonocuyeckue 3a0a4u;
BbIABAMb NPUYUHHO-
Cle0CmBeHHble CBA3U MeHCOY
uccneoyemvimu

buonocuueckumMu npoyeccamu
u  AenIeHusMuU, oenamu
8b1600b1 U  NPOCHO3bL  HA
OCHOBAHUU NONYYEeHHbIX
pe3yibmamos



https://m.edsoo.ru/7f413b38

25 | JluruOpuaHoe 1 bubnuoreka HOK | ymenue pemats | CamocrosiTenbHa
CKpeIBaHue. 3aKOH (3) https://m.edsoo.ru/7f413b38 3JIEMEHTapHbIC st pabora
HE3aBUCHMOTO TCHETUYECKUE 3a7aydl  Ha
HacJIeI0BaHus Poccuiickast QJICKTPOHHAS | MOHO- M JUTHOPHUIHOE
IIPU3HAKOB. IKoJia CKpelIMBaHue, CLCENIICHHOE

https://resh.edu.ru/subject/5/10/ HACIEAOBAHUE, COCTABJIATH
Llumonoeuueckue ocHosbvl CXEMBI MOHOTHOPHUIHOTO
OUcUOPUOHO20 CKpEIIUBaHUS JUTSt
CKpeuuBaHusl. npecKa3aHus
HACJICJIOBAHMSI TIPU3HAKOB Y
OpPraHU3MOB, YMeHue
pewamsy buonocuveckue
3a0auu, BbIABIIANMD
NPUYUHHO-CIeOCMBEHHbLE
ces3U MmedxHcoy
uccnedyemvimu
ouorocuecKuUMU
npoyeccamu U AGIEHUAMU,
oenams 8b1800bl U NPOSHO3bL
H4 OCHOBAHUU NOJYYEHHbIX
pe3yimamos;

26 | CuemenHoe 1 bubnuorexa OK | ymenue pemarb VYcrTHBIi onpoc
HacJeJ0BaHKe MPU3HAKOB 3) https://m.edso0.ru/7f413b38 DIIEMEHTAPHBIE

TCHETUYECKUE 3a7aydl  Ha
Cyennennoe Poccuiickas DNICKTPOHHAS | MOHO- M JUTUOPUAHOE
Hacneoosauue 2€HO8, mKoJia CKpeIIMBaHUE, CLCIICHHOS
Hapywenue — CyenieHus https://resh.edu.ru/subject/5/10/ | racnenoBanme; cocTaBIATH
MeHCOY 2eHamu. CXEMBbI MOHOTHOPHUIHOTO
Xpomocomnaa — meopusa CKPEIHBAHUS TUTST
HacnedCcmeeHHOCU. MpeaCKa3aHus

HACJICJIOBaHUS TPU3HAKOB Y

OpPraHU3MOB;

VMeHue pewams

buonocuueckue 3a0auu,

8bIABISIMb NPUYUHHO-

cie0cmeeHmbie CA3U MeHcoy
uccnedyemvimu
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buono2uyecKUMu npoyeccamu
u A6JIEHUAMU, oenamo
6616000l u npocHo3bl Ha

OCHOBAHUU NOLYYEHHbIX
pe3yibmamos
27 | I'eneruka noJja. 1 bubnnoreka HOK | ymenue pemate | CamocTtosiTenbHa
HacnenoBanue (3) https://m.edso0.ru/7f413b38 dlIeMEHTapHBIE s pabora
MPU3HAKOB, CIICTNICHHBIX TCHCTUYECKUE 3a/addl  Ha
CIIOJIOM MOHO- W JUTHOPHIHOE
CKpEUIMBaHHUE, CIETUICHHOE
T'enomun kax yenocmuas HACJIC/IOBAaHHE; COCTABJIATh
cucmema CXEMBI MOHOTHOPHUIHOTO
CKpEeLIMBaHUS ISt
npeacKa3aHus
HACJICIOBAaHUS MPHU3HAKOB Y
OpPTaHHU3MOB,
YMeHue pewams
buonozuueckue 3a0avu,
BbIAGIISIMb NPUHUHHO-
Cle0CmBeHHble C8A3U MeHCOY
uccneodyemvimu
buo02UNeCKUMU NPOYeccamu
u  SAGIeHUAMU, oenamu
8bI800bI U NPOCHO3bI HA
OCHOBAHUU NOJYYEHHBIX
pe3yipmamos
28 | I3MeH4YHBOCTb. 1 yYMEHHE pemate | CamocTosiTenbHa
HenacnencrBennas 3) SIIEMEHTAPHBIE s pabota
W3MEHYHBOCTh TCHETUYECKUE 3a7auydl  Ha
bubmanoreka IHOK | moHO- U auruOpuaHoe
Hopma peakyuu https://m.edso00.ru/7f413b38 CKpEIMBaHKUe, CIEIICHHOE
npusHaxka HACIIeZIOBAaHNE, COCTaBIIAThH

Bapuayuonnuiii pso u
sapuayuonnas kpusas (B.
Hoeanncen).

CXCMBI MOHOTI'M 6pI/IJ1HOPO

CKpEITUBaHUS IS
npeacKa3aHus
HacJeA0BaHUS MPU3HAKOB Yy
OpraHU3MOB;

yMeHue peuiams
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ouonozuueckue 3a0ayu;
BbIAGSMb NPUYUHHO-
CeOCMBEHHble CBA3U MeHCOY
uccnedyemvimu

buono2uyecKUMu npoyeccamu
u A6JTIEHUAMU, oenamo
6616000l u npocHo3sl Ha

OCHOBAHUU NOYYEeHHbIX
pe3yipmamos
29 | HacneacrBeHHas 1 1) bubnmoreka HOK | ymenue pemarsb YcTHBIN ompoc,
HU3MEHYHUBOCTD 3) https://m.edso00.ru/7f413b38 JJIEMEHTaPHBIC TECTUPOBAHUE
TCHCTHYECKUE 3aJaddl  Ha
Buesoepnas MOHO- W JIUTHOPHUIIHOE
UBMEHYUBOCTD U CKpEIIUBAaHUE, CIEIUICHHOS
HacneoCcmeeHHOCMb. HACJICIOBAaHHE; COCTABJIAThH
Onucenemurau CXEMBI MOHOTUOPHUAHOTO
9NUSEHOMUKA, POJIb CKpEIIUBaHUS TUIS
INULEHEMUYECKUX TpeICKa3aHus
gaxkmopos 6 HACJIEJIOBaHUS TIPU3HAKOB Yy
Hacnedo8anuu u OpPTaHHU3MOB,
UBMEHYUBOCTU YMeHue pewams
¢enomunuueckux buonocuyeckue 3a0avu,
NPUSHAKOBY BbIAGIISIMb NPUHUHHO-
OpP2aHU3MO8. Clle0CmeeHHbie CBA3U MeHCOy
uccneoyemvimu
buor0cUNeCKUMU NPOYeccamu
u  AGIeHUAMU, oenamu
8bI600bI U NPOCHO3bL  HA
OCHOBAHUU NONYYEHHbIX
pe3yipmamos
30 | I'eneTuka yenoBeKa. 1 bubnuoreka HOK | ymenue pemate | CamocTosiTenbHa
(3) https://m.edsoo.ru/7f413b38 3JIEMEHTaPHbBIE s paboTa
_Meouxko-zenemuueckoe TeHeTUYECKUEe 3a/laydl  Ha
KOHCYIbMUpOBaHUe. MOHO- W  JUTHOPUIHOE
Cmeonosvie KAemKU. CKpEIUBaHUE, CIEIUICHHOE
Ionamue HACIIe/IOBAaHKUE;, COCTAaBJIATH

«2enemuvyecKkozeo ecpys3ar.
acnexKkmol

Omuueckue

CXEMBI MOHOTHOPHUTHOTO
CKp CIIBaHUA JUTS
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uccredosanuii 8 obnacmu IpeicKa3aHus
PEeOaKmuposanus 2eHoma HACJICIOBAaHHS TIPU3HAKOB Y
U CMBOJIOBLIXKIIEMOK. OpPTraHU3MOB,

VMeHue pewams
T'enemuueckue paxmopui buonocuueckue 3a0auu,
NOBbIULEHHO BbIABIISMb NPUYUHHO-
YY8CMEUMeNbHOCU cie0cmeeHmbie CA3U MeHcoy
yenoseka K uzuueckomy uccnedyemvimu
u XUMUYECKOMY buor02UNeCKUMU NPOYeccamu
3a2pAZHEHUIO u  AGIeHUsMU, oenamu
OKpyHcaroujetl cpeoul. 8bI600bI U NPOCHO3bL  HA
T'enemuueckas OCHOBAHUU NOJLYYEHHBIX
npeopacnoNoNCeHHOCHb pe3yibmamos
yenoseKa K NamoLocusiM.
Tema 7.Cenexuus 3
opranu3MoB. (OCHOBBI 9)
O0MOTEeXHOJIOTHH

31 | Cenekiyisi kKak Hayka H 1 bubnmnoreka HOK | ymenue IPUMEHSTD YceTHBIN onpoc

pOIIeCC 3) https://m.edsoo.ru/7f413b38 MOJy4YEHHbIE 3HAHUS IS

3axkon  ecomonocuueckux
PpA008 8 HACAeOCMBEHHOU
usmenyueocmu H. U
Basunosa, eco snauenue
ons CeNeKYUOHHOU
pabomul.

00BsICHEHUST OUOIOTHYECKUX
MPOLECCOB W SIBJICHUH, IS

NPUHATUSA MIPAKTUYECKUX
pELIEHHT B TOBCEIHEBHOU
YKU3HU c LEJIbIO

oOecnieueHns 0€30MacHOCTH
CBOETO 37J0POBbS U 3/J0POBbs
OKPYKaIOIIHNX JO/IEH,
co0roIeHNS HOPM
IrPaMOTHOTO TIOBEJIEHUS B
OKPY’KaIOIeW  IPUPOAHOU
cpene; MMOHUMaHue
HE00X0IUMOCTH
HCIIOJIb30BAHUS
JOCTHKEHUM  COBPEMEHHOU
OHOJOTUN U OMOTEXHOJIOTUI
VIS panroHaIbHOTO
MIPUPOIONOIB30BAHUS;
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32

Meroasl M OCTUXKEHUS 1 bubnnoreka HOK | ymenue KPUTUYECKU VeIl onpoc,
CEJIEKIIMM  PAaCTEHUH W 3) https://m.edso00.ru/7f413b38 OLICHUBATh U | caMoCTOsATElIbHAs
KHUBOTHBIX HHTEPIPETUPOBATH pabora
Omanvl KOMOUHAYUOHHOU uH(bOpMaIUIO
cenexkyuu. OHMOJIOTUYECKOTO
COJICpKaHUs, BKIIFOYAIOIIYIO
Hocmuoicenuss  cenexyuu MICCB/IOHAYYHbIC 3HAHHS W3
pacmeHuil u pa3IMYHBIX HUCTOYHHUKOB
HCUBOMHBIX. «3eneHas (CMMU, Hay4HO-TIOIYJIIpHBIE
pesonioyusy. Coxpanenue MaTepHalbl); ATHYECKHE
U U3yueHue 2eHemuyecKux ACTIEKTHI COBPEMEHHBIX
pecypcos  KVIbMYPHbIX UCCIICIOBaHMI B OMOJIOTHUH,
pacmeHuti U uUx OUKUX MEIUIIMHE, OMOTEXHOJIOTHH;
poouyell Ol CO30aHUsL yMeHue 8b108U2aMmb
HOBbIXCOPMOB U 2UOPUO08 2unomessi, NPOGEPAMb  UX
CeNbCKOXO3AUCMBEHHBIX IKCNEePUMEHMATTbHBIMU
KYIbmyp. U3zyuenue, cpeocmeamu, — popmyaupys
CoXpawnenue u ynpagieHue yenv uccnedosanus,
2eHemu4ecKuUMU AHATUUPOBAMb NOJYYUEHHbIE
pecypcamu pesyriomamvl U 0enams
CeNbCKOXO3AUCMBEHHBIX U 8b1800DI;
NPOMBLCTIOBbIX
HCUBOMHLIX 8 Yesax
VIyYueHUs
CyWecmeyoumux u
CO30aHUsL HOBLIX NOPOO,
JUHUL U KPOCCO8, 8 MOM
uucne ¢ npumeHeHuem
COBDEMEHHbIX — Memo008
HAYYHBIX — UCCTIe008aHULL
nepeoosvix uoeti u
nepcneKmueHbIX
MexXHONI02UI.
33 | buoTrexHoIOrHs KaK 1 bubnuorexa HOK | ymenue yuacmeosamv 6 | CamocCTOsATENIbHA
OTpAcIib MPOU3BOJICTBA (3) https://m.edso0.ru/7f413b38 VUeOHO-UCCIed08ameNbCKOl s pabota

Bbuomexnonoeus u
CuHmemu4ecKkas

pabome  no  bOuonozuu,
9KoNIo2UU U Meouyume,
npoBOOUMOLL Ha baze
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buonoeus UKOJIbHBIX HAYYHBIX
obwecms, U NYOAUYHO
npeocmaenims NoxyYeHHble
pe3yibmamol Ha
VUeHUUeCKUX
KOHepeHyusx;
34 | O6001menne 3HaHUHA bubnmnoreka HOK | ymenue CO3/1aBaTh VYcTHbIl onpoc

https://m.edsoo.ru/7f413b38

COOCTBEHHBIC TMHCHMEHHEIE
M YCTHBIE  COOOIIECHMUS,
00o00mass  OMOIOTUYECKYIO
nHpopMaInIo u3
HECKOJIbKMX  UCTOYHHKOB,
IPaMOTHO HKCIOJIb30BaTh
MTOHATHIHBIN anmapar
OMOJIOTHH.
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I'Paduk KOHTPOJUBHBIX MEPONPUATHUH

NDpuaoxenmnme. 1.

nmo y4deOHomy npeamery «buosorus. MyabTunpoguiby»

1 yeTBepTH 2 4yeTBepTh 3 yeTBepTh 4 yeTBepTH rox
nepuos
MIPOBEICHUS
OLICHOYHOMU
MIPOIIE Y PBI CEHTAOPb OKTA0pB HOSI0Pb nexalpb SITHBAPh ¢bespanb MapT anpenb Mai HTOL
Hezenu HeAeIu HeAeIH HeAeIH Hezenu HeAeIH Hezenu HeZenu HeAeI! 0
qeOHBIH
y Sl1| 1|1 1|11 gl 1)1 2| 2| 2| 2| 2| 2| 2| 2| €| 2| 2| 3[3|3[3|3|3|E&
npenMer | xmace 1) 2| 3| 4 617181 %2 o 1|2|3|4|5|6|2|7]|s ol 1| 2| 3| 4| 5| 6| 7| &| 8|9l o] 1|2|3|4a]ls5|Z
m m m /M
Cpennee o0111ee 00pa3oBaHue
I'eorpadus 10 1 1 0 1 1 1 1| 3
I'eopracdus 11 1 1 1 1 1 1 1 1 2| 5
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