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PabGouass mporpamma mo Ouosormm cpegHero oomero oOpa3oBaHus Ha 0a30BOM U
yIiIyOJIeHHOM YPOBHE COCTaBJeHa Ha OCHOBe TpeOoBaHMI K pe3ynbTaTaM OCBOEHHSI OCHOBHOMU
00pa3zoBaTeNbHON MPOTPaMMBI CPETHEr0 OOIIEro 00pa3oBaHus, PEICTABICHHBIX B (eepabHOM
rOCyJJapCTBEHHOM CTaHjaapre cpeaHero obmero o6pasoBanus (IIpukaz3 MunucrepcTsa
npocsemennst Poccuiickoit @epepanuu ot 12.08.2022 No732 "O BHeceHMHM HW3MEHEHUW B
(benepanbHbIil rocy1apcTBEHHBIH 00pa3oBaTeNbHbIM CTaHIAPT CPeAHEro oOIiero oopazoBaHus ,
yTrBepxkAeHHbIN [lpukasom MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17
mass 2012 r. Ne 413"), ®depepanbHOi 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEr0 OOIIEero
o0pa3oBaHms, yTBEPKICHHON nprukazoM MunuctepcTBa npocsemenus Poccutickont deneparnuu T
18.05.2023 Ne371, MoaenpHOW CHHXPOHM3MPOBAHHOW paboueil mporpammbl 0a30BOro u
yriyOJI€HHOTO ypoBHEH n3yuenus ydeOnoro npeameta "buomorus" (10-11 kmacc), OOIT COO u
yuebHoro minana ['bOY rumuasuu r.Cei3paHu, a TakKe Ha OCHOBE XapaKTEPUCTUKHU TUIAHUPYEMBIX
pe3yJbTaTOB JyXOBHO-HPABCTBEHHOI'O Pa3BHUTHS, BOCIUTAHUS U COLHUAIM3ALMHU OOydarolUXCs,
IpeCTaBICHHBIX B paboueil mporpamme Bocnutanus ' bOY rumuasuu r.Coizpanu.

OcHOBY MOAXO0JI0B K pa3palOTKe MOJIEIbHONM CHHXPOHU3HPOBAHHOW paboueil mporpammsl
COO mno O6uonoruu, K ONpelesieHHIo oOuiei cTpareruv oOy4yeHMs, BOCHUTAHUS U Pa3BUTHUS
oOyJaromuxcsi cpeactBamu  ydeOHoro mpeamera «buomormsi» mma  10-11  kmacca Ha
6a30BOM/yIiyOJIEHHOM YpOBHE COCTaBWIM KoHIenTyainbHble mnojoxenus ®IOC COO o
B3alMOOOYCIIOBJICHHOCTH LIEJIeH, COAepKaHUsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

B coorBercTBUMM C JaHHBIMU TOJOXKEHUSIMH MOJENIbHAs CHUHXPOHHU3MpOBaHHas padoyast
nporpamma COO ycrtaHaBnuBaeT oO0s3aTeNbHOE (MHBAPHAHTHOE) IPEIMETHOE COJEpKaHHe,
OTpe/ieNIsieT KOJIMYECTBEHHbIE M KAUECTBEHHBIE €r0 XapaKTePUCTUKU Ha KaXKJ0M dTare U3y4eHHs
npeaMeTa, IMpelycMaTpUBaeT MPUHLUMBI CTPYKTYPUPOBAHUS COJEpXKaHUA; NaET MpPUMEpHOE
pacnpezenieHne y4eOHBIX 4YacoB IO TEMaTHYECKUM pas3zesiaM, PEKOMEHIYET MPUMEPHYIO
[I0CJIEIOBATEIbHOCTh M3YyUEHUs] OTAENbHBIX TEeM Kypca C YY€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBA3EH, JJOTMKU y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yyaluxcs
10-11 xnacca; naér METOAMYECKYIO MHTEpIpEeTaluIo Iejed Uu3ydyeHus npeaMera Ha
0a30BOM/yTIyOJIEHHOM YPOBHE: COBPEMEHHBIX IMPUOPHUTETOB B CHUCTEME CpPEIHEro oOIIero
o0pa3oBaHMsl, COJEPXKATEIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
OCHOBHOW 00pa3oBaTelbHON MPOTpaMMBI CpeaHero oOmero oOpa3oBaHus (JTMYHOCTHBIX,
METaINpeIMETHbIX, IMPEIMETHBIX), OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON JEsATEIbHOCTU
Y4YE€HHKa N0 OCBOEHUIO cojepxaHus npeaMera. [lo BceM Ha3BaHHBIM MO3MIMSIM B Iporpamme
COOJIIOJIEHa MPEEMCTBEHHOCTh C pabouell mporpaMMmoil OCHOBHOIO 00ILIero oOpa3zoBaHUs IO
ouonoru (ans 5—9 kaccoB 00pa3oBaTENIbHBIX OpraHU3aluii, 0a30Bblil YPOBEHb).

JlanHasi mporpamMma SIBJISIETCS OPHUEHTUPOM JJIi COCTaBJIEHHUS PabOuMX IMPOrpaMM, aBTOPbI
KOTOPBIX MOTYT MPEJIOKUTh CBOM MOAXOJ K CTPYKTYPUPOBAaHUIO M TIOCJIEOBATEIbHOCTH
M3y4eHHs y4yeOHOro maTepuana, a Takke CBOE BUACHHE OTHOCHTEIBHO BO3MOXKHOCTH BbIOOpa
BapUaTUBHOM COCTaBJAIOIIEH CcoOJepXKaHMA TpeAMeTa JONOJHUTENBHO K 00s3aTeIbHON
(MHBapUaHTHOMW) YaCTH €ro COAepKaHUs.

KypcuBom B TekcTe mporpamMMsl BblAeIeHbI 37eMenTs Llenu u 3agaun, [IpenMeTHbIX

pe3yabTaTroB U CozaepkaHus yueOHOro Marepuana, KOTopble IIPeJCTaBICHbI ISl U3y4YEeHUS Ha
yriIyOJIEéHHOM YpOBHE



OBHIASA XAPAKTEPUCTHUKA
YUYEBHOTI'O HPEIMETA «BHOJIOT'US»

VYyeOuslii mpenmer «buonorus» B cpeqHem o61meM 00pa30BaHUM 3aHUMAET Ba)KHOE MECTO.
On obecnieunBaeT GopMHUpPOBaHUE Y O0yUAIOMIUXCS MPEICTABICHUNA O HAy4YHOW KapTHHE MHpA;
pacmupsier ¥ 0000IIaeT 3HAaHUS O >KUBOM mpupoje, €€ OTIUYUTEIbHBIX MpPU3HAKAX —
YPOBHEBOM OpraHM3alii ¥ HBOJIIOLMM; CO3MaET YCIOBUS [UISl: NO3HAHUS 3aKOHOB YKUBOU
PUPOJIbI, hopmuposanus PyHKIMOHAIBHON IPaMOTHOCTH, HABLIKOG 3I0POBOTO U OE30MacCHOTO
oOpa3za JKW3HHU, SKOJOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIICHHUS K JKUBOW MPUPOAC U
YeJIOBEKY.

Bonbmoe 3Hauenume yueOHbId mnpenmer «buomorus» uMeeT Takke IS pEUICHHUS
BOCIHUTATEIbHBIX U Pa3BUBAIOLIMX 3a/ay CpeaHEro oOmiero oOpa3oBaHMs, COLUAIN3ALNU
oOyuaromuxcs. M3yuenne 6nonorun Ha 6a30BOM/yriayOJEHHOM YPOBHSAX 00€CIICUNBACT YCIOBUS
ig HOpMUPOBAHUSI UHTEIUIEKTYyaIbHBIX, KOMMYHUKAIIMOHHBIX W WH(OPMALMOHHBIX HaBHIKOB,
ACTETUYECKOM  KYJIbTYphl,  CHOCOOCTBYET  HMHTETpallid  OWMOJIOTMYECKUX  3HAHUH  C
MPEJICTAaBICHUSIMH U3 JIPYTUX Y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKU, XUMHUH U reorpaduu.
HazBanHble N0J0KEHUS O MPeIHAa3HAUYEHUH yueOHoro npeamMera «bruoaorus» cocTaBuiii OCHOBY
JUIA  ONpEeNeNeHHUs TMOAXOAOB K OTOOpY U CTPYKTYPUPOBAHHIO €ro  COJEp)KaHus,
IIPEJICTaBICHHOIO B JJAHHOM IIpOrpamMMe.

Ot6op coxmepxkanus ydeOHoro mpenmera «buomorus» ocymecTBIéH ¢ MO3UIMMA
KYJIbTypOCOOOpPA3HOTO TMOX0/1a, B COOTBETCTBHU C KOTOPHIM OOYYaroIuecst JOJKHBI OCBOUTH
3HaHUS M YMEHHs, 3HaYuMble M1 (OPMUPOBaHUS OOIIEH KyJIbTYpbl, OMNpEACIIoNnne
aJIeKBaTHOE TIOBE/ICHUE YEJOBEKa B OKpY’KAIOUIeW NPUPONHONW cpene, BOCTpeOOBAHHBIE B
MOBCEIHEBHOM KHU3HU U MpaKTHUecKol nestenbHOCTH. Ocoboe MecTo B 3TOW cUCTEeME 3HAHUMN
3aHUMAIOT 3JEMEHTBHl COJCpXaHMsA, KOTOpble CIyXaT OCHOBOW [uii (HOpMUPOBAHHSA
MPEJICTAaBICHUA O COBPEMEHHON eCTeCTBEHHO-HAYyYHOW KapTHHE MHpa U UEHHOCTHBIX
OPHEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTMYECKOro 00pa30BaHMsL.

CTpyKTypHpoBaHHE COJAEpKaHUS yueOHOro MaTepuasa B MporpaMMe OCYLIECTBIICHO C YYETOM
MPUOPUTETHOTO 3HAYCHHS 3HAHUKA 00 OTIUYHUTEIBHBIX OCOOCHHOCTSIX JKMBOW MPUPOMABI, O €€
YPOBHEBOI OpraHU3alliy U 3BOJIOLKHU. B COOTBETCTBHM C 3TUM B CTPYKTYpe Y4eOHOro mpeamera
«buosorusy BbIIETEHBI CIEIYIONUIUME COAepKaTeIbHbIe TUHUN: «buonorus kak Hayka. Metossl
HAy4yHOTO Mo3HaHusm», «Kierka kak Ouosioruueckas cucrema», «Opranu3m Kak OHOIOrHYecKas
cucremay, «CucrtemMa u MHOrooOpa3ue OpraHM4ecKOro MUpa», « IBOIIOIUS KHUBOU MPUPOIBD),
«IKOCHCTEMBI U MPUCYLINE UM 3aKOHOMEPHOCTH.

Yuebnuvuii npeomem «buonozusy ua yenyOieHHOM YpoHe HA CMYNeHU CpeoHe20 00uje2o
obpazosanus 3asepuiaem Ouono2uyeckoe 00paA308aHue 8 WKole U OpPUeHMUPOBAH HA
pacuuperue u yenyoieHue 3HaHutl 00yYaiowuxcs o JHCUol npupooe, 0CHOBAX MOJEKYISAPHOU U
KIeMOYHOoU  Ouonocuu, smoOpuonocuu u  Ouonouu  pazeumus, 2eHemuKu, celeKyul,
OuomexHono2UU, I80II0YUOHHO20 YUEHUS U IKOAOSUU.

Uszyuenue yuebnoco npeomema «buonocusy Ha yenybieHHOM YpO8He OPUEHMUPOBAHO HA
NOO20MOBKY 00YUaAOWUxcsi K nociedyrouemy noayieHur0 buo102uiecko2o oopaszoeanus 6 6y3ax
U Opeanuzayuax cpeone20 npogheccuoHanbHo2o o0bpazosanus. OCHO8Y e20 COo0epicaHus
cocmaensiem cucmema OUONOSUYECKUX 3HAHULL, HONYYEHHLIX NPU U3VYeHUU O00y4aouumMucs
COOMBEMCMBYIOUUX CUCTNEMAMUYECKUX pa30enos buono2uu 8 oCHoéHou wkoae. B 10-11 knacce
amu 3HaHus noayyaiom pazeumue. Tax, pacuiupeHvl u yenyoienvi OUOIO2UYECKUEe 3HAHUA O
PACMEHUsX, HCUBOMHDIX, cpudax, 6akmepusx, opeanHuzme 4enogexd, oOWuUx 3aKOHOMEPHOCTIAX
HCUBHU, OONOTHUMENLHO GKIIUEHbl OUONI02UYecKUe C68e0eHUsl NPUKIAOHO020 U HNOUCKOBO2O0
xapaxkmepa, KOmMopwvle MONCHO UCNOIb3068aMb KAK OPUEHMUpPbl Ol Nociedyrue2o 6bl60pa
npogheccuu. Bozmodxcna maxoice unmezpayus OUOIOSUYECKUX 3HAHUL C COOMBEMCMBYIouUMU
SHAHUAMY, NOJYYEHHLIMU OO0YYAIOWUMUCA NpU  U3VHeHUU @QUIUKY, Xumuu, 2eozpaguu u
Mamemamuxu.

Ctpyktypa nporpammbl ydeOHOro mpeamera «buonorus» 0a30BOro/yriy0€HHOTO YPOBHS
OTpa)kaeT CUCTEMHO-YPOBHEBBII U 3BOJIOLUOHHBIN MOIX0bl K U3yueHHUI0 Onosioruu. CoriacHo
UM, U3y4aloTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE JIJIS )KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHM3allMM, 3BOJIOLUU OPraHMYECKOTO MHMpa Ha 3eMJjle, COXpPaHEHMsI OMOJIOTMYECKOIro



pasHooOpa3ust mianetsl. Tak, B 10-11 kacce U3ydyaroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOUHOU
Owonoruy, >MOPUOJIOTHU ¥ OWOJIOTHMH Pa3BHUTHS, TEHETHUKHW U CEJICKIMH, OMOTEXHOJIOTHH
U CUHTETUYECKOW OMOJIOTUH; aKTYaTH3UPYIOTCS 3HAHUS 00yYaroNIMXCs o0 OOTaHUKE, 300JI0THH,
aHaTOMUU, PU3NOJIOTUN YEIIOBEKA.

Vueouwiti  npeomem  «buonocus» npuzean  obecneuumsv — 0C8OeHUE — O0OVHUAUJUMUCS
OUoI02UYeCKUX MeopUll U 3aKOHO08, Uel, NPUHYUNOS8 U NPABUTL, JIeHCAUUX 8 OCHOBE COBDEMEHHOU
eCmeCcmeeHHO-HAYYHOU KAPMUHbL MUPA, 3HAHUL O CIPOEHUU, MHO2000pasuu U 0COOEHHOCMSX
KAEeMKU, Op2aHUu3Mad, HNORYAAYUU, OUOYeHO3d, HIKOCUCHEMbL, O BblOAIOWUXCA  HAYYHBIX
O0OCMUDICEHUSIX, ~ COBPEMEHHBIX — UCCIe008AHUSLX 6  OUoNo2UU,  NPUKIAOHLIX — ACNEeKMAax
ouonocuveckux 3nanuil. /[nsa pazeumus u noooepiHcanus unmepeca ooyuarwuxcs K ouonoeuu
Haps0y €O 3HAYUMETbHBIM 00BLEMOM MEOPEMUYecKo20 MAmepuald 6 COOEPICAHUU Y4eOHO20
npeomema
«buonozusy npedycmompeno 3HakomMcmeo ¢ ucmopueti Cmano8IeHUs U pa3eumus mou Ui UHOU
obnacmu 6uoIO2UU, BKIAOOM OMEYECMBEHHbIX U 3aPYOEHCHBIX VUEHLIX 6 PeuleHUe BaANCHEUUUX
OUONOSUYECKUX U IKOJIOUYECKUX NPODTIEM.

HEJIA U 3AJAYU U3YUYEHUA
YUYEBHOI'O INIPEJIMETA «bHOJIOI' U51»

Heab uzyyenust yueoHoro npeamera «buosorus»— opnageHne 00yJarOIIUMUCS 3HAHUSIMH

0 CTPYKTYpHO-(GYHKIIMOHATBHONW OpraHU3al[lH >KUBBIX CHCTEM PAa3HOrO paHra W mpuoOpeTeHue

YMEHHUH HCIIONB30BaTh 3TH 3HAHMSA: I TPAMOTHBIX JEHCTBHI B OTHOLICHUH OOBEKTOB JKUBOU

OPUPOJbl M pEIICHUS pPa3IMyYHBIX IKU3HEHHBIX NpodseM; 6 hopmuposanuu unmepeca

K OnpedenénHol 0oaacmu npogeccuoHaibHOU 0essmelbHOCmU, C883aHHOU ¢ buono2uel, umu

K 8b100pY yuebH020 3a6edeHuUst 0l NPOOONNCEHUS OUON02UUECKO20 00PA308AHUAL.

JocTrkenne menu u3ydeHus ydeOHoro mpenmera «buosnorusy obecrieuynBaeTCsl pelieHHEeM

CIIEYIOIINX 33/1a4 Ha 0A30M ypogHe:

1. ocBoeHHE OOYYAOMIMMHUCS CUCTEMBl 3HAHUN O OMOJIOTMYECKUX TEOPHUSAX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEpPHOCTSIX, THUIOTe3aX, MpaBWiax, CIYXKalluX OCHOBOW s (QOpMHUPOBAHUS
MPEJICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA; O METOJaX HAYYHOTO IMO3HAHUS;
CTPOEHHH, MHOT000pa3uu U OCOOEHHOCTSX MKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AllMH;
BBIIAIOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

2. ¢opmupoBaHue y oOydaroluXcs T[O3HABATEIbHBIX, HHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEW B TpOIleCCe aHamM3a JAaHHBIX O MyTSAX Pa3BUTUS B OWOJIOTUU HAYYHBIX
B3IJIS10B, UACH U MOJIXO0J0B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

3. cTaHOBJIEHHE Y O0OyYarommxcsi 00mel KyIbTyphl, (PyHKIIMOHAILHOW TPaMOTHOCTH, Pa3BUTHE
yMEHHI OOBSCHATH U OLIGHWBATh SIBICHUS OKPY)KAIOIIEr0 MHUpPA KUBOM MPHUPOIBI Ha
OCHOBAHUU 3HAHUI ¥ OTBITA, TOJTYYSHHBIX MPU U3yUYEHUU OHOJIOTHH;

4. ¢dopmupoBaHue y OOyYarONIMXCS YMEHUH WUIFOCTPUPOBATH 3HAYCHHE OMOJOTHUYECKHUX
3HAaHUU B MPAKTUYECKOW NEATEIHHOCTH YEJIOBEKAa, Pa3BUTHH COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

5. BocmuTaHue YOEXKAEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIIOBEKOM IKHUBOW MPUPOIBI,
HEOOXOAMMOCTH OEpeXHOT0 OTHOIICHHUS K HEW, COOMIONCHHMS STUYECKHX HOPM IIPH
MPOBEJICHUH OMOJIOTUYECKUX HCCIIEI0OBAHUM;

6. Oco3HaHHE LEHHOCTH OMOJOTMYECKHUX 3HAHWM JUIS TOBBIIIEHHUS YPOBHS 3KOJOTHYECKOU
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

7. TmpuMeHeHUuEe TPHOOPETEHHBIX 3HAHMM M YMEHWW B TOBCEIHEBHOW >KM3HU JUISI OIEHKH
MOCJIEICTBUI CBOEH NEATENbHOCTH MO OTHOLICHHWIO K OKpY’Karollel cpene, COOCTBEHHOMY
3I0POBBIO; 0OOCHOBAHKE M COONTIOZICHUE MEP MPODUIAKTUKHN 3a00JICBaHUH.

Ha yenvonennom yposue:

1. osHakomnenue  obyyalowuxca ¢ Memooamu — NO3HAHUA  JHCUBOU  NPUpPOObL:
UCCe008amenbCKUMU MemoOamMy OUONOSUHEeCKUX — HAVK — (MOAEKYIAPHOU U KIemoOyHOU
ouonocuu, dmbpuUOIO2UU U OUONIO2UU PA3BUMUS, 2EHEeMUKU U CeleKyuU, OUOMEXHOI02UU U
cunmemuyeckol OUoI02UY, NANEOHMON02UU, IKOLO2UU), MEMOoOamMU CaMOCMOAMENbHO20
npogedeHus OUOI02UYeCKUX




2. uccnedosanuii 6 nabopamopuu u 6 npupooe (HabiOeHue, uzMepeHue, IKCHePUMEHM,

Mooenuposarue);

3. oeraoenue obyuarowumMucs VMEHUAMU: CaMOCMOSIMENbHO Haxooums,
AHATUBUPOBAMb U UCHOAL308AMb  OUONIOSUYECKVIO  UHOpMAayuio;,  Noib308aMbCsl
OUOIOCUYeCKOT MepMUHONIO2Uel U CUMBOIUKOU,  YCMAHABIUBAMb  C653b  MENCOY

pazeumuem  OUOLOUU U COYUATLHO-IKOHOMUYECKUMU U DKOLOUYECKUMU NpOoOIeMaMu
yenoseyecmed, OYeHUBamb NOCIeOCMSUs C80ell  OesiMeNbHOCMU N0  OMHOWEHUIO K
OKpYdHcaroueli. npupoonoll cpeoe, COOCMBEHHOMY 300P0B8bI0 U 300POBbIO OKPYHCAIOUWUX
nmodell; 000CHO8bI6AMb U COONOOAMb  Mepbl npoguiaxmuxu UHGEeKYUOHHBIX
3ab01esanui, npasuna nogeoeHus 8 npupooe u obecneuerus 6e30NACHOCMU
COOCMBEHHOU  JICUSHEOESIMENbHOCMU 68 UPE3BbIUAUHbIX — CUMYAYUAX — NPUPOOHO20 U
MEXHO2EHHO20 XapaKkmepa, Xapakmepu3osamsv COBPEMeHHble HAYUHble OMKPLIMUs 6
obnacmu buoaocuu;

4. pazeumue y 00y4aOWUXcsi UHMENIEKMYAIbHbIX U MBOPYECKUX CNOCOOHOCmel 6 npoyecce
3HAKOMCMBA C BbLOAIOWUMUCS OMKPLIMUSAMU U COBPEMEHHBIMU UCCAEO08AHUIMU 8 OUONI02UU,
pewaemviMu e npobaemamu, mMemooonozueti OUOIOSULECKO20 UCCLe008AHUsL, NPOBEOeHUs]
9KCHEPUMEHMANLHBIX  UCCIEO08AHUL, PEUEeHUs. OUONOSUYECKUX 3a0ay, MOOeIUPOBaAHUs
OUOI02ULEeCKUX 00BEKMO8 U NPOYECCO8;

5. eocnumanue y oOyuarowuxcs yYemHHOCMHO20 OMHOWIEHUS K JHCUBOU NpUpooe 8 Yeiom U K
OmoenvbHbIM €€ 00beKmam U S6NeHUAM, (GOPMUPOBAHUE IKOLOSUYECKOL, 2eHeMmUYeCcKoll
epamomuocmu, oodwjeti Kyibmypbl NO6eOeHUs 8 npupooe, UHMezpayuu ecmecmeeHHo-
HAYYHbIX 3HAHULL,

6. npuobpemenue 00YYAIOUWUMUCA KOMNEMEHMHOCMU 68 PAYUOHALLHOM NPUPOOONONb308aHUU
(cobmoodenue npasuil nNoBedeHus: 8 Npupooe, OXPAaHbl U008, Kocucmem, oOuocgepwi),
COXpaHeHuu coOCMEEeHHO20 300P08bsL U 300P08bSL OKPYICAIOUWUX TH00ell (CoOM00eHUs mep
npoghunaxmuxu 3abonesanuil, obecneuenue bezonacHocmu
HCUBHEOESIMENIbHOCMU 8 UPe38bIUAUHbIX — CUMYAYUAX — NPUPOOHO20 U  MEXHO2EHHO20
Xapakmepa) Ha OCHO8e UCNONb308AHUSL OUONOSUYECKUX 3HAHUL U YMEHULl 68 NOBCeOHeBHOU
HCUHU,

7. cos0anue  Ycaoeuil Ol OCO3HAHHO20  68bIOOPA  OOVUAIOWUMUCS — UHOUBUOYATLHOU
00pazosamenvbHol MmpaeKmopuu, Cnocoocmsyrwel nociedyiouemy npogpheccuoHaIbHOMY
camoonpeoeneHuro, 8 COOMEEMCmMEUU ¢ UHOUBUOVATIbHLIMU UHMEPECaAMU U NOMPEeOHOCMAMU
peauoHa.

MECTO YYEBHOI'O ITIPEJJIMETA «bHOJIOT' US1»
B YYEBHOM IIJIAHE

B cucreme cpennero obmiero oOpasoBanusi «buomorus», m3ydaemass Ha 0a30BOM ypOBHE,
Mpu3HaHa 00s3aTeIbHBIM Y4EOHBIM MPEIMETOM, BXOJAIIUM B COCTaB MPEeIMETHON 00JIacTi
«EctecTBeHHBIC HAyKW». YUeOHBIM TUTAHOM Ha €€ n3ydeHue orBeneHo 70 y4eOHBIX 4acoB, 1Mo 1
yacy B Heaemo B 10 kimacce. B TemaTuueckoMm IUJIaHUPOBAHMM YKa3aH pe3epB Y4eOHOTO
BPEMEHH, KOTOPOE PEKOMEHAYETCS Ul peaju3alii aBTOPCKHUX MOAXOA0B MO HCIOJIb30BAHUIO
pa3zHo00pa3HBIX POPM OpTraHM3alKUN YIeOHOTO MpoIiecca.

YueOubiii npeamer «buonorus» yriayOiaEHHOrO YpOBHS M3yU€HUS BXOAMT B COCTaB
npeaMmeTHoi obnactu «EcrecTBeHHble Hayku». Ero usydenwe mnpeaycMOTpeHO B Kiaccax
€CTECTBEHHO-HAYYHOTO  Mpoduiis,  HampuMep  XUMHUYECKUX,  XUMHUKO-OHMOJIOTHYECKUX
U MEIMUMHCKUX. B 3THX Kiaccax W3ydeHHE JTaHHOTO IMpeAMeTa MPEeayCMOTPEHO B OOBEME
y4yeOHoI Harpy3ku He MeHee 3 4 B Henento B 10-11kmacce (mo 105 1 B roxm).

OTb60p opraHU3aIMOHHBIX (OPM, METOJOB M CPEACTB OOYYCHHS OMOJOTHUHU OCYIIECTBISICTCS
c y4éToM cHeru(puKd ero CoAep)KaHus M HAIpPaBIEHHOCTU Ha MPOAOKEHHE OMOJIOTMYECKOTO
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATHLHOTO M BBICILIETO 00pa30BaHMU.

OO0s3aTeNIbHBIM  YCIIOBHEM TPU OOy4YeHUM OMOJIOrMM Ha YriayOJEHHOM YPOBHE SBIISETCS
MpOBEJICHUE JTA0OPATOPHBIX U MpakTHUeCKux pabor. Takke yuactue 0OydYarOIIUXCS
B BBINOJIHEHUU TPOEKTHBIX U Y4eOHO-HCCIENOBaTENbCKUX pPadOT, TeMaThka KOTOPBIX
OMpEENsACTCS YYUTEJIeM Ha OCHOBE HWMEIOIIMXCA MAaTepUaIbHO-TEXHUYECKUX PECYpPCOB
Y MECTHBIX NPUPOAHBIX YCIOBUH.



B TemaTtnueckoMm MmiIaHUPOBAHUU ISl KXKIOTO Kilacca IMpejrnoiaraercs peseps yueoHoro Bpemenu. Ha
0a30BOM YPOBHE €r0 PEKOMEH]IyeTCsl MCTIOIB30BaTh Ul MOBTOPEHUS U 3aKpPEIUICHHUs] MaTepHaa, a TakKe
pednexcun. Ha yriyGneHHoM ypoBHE Ui ITPOBeAeHUS 0000IIAIOIIUX YPOKOB, 3alIUThl 00y4alOIUMUCS
MPOCKTHBIX U y4eOHO-HUCCIIEA0BATENBLCKUX PaloT.



1. COAEPXAHUE YYEBHOI'O IPEAMETA

«BAOJOI'Usl»

10 KJIACC

Ba3oBblii ypoBeHb

Yri1y0/1eHHBIH YPOBEHb

10 kaacc. 1 4 B Heaemto, Bcero 34 4, n3 HuUX 1 4 — pe3epBHoe
BpeMs

10 xknacc. 102 4, u3 Hux 1 4 — pe3epBHOe Bpems

Tema 1. Brnosorus kak Hayka

buonorus kak Hayka. CBs3bp OWOJIOTHH C OOIIECTBEHHBIMH,
TEXHUYECKUMU W JIPYTHMH  ©CTECTBEHHBIMH  HayKaMH,
dunocoduei, STUKOMN, ICTETHKOW U NpaBoM. Poib Ouoiiornu B
dbopMUpPOBaHNN COBPEMEHHOIN Hay4yHOU KapTUHbI Mupa. Cucrema
OMOJIOTMYECKUX HayK.

Meroabsl  mO3HaHUS ~ KUBOM  mpuponbl  (HAOMIOJCHHE,
DKCIIEPUMEHT,  ONHCaHWEe,  U3MEepeHHue,  KiaccupuKaus,
MOJICTTUPOBAHUE, CTATUCTHUYECKAss 00pabOTKa JaHHBIX).

JdeMmoHcTpanum:

Ilopmpemor: Y. JlapBuH,
Jx. Yorcon u ®@. Kpuxk.

Tabnuysl u cxemol: «MeTOBI TO3HAHUS )KUBOU IPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Ipakmuueckas paboma Ne 1. «VIcnosnb30BaHUE PA3TUIHBIX
METOJIOB MPU U3yYECHUU OHOIOTHUYECKUX OOBEKTOBY.

I'' Mengens, H.K. Konnmos,

Tema 1. Buosorus kKak Hayka

CoBpemenHast Ouoyioruss — KOMIUIGKCHAas Hayka. Kpamkas ucmopus
pazsumus_6uonoeuy. buosornueckre HayKH W HM3y4aeMble WMU IPOOJIEMBI.
DyHoameHmaIbHble, _NPUKIAOHbIE U NOUCKOBbLE __HAVYHbLE _UCCAe008AHUs
6 buonocuu.

3nayeHue OHONIOTUM B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa. [lpogheccuu, cesazannvle ¢ buonocueni. 3nauenue Ouonocuu
8_NpaKmuy4yeckol QesmenbHOCmU _4elo8eKd. MeOUUUHe, CelbCKOM_XO03lcmee,
NPOMBIULICHHOCHU, OXPAHE NPUPOObL.

JdeMoHcTpannun

Ioptpetsl: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. [lapsuH,
V. T'apsei, I'. Mennens, B. 1. Bepuanckuii, W. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [x. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel ¥ cxempl: «CBsi3b OHOJOTHHM C JIPYTUMH Haykamuy, «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. /KuBble cUCTEMBbI U MX OPraHU3aLUA

XKusbie cucrembl (OMOCHCTEMBI) KakK MpeaMET H3y4YCHHUs
Oounosorun. OTiIHMYMe KHUBBIX CUCTEM OT HEOPraHMYeCKOH

Tema 2. JKuBble cucTeMbl U X U3yUEeHUE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: ononoruu. CBOWCTBA KHUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JAUCKPETHOCTh U IEIOCTHOCTh, CIOKHOCTb
Y yHOPSAJIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3alus,




MIPUPOJBL.
CpoiictBa OumocucteM ©  UX pa3HooOpasue. YPOBHH
OpraHM3ali  OMOCHUCTEM:  MOJEKYJSPHBIH,  KJIETOYHBIMH,
TKAHEBBIH, OpraHU3MEHHBIM, MOMYJISUHOHHO-BUA0BOM,
HKOCHUCTEMHBIH (OMOTEOIIEHOTUYECKUI ), OMOCHEPHBIN.
JdemMoHcTpanum:

Tabauywvr u cxemvl: «OCHOBHBIC MPHU3HAKH JKU3HNWY, «YPOBHH
OpraHU3aI|H KUBOU TPUPOIBI».
Obopydosanue: moaens monekynsl JTHK.

CaMOBOCTIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUUBOCTD, POCT M Pa3BUTHE.

YpoBHU OpraHuM3alMy JKHUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM,
TKaHEBBIH, OpTraHU3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, 9KOCHCTEMHBII
(OuoreonieHoTHueckuit), o6uocdepusiit. IIporeccbl, MPOUCXOAIINE B KUBBIX
cuctemax. OCHOBHBIE TIPU3HAKH XUBOTO. JKHU3HL Kak (opma CyIiecTBOBaHUS
Matepud. Hayku, wu3yuaromme KUBBIE CHUCTEMBbl Ha pPa3HBIX YPOBHSIX
OpraHU3aINH.

Hzyuenue ocusvix _cucmem. Memoovl _bduonocuueckou nayku. Habmoldenue,
usmepenue, IKCnepumenm, cucmemamuzauus, memaananus. Ilowamue o
3A6UCUMOU U __He3A8UCUMOU__nepemenHou. _llianuposanue 3Kcnepumenmad.
Ilocmanoexa u nposepka cunomes. Hynesas eunomesa. Ilonamue eblOopKu u eé
docmoseprocmo. Pazopoc 6 buonocuueckux dannwix. Quenxka 0ocmosepHocmu

NOJIVYCHHbIX pe3VIbMAMOS. Ipuyunsl UCKAICeHU pe3VIbMAmMos
oKcnepumenma. Llonamue cmamucmuyecko2o mecmd.
Tabmumbl w1 cxembl:  «OCHOBHBIE TPU3HAKK JKU3HW», «buonorndyeckue

cucreMmbl», «CBoOICTBa JXKHMBOM Marepum», «YPOBHM OpraHu3aluu >KMBOMU
npupoae», «CTpOEHHE MKUBOTHOM KIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOT0 OpraHmsmay, «buoreonenos», «buochepa», «Meroab
W3Y4YEHUS KUBOU IPUPOIBD).

Oo6opynoBanue: 1aboparopHoe 000pyI0BaHKE s POBEICHUS HAOIIOICHUH,
U3MEPEHUM, SKCIIEPUMEHTOB.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

[IpaktTuueckaspaborta «cnomp3oBaHNe pa3TUYHBIX METOAOB MPHU
W3YUYEHUHU KUBBIX CUCTEM.

Tema 3. XuMH4YeCKHil COCTaB U CTPOCHHUE KJIETKH

XUMUYECKUI COCTaB KJIETKU. XUMHYECKHUE IJIEMEHTBI: MAKPO-
3JIEMEHTBI, MUKPOAJIEMEHTHI. BoJ1a 1 MUHEpalIbHbIE BEILIECTBA.

OyHKIMA BOABI W MHUHEPAIbHBIX BEIIECTB B KIETKE.
[TonnepkaHue OCMOTHYECKOTO OanaHca.

benku. CoctaB m crpoeHue O€IKOB. AMHHOKUCIOTBI —
MOHOMEpHI OenkoB. HezameHnMbIe U 3aMEHIUMble aMUHOKHCIIOTHI.
AMHMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI OEIKOBOI

Buosorust KjieTku
Krnetka — cTpykTypHO-(pyHKIIMOHATBHAS €AMHUIIA KUBOTO. Mcmopus
omxpwvimus kiemku. Pabomur P. I'vka, A. Jleseneyka. Knemounas meopus (7.
Llsann, M. lneiioen, P. Bupxog). OCHOBHBIE MTOJIOKEHHUS COBPEMEHHOM
KJIETOYHOW TEOPHH.

Memoovl  monekvisapuou — u  K1emoyHou  Ouono2uu:
xpomamozpacgus, anekmpogopes, Memoo MeYenbix amomos,
ougepernuuanvroe yenmpudghyveuposarue, KVIbMUBUPOBAHUE ___ KIIEMOK.
Uszyuenue  guxcuposanmbix KJIEMOK. INeKMPOHHASL MUKPOCKONUA.

Konghokanvnas

MUKDOCKONUA,




MOJIEKYJIbl (II€pBUYHAS, BTOPUYHAS, TPETUUHAS U 4YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHe CBOHCTBa OenkoB. buomornyeckue
GbyHKIMHA OETKOB.

depMeHTl — Ouonornyeckue Karanm3aTopbsl. CTpoeHue
dbepMeHTa: aKTUBHBIM IEHTpP, CyOCTpaTHas CHenu(pUIHOCTD.
Kodepmenrsl.  Burtammupl.  OTtnumuus  ¢GepMeHTOB  OT

HEOPraHUYECKUX KaTaJIn3aTOPOB.

YraeBoapl: MOHOCaxapuabl (TIHOK03a, pru003a U 1e30Kcuprud03a),
nucaxapuibl (caxaposa, JIaKTo3a) W TOoJIMcaxapuabl (Kpaxmall,
TJIMKOTeH, 1IeJUT0I03a). bronornueckue (yHKIUH yTIEBOAOB.

Jlununel:  Tpurauuepunsl,  Gochonunuabl,  CTEPOHUIBI.
I'uapodunsHO-TUAPOPOOHEIE CBOIICTBa. buonoruueckue
¢byakun nunuaoB. CpaBHEHUE YTIIEBOJOB, OENKOB M JIMIHUAOB
KaK UCTOYHUKOB YHEPTUH.

Hykneunoseie kucnorsl: JIHK w PHK. Hykneotuapr —
MOHOMEpPHI HYKJIEHHOBBIX KHUCIOT. Ctpoenune u ¢pynkmmu JTHK.
Crpoenne u ¢yukuun PHK. Buast PHK. AT®: crtpoenue wu
byHKIMN.

Huronoruss — Hayka o kietke. Kiierounas teopust — npumep
B3aUMOJICUCTBUS UACH U (DAKTOB B HAYYHOM MO3HAHUH. MeETO b
M3YUYEHUS KIIETKH.

Knerka xak memoctHas xuBas cucrema. OOnMe NpHU3HAKH
KJIETOK: 3aMKHYyTas Hapy)XHas MemOpana, moiekyinsl JIHK kak
TeHeTUYECKUH amnmapart, cucTeMa CUHTe3a Oenka.

Tunel KIETOK: HJyKapUOTHYECKas M MPOKaApHOTUYECKAs.
OCco0EHHOCTH CTPOCHHS MPOKAPHUOTUYECKON KiIeTKH. KieTtouHas
cTeHka Oaktepuil. CTpoeHHE HSYKApHOTHYECKOM  KIIETKH.

OCHOBHBIE OTIUYHS PACTUTEILHOM, )KUBOTHOW U TPUOHOM
KJ1eTKH. [IoBEepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAS
CTEeHKa, IMMKOKaIUKC, X (pynkuuu. [1nazmaTtnueckas
MeMOpaHa, e€ CBoiiCcTBa u (pyHKIUM.
ITuTomnnazma U €€ OpraHouibl.

OpnnomeMOpanHnbie opranonsl kinetku: JI1C, anmapar [ombmku,

Mukpockonus. Bumanvnoe (nDquCMSHeHHoe) Uusydernue Kiemok.

JleMoHCTpanuu
Hoprperel: P. Tyx, A. JleBenryx, T. IlBann, M. Illneilinen,

P. Bupxos, K. M. bap.

TaOnuiiel y cxempl: «CBETOBOM MHMKPOCKOI», «JIEKTPOHHBIH MHKPOCKOID),
«Mcropus pa3BUTHS METOJIOB MUKPOCKOITHI.

OO6opysioBaHMe: CBETOBOW MHUKPOCKOIT, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYecKHe padoThI

[IpakTuueckaspaborTa «3yueHne METOI0B KIETOUHOW OMOJIOTHU
(xpomatorpadus, snexrpodopes, mauddepeHunansHoe IEHTPUPYTHPOBAHUE,
[ILIP)».

XuMHYecKasi OpraHu3alus KIeTKH
XUMUYECKHI COCTaB KIETKH. MaKkpo-, MUKpO- U YIbTPaMUKpPO3JIeMEHTHI. Bona
1 e€ poJib KaK pacTBOPUTEIIS, PEareHTa, y4acTUe B CTPYKTYPHUPOBAHUU KJIETKH,
TeIIoperyauui. MuHepaibHble BEIECTBa KIETKH, UX OMOoJIoruyeckas pob.
Ponb kamuonoeé u anuonos 6 kiemxe.
Opranunueckue BelecTBa KieTku. bruonoruueckue nonuMepsl. benku.
AMHMHOKHUCIIOTHBIN cocTaB 0enKkoB. CTPYKTYphI OEITKOBOI MOJIEKYJIBI.
[lepBuunas cTpykTypa Oeinka, menTuaHas cBsi3b. Bropuunas, TpetuyuHas,
YeTBepTUYHAs CTPYKTYpbl. JleHaTypanus. CBoiicta 6enkoB. Knaccugukayus
benkos. buonornueckue GyHKIUN O€NKOB. [IpuoHul.
VYrneBoabl. MoHOCaxapuIbl, JUCaXapuibl, OJIMTOCAXapubl U OJUCAXapHIbI.
OOwwmii 1an cTpoeHust U (PU3NKO-XUMHUYECKUE CBOMCTBA YTIIEBOIOB.
buonoruueckue GpyHKuIMN yrieBo10B.
JIunmuael. ['unpodunbHo-runpodoOHbIe cBolcTBa. Kiaccupukaus Tunmuios.
Tpurnuuepunsl, pochonunuisl, BOCKU, creporibl. buonornueckue GpyHKIuu
munuaoB. Odwue ceolicmea OUON02UEeCKUX MEMOPAH — MeKYYeChb,
CHOCOOHOCb K CAMO3AMbIKAHUIO, NOTYHPOHUUAEMOCHTb.
Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne Hyk1€MHOBBIX KHCIIOT.
Hyxneotuasl. [Tpunmun kommnementapHoctu. [IpaBmino Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MecToHaxoKIeHHe U Onojorndeckue pyHKuuu
JHK. Buasl PHK. ®yuxuun PHK B knetke.




JIN30COMBI. [ToryaBTOHOMHBIE OpraHOUIbI KJIETKU:
MUTOXOHJPHUH, IIacTUAbL. [IpoucxoxieHne MUTOXOHIAPUN WU
miactua. Bunbl mimactun. HememOpaHHBIE OpraHOWIBI KIIETKU:
pUOOCOMBI, KJIETOYHBIN IIEHTP, [EHTPUOIHN, PECHHUUKH, KI'YTHKH.
DyYHKIIUM OPTaHOMUIOB KJIETKHU. BKIIOUeHMS.

Anpo — peryniatopHblii LeHTp KieTku. CTpoeHue sjpa:
anepHas  000JOYKa, KapuoIasMmMa, XpOMAaTWH, SAPBILIKO.
XPpOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpauuu:

Iopmpemeur: A. Jlesenryk, P. I'yk, T. lIBann, M. Illnelinen, P.
Bupxos, [[x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K.
M. boap.

Juacpammuor:  «PacnpeneneHne XMMHYECKHUX OJJEMEHTOB B
HEXMBOW IpUpojien, «PacnpeneneHne XUMHYECKUX JIEMEHTOB B
KUBOU MPUPOIE.

Tabnuyer u cxemoi: «llepuonnyeckas TabiuIa XUMHUYECKHX
a1IeMeHTOBY», «CTpoeHre MOJIEKYJIbl BOJb», «bruocunTes Oenkay,
«Ctpoenue Moinekynsl  Oenka», «CtpoeHue QepMeHTay,
«Hyxnennossie kucnotsl. [JHK», «Crpoenune monekyner ATD»,
«CTpoeHHne 3yKapuOTHYECKOW KIETKM», «CTpoeHue KUBOTHOM
KineTkn», «CTpoeHue pacTUTeNbHON KiIeTku», «CTpoeHue
IIPOKAPUOTUYECKON  KIETKW», «CTpoeHue sAapa  KIETKW»,
«¥YrieBonply, «JIUIIED».

Obopyoosanue: CBETOBOH MHUKPOCKOI, OO0OpyZOBaHUE s
NpoBeJCHUS  HAOMIOACHUH,  W3MEPEHMH,  HKCIEPUMEHTOB;
MHUKpOIpenapaTsl pacTUTEIbHBIX, KUBOTHBIX U OAaKTepPHAIBHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

Jlabopamopnas paboma Ne 1. «V3yueHue KaTaaUTUYECKON
AKTUBHOCTH (DEpMEHTOB (Ha IMpUMEpe aMUJIa3bl UM KaTajlas3bl)».

Jlabopamopnas paboma Ne 2. «/3ydeHue CTpOEHHUS KIIETOK
pacTeHUH, >KMBOTHBIX M OaKTEepHil 07 MUKPOCKOIIOM Ha F'OTOBBIX

Crpoenune monekyinbl AT®. Makpospeuueckue ceasu 6 monekvie ATD.
Buonocuueckue pvuxuuu ATD. Boccmanosiennvle nepeHocyuKy, ux QVHKyuu
6 knemke. J[pyeue nykneosuompugocpamuol (HT®D). Cexsenuposanue JIHK.
Memoouvl eeHoMUKU, MPAHCKPURIMOMUKU, NPONEOMUKU.

Cmpyxkmypnas buono2us. duoxumuyeckue u buoduzuveckue ucciedosaniis
CcOCmMasa u NPOCMpAHCmMEEHHOU CMpPYKmypsl ouomonexyi. Mooderuposanue
CIMPYKIMYDbL U QYHKUUN OUOMOREKYVA U UX Komnaexkcos. Kounvromephbolil Ousaiin
U opeanu4eckull cunmes OUOMONEKVI U UX HENPUPOOHBIX AHAL0208.
JdemoHcTpauuu

Hoptpertst: JI. [Tonaunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. IIpy3unep.

[uarpammel: «Pacnpenenenne XUMHUYECKUX SJIEMEHTOB B HEXKMBOU TIPUPOJIE»,
«Pacnpenenenrne XUMUIECKUX JIEMEHTOB B )KMBOU MPUPOJIC».

Tabnuiel u cxeMel: «I[lepuoamueckas TabaUIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbI», «BeliecTBa B COCTaBe OPraHu3MOBY,
«Ctpoenne Monekynbl 0enkay, «CTpyKTypbl OSIKOBOW MOJEKYIIBD»,
«CTpoeHne MOJIEKYJT yriaeBoa0B», «CTpOSHHE MOJIEKYJI JIUITHIOBY,
«Hyxknennosble KUCIOTB», «CTpoeHue mMoueKkysisl ATO».

OOopyaoBaHMEe: XMMHYECKas TTOCYy/1a U 000PyI0BaHHE.

JlabopamopHbsle u_npaxmuyeckue padonivl:
l.Jlabopamopunasapaboma «Obuapyxcenue 6eixkos c

NOMOUIbIO KAYECINBECHHBIX DeaKUULLY.

2. Jlabopamopuaapaboma «Uccredosanue HYKIeUHOBbIX

KUCI0M, 8blOCNICHHbIX U3 KNeMOK PA3IUYHBIX OP2AHUBMOBY.

Crpoenne 1 QyHKIUM KJIETKH

Tumel  KJIETOK: JSyKapuOTHYeCKas U TMPOKAPUOTHYECKAS.
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue npoKapuOTHUECKON KIeTKU. Kiemounas cmenka Oaxkmepuii u
apxeti. ___Ocobennocmu___cmpoenus ___2emepompoQrou U agmompoproi
npokapuomu4eckux kiemok. Mecmo u ponb npokapuom ¢ buoueHo3ax.

Crpoenne U (QyHKIMOHUPOBAHUE 3YKapUOTHUYECKOHN KieTku. [lna3marnueckas
MeMOpana (mia3manemMma). CTpyKTypa mia3MaTHIecKkoil MeMOpaHsl. Tpancnopt

CtpyKTypHO-




MUKPOIIpCIIaparax U uX OIMNCAHUC)).

BEIIECTB  4Yepe3  IUIa3MaTHUYeCKyr0 MeMOpaHy: maccuBHbBIA  (auddyswus,
obneruéHHass mudQy3us), aKTUBHBINA (TEPBUYHBIA M BTOPUYHBINH AKTHUBHBIN
TpaHcnopt). Iloavnponuuaemocms _memobpanvi. Paboma Hampulikaiuesozo
Hacoca. JOHOOYumo3: nuHoyumos. acoyumos. Ikzoyumo3. Knemounas
cmenka. Cmpykmypa u hyHKuuu KiemoyHou CmeHKU pacmenutl, 2pudos.

[Mutonnazma.  Lumosons.  [umockenem.  Jlgudcenue  yumoniasmul.
Opranouisl KJIETKH. OnHomMeMOpaHHbIe OpraHouIbI KIIETKU:
supomnazmatuueckas cerb (JIIC), anmapat ['oabaku, TU30COMBI, UX CTPOCHHUE
u QyHKUMU. B3aumocsazs 00HOMeMOpaHublX opeanoudos kiemku. Cmpoenue
2panyiapHozo pemuxyivma. Mexanusm HanpapneHus OenkoB B JIC. Cunmes
pacmeopumvix benxos. Cunmes Kiemounbix_memopan. I 1adxkuti (aepanyisipHulil)
sHOonnasmamudeckuti  pemuxyivm.  CekpemopHasa _ @yukyus __annapama
Lonvoocu. Monnbukanys 6enkoB B annapare I'oabmku. CopTUpoBKa GEIKOB B
annapare ['onbmku. TpaHcnopT BemiecTB B KieTKe. Bakyoinu pacTUTENBHBIX
KJIeTOK. Knemounwiu cok. Typeop.

[ToryaBTOHOMHBIE OPTAaHOUIBI KIETKH: MUTOXOHIPHH, TUTACTUIBL.
IIpoucxoorcoenue mumoxonopuii u nracmud. Cumbuozenes
(K. C. Mepeoickosckuu. JI. Mapeynuc). Ctpoenue u (yHKIIUN MUTOXOHIPUH 1
wiactul. [lepsuunvle, 6mopuyHble U CLONHCHLIE NAACTNUObL
Gomocunmesupyiouux 3vkapuom. XIJIOpOIUIACThI, XPOMOIIIACTHI, JIEHKOTUIACTHI
BBICIIIMX PACTECHHIA.

HememOpanubie opranouisl kietku CTpoeHne U GyHKIMH HeMEeMOpaHHbIX
OpraHouIoB KJIeTKH. Pubocomel. [IpoMexyTouHbIe (PUITAMEHTHL.

Mukpoguramenmol. AKTHHOBbIE MUKPOGDUITAMEHTBI. Mbluteutble KiemKu.
AKTHUHOBBIC KOMIIOHEHTHI HEMBIIICYHBIX KIETOK. Mukpompybouxu. Knemounuwiii
uenmp. Cmpoenue u 0sudiceHue JHc2vmukos u pechudex. Mukpompybouku
yumonnazmol. Ilenmpuons. benku, accolmupoBaHHbIE ¢ MUKPOQUIAMEHTAMHU
M MUKPOTPYOOUYKaMu. MOTOpHBIE OENKH.

Anpo. O6onouka sapa, XpOMaTHH, KapHoIIa3Ma, SAPBIMIKH, UX CTPOCHHUE
u pyskmn. Aoepuviii benkoswvii mampuc. IlIpocmpancmeennoe pacnoiojiceHue
Xpomocom 6 unmepgaznom s0pe. DyXPOMATUH M TETEPOXPOMATUH. benxu

XpomMamuHa — CUCHIOHbL. ZII/IHaMI/IKa ﬂl!e[!HOﬁ 000JIOYKH B MHTO3E. HZ[e[szlﬁ

TPAaHCIIOPT.




Knerounsie BxitoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENnbHOM, )KUBOTHOH, TPHOHOIA).

JleMoHCTpanun

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

Tabmumbr u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIETKn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHHEe pacTUTEIbHOM  KiIeTku», «CTpoeHue
MUTOXOHIPHUNY, «SA1po», « CTpoeHUE MPOKAPUOTUYECKON KIIETKU.

OO0opy/IoBaHMe: CBETOBOW MHKPOCKON; MHUKPOMpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK; MUKPOIIpenapaThl 0aKTepUATbHBIX KIETOK.

JlabopaTopHBbIe U NpaKTHYeCKHe PadoThI

I.J1abopatopunaspaborTa «3ydeHne CTPOCHHUS KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

2. Ipaxmuueckasapaboma «d3vyeHue ceolicme KiemoyHou
MeMOpPaAHbLY.

3. Jlabopamopuaas paoboma
NIA3MONU3A U OENAA3MONUZA 8 PACUNMETbHIX KIeMKAX ).
4 llpaxmuyeckasapaboma «ld3vuenue dgudcenus
UUMONIA3MbL 8 PACIMUMETIbHBIX KIeMKAX).

«Hccnedosanue

Tema 4. JKuzHeaeaTeIbHOCTH KJIETKH

OO0OMeH BelIeCTB, WM META00IN3M. ACCUMUIALIUS
(TutacTryeckuii 0OMEH) ¥ TUCCUMIIISIHS (SHEPTEeTHIECKUN
00MeH) —

JIBE€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Ponb 3aKkoHOB
COXpaHEHHUs BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.
Tunbel oOMeHa BemiecTB: aBTOTpOodHBIN U rerepoTpodHbIil. Poib
(dbepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B
KJIETKE.

®ortocunres. CBeToBast U TeMHOBast pa3bl poTocuHTe3a. Peakuun
dbotocunTeza. IPPekTuBHOCTD POTOCHHTE3A. 3HAUCHUE
dorocuHTe3a IS KU3HU Ha 3emiie. BiusHue ycioBuii cpeapl Ha

OO0OMeH BelecTB M NpeBpalleHNe SHEPIUM B KJIeTKe

AcCUMWISIIIAST W TUCCUMIIISALIMS — JBE€ CTOPOHBI MeTabonu3Mma. Twurbl
oOMeHa BeIIeCTB: aBTOTPO(HBIA M TreTepoTpodHbIA. YyacTue KucIopoja B
OOMEHHBIX TIpOIleCcCax. DHepreTU4YecKoe obecrnieueHue KJIETKH:
npeBpauieHie ~ AT® B oOMeHHBIX mporeccax. dDepMeHTATUBHBIN XapakTep
peakimii kjaerouHoro Mertabonuszma. DepMeHTHI, MX CTPOCHHE, CBOWCTBA WU
MexaHu3M JeictBus. Kodpepmentsl. Otnnunst GpepMEHTOB OT HEOPTaHUYECKUX
KaTajau3aTopoB. benku- akTUBAaTOphl M OETKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOPOCTH (PEpMEHTATUBHBIX PEAKIUNA OT Pa3INUHbIX (PaKTOPOB.

IlepBUYHBIII CHHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. POTOCHHTES.
Anoxcueennviti u_okcueenHvlii_gpomocunmes v _daxkmeputi. Ceemocobupaioujue
NUSMEHmMbl U _NUSMEHMbl _PeakyuoHHo20 yeumpa. Pollb  XI0pomnacroB B
nporecce porocunresza. CeroBas u TeMHoBas (as3bl. Domoodsixanue, Cs., Cy 1
CAM- munvt__gomocunmesza. IlpogyktuBHOCTh (oTocuHTE3a. BinsiHue
pa3IMyYHBIX




(dboTOCHHTE3 U CTIOCOOBI MOBBILLIEHUS €r0 MPOAYKTUBHOCTH Y
KyJbTYPHBIX PACTEHUN

XeMocuHTEe3. XeMOCHHTE3UpYIole OakTepuu. 3HaueHHe
XEMOCHHTE3a JUIsl )KU3HHU Ha 3eMIIe.

DHepreTuueckuii 00OMeH B KJeTke. Paciienienue BeniecTs,
BBIACIICHUC U AKKYMYJIHUPOBAHUC SHCPIrUH B KIICTKEC. Dransl
IHEpPreTHYeCcKOoro ooOMeHa. [ ko3, bpoxkeHue u ero BB
KucnopomHoe okucieHue, wiv KIeTOYHOE JIbIXaHHE.
OxkucnurensHoe dochopunupoanue. IHPEKTUBHOCT
HHEPTeTUYECKOr0 OOMEHa.

Peakiun matpuuHoro cunresa. ['enernueckas nHpopmanus u
JHK. Peanu3zanus reneTndeckoit HHGOPMAIMU B KIIETKE.
I'enernueckuii KOO ¥ €ro cBOMCTBA. TpaHCKpUIIIUS —
matpuunblii cuHTe3 PHK. Tpancasuus — Ouocunres Oenka.
Oransl Tpancnauuu. KonupoBanue aMmuHokucaot. Posb pubocom
B OMocuHTE3€e OenKa.

HexkneTounsie (opMbI )KU3HH — BHPYCHIL. VICTOpHS OTKPBITHS
BupycoB (/.. Banosckwuit). OcoOeHHOCTH CTPOCHHUS U
YKU3HEHHBIN ITUKII BUPYCOB. bakrepnodaru. bonesnu pactenuii,
JKUBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc
uMMmyHoaeduiuta yenoseka (BUUY) — Bozoyaurens CITH/a.
OOpatHas TpaHCKPUIIIHS, peBepTa3a U UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JeMoHcTpanuu:

[Toptpetsr: H. K. Konsnos, /1. U. IBanoBckuii, K. A.
Tumnpszes.

(hakToOpoB Ha CKOPOCTh (poTOoCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XeMOCHHTES. PaznoobOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULIHUPYIONTHE OAKTEPHH, JKeJe300aKTepuH, cepoOaKTeprH, BOIOPOIHBIC
O6aktepun. 3HaUEHUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Bunbl Opokenus. [Ipodykmul OpodiceHus u ux
UCNONb3068aHUe _YeNI08eKOM. _AHAIPOOHbIE MUKDOOD2AHUIMbL _KAK _0ObEeKNbl

buomexnoro2uy U 8030voumenu bonesnel.

AspoOHbIe OpraHUu3MBbI. Oransl JHEPIreTUYECKOro oOMeHa.
[TogroroButenpHBIM dTan. [nuKoMM3 — OECKUCIOPOIHOE pacIIEIICHUE
TJIIOKO3EI.

buonornyeckoe OkuCIeHHE, WIM KJIETOYHOE AbIXaHWe. Pojib MUTOXOHIpHUU
B  Tpoleccax  OMOJIOTHUYECKOTO  OKUCIEHUs.  [uxiuueckue peakuyuu.
Oxucnumensroe _gocdopunuposanue. DHeprus MeMOPaHHOIO TrpajveHTa

opoToHOB. Cunmesz AT®P: pabora nporoHHOl ATP-cunTasel. [Ipeumyvuwecmsa

as’pobHO20 _nymu_obMeHd _eeuiecms _nepeod aHa’dpoOHuiM. Dddexmusnocms

DHepeemuyecko20 oomena.

JdemMoHCcTpauMu

Ioprperer: JIx. IIpuctiom, K. A. TumupsizeB, C. H. Bunorpaackunii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel ¥ cxembr: «DOTOCUHTE3», «DHEPTETHUECKUN 00Men», «buocuHTes
oenka», «CtpoeHue hepMeHTa», «XEMOCHHTE3Y.

O0opy/1oBaHKEe: CBETOBOI MUKPOCKOI; 000pyA0BaHUE JJIsi IPUTOTOBJICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopusle u npakmuueckue padomaul

1. Jlabopamoprnas paboma «H3yuenue Kamaaumu4eckou
aKmusHocmu hepMenmos (Ha npumepe amuiasbl Ui Kamauazbl)y.

2.JlabopamopHnas paboma  «M3yuenue  ¢hepmenmamugHo2o
pacuienyieHus nepoKcudd 6000p00d 8 pACMUMEIbHbIX U HCUBOMHBIX KICMKAX).

3. labopamopnas paboma «Cpasuenue npoyeccos gomocunmesa
U XeMoCuHme3say.

4. Jlabopamopuasa paboma
U ObIXAHUSAY.

Hacaeacreennasi nngopmanus 1 peajusanus e€ B KJIeTKe
Peaknuu mMatpuyHoro cuHTe3a. [IpHHIMI KOMIIJIEMEHTAPHOCTH B PEAKIHIX

«CpasHenue _npoueccos__b6podicenus




Tabnuue! u cxemsbl: «Tunsl nuTanusY, «MeTaboaU3M»,
«MHUTOXOHAPUAY, « IHEPreTHUECKUI 00MEH», «XJI0poIIacTy,
«Dotocuntesy, «Ctpoenue JJHK», «Ctpoenue u
(byHKIIMOHUpPOBaHUE TeHa», «CuHTte3 Oenkay, «I'eHeTnueckuit
ko1, «Bupyce, «bakrepunodaruy, «CtpoeHue U >KH3HEHHBII
LIUKJI BUpyca

CIINa, 6akrepuodara», «Permmkanus JJHK».

Obopyodosanue: moaenu-anumkanuu «Y apoenue JJHK u
TpaHCKpUIIus», «buocunres denkay», «CTpoeHUE KICTKI»;
Mozeinb ctpykrypsl JTHK.

MaTpUYHOTO  CHUHTe3a.  Peanmuzauums ~ Hacle[ICTBEHHOW  MHQpOpMAaIUH.
I'enernyeckuil kof, ero cBoiicrea. TpaHnckpunuus — marpuusbiil cunte3 PHK.
[IpyHUMIIBI ~ TPAHCKPUIMLMU:  KOMIUIEMEHTAPHOCTh,  AHTUIAPAJUIENBHOCTD,
acummeTpu4HocTh. Co3peBanue matpuusblx PHK B sykapuoTnueckoil KieTke.
Hexomupyromme PHK.

Tpancnsus u e€ stansl. Yuactue TpancnoptHsix PHK B OunocunTtese 6enxka.
Yenosus _buocunmesa beaxa. KommpoBanue aMHHOKHCIOT. Ponbs pubocom
B OMocHHTE3e OenKa.

CoBpeMeHHbIE NPEICTABICHUS O CTPOCHUM TeHOB. Opeanusauus ceHomd
Y _npoxapuom u 3vkapuom. Pecynayus axmusHocmu 2enoe Yy npoxapuom.
Lunomesa onepona (. XKaxob, K. Mano). MonekynsapHble MeXaHU3MBI
JKCIIPECCHH TE€HOB Y JyKapuoT. Poib XpoMaTWHa B PErylsidd pa0oThl TEHOB.
Pecynayus obmennvix npoueccos 6 knemre. Knemounwiii 2comeocmas.

Bupycbl — HekneTouHble (GOpMBI KU3HU U 00IUraTHbIe Mapa3uthl. CTpoeHHe
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHblll
YUK HHK-cooepacaugux BUPYCOS, PHK-codeporcaugux BUPYCO8,
bakmepuogacos. Qopammuas mpancKpunyuus, pesepmasd, UHmMe2pasd.

BupycHsie 3a0osieBaHus yenoBeka, KUBOTHBIX, pacteHuit. CIINI, COVID-
19, conmanbHbIe U METUIIMHCKUE TTPOOTIEMBI.

buoungopmamuxa: unmeepayus u amaiuz ooavuiux maccusos («bigdatay)
CMpPYKmMypHuIX  Ouonozudeckux  Oauuwlx.  Hanomexuonoeuu 6 buonocuu
u meouyune. Ilpoepammupyemvie Gyukyuu 6eaxos. Cnocobvl Odocmagru
Jexapcma.

JleMoHCTpanun

Hoptpetei: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Ta6muibel u cxembl: «buocunTes Oenka», «I'eHeTnueckuii kKoa», «Bupycem»,
«bakrepuodarmy.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

[IpakTuueckas pabora «Co3maHue MOAEIH BUPYCay.

Tema 5. PazMHoKeHHe M HHAUBUAYAJbHOE Pa3BUTHE
OpPraHu3sMoB

Kitetounsiii UKIT, WK )KU3HEHHBIN 1TUKI KieTku. MaTepdasza u

7Ku3HEeHHBIN IHMKJ KJIEeTKH
Knerounsli 1ukn, ero mnepuoAsl u perynauusa. HWurtepdaza u Mutos.
OcobeHHOCTH TPOIIECCOB, MPOTEKAOMUX B HHTEepda3ze. [loAroToBka KIeTKH




muto3. [Ipormeccrl, npoTtekarmume B uHTepdaze. Permmkarms —
peakuuss MmatpuuyHoro cuHreza JIHK. Crpoenune xpomocom.
XpOMOCOMHBIN  HabOpP Kapuotun. JIUmiowaHeli U
raryIOUAHBIN XPOMOCOMHBIE HaOOPEI. XpoMaTuasl.
[{uTonmoruvyeckrie OCHOBBI PA3MHOXKEHUS W WHIUBUAYaTbHOTO
Pa3BUTHS OPraHU3MOB.

Henenue kinerkn — wMurto3. Cragum wMurtosa. IIpoueccsi,
MPOUCXOSIINE Ha pPa3HbIX CTaAUSIX MHUTO3a. buonormyeckuii
CMBICITT MUTO3A.

[IporpamMmmupyemast rubeb KISTKH — aromnTo3.

@opMbl Pa3MHOXKEHHUS OPraHU3MOB: OECMOJIoE U IOJIOBOE.
Buner Gecrionioro pasMHOXEHHs: AeNEHHUE HaJBOE, MOYKOBAHUE
OJIHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHHE, BEreTaTHBHOE
pasMHOXkeHue. VcKkycCTBEeHHOE KJIOHMPOBAHUE OPTraHW3MOB, €T0
3Ha4YeHHE [T CeTICKIUU.

[TomoBoe pa3zMHOXKEHHUE, €T0 OTIIMYHUS OT OECIIONOTO.

Meito3. Craguum wmeio3a. IIpormecchl, mnpoucxoasimme Ha
cragusax  meino3a. [loBegeHne  XpomocoM B MeHo3e.
Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE MEH03a.

I'amerorenes — mporiecc 00pa3oBaHUSI TOJOBBIX KIETOK Y
KUBOTHBIX. IlojOBBIE JKene3bl: CEMEHHUKU U  SUYHUKH.
OOpazoBaHne ¥ pa3BUTHE TOJOBBIX KIETOK ramer
(cmepmaro3ouns, SIMIEKIETKa) — CIEPMATOreHe3 W OOTCHE3.
Oco0OeHHOCTH  CTPOCHHS  SIMIIEKJIIETOK ¥ CIIEPMAaTO30UI0B.
OmnonotBopenue. [TapreHorenes.

WnpuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpPHOHAIBHOE
pazBuTHe (AMOpHOTeHe3). DTanmbl dSMOPHOHATIBLHOTO Pa3BUTHS Yy

IIO3BOHOYHBIX KHUBOTHBIX: ,Z[pO6JICHI/Ie, racTpyJjAanus,
OpraHoTreHe3. [TocTamOpuoHanBHOE pa3BUTHE. Turnbl
NOCTAMOPHOHATILHOTO pa3BuTus: IpsIMOeE, HETIPSIMOE

(mumHOYHOE). BnusHME cpenbl Ha pa3BUTHE OPraHU3MOB;
(akTOpBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOICTBA.

Poct u pa3Butue pactenuid. OHTOreHe3 [IBETKOBOTO PACTEHUS:
CTPOCHHUE CEMEHH, CTaIUU PA3BUTHSL.

K genenuto.  IlpecuHrerndeckuit  (MOCTMUTOTUYECKHM),  CHHTETHYECKHI
Y TIOCTCUHTETHUYECKUHN (TIPEMUTOTUYECKUI) TIEpUOIbI HHTEP(A3bI.

Mampuuneni cunmes JIHK — penauxauus. Ilpunyunvr_penauxayuu JIHK:
KOMNAeMEHMAPHOCIb, NOJVKOHCEPBAMUBHBIL CUHME3, AHMUNADAIETbHOCHb.
Mexanuzm penauxauuu JTHK. Xpomocomwvi. Cmpoenue xpomocom. Teromepol u
menomepasza. Xpomocomuwlii _Habop _Kiemku — _Kapuomun. _JIuniouomusiii
u__eanioudnslii. Habopvl xpomocom. 1 omonocuunvie xpomocomwi. Ilonoswvie
XDOMOCOMBL.

Henenne xnetkn — wMuTo3. CTaguM MHUTO3a W TPOUCXONAIIME B HHUX
npouieccol. Tunst mumosa. Kapuoxkunes u yumokunes. buonorudaeckoe 3HaueHue
MHTO34.

Peryisauuss MUTOTHYECKOrOo LUMKIA KiIeTKH. [Iporpammupyemast kieToyHas
ru0esib — amnoInTo3.

Knemounoe }Z()QO, XPDOMOCOMBbL, QZEEHKI_/!MOHCZJZI)HG}Z eenomuka. MexaHu3MEbl

npoaudepannu, 1udepeHnnpoBKy, cTapeHus u rudenu kietok. «[udposas
KIIeTKa» — OnonH(opMaTHIecKre MOIeaN (YHKIIMOHUPOBAHUS KIETKH.

JdemMoHCcTpauMu

Tabmuiel ¥ cxeMpl: «KU3HEHHBIA MUK KIETKU», «Murtozy», «CtpoeHue
xpomocom», «Permmkamms JJTHK».

O0opyI0BaHKe: CBETOBOW MHKPOCKOI; MUKpoOTpenaparsl: «MUTO3 B KIETKax
KOpEIKa JTyKay.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

1. labopaTtopHasipaboTra «/3ydyeHne XpoMOCOM Ha TOTOBBIX
MUKpOTpenaparax».

2.JlabopatopHaspaborta «Habmonenne MuTO3a B KIIETKAX
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnapaTax).

Cmpoenue u pynkuuu opecanuzmos

buonocuyeckoe pasnoobpazue opearnuzmos. QOHoKIemMouHble, KOJOHUAIbHbIE,

MHO20KIEMOYHbLE OP2AHUIMB.

Ocobennocmu CIMPOEHUA u JicuzHedesmenbHoCmu 0OHOKIEMOYHbLX
opeanuzmos. bakmepuu, apxeu. o00HOKIemMOUYHbIe 2pubObL.  0OHOKICMOYHbLE
go0opociu, Opveue npomucmol. Kononuanvrvie opeanu3mbi.

Bzaumocesase wacmeii  mmocokiemounoco opeanuzma. Tkawu, opeanvl




JdemoHcTpauuu:

Tabauyvr u cxemvi: «Dopmbl pAZMHOMNCEHUS OP2AHUZMOBY,
«/[solinoe  onnooomeopenue Yy  YBEMKOBbIX  PACMEHULLY,
«Becemamuenoe pazmmnoorcenue pacmenuiny, «/lenenue kiemxu
oaxmeputiy, «Cmpoenue nonosvix Kiemoky, «Cmpoenue
xpomocomuly, «Knemounwiti  yuxny, «Pennuxayus JHK»,
«Mumo3zy, «Meuosz», «llpaimoe u Henpamoe paszsumuey,

«l'amemoczenez y maekonumarowux u uenogexka», «OcHosHble
CMaouu OHMO2eHe3ay.

Obopyoosanue: MUKpocKon, MUKponpenapamaol
«Cnepmamo3ouowl MILEKORUMArwe2oy, «iiyexnemra
maekonumarowe2oy, «Kapuokunes 6 kiemxax Kopewika 1yKay,
MacHummuas mooenv-annauxayus «/enenue Kiemxuy, Mooeib
JHK, moodenvs memagasznoii Xxpomocomoi.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlabopamopnas paboma Ne 3. «HabGmromenue wmmuro3a B
KJIETKax KOHUYHUKA KOpeIIKa TyKa Ha TOTOBBIX
MUKpOIIpenaparax».

Jlabopamopnas paboma Ne 4. «I3yueHue CTpPOCHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpEmapaTaxy.

u cucmemvul op2anos. Opeanusm Kax eounoe yeioe. I omeocmas.

Txkanu pacmenun. Tunvl pacmumenbHblXx mKaHel. 00pazoeamebHasl,
NOKPOBHAS, NPOBOOAUIAA, OCHOBHAA, Mexanuyeckas. Ocobennocmiu cmpoenus,
DVHKWUL U PACNONI0dNCeHUS. MKAHEU 8 OP2AHAX PACMEHU.

Tranu orcusomubix 1 4yenosexa. Tunvl HCUBOMHLIX MKAHEW. dNUMETUAIbHAA,
coedunumenvbHas, mvluieunas, Hepsnas. Qcobennocmu cmpoenus. Gyuxyui
U PACNONIOAHCEHUS MKAHEU 8 OP2AHAX HCUBOMHBIX U YEN0BEKA.

Opeanvl. Becemamusnuvie u cenepamushvle opeansl pacmenuti.  Opeanvl
U_Ccucmembl_0p2aHo8 HCUBOMHBIX U Yenosexkd. DVHKyuu opeaHos u cucmem
0D2ano8.

Onopa mena_opeanusmos. Kapxac pacmenuii. Ckenembl__00HOKICMOYHbIX
U MHO20KIeMOUYHbIX Jdcugomublx. Hapyoicnwiil u sHympennuti ckenem. Cmpoernue
U Munvl coeouHeHuUs Kocmel.

Lsuocenue  opeanuzmos.  Jlsusicenue  0OHOKACMOYHbIX  OP2AHUIMOB.
amédboudnoe,  Jceymuroeoe,  pechuynoe.  Jlsudicenue  MHOCOKIEmOYHbIX
pacmenuti. mponuzmMvl U Hacmuu. Jeusicenue MHOCOKIEMOYHbIX HCUBOMHBIX U
yenoseka: movlueunas cucmema. Pegnexc. Crxenemmbie mbliuysbl u ux paboma.

Humanue opeanuzmos. Ilocnouienue 800bl, VeIeKUCI020 2a3a U MUHEPAIbHbIX
geujecms pacmeHusmu. Tumanue HCUBOMHDIX.
Brympunonocmnoe u snympurxiemounoe nuujesapenue. Ilumanue no360HOYHbLX
orcusomnvix.  Omoenvl nuwesapumenvro2o mpakma.  Lluwesapumenvhole
orcenesnvl. Tluuesapumenvras cucmema YeioseKd.

Jlvixanue opeanuszmos. vixanue pacmenui. /vixanue srcusomuoix. uddyvzus
24306 _uepe3  nosepxnocmb Kiemku. Koownoe Ovixanue. {vixamenvuas
nosepxnocmo. Kabepuoe u jnéeounoe Ovixanue. lvixanue no360HOYHbIX
HCUBOMHBIX U 4eN08eKd. DBOIOUUOHHOE VCAONCHEHUE CIMPOEHUS NE2KUX
N0360HOYHbIX _dicusomubix. vixamenvnas cucmema yenosexa. Mexanusm
BEHMUNAYUY  NE2KUX V Nmuy U miekonumaouwux. Peeyiauyus Ovixanus.
Lvixamenvroie 00bEMbL.

Tpancnopm eewecms v _opeanuzmos. Ipancnopmuvle cucmembl pacmenull.
Tpaucnopm sewecms vy odicusomuwlx. Kposenocnas cucmema u eé opeatbw.
Kposenocnaa cucmema nozsonounvix  owcueommuvix  u yenosexa. Cepoye,
KposeHocHble_cocyobl_u Kposb. Kpyeu kposoobpauienus. I6010UUOHHbLE




VCIIONCHEHUS CIMPOEHUS KDOBEHOCHOU CUCMEMbl _NO360HOYHbIX HCUBOMHDBIX.
Paboma cepoua u eé peeviauus.

Buioenenue y opeanusmos. Bvidenenue y pacmenuii. Bvldenenue y Jcusomuuix.
Cokpamumenvnvle saxyonu. Opeanvi evidenenus. Duibmpauus, cekpeyus
U _obpammnoe 8cacvléaHue KAk MexaHuzmvl pabomvl opeanos evloenenus. Ceasb
HnoJOCmU_meid ¢ _KPOBEHOCHOU U 8blOeIUMeIbHOlU cucmemamu.  Bvidenrenue
YV NO360HOYHBIX _ JcuBOmHbIX U yenosexkd.  llouxu.  Cmpoenue  u
@dvukyuonuposanue negppona. Qbpazosanue Mo4U v 4en06eKd.

Sawuma v _opeanusmos. 3awuma y 00HOKIemoYHbix opeanuzmos. Cnopwi
baxmeputli _u_yucmvl _npocmerux. 3auuma Yy MHO2OKIEMOYHbIX _PACHEHU.
Kymuxyna. Cpedcmea naccusnou u xumuyeckou 3auiumvl. Pumonyuosl.

3awuma y mmnocoxnemounvix dcusomubix. IIoKpoebl u ux npouseooHvle.
3awuma opeanusma om bonesneu. Ummynnas cucmema uenosexa. Knemounwiii
U 2YyMOpaibHblLl UMMYHUmMenm. Bpoosicoénnvlil u npuobpeménnbiii cneyuduueckuil
ummynumem. Teopus KioHaibHO-cenekmusno2o ummynumema (I1. Ipaux, . M.
bepnem., C.  Touecasa). Bocnanumenvuvie omeemuvl opeanuzmos. Ponb
BDOHCOCHHO20 UMMYHUMEMd 6 PA36UMUL CUCHIEMHbIX 3a001e6aHUll.

Paszopasrcumocmo U pe2ynayus Y OP2AHU3MO8. Pazopasicumocmo
V OOHOKIEMOYHbIX _opeanuzmos.  Taxcucvl. Pasopasicumocms — u peevisayus
v pacmenuii. Pocmosvle seuiecmea u ux snauenue.

Hepeuas cucmema u pecprexkmopnas peeviauyusa v osicusomuwix. Hepenas
cucmema _u _eé _omoenbl. IB0NOUUOHHOE VCIONCHEHUE CMPOCHUS. HePEHOU
cucmemwl v stcusomuulx. Omoenbl 20106H020 M0324 NO360HOYHBIX HCUBOMHDBLX.
Pegnexc u pechrexmopnas dovea. bezyciosuvie u yciosuvle peiekcol.

T'vmopanvuas peeviauus u d3HOOKDUHHAA CUCEMA HCUSBOMHBLIX U Yel0BeKd.
XKenesvl  OHOOKpUHHOU cucmembl U ux 20pMoHbl. Jleticmeue_ 20pMOHOS.
Bsaumocesasze nepenou u snookpurnnou cucmem. I unomanamo-eunoguzapnas
cucmema.

emoncmpauuu

Hopmpem: U. I1. Ilasros.

Tabnuubl u cxemol: «QOoHoKIemoyHble 8000pociuy, «MHuocokiemounble
sooopocauy, «baxkmepuuy, «IIpocmetiwuey, «Opeanvl YEEMKOBbIX DACINEHUILY,
«Cucmembl _0peanos NO360HOYHBLIX HCUBOMHBIXY, «Brympennee cmpoenue




Hacekomblxy, « Tkanu pacmenuiiy, «Kopneevie cucmemuly, « Cmpoenue cmebiny,
«Cmpoenue aucmosou naacmunxuy, « Tkanu sgcusomuvixy, « Cxenem uenosexay.
«lluwesapumenvras _cucmemay, «Kpoeenocnas cucmemay, «/lvixamenvhnas
cucmemay, «Hepsnas cucmemay, «Koowcay, «Mbvluweunas cucmemay,
«Buioenumenvhas cucmemay, « Hookpunnas cucmemay, « Cmpoenue mbiiiybly,
«Umumynumemy, «Kuweynononocmuviey, «Cxema numanus pacmeHuily,
«Kposernocnvie cucmemvl no360HOYHbIX _dicusomubixy, «Cmpoenue 2uopwviy,
«Cmpoenue nnanapuuy, «Buyvmpennee cmpoenue  002c0es020  uepssny,
«Hepesnas cucmema pvidoy, «Hepsnas cucmema asgeviuxuy, «Hepenas cucmema
npecuvikaouwuxcay, «Hepsnas cucmema nmuyy, «Hepeuas cucmema
Maexonumaiowuxy, «Hepenas cucmema uenosexay, «Pedhnexcy.

Obopvoosanue: c6emosoll MUKPOCKON, MUKDONPenapamsl 0OHOKIENOYHbIX
OP2AHUBMO8; MUKDONPEnapamol _mMKaHell, DPAKOBUHblL MOLIIOCKO8, KOMIeKYUU
HACEKOMbIX,  USTAOKONCUX,  HCUBbLE  DK3EMNAIAPbL KOMHAMHBIX DACIMEHULL,
eepbapuy pacmenull pasHblX Omoenos; GAddCHble NpPendapamvl HCUBOMHbIX,
CKellembl NO360HOYHbIX, KOJUIEKYUU OECnO360HOYHbIX _HCUBOMHBIX, CKejlen
yenosexka; 000pyoosanue Osl  OeMOHCMPAUUU NOYECHHO20 U 8030VUIHO2O
NUMAHUS PACMEHUN, PACUICNNICHUS KPAXMAla U 0Oelikoé_ nod oeucmeuem
depmenmos; obopyoosanue O 0eMOHCMPAUUY ONbIMOE N0 U3MEDEeHUIO
HCUBHEHHOU EMKOCMU JIE2KUX, MEXAHUBMA ObIXAMEIbHbIX OBUNCEHUL, MOOelu
201081020 MO32a PATUYHBIX HCUBOMHDBLX.

Jlabopamopuble u npakmuyeckue padonivl

l. Jlabopamopnasapaboma «H3vuenue mxanel pacmenuily.

2. Jlabopamopuaapaboma «Hzyuenue mraneu HCusoOmMHbIXY.

3 Jlabopamopuasapaboma «H3yuenue opeanos ueemko6020

DACMEHUsLY.
Pa3mMHo:KkeHNe U pa3BUTHE OPraHU3MOB

@DopMBI pa3MHOKEHHUSI OpraHU3MOB: Oecronoe (BKIOYas BEreTaTUBHOE)
u TmosoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHs: TOYKOBAHHE, CIIOPYJIISAINS,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TomoBoe pasmuokenue. I[lomoBeie KieTkw, WM ramersl. Meiio3. Cragun
Mmeiioza. IloBenenune xpomocom B Menose. Kpoccunrosep. buonornyeckuit
CMBICJI Mel03a U MOJIOBOTO Ipoliiecca. Meno3 U ero MecTo B dKU3HEHHOM IIMKJIE
OpraHu3MOB.

IIpedsapoodviuesoe paszsumue. I amemozenes v dicusomubvix. Ilonoguie




ocenesvl. OOpa3oBaHHE€ W pa3BUTHE TOJOBBIX KieTok. CrepmaToreHes Hu
ooreHe3. CTpoeHue MOJIOBBIX KIIETOK.

OmiogoTBOpeHHEe UM AMOPUOHAIBHOE Ppa3BUTHE KHUBOTHBIX. CriocoObl
OILTOIOTBOPEHUS: HapyKHOE, BHYTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS —
HayKa O Pa3BUTHM OpraHu3MoB. Mopgocenes — odua u3 enasnvlx npobdaem
ombpuonocuu. Konuenuus mopdozcenoe u _mooenu _mopgozenesza. Cragnuu
IMOpUOreHe3a JKUBOTHBIX (Ha mpumepe Jsarymku). Jlpobnenuwe. Turmsl
npobnenus. Jemepmunuposannoe u HedepmMuHuposanHoe opooaenue. bnactyna,
TUnbl  Onactyn. OcoOeHHOCTH ApPOOIEHUS MIIEKONMUTAIONUX. 3apOJIbIIIeBbIe
JUCTKU (racTpyssius). 3akiiaJka OpraHoB M TKaHEH W3 3apObIIIEBBIX JTHUCTKOB.
B3aumHOoe BiMSHHE YacTel pa3BUBAIOIIETOCS 3apoJbIma (IMOpPHOHAIBHAS
UHAYKUMS). 3aK1a0Ka NIaHA __CIMPOEHUs  JHCUBOMHO20 KAK _pe3yibmam
uepapxuyecKux g3aumooelicmsuii 2enos. BiusiHue Ha SMOPHOHAIBHOE Pa3BUTHE
pa3aMyYHbIX (PAKTOPOB OKPYIKAIOUIEH Cpeabl.

Poct u pa3ButHe kuBOTHBIX. [locTaomOpuoHanmpHBI mepuoa. Ilpsmoe
U HempsiMoe  pa3BuTHe. Pa3Butue ¢ mMetamopdo3oM y 6ECIIO3BOHOUYHBIX
Y TO3BOHOYHBIX >KMBOTHBIX. BHOJOrHYeckoe 3Ha4YeHHE MPSMOTO U HETMPSIMOTO
pa3BUTHS, HMX paclIpoCTpaHeHHWe B mpupoae. Tunvl pocma HCUBOMHUBIX.
Dakmopvl  pecyiayuu __pocma __ xcueomuulx  u  yenogexka.  Craguu
MOCTAMOPHUOHAIBHOTO  pa3BUTHUA Y OJKMBOTHBIX M 4esjoBeka. [lepuossl
OHTOTEHe3a uenoBeka. CTapeHue U CMePTh KaKk OMOJIOTHYECKHEe POIECCHI.

Pasmuoxxenne u pasButhe pacteHuid. [ametodur wu cmopodur. Meiio3
B KM3HEHHOM IMKJIe pacteHuil. OOpa3oBaHHMe CHop B TMpoiecce Meiosa.
l'amerorenes y pacrenuil. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
Oopranu3MoB. J[BOWHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. Qobpazosanue
U pazeumue cemenu.

Mexanuzmbl pecynauuu onmozene3a y pacmeHull U H#CU8OMHBbIX.

JleMoHCTpanuu

Hoptpetst: C. I'. Hapammn, X. [lIneman.

Tabmuiel u cxembl: «BeretatuBHOe pazMHOXKEeHUE», « TUIBI 6ecmonoro
pa3MHOXKEHUs», «Pa3sMHOKEHHE XJIaMHJIOMOHAIBD», «Pa3MHOKEHUE SBIVICHBD,
«PazMHO)eHHe TuIpb», «Meio3», «XpoMocomby, «I'amerorenesy, «CTpoeHue




AUIEKIIETKH U criepMaTo30uaa», «OCHOBHbBIE CTaMM OHTOreHe3a», «lIpsamoe u
HENpsIMOe pa3BUTHEY», «Pa3BuThe Maickoro xyka», «Pa3zButue capaHum»,
«Pa3Butne JATYmKN», «J{BOMHOE OMIOJOTBOPEHUE Y LIBETKOBBIX PACTCHUI»,
«Ctpoenue CeMSsIH OJIHOJIOJIHBIX U IBYAOJBHBIX pacTeHui,
«OKM3HEHHBIN UK MOPCKOW KammycThl», « KU3HEHHBIN UK MXay, « KU3HEHHBIH
LMKJI TAMIOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

OO0opyZIOBaHUE: CBETOBOW MHKPOCKOM; MHKPOIpEnapaTsl
U CIIEpMATO30U10B; MOJIeb « UK pa3BUTHS JIATYILIKI.

JlaGopaTopHble U MpaKTHYecKHe padoThI

. Tabopatopuaspaborta «/3yueHue cTpoeHUs MOJOBBIX KIIETOK
Ha FOTOBBIX MHUKpOIIpenapaTaxy.

2. llpakTtuueckas padbora
3apoAbIIEH TO3BOHOYHBIX YKUBOTHBIX).

3.J1abopaTtopHaspaboTa «CTpoeHHE OPTraHOB Pa3MHOKCHHS
BBICHIUX PACTEHUIN.

SIUIIEKJIETOK

«BrigBienne IIPU3HAKOB cXoAacTBa

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHBOCTh OPraHU3MOB

[Ipenmetr u 3agaum reHeTWKU. VICTOpus pa3BUTHS T€HETHUKHU.
Pone mmronormu w 3MOPHOJOTUU B CTAHOBJICHUU TEHETHKH.
Bxnag poccuiickux u 3apy0eKHBIX YUEHBIX B PA3BUTHE TEHETHKH.
Meroapl reHeTUKH (THOPUAOIOTUYECKHM, IUTOTCHETUYECKH,
MOJICKYJIIPHO-TEHETUYECKHN ). OcHoBHbBIC TeHETHYECKHE
noHsATUsl. ['eHeTHyeckass CHMMBOJIMKA, MCIIOJb3yeMas B CXeMax
CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIEeI0BaHUs TPHU3HAKOB, YCTAHOBJICHHBIE
I'. Menaenem. MoHOTHOpHIHOE CKpEIIMBAaHUE. 3aKOH €IUHO-
o0pazus ruopuI0B TEPBOTO MTOKOJICHHUS. [IpaBumno
JIOMUHMPOBaHUA. 3aKOH paclIeIuieHuss Npu3HakoB. [umoresa
YUCTOTHI TameT. [[oJTHOE U HEeTIOJTHOE IOMUHUPOBAHUE.

JuruOpuaHoe CKpEIIMBaHUE. 3akoH HE3aBHCUMOTO
HACJCJOBaHUS  TPHU3HAKOB. [luToreneTnyeckue OCHOBBI
JUTHOPUTHOTO CKpPEIIMBAHUSA. AHAIM3UPYIONIEE CKpEIIUMBaHUE.
Hcnonb3oBanne aHAITM3UPYIOIIETO CKpEIIUBaHUS JUIS
OnpeJIeJICHUS] TEHOTHITA OCOOH.

I'eneTnka — HayKa 0 HaCJIeACTBEHHOCTH M M3MEHYMBOCTH OPraHU3MOB

VcTopusi CTAaHOBIIEHUS U Pa3BUTHS T€HETHKH Kak Hayku. Paboter I'. Mennens,
I'. Jle ®puza, T. Moprana. Posib 0Te€UeCTBEHHBIX YUEHBIX B Pa3BUTHHU T€HETUKH.
Pa6oter H. K. Konbriosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapmeuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MMOHATHS U CUMBOJIBL. | OMOJIOTrMYHBIE XPOMOCOMBI,
aJUIETIbHBIE I€HbI, AIbTEPHATUBHBIE TPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBIN
MIPU3HAK, TOMO3HUI0Ta, T€TEPO3UT0Ta, YUCTAsl JTUHUS, THOPHUIBI, TEHOTHII,
¢denotur. OCHOBHbBIE METObI TEHETUKH: THOPUAO0IOTHUECKHIHA,
LIUTOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKUM.

JdemMoHCcTpauMu

Hoptpetei: I'. Menaens, I'. le ®pus, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benoszepckuii, I'. JI. Kapneuenko, lO. A. ®uiumnyeHko,
H. B. TumodeeB-PecoBckuii.

TaOnuiiel ¥ cxeMbl: «MeTobl TeHETHKI», « CXeMbI CKPEIIMBAHUS.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

JlaGbopaTopHas pabdorTa «/po3oduna kak 0OBEKT TCHETUYECKUX
HCCIEA0BaHUN.




CuemieHHoe HaclieoBaHue mnpu3HakoB. Padora T. Moprana
10 CHGHHGHHOMY HaACJICOIOBAHUKO I'CHOB. HapymeHI/Ie CHCIIJICHUS
TE€HOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKUE KapThl.

I'eneruka nosa. XpoMOCOMHOE OomnpeeieHue nojia. AyTOCOMBI
M TI0JOBBIE XPOMOCOMBI. ['OMOrameTHble M TIeTepOoramMeTHbIC
opranu3msl. HacnenoBanue npu3HaKkoB, CHEIJIEHHBIX C ITOJOM.

N3menunBoCcTh. Buabl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U
HacjJeqCTBECHHas. Pons cpenbl B HEHACJIEICTBEHHOU
U3MEHYUBOCTH. XapakTepucTuka MOIU(PHUKALMOHHON
W3MEHYMBOCTH. BapuanuoHHBIA psAl M BapUalMOHHAs KpUBasl.
Hopma peaknuun npusnaka. KojqnyecTBEHHbIE M KayeCTBEHHBIE
MPU3HAKH U WX HopMa peaknuu. CBOWCTBa MOIU(DHUKAITMOHHOM
W3MEHYHMBOCTH.

HacnenctBeHHass, wiM TE€HOTUNMYECKas, HW3MEHUYUBOCTb.
KomOuHaTHBHAsE M3MEHYHBOCTh. Mel03 U TOJOBON Mporece —
OCHOBa  KOMOWMHATMBHOM  HW3MEHYMBOCTH.  MyTallMOHHAs
W3MEHYHUBOCTb. Knaccudukarms MyTalui: TeHHbIE,
XpPOMOCOMHBIE, T'€HOMHbIE. YacToTa W NPUYHMHBI MYyTaluil.
Myrtarenabie  (akTOpbl. 3aKOH TOMOJIOTUYECKHX PSATOB B
HaciaencTBeHHoU n3Menunsocty H. 1. BaBuiosa.

BuesinepHast HacIeICTBEHHOCTh U U3BMEHUYUBOCTb.

I'eneruka uvenoBeka. Kapuotun uvenoBeka. OCHOBHBIE METOJIbI
TC€HETUKH YeJI0BEKa: TeHEeaIOTHYSCKU, OJIM3HEIIOBBIH,
IUTOTE€HETUYECKU, OMOXUMUYECKHM, MOJIEKYJIIPHO-
TE€HETUYECKUH. CoBpeMeHHOe onpeJeseHue TEeHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAaHUE, T'€HOTUIMPOBAHHE, B TOM
yucie ¢ noMoinwio ITI[P-ananu3a. HaciaenctBennsie 3a001eBaHUs
YyeJIoBeKa: TeHHbIE OOJIE3HH, OOJIE3HM C HACJIeNCTBEHHOU
MPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE 0ose3Hu.
Comarnueckre U reHeparuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHnunel  3M0pOBOrO  O0Opa3a  KM3HHM,  JIUArHOCTHKH,
npoUIAKTUKA U JIEYeHHsS TEeHETHYeCKHX OonesHed. Meamko-

3akoHoMepHOCTH HacjaeacTBeHHOCTH (10 1)

Monorubpunsoe ckpeuBanue. llepBelii  3akoH  MeHnens 3aKOH
eaMHO00pa3usi THOPUIOB TIEPBOrO MOKoJeHus. [IpaBuio JOMUHUPOBAHWS.
Bropoii 3akoH Mennens — 3aKOH pacLICIUIeHUs IIPU3HaKoB. LluTomornueckue
OCHOBBI MOHOTMOPHUIHOTO CKpenuBaHus. [ MmoTe3a 4ucTOThH ramer.

AHanusupytollee ckpemuBanue. [IpoMexyTouHbI XapakTep Haciael0BaHUS.
Pacmennenne npu3HakoB pH HETIOJTHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpemmBanue. Tpetwit  3akoH  Mennens
HE3aBUCUMOI'O  HAacleoBaHUs  MNpu3HakoB.  lluTosmornueckue
JUTHOPUIHOTO CKPEIMBAHUSL.

CuerieHHoe HacienoBaHue npuszHakoB. Paboter T. Moprana. CueruieHHOe
HACJIEA0BAHUE I'€HOB, HApYIICHHE CLEIUICHUS MEXAYy INeHaMHh. XpOMOCOMHas
TEOPHsI HACIIEICTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIN MEXaHM3M OIpEAETIeHUs Iosia. AyTOCOMBI
1 TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHsii mmoi. ['eneTnyeckas

3aKOH
OCHOBBI

CTPYKTypa MOJIOBBIX XPOMOCOM. HacnegoBanue MMPU3HAKOB, CICIUICHHBIX
C IIOJIOM.
I'eHOTHUII KaK IIEIOCTHAs CHCTEMa. HHGﬁOTpOHHH —  MHOXXCCTBCHHOC

nelicTBHe TeHa. MHOKECTBEHHBIM amielim3M. B3ammopeiicTBHe HealIelIbHBIX
reHoB. KommuiemeHnTapHocTs. Onucras. [lonumepus.

[ enemuyueckuu KOHmMPONb _pa36umus _pacmeHnuu, HCUBOMHbIX U YeN06eKd,
a_makoice_du3uoI02UYecKUx npoyueccos. nogedenus U KOSHUMUGHbIX (PYVHKYUIL
L enemuueckue_mexanusmvl cumMOUOEHE3q, MeXAHU3Mbl_63AUMOOeUCmBUs
«XO3AUH_— NApa3umy U «X038uH_— MUKpoouomy. I enemuyeckue acnexmoi
KOHMPOJIA_ U UBSMEHEHUS HACIe0CMEEHHOU UHPOPMAYUYU 8 NOKONCHUAX KIemoK
U OP2aHU3MOS.

JleMoHCcTpaLun

Ioptpetsi: I'. Menaens, T. Mopran.

Tabmuiel 1 cxembl: «IlepBbiif u BTOpOii 3akoHBI Mennens», «Tpetuil 3akon
Mengens», «AHaIM3UpyIOIIee CKpelnBaHue», «HemomHoe noMuHHpOBaHMEY,
«CremnyieHHOE Hacle0BaHUE MPU3HAKOB Y po3oduisl», «['eHeTuka monay,
«Kapuotun uyenoseka», «Kapuortun apozoduusl», «Kapuotun nrTuimp,




MEIUIIMHCKOMN
TCHCTUYCCKUX

TEHETUYECKOE KOHCYJBTUPOBAaHUE. 3HA4YCHHE
FEHETUKM B MPENOTBPALLEHUM U JIEUCHUU
3a00J1eBaHUH YeIOBEKa.

JdemoHcTpauuu:

llopmpemur: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.
Yersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnuyer u cxemwvl: «MOHOTMOPUIHOE CKpEIIMBAHHE U €ro
UTOTCHETUYECKass OCHOBa», «3aKOH pacHICIJICHUS M  €ro
LIUTOT€HETUYECKAsE OCHOBA», «3aKOH YUCTOTBHI T'aMET»,
«durubpunnoe ckpemmuBanuey, «LluTomornyeckue OCHOBBI
TUTUOPUIHOTO CcKpenuBaHus», «Melo3y», «B3auMopeiicTBue
aJUIENIbHBIX TEHOBY, «['eHeTnUecKue KapThl paCTEHUM, )KUBOTHBIX
U 4enosekay, «l'eHermka  mona»,  «3aKOHOMEPHOCTH
HaCJIEJOBaHMSI, CLEIUIEHHOTO C MoJIoM», «KapHOoTHIIBI YeoBeKa U
KHUBOTHBIX», «Buapl u3MeHuMBOCTH», «MoaudukamoHHas
u3MeH4YMBOCTh», «HacnenoBanme pesyc-gpakropa», «l'eHeTuka
rpynn KpoBu», « MyTallnoHHasi ©U3MEHYUBOCTBY.

Obopydosanue:  Mojaenu-anIuiMKanuu  «MoHorubpuaHoe
ckpeuBanuey, «HemomHoe nomuHUpoBaHHME», «Jlurnbpuanoe
ckpemuBanue», «llepekpéct XpoMocoM»; MHKPOCKON U
MuKponpenapar  «/lpo3opuna» (Hopma, MyTauuud  (QOPMBI
KPBUIBEB U OKPACKU Tena); repbapuii «I opox moceBHOM.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlabopamopnas paboma Ne 5. «V3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO U JUTHOPUIHOTO CKPEUIUBAHUS y APO30(UIIbI
Ha FOTOBBIX MUKPOIIPENapaTax».

Jlabopamopnas paboma Ne 6. «3ydenne MoauduKaimoHHON
W3MEHYMBOCTH,  IIOCTPOGHHE  BapHAllMOHHOIO  psAla U
BApUALIMOHHOUN KPUBOI».

Jlabopamopnas paboma Ne 7. «AHanu3
Jpo30¢ bl Ha TOTOBBIX MUKpOIpEnaparax».

Ilpakmuyeckaa paboma Ne 2. «CocTaBieHHEe U aHAJIU3
POJIOCIIOBHBIX UEJIOBEKAY.

MyTalul y

«MHOXEeCTBEHHBIN ayenn3My», «B3auMo1eiicTBUE T€HOBY.

OO6opyzoBaHue: MoJenb Ui JEMOHCTPALMM 3aKOHOB  €IMHOO0Opasus
THOpUIIOB TIEPBOTO TIOKOJICHWS M PACIICIUICHUS TPHU3HAKOB, MOJENb JIs
JIEMOHCTpALIMM 3aKOHA HE3aBHCHMOTO HACJIEIOBAaHUS NPU3HAKOB;, MOJEb IS
JIEMOHCTPAIINK CIIETUICHHOTO HAacJIeJ0BaHUS MPU3HAKOB; CBETOBOM MHUKPOCKOI,
MHUKpOIIpenapar:

«JIpo3odumnay.

Jlabopamopnbsle u npakmuyeckue padomaul

l.llpakmuueckas paboma
MOHO2UOPUOHO20 CKPeWUBAHUA Y OPO30QDUTLLY.

22l paxmuueckasnspaboma «H3uenue pe3vibmamos
QUUOPUOHO20 CKPeUUBAHUS Y OPO30QDULBLY.

3aKOHOMEPHOCTH U3MEHYMBOCTHU

B3aumopeiicTBue reHoTHIa W cpenbl Tpu  (GopMHUpOBaHWU (PeHOTHIIA.
N3menunBoCTh pr3HaKoB. KauecTBEHHBbIE M KOJIMUECTBEHHbIE TPU3HAKU. BUbI
M3MCHUYHMBOCTH: HEHACJICACTBCHHAS U HACJICICTBEHHAS.

MonudukannoHHas 3MEHYUBOCTh. Polb cpensl B hopMupoBaHuu
MoanbUKAIIMOHHON n3MeHYnBOCTH. Hopma peakiuu npusHaka. BapuayuonHboiii
ps0 u sapuayuonnas kpueas (B. Hoeanncen). CBoWcTBA MOIU(DUKAITMOHHON
W3MEHYHUBOCTH.

I'enoTunuueckas W3MeHUYUBOCTh. CBOMCTBA T€HOTUIIMUECKONH M3MEHUYHUBOCTH.
Bupl reHOTUITMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KoMbOuHatuBHasT M3MEHUMBOCTh. MeH03 M TMOJIOBOM Mpoiecc — OCHOBA
KOMOWMHATHBHON W3MEHYMBOCTH. Poihb  KOMOWHATMBHOW  HM3MEHYHBOCTH
B CO3JJaHMH T€HETUYECKOTO pa3HOOOpa3us B Mpe/ienax OJTHOTO BU/A.

MyTauroHHasT W3MEHYMBOCTb. BHIBl MyTaluii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble.  CIOHTaHHBIE ¥ UHAYLHUPOBAHHBIE MyTalH. SAnepubie
U 1UToIUia3MaTudeckne MyTtaruu. CoMaTH4YecKhe W TIOJIOBBIE MYTAIlWH.
[IpyuunHbBl BO3HUKHOBEHHUS] MyTanuii. MyTareHsl U UX BIMSHHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO TIpoIecca. 3aKOH TOMOJIOTMYECKHX PSI0B
B HacliecTBeHHOU n3meHunBocTH (H. M. BaBunoB). BHesnepHas U3MEHUMBOCTh
W HACIICICTBEHHOCTb.

OnuceHemuKa U dNUSeHOMUKA, ___POlb ___dNnuceHemuyeckux __hakmopos
8 HACIe008aAHUY U USMEHYUE0CTNU (DEHOMUNUYECKUX NPUSHAKOE Y OP2AHUSMOB.

«H3yuenue pe3ynbmamos




JleMoHCTpanun
Iloprpertsr: I'. [le ®pus, B. Moranucen, H. 1. Basuios.
Tabmumbl  ucxembl: «Bunmbl  w3MeHumBoCcTHY»,  «MoaudukamoHHas

H3MEHYUBOCTbBY, «KoMmOnHaTuBHas H3MEHYMBOCTbB, «Meiio3y,
«OmnonorBopenue», «l'eHeTnueckne 3a0oyieBaHUS  4eloBeKa», «Bumapl
MyTaLun».

OO6opyioBaHKe: KUBbIE U repOapHble SK3eMIUIIPhl KOMHATHBIX PACTCHHIA;
pucyHkH (oTorpadun) KUBOTHBIX C pa3TMYHBIMU BHIaMU U3MEHYHBOCTH.

JlaGopaTopHble U MpaKTHYecKHe padoThI

l.J]JacbopaTopHasapaborta «ccrnegoBanue 3aKOHOMEPHOCTEH
MOAUGUKAIIMOHHOW W3MEHYUBOCTU. [locTpoeHne  BapuallmoOHHOTO  psja
U BapUaLlMOHHOU KPUBON».

2.llpakTuueckas paboTa «Myrauuu y apo3opuisl (Ha TOTOBBIX
MUKpOIIpenaparax)».

I'eneTnka yejioBeka

Kapuotun yenoeka. MexayHapoiHasi mporpaMma UCCIeA0BaHUs TeHOMa
yenoBeKa. MeTopl n3yueHus: FTEHETUKH YEJIOBEKA: T€HEAIOrHYECKUH,
OJIM3HEIOBBIN, IUTOTCHETHYECCKUH, TIOMYIISIIMOHHO-CTaTUCTUYCCKHM,
MOJIEKYJISIpPHO-TeHeTUUecKril. COBpEMEHHOE OIpeAesICHUE FreHOTHUA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUITMPOBAHKE, B TOM YUCJIE C TOMOIIBIO
[111P-ananu3a. HacinencrBenHbie 3a00eBanus yeaoBeKa. I eHHbIe
1 XpOMOCOMHBIE 00JIE3HU YeNloBeKa. bonesHu ¢ HaciedcmeenHot
npeopacnoioHCeHHOCMbio. 3HAYCHUE METUIIMHCKOM TeHETUKHU
B [IPEIOTBPALLECHUH U JICYEHUU TeHETUYEeCKUX 3a00JieBaHui yenoBeka. Meduko-
cenemuyeckoe xKoncyrbmuposanue. Cmeonosvie knemxu. Ilonamue
«2eHemu4ecKo20 2py3ay. dmuyeckue acneKnbl UCCIe008aHUll 8 001acmu
Pe0aKmuposaHus 2eHOMA U CIMEOJI0BbIX KIEMOK.

Lenemuueckue haxmopwvi noswllenHOU YYBCHEUMEIbHOCIIU Yel08eKd
K (pusuueckomy u Xumuyeckomy 3a2pa3HeHuio OKpYyIcaouell cpeobl.
Lenemuueckas npedpacnonodiceHnocms yenoseka K namoaocusm.

JleMoHCcTpanun

Tabmuier 1 cxemel: «Kapuotun uenoBekay, «MeToapl W3yUeHHs] TEHETHKH




qesioBekay, «'eHeTnyeckue 3a001eBaHUs YETOBEKAy.
JlabopaTopHbIe U NpaKTHYeCKHe PadoThI
I[IpakTtuueckas pabora «CocTaBleHUE U aHAJIU3 POAOCIOBHOIN.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuusi Kak HayKa ¥ IIPOLECC. 3apOXKACHHUE CEIEKLUUU U
nomectukanus. Yuenme H. WM. BasBwioBa o0 meHrpax
INPOMCXOXKAEHUSI W MHOroo0Opasusi KyJbTYPHBIX PpacTEHHIl.
L{eHTpbl IPOUCXOXKIECHUS JOMAIIHUX KUBOTHBIX. CopT, mopoJa,
LITaMM.

CoBpeMeHHbIe METOBI CEJICKLIUH. MaccoBsiit U
VHMBUAYAJIBHBIA OTOOPBI B CENEKIUM PACTEHUH M KUBOTHBIX.
Ouenka »skc-Tepbepa. bBIM3KOpOACTBEHHOE CKpEIlMBaHUE —
uHOpuauHr. Ymcras nuHUSA. CKpelmMBaHWE YHCTBHIX JIUHUH.
['ereposuc, wnu rudpuaHas cuia. HepoacTBeHHOE CKpeluBaHue
— ayropuauHr. OtnanénHHass ruOpuauzanus U €€  yCIeXH.
HckyccTBeHHBIM  MyTareHe3 M IIOJIyYEHHE  ITOJIMILIOMOB.
Joctmxenus CEJIEKIINH pacTeHuH, KUBOTHBIX U
MHUKpPOOPTraHU3MOB.

buorexHosmoruss Kak ~ OTpacib  IPOM3BOACTBA. ['eHHad
UHKeHepus. OJrtanbl  co3fmaHuss  pekomOuHantHoi JIHK u
TPAHCTEHHBIX OpraHu3MoB. Kinerounas nmxkenepus. Knetodnsie
KyJIbTypbl.  MHKPOKIOHAJIBPHOE  pPa3MHOXKEHHE  PACTEHUH.
KionupoBaHue BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3HCTBEHHBIX
OpraHu3MoOB. DKOJIOTHUECKUE W dTHUYeckue mpobiembl. [MO —
IeHeTHYECKU MOAU(DULIMPOBAHHbBIE OPraHU3MBbI.

JdemoHcTpauuu:

Ilopmpemevr: H. W. Baswios, W. B. Mwnuypun, I'. ]I.
Kapneuenko, M. ®@. BaHOB.

Tabnuyer u cxemwvi: kapta «LleHTpBl TPOMCXOXKIEHHUS U

MHOTO00pa3usi KyJbTypHBIX pacTeHui», «llopoasl moMamHux
JKUBOTHBIX», «CopTa KyJbTypHBIX pacTeHui», «OtnanéHHas
rubpunmzanusy, «Padoter akagemuka M. @. MBaHoBay,

Cesiekniusi OpraHu3sMoB

JomecTukanuss W cenekuus. 3apOKJICHHUE CEJIEKIUUM W JOMECTHUKALIUH.
Yuenne H. WM. BaBwioBa o ILleHTpax NpOHCXOXAEHUS W MHOTo0Opasus
KYJIbTYPHBIX pacTeHui. PoJib cenekuuu B CO3MaHUU COPTOB PACTEHUM M TOPOJT
®UBOTHBIX. CoOpT, NOpoAa, IITaMM. 3aKOH TOMOJOTUYECKUX PSJIOB B
HacjienCTBeHHOM wm3MeHunBocTH H. WM. BaBmioBa, ero 3HaueHme i
CENEeKIIMOHHON PabOTHL

Metoapl ceneKIMOHHONW paboThl. M CKycCTBeHHBIM OTOOp: MacCOBBIM
U UHIUBUAYAIbHBIA. Omanvl KomMOuHayuouuou cenexyuu. VicmpiTanue
Mpou3BoauTeNel Mo MOTOMCTBY. OTOOp MO TE€HOTUIY C IMOMOIIBIO OLIEHKH
(eHoTHIa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ TToMoIbio aHanmu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOA  CEJICKIMOHHOW  paboThI.
PagnanmoHHbli ¥ XMMHAYECKMH  MyTareHe3 Kak  MCTOYHUK  MYyTalMil
y KyJIbTYpHBIX (popMm opranuzMoB. Mcnoap30BaHuEe TEHOMHOTO PEAAKTUPOBAHUS
1 MeToq0B pekoMOnHaHTHRIX JIHK as momydeHust HCXOAHOTO MaTepuana Jijis
CEJIEKILUN.

[Tonyuenue MOJIUTIIOUOB. BuyTtpusunosas ruOpuAn3aus.
bnuskoponcTBeHHOoe  ckpeuuBaHue, Wi MHOpunuHr.  HepoactBeHHOE
CKpellMBaHue, win ayTopuaunr. ['erepo3uc u ero npuyuHsl. Mcnons3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpunuzanus. [lpeogonenue 6ecronus
MEXBHUAOBBIX THOPUAOB. JIOCTHKEHHS CENIEKIIMU PACTEHUN U )KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre M U3yUYE€HHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U

WX JUKAX pOOWYed JuUIsi  CO3JAaHMS HOBBIX COPTOB W THOpPUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYNbTYp. H3yuenue, coxpanenue u _ynpasgieHue
2eHeMUYEeCKUMU ___DecyPCamil____ CelbCKOXO3AUCMEEHHbIX U NPOMBICIIOGbIX

JUCUBOMHBIX 6 UYENLAX VIVYUIEHUSA CYUECMEVIOUWUX U CO30aHUA HOEbIX NOPOO,
JUHULL U _KPOCCOB, 6 MOM _YUCNe C NPUMEHEHUEM COBPEMEHHbIX Menio00s
HAVYHbIX UCCIe008AHUN, NePedo8blX UOeU U NePCneKMUBHBIX MEeXHON02UH.
JdemMoHCcTpauMu
Lloprpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.




«[Tomumnongusa»y, «OOBeKTHl OMoOTeXHOJNOrnM», «KiaeTouHsle
KyJbTYpbl W KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
T€HOB, XpPOMOCOM).

Obopyodosanue: MyJISKA TUIOAOB U KOPHEIIONOB JTUKHX (HOpM
Y KYJIbTYPHBIX COpPTOB pacTeHui; repOapwii
«CenbCKOX035UCTBEHHBIE PACTECHUSY.

JlabGopaTopHble U MpaKkTH4YecKne padoThbi:

Ikexypcuss «OCHOBHBIE METOABI W JTOCTHUKEHHS CEICKIUU
pacTeHUH U JKUBOTHBIX (HA  CEJIEKIMOHHYIO  CTaHIHIO,
IeMeHHyI0  (epMy, COPTOUCIIBITATEIIBHBIA  y4acTOK, B
TEIUIMYHOE XO3SIICTBO, JIa0OpaTOPUIO arpoOyHUBEPCHUTETA WIIU
HAyYHOTO LIEHTPA)».

Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel u cxembl: «L{eHTpBI MPOUCXOKICHHUSI U MHOTOOOPA3Ms KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSAOB B HACIIEICTBEHHON N3MEHYUBOCTH,
«Metonp! cenexuumy, «OTnanéHuasi ruopuau3anusy, «MyTrareses».

JlaGopaTopHble U MpaKkTHYecKHe padoThI

l.1abopatopHas paborTa «/3yueHHue cCOpTOB KyIbTYpPHBIX
pacTeHui 1 MOPOJ TOMALTHUX KUBOTHBIX).

2.JlabopaTtopuHnaspabdorTa «3yueHne METOMOB CEICKIIHUH]

pacTeHHI».

3.[IpakTuueckaspaboTa «lIpuBuBka pacTeHHII».

4. Dkckypcusa «OCHOBHbIE METOJIbI U JOCTHKEHUSI CEJIEKLIUU PACTEHUN
U OKUBOTHBIX (Ha  CENIEKIMOHHYIO  CTaHIMIO, IUIEMEHHYI0  (epmy,
COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3AKUCTBO, B J1A0OpaTOPHUIO
arpoOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

buomexnonocusn u cunmemuueckan ouonozus (4 u)

Obvexmbl, UCNONL3VeMble 8 OUOMEXHON02UU, — KIemoYHble U MKAHEesble
KVJibmypbl, MUKPOODPSAHU3MDbL, ux Xapakmepucmuka. Tpaouyuonnas
Ouomexnonocus: xieboneyenue, NONVYEHUE KUCTOMONOYHLIX  NPOOVKIOS,

sunooenue. Mukpobuonocuyeckuti cunmes. QObekmbl MUKPOOUOLO2UYECKUX
mexuonocun. Ilpouzso0cmeo benka, aAMuHOKUCIOM U BUMAMUHOS.

Co3z0anue mexnono2utl U UHCMPYMEHIMO8 UEIeHANPABGICHHO20 UMEHEeHUs
U__KOHCmMPYUpPO6AHUA 2E€HOMOE8 C UEIblO NOJAVYEHUA Op2AHUSMOE6 U UX
KOMNOHEHRN 086, coc)epmcamux He ecmpedaroujuecst 6 npupode
ouocunmemuyeckue nymiu.

Knemounas unoicenepus. Memooul Kyibmypbl K1emoK u mKauell pacmeHuil u
orcusomnvix.  Kpuobanku. Comamuueckas eubpuouzauus U COMAmuyeckull
ombpuocenes. Ucnonvzosanue 2anioudos e cenekyuu pacmenui. Ilonyuenue
MOHOKJIIOHAJIbHbIX aHmmumen. Hcnonvzosanue MOHOKJIIOHAJIbHbIX
U_NONMUKTOHAbHbIX_anmumen_6 meduyune. HCKyccmeeHnoe 0oniodomeopeHue.
Pexoncmpyxuus AUUEKTIeOK u KIIOHUposaHue HCUBOMHDBLX. Memoo
mpancniaumayuy a0ep kiemok. Texunonocuu 0300p0o6ieHus. Kyibmueuposanus
U MUKDOKAOHAAbHO20 PAZMHONCCHUS CeNlbCKOXO3AUCIMBEHHbIX KVIbIMYD.

Xpomocomuasa _u cennas _ undicenepus. MCKYCCMBEHHbIU _CcUHmMe3 2eHa
U KOHCmpyuposaHue DEeKOMOUHAHMHBIX gZHK Cozoanue MpPAHC2EHHbIX




opeanuzmos. Jlocmudicenus u nepcneKkmusbl XxpOMOCOMHOU U 2eHHOU
unoicenepuu. IKon02u4ecKue 1 dImuieckue npooieMbl 2eHHOU UHMHCEHEPUU.

Meouyunckue buomexnono2uu. Ilocmeenomnas yughposas
meduyuna. [TLP-Ouacnocmuka. MemabolomMHblll aHalu3, 2eHOUSHMPUYECKULL
AHAIU3 _NpOmeoMda  4elnosexkda Ol OUEHKU COCHMOAHUS  e20  300DO08b.
Ucnonvzosanue cmeonosvix kiemok. Tapeemnas mepanua paxa. 3D-
bOuoundcenepus 0na pazpabomku @vHOAMEeHMANbHbIX _OCHO8 MEQUUUHCKUX
MEXHON02Ull,  CO30AHU KOMNJIEKCHbIX MKAHel COYemaHuem MmexHoa02ull
mpéxmepHo2o _ouonpunmuned U ckag@onounea 0ns  pewenus 3a0ay
NepCoHAIUIUPOBAHHOU MEOUYUHDL.

Coz0anue 6exkmopHbiX B8aKUUH ¢ UYelbio obecnevyenus KoMOUHUPOBAHHOU
sawumul_om _6030voumenei OPBU, ycmanosnenue MoneKyIsApHbIX MeXAHUZMOB
dyvuxyuonuposanus PHK-codeporcawux supycos, 6bi3vl8auiux 0cobo onacHble
3a001e6anUs YeN08eKA U HCUBOMHDLX.

JdemMoHCcTpauMu

Tabmuiel u cxembl: «Vcrnonp30BaHHE MHKPOOPTAaHW3MOB B IIPOMBINIIICHHOM
MPOU3BOACTBEY, «KieTounas unxeHepus», «['eHHas HHKEHEPUS.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

l.JlabopaTtopuasipabora «/3ydeHne 00bEKTOB OMOTEXHOIOTHIY.

2. llpaxktuueckaspaboTa «llomyueHne MOTOYHOKHCIIBIX

MIPOTYKTOBY.

3. DKCKYpcH s «bHOTEeXHOIIOTUSI — Ba)KHEUIIask MPOU3BOJAUTENbHAS

CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MMPOU3BOJICTBO)Y.

COAEP)KAHHUE YYEBHOI'O ITIPEJIMETA «bHOJIOI U51»

11 KJIIACC

ba3oBblii ypoBeHb

Yriay0JieHHbIH YPOBEHb

11 kaacc. 1 4 B Hees10, Bcero 34 4, u3 HUX 2 4 — pe3epBHOE
BpeMs

11 kaacc. 102 4, u3 HUX 8 4 — pe3epBHOE Bpems




Tema 1. DBOJTIOLHOHHAA OHOJIOTHS

IBOJTIOIMOHHAS 0MOJIOTHA

[Ipennoceiku  BO3HUKHOBEHHSI  ABOJIIOLIMOHHOM  TEOpHH.
DOBOJIIOIIMOHHASE Teopus M e€ MecTo B Ouojoruu. BnusHue
IBOJIIOIIMOHHOW TEOPUU HA Pa3BUTHE OMOJOTHH U JPYTHUX HAYK.

CBuzeTenbCcTBa JBOJIIOIHH. ITaneoHTOIOTrMYECKHE:
IOCJICAOBATEIILHOCTE IIOSBJICHHS BHAOB B IIAJCOHTOJOIMYCCKOM
JICTOIIHCH, TTepexo iHbie hopMbl. buoreorpadudeckue: cXoacTBO U
paznuuue dayH u GIop MATEPUKOB U OCTPOBOB.

DOMOPHOJIOTMYECKHUE: CXOACTBA M Pa3IudHsi SMOPHOHOB Pa3HbIX

BHJIOB [I03BOHOYHBIX. CpaBHUTENIBHO-aHATOMUYECKHE:
FOMOJIOTUYHBIE,  AHAJIOIMYHbIEC,  PYIAMMEHTApHBIC  OpraHbI,
ATaBU3MBI. MouekynsipHO-OMOXUMUYECKHE: CXOZCTBO

MEXaHHU3MOB HACIJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX
IIyTEH Yy BCEX OPraHU3MOB.

OpomounonHass  Teopuss Y.  [apBuna. IIpeanocwuiku
BO3HUKHOBEHUS JapBUHU3MA. [[BMKYyIIME CUIIBI SBOJIIOLMY BUJOB
no JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE IMPH OrPAaHUYECHHOCTH
pecypcoB,  HeomlpeneiaéHHas  W3MEHYMBOCTH, Ooppba  3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast teopus sBomounn (CTD) u e€ ocHOBHBIE
MOJIOKEHUSI.

Muxkposomtonus. [Tomynsanus kak eIuHUIA BU1a U 3BOJIIOLUH.

JBuxyue cuibl (pakTopbl) SBOMIOLMU BUIOB B IPHUPOJE.
MyTaunoHHbIi IpoLecC W KOMOMHATHBHAas HW3MEHYHMBOCTD.
[TonynsoHHbIe BOJIHBI U Apeiid reHoB. M3omsauus u MUrpamms.

EctecTBeHHbI 0TOOpP — HampaBisAOMUN (AKTOP HBOJIIOIHH.
@DopMBbI €CTECTBEHHOTO 0TOOpA.

[IpucnocoGiieHHOCTh OpraHU3MOB KaK PpEe3yJIbTaT 3BOJIOLUM.
[Ipumeps! npucnocoOneHuit y opranuzMoB. ApoMopdo3bl U UAHO-
aJlanTaluHm.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (OPMBI
BUJI000pa3oBaHusl: Teorpaduaeckoe, IKOJIOTHIECKOE.

Makpospomtorusi.  PopMbel  3BOMIOIMM:  (puneTHUECKas,
JMBEpreHTHass, KOHBEpreHTHas, napamienbHas. HeoOpaTtumocTtsb
IBOJTIOIIHH.

[IpoucxoxaeHue  OT

HCCIICIMAJIU3UPOBAHHBIX IIPCAKOB.

3aposkaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIEHUH B 0HO0JIOTUM
OpomrononHas  Teopus Y. JlapsunHa.  [IpeamoChIIKKM  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb ¥ HayyHas AestenabHocTh Y. JlapBuHa.
BIDKYIIIME CUJIBI SBOMIOIMHU BUIOB 110 Y. J/IapBuHY (BBICOKAS MHTEHCUBHOCTD
Da3sMHOXKEHHSI  OPraHW3MOB, HAcJEJACTBEHHAs WM3MEHYHBOCThL, 00phba 3a

CYIIIECTBOBAHUE, €CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoit Teopun 3Bostornmu (CTI). HelrpanbHas Teopus
sBosonmy. CoBpeMeHHasl SBONIOIMOHHAS OWOoJIOTHs. 3HAYCHHE YBOITIOIMOHHON
TEOPHUH B opMupoBaHuU ecrec-
TBEHHO-HAYYHOW KAPTUHBI MUPA.

JlemoHcTpanumu

Hoptpetsi: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, D. XK. Cent-Hnep, XK.
KroBge, 4. JlapBuH, C. C. YeTBEpUKOB,

W. W. IMmaneraysed, JOx. Xonnewd, JI. K. bendes.
Taomuuie! u cxeMsl: «Cucrema xxuBoi npuponsl (1o K. JIuauero)», «JlectHuna

JKUBBIX cyirecTB (mo Jlamapky)y. «MexannsM GOpMUPOBAHUA IPUCIIOCOOIEHUN

ACTEHUH W KMBOTHBIX mo  Jlamapky)»., «Kapra-cxema  Mapmipyrta
nyremecteug Y. Japsunay, «Haxomkm Y. JJapBunaw»., «Dopmel 60pnOBI 3a
cymectBoBanuey, «lloponsr romy6ei», «MuorooOpasue KyJbTYpHBIX (Hopm

KanycCTbD», ((HO[!OQBI JOMAIITHUX KUBOTHBIX), «Cxema 06[233OBaHI/ISI HOBBIX
BunoB (1o Y. Jlapunay)», «CxeMa COOTHOIIEHHS JBYOKYIIMX CHI DBOIIOIUNY,

«OCHOBHBIE OJIOKEHNSI CUHTETHUYECKON TEOPUU DBOJIIOLINY.
MuKpO03BOJIIOINSA U €€ Pe3VIbTATHI

HOHyJISIgI/ISI KaK J3JICMCHTApHAA CAWHHWIIA SBOJIFOIWH. COB[!GMGHHHC METOIbI
OIICHKM T'CHCTHYCCKOI'O [28.3H006[233I/I$I U _CTPYKTYPBI nonynmmﬁ. H3meHenne
FGHO!I!OHQa HNOoNyJANNKU KAK JJICMCHTAPHOC HSBOJIIOINHMOHHOC SABJICHHC. 3aKkoH

regetTuueckoro pasHosecus JIx. Xapau, B. BaiinOepra.

DneMmeHTapHble  GakTOphl  (IBWKYIIME CHIBI) 3BOIONKAA. MYTaMOHHBIN
mnporecc.  KoMOMHATUBHAS  M3MEHYHUBOCTb. el [E€HOB — __ CJIVYAilHbIE
HEHAIPABJICHHBIE M3MEHEHMS] 4YacTOT _aJUleliel B HONVJIAIHUSIX. Dppexm

ocnogamens. Ddhdexm OvmuLiounozo 2opaviuika. CHudicenue 2eHemuiecko2o
paznoobpazusa; npuyunsl u_cieocmeus. Ilpossnenue sdhpexma Opeticha cenos 6

oorbuwiux U manulx __nonyaayusax.  Mwurparwn.  W3008mms  0OmyJISITHi:
reorpaguyeckas (IIPOCTPAHCTBEHHAs ), OMOIOTHYECKas (PENPOIYKTUBHAS).

EcrecTBeHHBIH 0TOOD —  HANPABJISIOIMIA aKTOp  SBOJIONUH. DOpMEI
€CTECTBEHHOT0 _ 0TOOpa:  JBIKYIIMN, CTAOWIM3MPYIOMNUA,  pa3phIBAIONINAN




[Iporpeccupyromas cnenuanu3anus. AganTuBHas pajauanus.
JdemoHcTpaumnu:
Ilopmpemuwvr: K. Jlunneur, XK. b. Jlamapk, Y. [apsun, B.O.
Komanesckuii, K. M. bap, 3. I'ekkenb, ®. Mromiep, A.H.

CeBep110B.
Tabnuywvl u cxemol: «Pa3BuTHE OpraHNYECKOro MUpa Ha 3emiiey,
«3apoAplllM  TO3BOHOYHBIX  KUBOTHBIX», «APXEONTEPUKCY,

«Dopmbl 60pbOBI 3a cylecTBoBaHME», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0pa3ue copToB pacTeHuid», «MHoOroodpasue Mmopon
KHUBOTHBIX», «[lomymsmumy, «MyTarioHHas H3MEHYHBOCTHY;
«Apomopdo3s», «WManoananranum», «OOImas nereHepanus»,
«/IBwkymmue cuiel  dBomonuu», «Kapra-cxema Mapmpyta
nyremectust Y. JlapBuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucmocobeHHOCTh OpPTaHU3MOBY, «I"eorpaduueckoe
BU1000pa30BaHKE», « DIKOJIOTUYECKOE BUI000pa30BAHUEY.

ObopyoosaHue: KOMIECKITUS HACEKOMBIX C Pa3TUYHBIMUA TUTIAMU
OKpacku; Habop IUIOOB M ceMsaH; Kojutekuus «I[Ipumepsl
3alIUTHBIX MPUCTIOCOOTICHUH y JKUBOTHBIX»; MOAETh «OCHOBHEIC
HampaBJICHUs 3BOMIOLMKY; 00BEMHas Mmojaens «CrpoeHue
TOJIOBHOTO MO3Ta TIO3BOHOYHBIX).

buoreorpagpuueckas kapra wmwupa; Koulekuus «Dopmbl
COXPAaHHOCTH WCKONAEMbIX JXHBOTHBIX WM PACTCHHUI»; MOJENb-
anmukaima - «llepekpéct XpomMocom»; BIAXHbIE MpenapaThl
«Pa3BuTe HacekoMoroy», «Pa3BuUTHE JATYIIKW»; MUKpONpENnapar
«/Ipo3zoduna» (Hopma, mMyTaruu (HOPMbI KPBUIBEB M OKPACKU
Tena).

JlaGopaTopHbIe N NIpaKTHYeCKHe padoThI:

Jlabopamopnass paboma Ne [. «CpaBHEHHWE BHIOB TIO
MOP(OJIOTHUECKOMY KPUTEPHUIO).

Jlabopamopnas paboma Ne 2. «Onucanue MpUCTIOCOOJICHHOCTH
opraHusma M €€ OTHOCUTEIBHOTO XapaKTepay.

(nu3pyntuBHbIK). TlomoBol 0T60p. BO3HMKHOBEHHE U HBOIIOLHS COIUAIBHOTO
OBEJICHUS JKHBOTHBIX.

[IprcnocOoONeHHOCTh  OPTaHW3MOB  KaK  PE3YNbTAT  MUKPOIBOIIOIHH.
Bo3uukHoBeHne  IPHUCIIOCOOIECHUIN opranm3MoB. _ Apomopdo3pl U

nauoaaarnTaiu. H[ZI/IMCQH H[)I/ICHOCO6JICHI/II71 Yy OpIrraHM3MOB: MO[}(I!OJ’IOFH‘IGCKI/IG,

(bI/I3I/IOJ'IOFI/ILI€CKI/Ie. 6I/IOXI/IMI/I‘IGCKI/IC. TIIOBCIACHYCCKHUC. OTHOCI/ITeJ'II)HOCTB
IPHUCTIOCOOTCHHOCTH OPTaHU3MOB.

Bua, ero  KpuUTepUHM UM CTPYKTYpa. BrmpooOpa3oBaHHe KakK _Pe3yibTaT
MHUKDPOdBOTrONMK. H30mdmusg — Kiaro4ueBoi  (akTop Buaoodpasopanus. Ilytu
M _CIIOCOOBI BUI000pa30BaHNS: AIIONATPUYECKOE reorpaduueckoe
CHMITIATPUYECKOE DKOJIOTHUYECKOE «MTHOBEHHOEY MOJTUIUIOU AU3AIIHAS

rubpuanzanys). JIIuTeIbHOCTh SBOTIONMOHHBIX MTPOIIECCOB.

MexaHnn3mbl hOpPMUPOBaHKS OUOTOTHIECKOTO Pa3HOOOpasHsl.

Posib 3BOJIFOLUMOHHO# OMONOTHH B pa3pabOTKe HAYYHBIX METOIOB COXPAHCHUSI
6uopa3Hoobpasys. MUKPOIBONIONUA U KOIBOIIONMS TApA3UTOB M MX XO3SEB.
Mexanu3mbl HOpMUPOBAHUS YCTOWYHUBOCTH K AHTHOMOTHKAM U CIIOCOOBI 60PHOBI

C HEM.

CMOHCTpAIMH

Hoptpetsr: C. C. YerBepukoB., D. Maiip.
TaGmuibl  u cxeMbl: «MyTalmmoHHas W3MEHYUBOCTEY, «llomynsimoHHas

CTPYKTYpA BUJIaA» «Cxema mposBieHUs 3akoHa Xapau—BaitnGepra»
KLBHIXK HC CHJBI 3BOJIOIHH» «IKOIOTHYECKAS M3OJAIMS  TOMYJISIIHI
CEBAHCKOM openny, «l'eorpaduyeckas W30AANKS JHUCTBCHHHUIIBI CUOUPCKOU

Y JTUCTBEHHUIIBI Aaypckoi», «[IomyIsIMoHHbIC BOTHBI YHCICHHOCTH XHIIHUKOB
K KepTBY, «CxeMa JIEWCTBHS ©CTECTBEHHOrO 0TOOpa», «Popmbl OGOphOBI 3a
cyliecTBOBaHue», «MHIyCcTpuanbHbId _MeJaHu3M», «KHBBIE HCKOMAeMBbIEy,
«ITOKpOBUTENLCTBEHHAS OKpacka JKMBOTHBIX», «lIpenympesxkiaronias oKpacka
JKUBOTHBIX), «DPUBHOTOTUUECKHUE aJanTanymny, «IIprcnoco6IeHHOCTh
OpPraHM3MOB U €€ OTHOCHTENbHOCTHY», «Kpurepuu Buma», «BUIbl-TBOWHUKHY,
«CtpyKTypa BUJA B IIPUPOJIEY, «Cnoco0nI BHJI000pa30BAHUY,
«I"eorpaduueckoe BumooOpa3oBaHne TPEX BUAOB JAHIBIMICHY, «DKOIOTHYECKOE
BH1I000pa3oBanue BHJIOB cHWHHID, «llonummonnsr pactenmity, «KamycTHO-
DENEYHbINA THOPHIY.

OOGopynoBanue: repOapuy pacTeHU; KOJUICKIIMN HACEKOMBIX; dydesia ITHUIl U
3Bepel ¢ TOpHUMepaMH PasIUYHbIX MPUCHOCOOICHHWA; dYydena NTHIL U 3BEper
Pa3HBIX _BWIOB; TepOapuu _pacTeHUW OJW3KUX BHJIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMH CTIOCO0AMU.

JlaGopaTopHble ¥ NPAKTHYECKHE PAOOTHI




1. JabopaTtopHas pabora «BplBIeHHE W3MEHUYUBOCTH YV 0COOEH
OIHOTO BHJIA.

2. JlabopaTtopHas pab6ota «[IpucnocobnaeHus OpraHU3MOB W UX
OTHOCUTENLHAS 11EJIECO00PAZHOCTEY .

3. JlaGoparopHas paborta «CpaBHeHHE BUIOB 00 MOPGOIOTHYECKOMY

KPUTEPHIOY.
Makpod3BoJIIonus ¥ €€ pe3viabTAThI

MGTOQIH H3YYCHUA MAKPOSBOJIIOIIHNH. [laneoHTOTOTHYECKIE MCTOJbI U3YUYCHUA
SBOJIIOIIHUH. He[!eXOZ!HBIC !l!O[!MBI u !l!I/IHOFCHCTI/I‘IeCKI/IC PAABLI OPTAHU3MOB.

buorecorpaduyeckue MeToapl u3ydeHWS dBomrormu. CpaBHEHHE JIOPBI
u !l!aYHH MAaTCPHUKOB KU OCTPOBOB. EHOFCOF[Z&!]!I/I‘ICCKI/IC obnact 3emin. BI/IZ[H—

OQHACMUKHU U PCIUKTEBL.
DOMOPHOJIOTHYECKHE ¥ CPAaBHUTEIHHO-MOP(OIOTHYSCKUE METOIbl U3YYCHHS

DBOMIONMUY. |'€HETHYECKUE MEXAHU3MbI DBOJIOINMUY OHTOICHE3a W TOSBIICHUS
DBOJIIOIIMOHHBIX  HOBINECTB. | 'OMOJIOTHYHBIE WM AHAJOTMYHBLIE  OPraHbl.
PynumenTtaphbie OpraHbl 1 aTaBHU3MBEL MoneKyIIpHO-TeHETUYECKHE,
OMOXUMUYECKHE Y MaTeMaTUYECKHE METOJIBI M3YYCHUS SBOJIIOIIH.
T'omonornynpie renbl. CoOBpeMEHHBIE METOJBI MOCTPOECHUS (DHMIOTE€HETHYECKUX
JICPEBHEB.

XPOMOCOMHBIE MYTAIIMHU ¥ 3BOJIIOLHS TEHOMOB.

OO0rme 3aKOHOMEPHOCTH (TIpaBuia) ABOTIOUMH. [Ipunyun cmenvl QyHKYUUL.
HeobGpatumocts sBomtonmu. AnantupHas paavainus. HepaBHOMEpHOCTbh TEeMMOB
DBOJIIOIHU.

JemoHcTpaunn

IMoptpetni: K. M. bap, A. O. KoBaneckuii, @. Mrosep, J. ['ekkens.

Tabauiel U cxembl: «DUTOTCHETUYECKUN PSJT JIOMIANINY, «APXCONTEPUKCY,
«3Bepo3yObIle  SAIIEPBI» «Creronedanns» «PuHnoGUTED) «CeMeHHBIE

HAropoOTHUKNY, «buoreorpabuyeckue 30HbL 3eminy, «JIpeiid) KOHTUHEHTOBY,

«Pe.]'II/IKTBI», «HavanpHple cTaguu 3M6[)I/IOHaJ'IBHOFO PA3BUTHA TMO3BOHOYHBIX
KHUBOTHBIX», «"OMOIOTUYIHEIC U aHAJIOTHUYHBIC Oprabby, ((Pyg!I/IMCHTI)I»,
«ATaBI/ISMBI», «X[!OMOCOMHHG H8.60[2H YCJIOBCKA M IMMMIIAH3E», «["1aBHBIC

HaIPaBJICHUS IBOIIONHUIY, «OO0NIHe 3aKOHOMEPHOCTH DBOJIOLIUANY.
O6opyaoBaHue: KOJUIEKIIUH, TepOapuy, MYIISDKA _MCKOMAEMBIX _OCTAaTKOB

OPraHu3MoOB; MVYJISXHW TOMOJOTHUYHBIX, aHAJTOTHUYHBIX UMCHTAPHBIX OPraHOB
1 aTaBHU3MOB. KOJUICKIIMHY HACCKOMBIX.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie

Bo3HUKHOBEHHE H PAa3BUTHC )KU3HHU HA 3emute

| IIpoucxoxk/ienne ¥ pasBUTHE KU3HU HA 3emJie




JloHay4HbIE MIPENCTaBICHUS O 3apOoXACHUU >KHU3HU. Hayunble
TUIOTE3bl BO3HUKHOBEHMS JKM3HM Ha 3emye: alOuoreHes u
naHcnepMus. XHUMUYecKass dBOMIONMA. AOHOTeHHBIH CHHTE3
OpPraHMYECKHX BEIIECTB U3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE
MIOATBEPXKACHUE XUMUYECKOW »HBOMOLMU. HauanbHble OTarsl
6uonornyeckoit spomonuu. ['unoresa PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE IPOTOKIETKH. [lepBble
KJIETKH W UX 3BOJIIOIMA. POPMUPOBAHNE OCHOBHBIX T'PYMIT KUBBIX
OpPraHu3MOB.

Pa3Butue xu3Hu Ha 3emie mo spaMm M nepuojaM. Karapxen.
Apxelickag u mnportepo3olickas 3pel. [laneosolickasg 3pa u e
TIEPUOBI: KeMOpHiickuii, OpJOBUKCKUH, CHITYpUICKHIA,
JI€BOHCKHM, KAMEHHOYTOJIBHBIH, TIEPMCKHU.

Me3o30iicKast 3pa 1 €€ MeproIbl: TPUACOBBIN, FOPCKHIA, METOBOM.

KaiiHo30iickas spa u €€ nepuo/ipl: MaJeoreHoBbIN, HEOI€HOBBIH,
AHTPOTIOT€HOBBIM.

XapakTepucTuKa KIMMAara W TEO0JOTHYECKHUX IPOLECCOB.
OCHOBHBIE 3Talbl YBOJIIOIUN PACTUTEIBHOTO U )KMBOTHOI'O MHpA.
Apomopdo3bl y pacTeHuil U KMBOTHBIX. llosiBJIeHHe, pacuBeT U
BBIMHpAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro MUpa KakK OTPaXXEHHE HBOJIIOLMH.
OCHOBHBIE CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OBonironus 4esloBeKka. AHTPOIIOJIOTHA Kak Hayka. Pa3Burtue
MPEJICTaBICHUN O MPOUCXOXKICHUHN YeJIOBeKa. MeToabl U3ydeHUs
aHTponioreHe3a. CXOACTBa M pa3inyMsl YEJIOBEKA U JKUBOTHBIX.
CucremMaTnyecKoe MOJ0KEHUE YEIOBEKa.

JBwxymue cuibl (pakTopbl) aHTpororeHesa. Hacnencrsennas
W3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIecTBeHHBIH 00pa3
JKU3HM, U3TOTOBJICHUE OPYIHUN TPY1a, MBIILICHUE, PEYb.

OCHOBHBIE  CTaIMM W  BETBU  DBOJIIOIUU  YEJIOBEKA:
ABCTPAJIONUTEKH, YenoBeKk yMenbid, UYenoBek NpsSAMOXOISIINM,

UYenosek HeaHaepranbCkuid, YenoBexk pasymublil. Haxonku
UCKOTIaeMBIX  OCTAaTKOB, BpeMsS  CYyIIECTBOBaHHUS, 00JacTb
pacrpocTpaHeHus, OO0BbEM TOJIOBHOTO MoO3ra, o0pa3 IKW3HH,
opyausl.

Yenoseueckue pachl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOU THAS
(eBpasmiickas), HErpo-aBCTpaJIOUIHAS (9KBaTOpHANIbHAS),
MOHTOJIOMTHASI (a3uaTcko-aMepHKaHCKas). YepTh!

HaquHe TUIOTE3bl  MPOUCXOKJICHUA KW3HW HaA 3emie. AoOwuorenes

H HAaHCIICPpMMUS. OHAYYHBIC IPCACTABJICHUS 0 3aPO0XKXIACHUU KHU3HU
(kpearmonusM). ['mmore3a  IIOCTOSHHOI'O  CaMO3apOKIEHUS KW3HHU M €é
ompoBepkenne  ombpltamMu  D. Pemu. JI. Croammagnamu, JI.  Ilacrepa.

[IpoucX0kKICHNE KUZHU U ACTPOOUOIIOTHS.

OCHOBHBIE ATalbl HEOPTaHWYECKOH dBoIONMH. [l1aneTapHas (reosorudyeckas)
IBONIONMS. XWUMHWYECKas DBOJIONHMsA. AOWOTEHHBIH CHHTE3 OpraHMYeCcKHX
BemiecTB u3 _Heopraumueckux. OmpiTr  C. Mumnepa u I'. IOpu. OOpazoBanue
nonrMepoB U3 MoHoMepoB. KoarnepBatHas runoreza A. M. Onapuna, runoresa
nepBuyHoro Oyiapona JDxk. XonaeWHa, remeruyeckas rumoresa 1. Mémiepa.
Pubosumer (T. Yek) w rumore3a «mupa PHK» V. I'mnbepra. PopmupoBanue
MeMOpaH U BOZHUKHOBEHUE TPOTOKIETKH.

Hctopus 3eMiin 1 MeToabl €€ u3ydeHus. MckonaeMple OpraHMyecKie OCTATKH.
I'eoxpononorug u €€ meronpl. OTHOCUTENLHAS W a0COIIOTHAS T€OXPOHOJOTHS.

['eoxpoHonornyeckas mKana: S0Hbl, 3Pbl, IEPUOJIBL, YTOXH.
HauanbpHbie 3Tanbl OpraHunyeckoi 3BoMonKH. 110sSBICHNE U 3BOIIOINUS MEPBBIX
KIETOK. DBOMIOUMS _MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX  IKOCHCTEM.

CoBpeMeHHbIE MUKPOOHbIE OMOMIEHKM KaK aHaJIor MEepBbIX Ha 3emie
coobmectB. CTpoMaTonuThl. [IpOKapHOTHI ¥ DYKAPUOTBL

IIpoucxoxkaeHne IVKApPUOT (CUMOHOTeHe3). DBOIIOIMOHHOE ITPOUCXOKIICHUE
BUPYCOB. [IponcxoskeHne MHOTOKJIETOYHBIX OpPraHmu3MoB. Bo3HMKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOIMU BBICIIUX pacTeHU. OCHOBHBIE apOMOP(O3bI
pactrenuii. Beixon pacreHunii Ha cymry. [losiBIeHHE CHOPOBBIX pPACTECHUN U
3aBoeBaHME WMHU cymn. CeMeHHble pacTeHHs. [IpoucxokaeHne IBETKOBBIX
DACTCHHI.

OcCHOBHBIE 3Tanbl J3BOJIOIUAA KUBOTHOI'O MHpa. OCHOBHBIE apoMOPGhO3EI
KUBOTHBIX. Benzckas dayna. KeMOpuiCkmii B3phIB — MOSIBICHUE COBPEMEHHBIX

TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. 2KM3Hb B BOJE. DBOJIOIMS TO3BOHOYHBIX.
Ilpoucxoxaenre amduOuii  u perntwinii. [IpoMcCXOXKIEHNE MIIEKOIUTAOIINX

unruil.  [puHnun  kaodeBoro apomopdosa. OcBoeHHe OeCrO3BOHOYHBIMHU
1 TO3BOHOYHBIMH KMBOTHBIMH CYIIH.

Pa3BuTre >xM3HUM Ha 3eMie M0 5paM U NEepUoJaM: apXxe, MNpOoTEepO30u,
HaJIC030M, ME3030M, KaWHO30M. OoOmas XapakTEPUCTUKA KJIMMAaTa

Y TeOJIOTUYECKUX MponeccoB. [1osBIeHNE U pACIBET XapaKTEPHBIX OPraHU3MOB.

VriaeoOpa3oBanue: ero yCJIOBYS U BIMSHKE HA Ta30BBIA COCTaB aTMOCHEPHL.
MaccoBble BBIMHUpaHUS — SKOJIOTMYECKUE KPHU3UCHI Ipouuioro. ITpuynHbL

U _CJIEJICTBUSL MACCOBBIX BRIMMPaHHA. COBPEMEHHBIN DKOJOTUYECKUI KPUBHUC, ET0




MIPUCTIOCOOICHHOCTH TPEJCTaBUTENEH UYeNOBEUeCKHX pac K
YCIIOBHSIM ~ CYIIIECTBOBaHMs. EIWHCTBO  dYeIOBEUECKHX  pac.
Kpuruka pacuszma.

JdemoHncTpauuu:

Ilopmpemur: ®@. Penn, JI. Ilactep, A. W. Onapun, C. Muiiep,
I'. 1Opu, Y. /JapBuH.

Tabauyvr u cxemol: «Bo3HukHOBeHHE COIHEYHON CUCTEMBIY,
«Pa3BuTHE OpraHWYECKOTO MHpa», «PacTUTENbHAs KIETKay,
«KuoTHas KJIETKa», «IIpokapuoTnueckas KJIETKAY,
«CoBpemMeHHasi CHUCTEMa OpraHUYecKoro wmupa», «CpaBHEHUE
AHATOMUYECKUX YepPT CTPOCHHS 4YeNIOBeKa M YEIIOBEKOOOpa3HBIX

O6€31)${H)>, «OCcHOBHBIE MeCTa ITAJICOHTOJOTHYSCKUX HAaXOJIOK
OpeaAKOB COBPEMCHHOI'O  YCJIOBCKa», ((I[p CeBHEUININE  JIIOIM» ,
<<,21peBHI/Ie JIFO A1), ((HepBBIe COBPECMCHHEIC JTOO,

«YenoBeueckue pacb».

Obopyoosanue: mynsoxu «lIpoucxokaenne denoBeka» (OIOCTBI
aBCTPAJIONUTEKA, IMUTEKaHTPOIa, HeaHJIepTallblla, KPOMaHBOHIIA);
CIIENKU WM M300paKeHUS KAMEHHBIX OpYIUH IepBOOBITHOTO
YesoBeka (KaMHHU-4OMIephl, pyOuia, ckpediia); reoXpoHOIOTHYeCKast
Talnuia; KoyuieKms «PopMbl COXPaHHOCTH MUCKOMAEMBbIX KUBOTHBIX
U PaCTECHUID.

JlabopaTopHble M NpaKTHYeCKHE PAdOThI:

Ilpakmuueckaa paboma Ne [. «V3yueHne HUCKOMAaEeMBbIX
OCTaTKOB PACTEHUH U KUBOTHBIX B KOJUICKIUSIX).

Oxekypcusi «IBOMIOLUSA OPraHUYECKOT0O MHpa Ha 3emiie»
(B ecTecTBEHHO-HAay4HbII U KpaeBeTueCcKuil My3eil).

ocoberHocTd. [IpobiieMa coxpaHeHus OMopa3zHooOpas3us Ha 3eMIe.

CoBpeMeHHasl CUCTeMa OpPraHUYecKOro Mwupa. [IpuHIMObEl KiaccubuKaIum
opraHu3MoB. OCHOBHbBIEC CUCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

Jemoncrpaunu

Hoptpersl: @. Penu, JI. Cnannannanu, JI. [acrep, M. . Meunukos, A. W.
OnapuH, JDK. Xonaend, I. Mémnep, C. Munnep,
I. IOpu.

Tabmunel  u cxeMbl:  «Cxema ombita D, Pemmy, «Cxema omnpITa
JI. Tlactepa no M3YUYEHHUIO caM03apOkKACHUS KU3HIY, «Cxema onbita C. Muiiepa,
I, IOpu», «DTanbl HEOPraHUYECKOW IBOTIONHIY, «I €OXPOHOJOTHYECKAs IIKAIAY,

«HavanpHple ATkl O[}F&HH‘ICCKOﬁ OBOJIIOTIUNY), «Cxema 06[2830B3.HI/IH QYKapuoT
oyTéM cuMOmoreHnesa», «CHcTeMa >KHBOW mpuponbl»y, «CTpoeHHe BHpyCay,

«ApomMopd 036l aCTEHUI» «PUHUODUTHD) «OIHOKIIETOYHBIC BOIOPOCIIIDY

«MHorokneTounsie Bogopocan», «Mxwuy, «IlanopotHukmn», «l'osocemeHHbIe
pacteHus», «OpraHbl [BETKOBBIX pacTeHMiD», «(CxeMa pa3BUTHs KUBOTHOTO
MHUpay, «ApoMopdo3sl KHUBOTHBIX», «lIpocTehmmmey, «KHIIeYHOMOIOCTHRIS)
«Iliockue YEpBUY, «YIeHUCTOHOTHEY, «PBIOBI», «3eMHOBOJIHBIE,
«IIpecmpIkaronmmecssy,  «lItuiely, «MiaekonuTamommey, «Pa3BUTHE  KHU3HH
B apxeickoi ape», «Pa3BuTHe XKU3HU B TPOTEPO30UCKOM 3pey, «Pa3BUTHE KU3HU
B 1aJ1€030HMCKOM dpey, «Pa3BuTHE KM3HU B ME3030MCKON dpey, «Pa3BUTHE JKU3HU

B KaliHO30MCKOM 2Py, «COB[}GMCHH&H CHUCTCMA OPraHUYCCKOTO MUDPAY.

OOGopynoBanue: repOapuu _ PACcTCHWH PA3NMYHBIX _ OTIENOB; KOJUJICKITUH
HACEKOMBIX,  BJIAXKHBIE  IPENAaparThbl  YKUBOTHBIX: AKOBUHBI _ MOJUIKOCKOB;

KOJJICKIIMH  HIJIOKOXKHX., CKCJIICThI IO3BOHOYHLIX JHMBOTHBIX. YvdcJjia IITHUIIL
Y 3Bepei; KOJIEKIIMU OKAMEHEIOCTEeH, TMOJIE3HBIX HCKOMAEMBIX: MYJISKHU
OPraHNYCCKHUX OCTATKOB OPraHU3MOB.

JlabopaTopHble ¥ NPAKTHYECKHE PAOOTHI

1. Buprvanrnasg nabopaTtopHas paboTa  «MoaeaupoBaHue
onbITOB Muinepa—IOpu 1o M3ydeHui0 aOMOreHHOrO CHHTE3a OPraHuYECKUX
COCIMHEHHH B IEPBUYHON aTMocheper.

2. labopaTtopHas pabGoTa
OCTAaTKOB JAPEBHUX OPraHU3MOBY.

«M3ydyeHre ¥ ONMMCAaHHWE HCKOMAeMBIX

3. Mpaktuueckas pabora «M3ydueHne OCOOEHHOCTEN CTPOEHUS
pPacTEHUHN Pa3HBIX OTICIOBY.
4. IlpakTHueckKas pabora «M3yuenne  0COOEHHOCTEN  CTPOECHHUS

OO3BOHOYHBIX KUBOTHBIX).
IIpoucxoxxaeHne YeJ0BeKa — AHTPOIOreHe3
Pa3g!em,1 M 3a1a94 aHTPOIOJIOI'MH. MeTOZ!BI AHTPOIIOJIOTHH.




CraHOBJICHHE H[zeﬂCTaBHCHI/Iﬁ O MPOUCXOKACHUHN YCITOBCKA. Penuruosneie

BO33pCHUA. COB[!CM@HHBI@ HAYYHBIC TCOPHUH.
CXOCTBO YeIOBEKA C KMBOTHBIMU. CHCTEMATHYECKOE IOJ0KECHUE YEIIOBEKA.

CBunerenncTBa CXOJICTBa JeI0BeKa C JKHBOTHBIMH: CPaBHHUTEITLHO-
MopdoJIoTHYeCKre SMOPHOIOTUYECKHE M3U0JI0r0-OMOXUMHUIECKHUE
noBeJieHYeckne.  OTnuumsg  YelnoBeKa  OT  JKMBOTHBEIX.  IIpSIMOXOKIeHHE
Y _KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOTOBHOIO MO3ra U BTOPOU
CUTHATBHOWN CUCTEMBEL.

BIDKVIIIE cHIbl ((DaKTOpbl) aHTPOIOreHe3a: OHOIOTMYECKHUE, COIHMAILHEIE.
CooTHoIIeHHE OMOTOTHYECKUX M COLMATbHBIX (DAKTOPOB B aHTPOIOrSHESE.

OCHOBHBIE _CTaaWM _aHTpomoreHe3a. PaHHHME YenoBeK0OOpa3HbIe 00E3bsSHbBI
(IIPOKOHCYIIBI) ¥ pAHHWE TTOHTUIBI — OOIIKE MPEJIKH YeJT0BEKOOOPa3HBIX 00€3bsH
U _JroAeil. ABCTPalONUTEKH — JBYHOTME MPEAKU jaroneil. YenoBek yMenbli,
IIEPBbIC U3TOTOBJICHUS OPYJIUA Tpyaa. YeroBeK NPAMOXOISIINI U NEPBBIA BBIXOJT
mroneit 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — oOMIMA Mperok
HEaHJIEPTATbCKOTO YEJIOBEKA M YEIIOBEKA pPa3yMHOro. YelnoBeKk HeaHIepTaabCKHUH
Kak BMJI JIFOJICW XOJOJHOrO Kiumara. YenoBek pa3yMHbI COBPEMEHHOIO THIA,
IEHUCOBCKHMH _YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a _mpeaeaamu _ Adpuku.
ITaneoreneTnka u MaaeOreHOMUKA.

OBOJIIOIKS COBPEMEHHOI'O YeNOBeKa. EcCTecTBEHHBIM OTOOpP B MOMYJISIIUSIX
yenaoBeka. MYTallMOHHBIN Mpoliecc W noauMopduszM. [TonyasiimoHHbIe BOJHBI

eiid renos, Murparmsa 1 «3ODOEKT ocHOBATEIS» B HOMYIAIUIX COBPEMEHHOTO
YeI0BeKa.

Yenoreueckue packl. Ilomarue o pace. boplye packl: €BponeonmaHast
eBpa3uiickas aBCTpAJIO-HErpOUAHAS SKBaTOpHaIbHas MOHTOJIOMTHAS
(azuaTcko-amMepuKaHckas). BpemMs M IIyTH paccelleHHs YeJIOBEKa [0 ILIAHETE.
EnuHcrBO  yenoBedeckux pac. HayuyHas  HECOCTOSATENBHOCTb  pacu3Mma.
IIpucnocoOeHHOCTh YeJOBEKa K Pa3HBIM VCIOBHAM OKPYIKAIOIIEH CPEJbI.
Biuugnne reorpaduyuecko  cpenpl  u aperda  TeHoB  Ha  MOPQOJIOTHIO
H (GU3HOJIOTHI0 YETOBEKA.

M e TMCIUTIMHAPHEIS METObI B (husmueckoi OMOJIOrHYECKOM
AHTPOIIOJIOTHH. OBOIOITMOHHAS aHTPOIIOJIOTHS ¥ ITAJICOAHTPOIIOJIOT U
YEI0BECYECKUX MONyNsANri. buoconuanbHble UCCIEN0OBAHUS TPUPOJIBI YETOBEKA.
HccnemoBanye KOYBOIIOIMY OHOJOTHYECKOr0 U COMATLHOIO0 B YEIOBEKE.

JemMoHcTpaumnu

Hoptpeter: Y. Hapsun, JI. Jluku, J. S. Porurckuii, M. M. I'epacumMoB.

Ta6J’II/IuBI U CXEMBI: «MeToabl AHTPOIIOJIOTHUUD «["'010BHON MO3T YEJI0BCKaY,
«YenoBekoobpa3Hble 00e3bAHBDY, «CKelleT dYelloBeKa M CKeJeT IHMITAH3eY,




«PyIuMeHTRI U _aTaBHU3MBI» KB ue CHUJIbI AHTPOIIOIr€HE3a»

«IBOJIIIIMOHHOE JIPEBO YEIOBEKa», «ABCTPAIIONUTEKY», «YEITOBEK yMEIbINy,
«YegoBek pAMOXOOAMINNY, «JIeHUCOBCKHI 4egoBeK» «HeaHmepTanablibh»y

«KpomanboHIIbY, «IIpenkn yenoBekay, «ITalbl SBOJIONUN YeI0BeKay, «Packl
YEIIOBEKa.

O6opyaoBaHKe:  MYISKHA _ OKAMEHEIOCTEH, MOPEAMETOB  MaTepUaIbHON
KYJIBTYDBLI  NIPEJKOB  YEJIOBEKA; SPOAYKIINHA ororpabuun KapThH
¢ MUGOJIOTUYECKUMU ¥ OUOJIEHCKUMH _CIOKETAMU _IPOUCXOKIEHHUS YEIOBEKA;
dororpaduy  HAXONOK HMCKOIAEMBIX OCTATKOB YEJIOBEKA; CKEJIET 4YeJIOBEKa:

MOJEJIb Y€PCiia YCJIOBEKA U YEPECIIa MIUMITAH3€, MOJCIIb KUCTHU YEJIOBEKA U KUCTHU

LIMMIIaH3€; MOJIEJIU TOPCA IPEIKOB YEJIOBEKA.
JlabopaTopHbie H NPAKTHYECKHE PA0OTHI

1. JabopaTtopuas pabora  «U3yuenue

CKECJICTA YCJIOBEKA, CBAZAHHBIX C MPAMOXOKICHUCMD.

2. 11 paKTHUYCCKaAA pa OoTa ((HBy‘-IeHI/IC DKOJOTMYECKUX aJanTalui
YCIOBCKa».

0COOEHHOCTEN  CTPOECHHUS

Tema 3. Opranu3mbl 4 OKpy:Kaoas cpeaa

Oprasusmsbl 1 OKpy KaOIIas cpeaa

Okosiorusi Kak Hayka. 3aJaud U pasfielibl SKOJOTuu. MeToabl
9KOJIOTMUYECKUX HCCIIEI0BAaHUI. DKOJOTMYECKOE MHUPOBO33PEHUE
COBPEMEHHOI0 YeJIOBEKa.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3IYIIHAS,
NIOYBEHHAs, BHYTPUOPIaHU3MEHHas!.

Okonorudeckre Qaktopel. Kiaccupukanus SKOJIOTHISCKHX
(bakTopoB: abuoTuyeckue, OMOTHYECKME M AHTPOIOICHHBIE.
JleiicTBUE SKOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue (akTopbl: CBET, TEMIEpaTypa, BIIAXKHOCTb.
®doronepuonusm. IlpucrnocobiieHuss OpraHu3MOB K JICHCTBHUIO
abnotnyeckux GpakTopoB. bruojoruueckue puTMBl.

buotnueckue dakropel. Buasl 6uoTHdecknx B3auMOJCHCTBUI:
KOHKYPEHLUS, XUIIHWYECTBO, CUMOHMO3 M €ro  (hOpMBL.
[Mapasutu3m,  Koomepanusi,  MyTyajiu3M,  KOMMEHCAJIU3M
(KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEHUTpPaJIU3M.
3HayeHne OMOTUYECKHX B3aUMOJCHCTBUN MMl CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTHYECKHE  XapaKTePUCTUKH  rnomyiasuud. (OCHOBHbIE
II0KA3aTeNH MOIMYJISALUU: YUCIEHHOCTD, INIOTHOCTh, POXKIAEMOCTb,

IKkoJ0rusg — HayKa 0 B3aMMOOTHOIIEHUAX
M HAJOPraHW3MEHHbIX CHCTEM ¢ OKPVIKaIoIeil cpenoi
3apoxaeHue W pa3BUTHE dKoJoruH B Tpyaax A. I'ymOonbara, K. . Pynwe,
H. A. CeseprioBa, J. I'ekkenst, A. Tenciun, B. H. Cykauépa. Pa3nensl u 3ajauun
oK0I0rvH. CBI3b DKOJOTUHU C APYTHMU HAYVKAMU.
Metonbl skonoruu. IloneBple HAOMIONEHUS. IKCIEPUMEHTHI B IKOJIOTHHU:

IIPUPOJHBIC U jabopaTopHbie. MoJIeTUpOBaHKWE B SKOJIOTHUU. MOHUTOPHUHT
OKPY>KAIOIIEeH CPe/Ibl: TOKATbHBIN, PErMOHANBHBIN U TJI00AIbHBIN.

3HaueHyWe  DKOJOTMYECKHX  3HAHWM  JUIS  4YeNIOBEKa.  ODKOJOIHYECKOe
MHUPOBO33pCHUE KaK OCHOBA CBsA3CH denoBedecTBa ¢ npuponoi. opmupoBanue
DKOJIOTMYECKON KYJIBTYPhI U DKOJOIrHYECKOM IPAMOTHOCTH HACEIEHU.

JemoHcTpaunn

Ioptpernr:  A. TI'vmb6oapar, K. ®. Pyirbe,
A. Tencmu, B. H. Cykaués.

Tabuuiel ¥ cxeMbl: «Pasmenpl 3kogorumy, «MeTonpl 3KoJorumy, «Cxema
MOHUTOPHHIA OKPYKAIOUIEH CPEIbIy.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
JlabopaTopuasg pabora «/3ydeHHe METOIOB YKOIOTUICCKUX
HCCIICIOBAHUINY.

Opranu3mbl U cpeaa o0UTAHUS
DOkojsiornyeckre (hakTopbl M 3aKOHOMEPHOCTH WX AercTBuia. Kinaccudukarms

Opraiu3smMoB

H. A. CeBepiioB, 9. I'eKkenb.,




CMEPTHOCTb, MPUPOCT, MuUrpauus. JlMHaMHKa YHCIEHHOCTH
MOIYJISALMU U €€ PEeTYIIALHNS.
JdemMoncTpanum:

Ilopmpemor: A. T'ymb6onsar, K. ®@. Pynbe, O. ['ekkens.

Tabauysr u cxemsr: xapta «IIpupoaasie 30Hb1 3eMumn», «Cpenbl
obutanuss opraHuzMoBy», «Doronepuoauzmy, «llomymsumy,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTU MOMYJSIUN WH(Y30pUH-
TyQenbkn», «[Iumessie nenm.

JlaGopaTopHbIe N NIpaKTHYeCKHe padoThI:

Jlabopamopnass ~ paboma Ne 3.  «Mopdonoruyeckue
O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUSY.

Jlabopamopnas paboma Ne 4. «BnusHuE cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa».

Ipakmuueckas paboma Ne 2. «I1oncy€T TIIOTHOCTH TOMYJISTIAN
Pa3HBIX BUJOB PACTCHUID.

aKTOPOB: a0MOTHYECKHE, OHMOTHYECKHE, aHTPOIOIEHHBIE.
OO0111Me  3aKOHOMEPHOCTH _ AECWCTBUS _ DKOJOTrHMYecKuX dakTtopoB. IIpaBuio
vunpmyMa (K. Inpenrens, 1O. JIn6ux). TonepaHTHOCTL. DBpHOUOHTHBIE
nu CTeHO6I/IOHTHLIe OpPIraHu3MBblI.

Abunotnyeckrie daxkTopel. CBeT Kak Jkomorudeckuii dakrop. JleicTBue

Pa3HBIX YYACTKOB COJIHCYHOI'O CIICKTPA HA OPraHU3MBbL. OKOIOTHUICCKHE TPYIIIbI

pPAacTEHHWW M KMBOTHBIX 0 OTHOIICHHWIO K cBeTy. CHWrHanbHas poJib CBETA.
DoTonEePUOIN3M.

Temmeparypa Kak dkodorvdeckuii dakrop. JIeHcTBHE TeMIIeparyphl Ha
oprauusmel. [IOMKMIOTEPMHBIE U T'OMOMOTEPMHBIE OPraHU3MBL. JBPUTEPMHEIE

U CTEHOTEPMHbIEC OPTraHU3MBI.
BrnaxxHocTh  Kak _ skoyiornyeckuii  dakrop. IlpucnocoOiieHus  pacTeHui

K MOIJIePKaHUI0 BOMHOTO Gananca. Knaccudukaims pacTeHUH M0 OTHOUICHHUIO
K Boze. IIpucnoco0eHns )KUBOTHBIX K M3MEHEHHIO BOJIHOIO PEKUMA.

Cpenbl OOWTAaHWS OPraHMW3MOB: BOAHAs, HA3€MHO-BO3JYIIHAS, ITOYBEHHAS,
LIyOWHHAs _ TOJAMOYBEHHAs,  BHYTPHOPraHU3MEHHas.  DU3MKO-XMMHYECKUE
OCOOCHHOCTH _cpen oOuTaHus _opraHu3MoB. [IpucnocoOiaeHusl OpraHM3MOB
K_KW3HU B PA3HBIX Cpeiax.

buonornyeckue putmbl. BHemHWe W BHYTpeHHUE pPUTMBL. CyTOYHBIE
Y TOJINYHBIC pUTMBL. [IprCcIOCOOIEHHOCTE OPTaHU3MOB K CE30HHBIM W3MEHEHUSIM
YCIOBUM KHU3HMU.

Kuznennsie hopmbl oprann3moB. [loHsaTre 0 xku3HeHHOU popme. Ku3HeHHBIE

OPMBI PACTEHMH: JEpPeBbs, KYCTAPHUKH, KYCTAaPHUYKH, MHOTOJETHHE TPABBI
OJIHONETHHE TpaBbl. JKn3HeHHBIC (hOPMBI JKMBOTHBIX: THAPOOMOHTHI, T€OOUOHTHI,
a’p006HOoHTBI. OCOOEHHOCTHU CTPOCHHS U 00pa3a KU3HU.

buotnueckue dakTopbl. Buabl OMOTHYECKUX B3aMMOIEHCTBUN: KOHKYPEHIIUS
XHUIIHAYECTBO, CUMOMO03 U ero ¢dopmel. [lapasuTusM, Koomepamus, MyTyalu3M,
KOMMEHCAJTN3M (KBapTUPAHTCTBO, HaxJI€OHUYECTBO). Herpodnueckue
B3aMMOJCHCTBUS TOIUYECKUE OpUYECKHE abpuueckue). 3HaveHue

OMOTUYECKHMX _B3aWMOJICUCTBUMA _JUIS _ CYIIECTBOBAHMS _OPTaHW3MOB B Cpese
obutanus. [IpUHIINT KOHKYPEHTHOTO UCKIIOYCHHUS.
€eMOHCTPALIUM

Tabuuiel ¥ cXeMbl:  «IJKoJoruueckre GakTopel», «CBETOBOW CIIEKTDY»
<<9KOJ’IOI‘I/IquKI/Ie TPVYIIBI JKUBOTHBIX ITO OTHOIMICHUK) K CBETY». ((TGHJ'IOKDOBHI)IG
JKUBOTHBIE», «XOJIOJIHOKPOBHBIC KUBOTHBIEY, «DHU3MOIOTHUSCKUE aJanTalliu
KHUBOTHBIX». ((C[!GHI)I O6I/ITaHI/I$I 0[21"21HI/I3M0B>)= «BI/IOJ’IOFI/I‘—IGCKI/IG PUTMBD),
«Kv3HeHHpIE OPMBI acTeHuiy, «KW3HEeHHBIS ODPMBI __ JKUBOTHBIX)
«OKOCUCTEMA INMPOKOJIMCTBEHHOIO JIeca», «IJKOCHCTEMA XBOWHOIO JIEeCay,

OKOJOTHYECKHUX




«llen  OuTa”Hug» «XHAIHUYECTBOY «ITapasurusm» «KoHKYpEeHITHI
«CumMom1o3», «KoMMeHCcaIn3IMy.

OGopynoBanue: repOapuu  PacTeHUN W KUBOTHBIX,  MPHUCIIOCOOIEHHBIX
K BIMSHUAI) _PA3JIMYHBIX JKOJOTHYECKHX (PaKTOPOB; repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX 1 TCHEBBIHOCIMBLIX DACTEHHIA; CBETOMIOOMBBIC, TEHEMIOOUBBIC
W TEHEBLIHOCITVBEIC KOMHATHEIC aCTECHUS; repbapuu H_KOJJICKITUHA
TEIIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBLIX PACTEHWH; dYydena ITHUIL
M 3BEper; repOapuu _PacTEHUN, OTHOCAIIMXCS K TMrpoduTaM, KcepodbuTam
Me30(uTaM; KOMHATHBIE PACTEHUS JAaHHBIX M1, KOJIJICKIIMUA KUBOTHBIX

06I/ITaIO!!!I/IX B PA3HBIX CPEAAX. 1"6[263[21/11/1 1 KOJUICKIIMH [ZaCTeHI/If/'I " KHUBOTHBIX,
O6JI&EE[IOQI/IX qycpTaMu H[!I/ICHOCOGHGHHOCTI/I K CE30HHbIM H3MEHCHHUAM YCHOBI/Iﬁ

KHU3HH, 1"6[263[21/11/1 1 KOJIJICKITMH [zaCTeHI/II\/’I U KUBOTHBIX PA3TUYHBIX KU3HCHHBIX
OpM. KOJUJICKIIUKW KHWBOTHBIX YACTBVIOIINUX B PA3IMYHBIX OHOTHYECKHUX

B3aUMOJICCTBHUSIX.

JlabopaTopHble ¥ NPAKTHYECKHE PAOOTHI

1. JabopaTtopHas paboTra «BbIgBICHHE NPHUCTIOCOOICHUA OPTaHU3MOB
K BIMSHHAIO CBETAY.

2. JlabopaTtopHas paGoTra «BplsiBIECHHE NIPUCTIOCOOICHU OPraHU3MOB
K BIMSHUIO TEMOEPATYPBIY.
3. JJabopaTopHasga paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUN

U3 pa3HbIX MCCT 0OUTAHUSY.
IJK0JIOrusl BUAOB M NONYJIAIMIA

DKOJOTUYECKHE XapaKTePUCTUKU momynsaiun. [Tonynsius kak 6uonoruyeckas
cucrtemMa. Poiap HEOAHOPOIHOCTH CPEAbL, (PU3NUECKUX 0aphepoB U 0COOEHHOCTEN
OMONOTMH BHUIOB B JOPMUPOBAHUHN MPOCTPAHCTBEHHON CTPYKTYPBI MOMYISIIUN.
OCHOBHBIG IIOKA3aTCIIN HOHYJ'ISI!!I/II/K YHUCJICHHOCTDh, ITNIOTHOCTD, BOS[Z&CTHaH
U IO0JIOBAS _CTPYKTYPA, POKJIAEMOCTh, TMPHUPOCT, TEMII _POCTA, CMEPTHOCTD,
MI/IFna!!I/IfL

DKoJoruveckas CTPYKTypa MOnyasinud. OleHKa YWCICHHOCTH MOMYJSIIHH.
ZII/IHaMI/IKa HOHYJ’ISI![I/II/I " eé [ZGFYJ'ISI!!I/U{. BI/IOTI/I'-IGCKI/IfI IIOTCHIINAJT HOHYJ'ISI!!I/H/I.
MonenvpoBaHue JWHAMUKHA _ 1OOynsiuud.  KpuBble pocTa  YHWCICHHOCTH

IOMyJIATINH. K[!I/IBLIG BbI’KMBAaHU. PerHH!!I/IH YUCJICHHOCTH HOHy.]'ISI[!HﬁI POJib
AKTOPOB 3aBUCAMMX W HE 3aBUCIIINX OT IIIOTHOCTH. ODKOJOTHYSCKHE

crpaTeruu BUIoB (r- u K-cTpaTerun).

[onsatue 06 sKkonoruyeckoil Huie Buma. Mectoobutanue. MHoromepHas
MoJzenb dkojiormueckod Humu JDk. M. Xatunacona. Pa3Mepsl 3KOIormdecKoin
Huy. [loTeHmManpHas U pealn30BaHHAs HUIIHN.

Bun kak cucreMa momynsumid. Apeanbl BHIOB. BUIbI M MX KU3HEHHbBIE




CTpaTeruy. DKOJIOTHYCCKHUE DKBUBAICHTEI.
3aKOHOMEPHOCTH _ TOBEACHMWS W MUTPAIIUM _ JKUBOTHBIX.

MHBA3UU YY>KEPOJHbBIX BUIOB.

Jemoncrpaunu

Iloptpet: JIx. M. XaTUYMHCOH.

TaGuuibl ¥ CXeMbl:  «JKOJOTUYECKHE  XAPAKTEPUCTHUKH __ MOMYJISIHIY,
«IIpocTpaHCTBEHHAs  CTPYKTypa Honyiasauumn», «Bo3pacTHble  NHUpaMUIBI
nonynasimumy, «CKOPOCTh  3aCENICHHS  MOBEPXHOCTH  3eMJIM  Pa3IWYHBIMHU
opranuzMamm», «Mojeinb dxosiorndeckoit HUIK JDk. M. XaTdynHCcoHaY.

OOGopynoBanue: repOapuy pacTeHU; KOJIEKIIMHA )KUBOTHBIX.

JlabopaTopHble ¥ MPAKTHYECKHE PAOOTHI

JlaGbopaTtopHuas pabora «llpucnocobieHns ceMsH pacTeHUM
K_PacCeICHUIOY.

buonorunyeckue

Tema 4. Coo011ecTBa M DKOJIOTHYeCKHE CHCTEMBI

Coo01recTBa M DK0JOrH4ecKknue CHCTEMbI

CoobmectBO  opraHm3mMoB  —  OuoneHo3.  CTpyKTypbl
OuoneHo3a:  BUAOBasg,  NPOCTPAHCTBEHHas,  Tpoduueckas
(numesast). Buapi-nomuHanTel. CBS3M B OMOIICHO3E.

DKOJIOTHUECKHEe  cHcTeMbl  (9kocuctembl). [loHarne 00

sKocucTeMe u OuoreoreHoze. DYHKIMOHAIBHBIE KOMITIOHEHTHI
9KOCHUCTEMBI: IPOYLIEHTHI, KOHCYMEHTHI, PEIyLIEHTHI.
KpyroBopor BewmecTB M IOTOK DOSHEPrUM B IKOCHCTEME.
Tpoduueckue (nuieBsle) ypoBHU 3KocucTeMbl. [Tuiessle nenu u
cet. OCHOBHBIE ITOKA3aTeNIN SKOCUCTEMBL: OromMacca, PO TyKIIHS.
OKoJIOTHYeCKHe  MHUpaMMIbl:  NPOXYKIHMH,  UYUCIEHHOCTH,
6uomaccel. CBOMCTBA 9KOCHCTEM: YCTOWYUBOCTbD, CAMOPETYJISIHS,
pasButHe. Cykneccusl.

[Ipuponnble  3kocuCTEMBl. DKOCHCTEMBI 03€p U pEK.
DKOCHCTeMa XBOMHOT'O WJIU IIMPOKOJIMCTBEHHOTO JIeca.
AHTpPONIOTEHHBIE SKOCUCTEMEI. ATPO3KOCHUCTEMBI.

YpOoskocuctembl. bronornueckoe M XO3SHCTBEHHOE 3HAUCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopa3znooOpa3ue Kkak (akTOp YCTOHYUBOCTH IKOCHUCTEM.
CoxpaHeHre OMOJIOTHYECKOTO pa3HOOOpas3us Ha 3emiie.

VYuenue B.U. Bepuaackoro o 6mocdepe. I'panuiisl, coctaB u
CTpykTypa Ouocdepsl. JKuBoe BemectBO Hu €ro (QyHKIUH.
OcobGenHoctu  Ouocdepsl Kak  IIOOATBHOM  3KOCHCTEMBI.

IJKO0JIOTHS COO0INECTB. DKOJOTNYECKHE CHCTEMBI
CooburecTBa  opragm3MoB. DBHOILIEHO3 ¥ €ro  CTPYKTYpa.

OpraHM3MamMu B OHMOIICHO3E.
OkocucrtemMa kak OTkpbITas cucrteMa (A. JIx. Tencnun). DyHKNHOHAILHEIE

OJIOKM _OPraHu3MOB B DKOCHCTEME: TPOJYIICHTHI, KOHCYMEHTHI, PEIYIICHTHL.
Tpoduueckue ypoBHU. Tpoduueckue 1enu  u ceTh. AOHOTUYECKUE OIOKHU

akocucteM. IIoYBBI M MABI B YKOCHUCTEMAX. K[QYI‘OBO[ZOT BCIICCTB U ITOTOK
OHCPI'UH B DKOCUCTEME.

OCHOBHBIC [TOKA3aTEIIM SKOCHUCTEMEI. bromacca u MPOAYKIIUA. OKOJIOTUYECKHE
IIUpaMuJabl YUCECII, OMoMacchl 1 OHEPI'vH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.

HaH[!aBJ’IeHHBIe 3aKOHOMCPHBIC CMCHBI COO6!!!CCTB— CYKIIECCHHU. HG[ZBI/I‘IHHC
X BTOPUYHBIC CYKIIECCUHA U Uux IITPUYUHBI.

AHTPOTIOTEHHBIC _BO3JACHCTBUSA _Ha _CYKIleccuu. KJMMakcHOe CcOoOIIECTBO.
Buopa3Hnoo0Opa3re ¥ MOJHOTA KPYTrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTHU
COOO0IIEeCTB.

IIpupoaHbie 3KOCUCTEMBI. IDKocUcmeMbl _03ép U pek. IDKOCUCHeMbl _Mopel
U OKeanos8. IKOCucmembl myHop, 1ecos8, cmeneil, NyCmblib.

AHTpPONOTEeHHBIE YKOCUCTEMBI. _ Arposkocuctema. ArponieHo3. Paznuuus

M@Ky aHTPOTIOTEHHBIMU U IPUPOIHBIMH YKOCHCTEMAMH.
VYpboskocucrembl. OCHOBHBIE KOMIOOHEHTHI ypOodkocucreM. ['opojckas

jopa u dayHa. CHHAHTpOOM3AIUI TOPOJICKOM ayHbl. buoiormdeckoe
M XO3IMCTBEHHOE 3HAYCHUE arPOIKOCHUCTEM B YPOOIKOCHCTEM.
3aKOHOMEpPHOCTH OPMHUPOBAHMUA OCHOBHBIX B3aMMOJCHCTBUNA OpPraHU3MOB

CBs3u  MeXIy




JluHamuueckoe paBHOBECHE U 00paTHast CBA3b B Onocdepe.

KpyroBopotsl  BemiecTB H  OMOT€OXMMHYECKHE  ITUKIIBI
JMeMEeHTOB  (yriepoga, a3oTa). 3O0HAJIBHOCTh  OHOChEpHI.
OcHoBHbBIE OMOMBI CYIIIH.

UYenosedecTBo B Orochepe 3eMinn. AHTPOIIOTEHHBIE H3MEHEHHUS
B Ouocdepe. ['mobdaabHbBIE SKOIOTHUECKHUE TTPOOIEMBI.

CocyectBoBaHMe NpupoAsl U uyenoBedecTBa. CoxpaHeHHe
Omopa3Ho0Opa3usl Kak OCHOBA ycTowunBocTu Onochepsl. OcHOBa
paIMoOHATIBHOTO yMPaBICHUS MPUPOAHBIMU pecypcaMd U HX
HCIoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemMoncTpanum:

llopmpemor: A. [Ix. Tencmm, B. H. Cykaués, B. . Beprnaackuid.

Tabauyvr u cxemvr: «llumesble nenn», «buorneHo3: coctaB u

cTpyktypa», «lIpupomasie coobmecTBay, «llemn mmTaHU,
«Oxonoruueckass  mupamuna», «buochepa U UelmoBeK»,
«JKOCHCTeMa  IIMPOKOJIUCTBEHHOTO  Jiecay, «OKocHucTeMa
XBOMHOrOo  jeca», «buoueHoz Bomoéma»,  «ATpOLEHO3Y,
«IIpuMepHBIE  AHTPONOTEHHBIE BO3JCWUCTBHS HAa  MPUPOAY»,

«BaxHelme WCTOYHUKU 3arpsA3HEHHS BO3AyXa WU TPYHTOBBIX
Boa», «llouma BOKHEHUIIasE COCTABJIAIONMIAs Ouocdepn»,
«®DakTopel  gerpagaru  1ouB»,  «llapHUKOBBIH  dPPEeKTy,
«®DakToppl pPaMOaKTUBHOTO 3arps3HEHHs] Ouochepsn», «Oomas
CTpyKTypa Ouocheps», «PacnpocTpaHeHue xu3HH B O6uochepey,
«O30HOBBIN  3KpaH Ouocheps», «KpyroBopor yrieposa B
o6uocheper, «KpyroBopot azora B IpUpoae».

Obopyoosanue: MOaeNb-anTUIAKAIUS « TUMTHIHBIE OHOIICHO3BDY;
repoapmii «PacturenbHble coo011ecTBay; KOJIJICKIIH
«buorenos3», «BpeauTenn BaKHEMIIMX CEIbCKOXO3MCTBEHHBIX
KyJIbTYp»; TepOapuu M KOJUJIEKIUH PACTEHHUH U >KUBOTHBIX,
MPUHAISKANIANE K Pa3HBIM DSKOJOTUYECKUM TpPYyIMIaM OJHOTO
Buna, KpacHas kumra P®, m3oOpakeHus OXpaHSEMBIX BHUJIOB
pacTeHUI U KUBOTHBIX.

B 3KocucTeMax. Ponb kackadnozo sgpghexma u 6udoe-20udukamopos (Kuoueslx
6U008) 6 QyHKUUOHUpOSaHUU dKocucmem. 11epeHoc SHEPIruy U BEIIECTB MEKIY
CMEXHBIMH _ DKOCHUCTEMAMU. Y CTOWYMBOCTH  OPraHM3MOB, MONYJISIUA U
IKOCHCTEM B YCIIOBUSAX €CTECTBEHHBIX M AHTPOIIOTCHHBIX BO3JICHCTBHM.
Mexanuzmbl ___6030elicmeus __3aepsA3HeHull _PA3HbIX __ MMUN0E __ Hd

CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM,  NONVAAUUOHHOM U IKOCUCIEMHOM
VPOBHSX! OCHOBbL OKOJI02UYECKO20 HOPMUDOBAHUS
AHMPONO2eHH20 _6030eticmeausi. MeTOn0JIOTHs MOHUTOPHUHIA €CTECTBEHHBIX M

AHTPOIIOTCHHBIX SKOCUCTCM.
Jemoncrpaunu
Hoptpert: A. Jx. TeHncnu.
Tabmumer ~ wexemb:  «CrpykTypa  OHMOLECHO3a»,  «JKOCHCTeMa

IMUPOKOJHUCTBCHHOI'O JICCaA», «DKOCHCTEeMa XBOWHOTO Jecay, (((DYHKQI/IOH&HBHBIC
CPYIIIEL OPTaHU3MOB B dKOcHcTeMey, «KpyroBopoT BEmIeCTB B HKOCHCTEMEY,

«eny nwuTanug (OacTOMIHAS, JETPUTHASL)», «IDKOJOTHYECKAs MHUPAMUIA
qpceny, «ODKOIOorMdeckas MUPaMuIa OMOMACCHI», «DKOIOTHMYecKas MUPaMUIa
sHeprumy, «Ob6pazoBanue donoray, «llepBudHas cykieccus», «BocctaHoBIEeHUE
jieca Tocie Tmokapay, «OIKOCHUCTeMa o03epay. «Arporenos», «Kpyrosopor
BEIIIECTB U IMOTOK SHEPIUH B arporeHosen, «[IpuMepsl YpOOIKOCHCTEMY.

OOGopynoBanue: repdapuy pacTeHUN; KOJUICKIIMU HACEKOMBIX; Uydesia MTHUIL

HBBC[!Cﬁ,' TC[)G&[ZI/II/I KYJbTYPHBIX W AUKOPACTYIIHUX [2aCTeHI/II>'I,' AKBAPDUYM KaK
MOAECIb 3KOCUCTEMBI.

JladopaTopHbIe U IPAKTHYECKHE PA0OThI
1. IpakTtuueckasa pabora «M3ydeHue ¥ onucanue ypOOIKOCUCTEMBDY.

2. JlabopaTtopHas pabora  «M3ydeHue pa3HOOOpasus  MEJIKHUX
IIOYBEHHBIX YWICHUCTOHOTHUX B PA3ZHBIX YKOCUCTEMAXY.
3. DKkckypcusa «DKCKYPCHSA B THOMYHBIA _OHOreoneHos (B Opas

Oepe3HsK, EJIbHUK, HA CYXOJONbHBIN MM MOUMEHHBIN JIVT, 03€p0, 00JI0TO)».
4. DKCKYPCUSI «IKCKYPCHUI B arPOIKOCUCTEMY (HA TOIE WIU B TEILITUYHOE

XO3SMCTBO)Y.
Bbuocdhepa — ria00ajanLHag DKOCHCTEMA
bruocdepa — oOmrennagerapHas 000Jioyka 3eMIIM, TIE€ CVIIECTBYET WU

CYIIleCTBOBAJIA KU3Hb. Pa3BuTHeE MpeacTaBiennii o0 6uocdepe B Tpyaax . 3rocca.
Yuenne B. U. Bepnaackoro o 6mocdepe. Ob6mactu Omochepsl u e€ cocTasb.
Kupoe BeriecTBo Ouocdepsl u ero QyHKINN.

3aKOHOMEPHOCTH _cyilecTBoBaHusg ouochepnl. Ocobennoct Ouochepnl Kak
[I100adbHOW  DKOCHUCTEMEL. MHAMHYECKOE aBHOBecHe B Ouocdepe.
KDVFOBODOTBI BCIIICCTB M 6I/IOl"eOXI/IMI/I‘IeCKI/Ie TN KJIBI (VFJ'IeDOHa. 330Ta).




PurmMuvHOCTB siBICHMIA B Onocdepe.

3oHanpHOCTE Onocdepsl. [loustre 0 6uoMme. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,

XBOMHBIC JICCa, CMCIIAHHBIC W MHWPOKOJHMCTBCHHBIC JICCA, CTCIH, CABAHHBI,
OYCTBIHH TPOMUYCCKHEC Jieca BBICOKOT'OPbA. Kanmart aCTUTEILHBIN

Y JKMBOTHBIH MUP OMOMOB CYIIIH.

Crpykrypa ¥ OYHKIUSA JKUBBIX CHUCTEM, OLIEHKA WX PECYPCHOIO IMOTEHIIMAIa
1 6nochepHbIX QYHKITHA.

Jemoncrpaunu

Hoptpetsi: B. . Bepnaackuid, J. 31occ.
Tabmumbel u cxeMmbl: «l'eocdhepnl 3eman», «KpyroBopoT a3zora B IPUDOAE»

«Kpyrosopor yrieposna B npuposae», «KpyroBopor KHCI0poIa B IIPUPONIEN,
«KpyroBopoT Bozibl B ipupose», «OCHOBHBIE OMOMBI cymny, «Knumarndeckue

nosica 3emuny, « TyHapa», «Tairay, «CMemannblii gecy, «IIMpOKOINCTBEHHBIN
necy, «Crenny, «CaBangHay, «IIycThIHS, « TPOMUYECKUIL JIECY.

O6opynoBanue: repOapuy PAaCTCHUN PA3HBIX OMOMOB; KOJUICKITNH KUBOTHBIX.
YeaoBeK H OKPVIKAIOIIAS Cpeaa

OKOJIOTHYECKUE KPU3KCHl W MX TOpUYMHBL. Bo3nelcTBue 4enoBeka Ha
ouocdepy. 3arps3HeHre BO3IVIIHOW cpenpl. OXpaHa BO3yXa. 3arps3HEHHE

BOJIHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienne nouBbl. OxpaHa
IMOYBEHHBIX pecypcoB. M3MeHenne Kanumara.

AHTpPONOTreHHOE BO3JCMCTBUE HA PACTUTEIbHBIA M KMBOTHBIA MHp. OxpaHa
PACTUTEIBHOTO ¥ )KMBOTHOTO MHpa. OCHOBHBIC MPUHIIMILI OXPAHBI IPHPOJIBL.
Kpacupie kauru. Oco60 oxpansgemple npuponable Tepputopur  (OQOIIT).
Boranuueckue cajibl M 300J0THYECKHUE TTAPKH.

OcHOBHBIC IMPUHITUTIBL YCTOﬁqHBOFO Pa3BUTHA 4YCJIOBCUCCTBA U HNPUPOMIBI.
PanmonanrHOE OPpUPOIOIIOJIb30BAHUE U COXPAHCHHUE OMOJOrMYECKOTO

pazHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TIJI00AIBHBIX DKOIOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSATHBIE OCIIEICTBHUS.

Pa3BuTHE METONOB MOHHWTOPHMHIA _ Pa3BHTUS _ ONACHBIX _ TEXHOTCHHBIX
nponeccoB.  Cucmemnvle ucciedosanus nepexoda K pecypcocbepezarouiei
U KOHKYDEHMOCHOCOOHOU oHepeemuke. buonorunyeckoe pazHooOpasue
u Omopecypenl. Hayuonanvrvie un@opmauuonnvle cucmemvl, 0Oecneyusanuue
docmyn K uH@opmMayuy no cOCMosHUI0 0moeabhblx 6u008 u dxocucmem. OcHoBbl
oKopeadbuIumayuy _ dKocucmem _u cnocobos Hopvbhvl ¢ O1oNnoepedcoeHUIMU.
Pexoncmpykuus Mopckux u Hazemublx 9KOCUCmem.

CMOHCTpAIMH
Ta6J'II/IuBI U CXEMBbI. ((38.F[2513H€HI/IC aTMOCQhGQBI», «331"[2513HCHI/I€ FHE[}OC(I!C[!LI»,

«3arpsisHeHne  mouBbY,  «llapHUKOBBIA _ addekt», «Ocobo oxpaHseMbIe




[IPUPOAHBIE TEPPUTOPUNY, «MOAENIH YIIPABISIEMOIO MUPAY.

Oo6opynoBaune: _dororpadun OXpaHIeEMbIX PACTEHHUN M KMBOTHBLIX KpacHoii

kauru PO, KpacHol KHUIY peruoHa.
B TemaTmueckoM MIIaHUPOBAHWU IS KaXAOTO Kiacca Mpearnoiiaraercs pesepB ydeOHoro BpemeHd. Ha 0a30BOM ypoBHE €ro peKOMEHIyeTcs
WCIIOIH30BAaTh JIJI TIOBTOPEHUS M 3aKPEIUICHHS MaTepuaia, a Takke pediekcnn. Ha yriryOneHHOM ypoBHE I IPOBEICHUS 0000IIAONINX YPOKOB,
3aIUThl 00YYAIOIIMMUCS TPOSKTHBIX U yUeOHO-UCCIIeIOBATEIBCKUX PadoT.



2.JIJTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O
HNPEIMETA «BHOJIOI'US»

Cornacho @I'OC COO, ycraHnaBnuBaroTcsi TpeOOBaHMSI K pe3yJbTaTaM OCBOCHHUS
00y4YaroIMMHUCs MPOrpaMM CPEIHEro OO0IIero 0O0pa3oBaHMS: JTMYHOCTHBIC, METANPEIMETHBIC U
MpECaAMCTHBIC.

JIMHHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX pe3ylbTaTOB OCBOCHHUS Tpeamera «bHOJOTHS» BBIIEICHBI
CIIEAYIONINE  COCTABIISAIONINE:  OCO3HAHUe  OOYYArOIIMMHCS  POCCHICKONW  TpakIaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTpPEAENECHHIO;
Hanuyue momueayuu K OOYYCHUIO OWOJIOTHH; YeleHanpasieHHoe paseumue BHYTPEHHHUX
yOEXKICHHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX [EHHOCTEH U MCTOPUYECKUX TPATUIMA Pa3BUTHSL
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSI PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMU  yCTaHOBKAaMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUsl, Haiuyue NPABOCO3ZHAHUA ~ DKOJOTHMYECKOH  KYJIBTYpHI,
CnOCOOHOCMU CTaBUTD LIEJH U CTPOUTH )KU3HEHHBIE TIIIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOGHMS IpenaMera «bHOJOTHS» HTOCTUTAIOTCS B EIUHCTBE
yqe6H0171 M BOCHUTATEIbHOM ACATCIIBHOCTU B COOTBCTCTBUH C TPAAWUIIUMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, MPUHATHIMU B
o0IIecTBe TpaBWIaMH M HOPMaMHU TOBEICHHS M CHOCOOCTBYIOT MpOIECCaM CaMOITO3HAHUS,
CaMOBOCITUTAHMSI M CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEU MO3ULIMU JTUYHOCTH, MATPUOTUIMA U
YBaXKEHUS K 3aKOHY WM IMPABONOPAIKY, YEIOBEKY TpyJda M CTapIIEMy IIOKOJEHHUIO, B3aMMHOIO
yBaXEeHHs, OEpeKHOr0  OTHOIIEHWS K  KyJIbTypHOMY  HacjleIdi0 H  TPAAHUIUAM
MHOTOHAllMOHAJIBHOTO Hapojaa Poccuiickoint denepannn, NpUPOAE U OKPYKAIOIIECH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI y4eOHOro mnpeamera «buoorus» TOMKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONINXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEel JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAIluii, TMO3UTUBHBIX BHYTPEHHHUX
yOCKICHHIA, COOTBETCTBYIONINX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  0OIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U OMNbITa ACSITETLHOCTH B IMPOLIECCE PeaTu3alliid OCHOBHBIX
HaHpaBHeHI/If/'I BOCHHUTATEIbHOM JACATCIIbHOCTH, B TOM YHCJIC B HaCTH:

1. Fpamancxoro BOCIIMTAHHUA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUU OOYYAIOIIETOCsS KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIeCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIIOPSIIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIHPHOCTH IPH CO3JaHUH yUCOHBIX IPOCKTOB,
pelIeHnr yU4eOHBIX U MMO3HABATENIBHBIX 33124, BEITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPENEIsATh COOCTBEHHYIO TO3MIIMIO 10 OTHOLICHUIO K SIBJICHHSIM COBPEMEHHOM
JKM3HHU U OOBICHATH €6
YMEHHE YYUTHIBATh B CBOMX JCHCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBHS
JIOJICH ¢ pa3HbIMH yOKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMH M COITUAILHBIM MTOJIOKCHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOIO  BBINMOJHECHUS  YYCOHBIX,
MO3HABATEIIBHBIX W WCCIEAOBATEIbCKUX 33J1a4, YBAKHUTEIHHOIO OTHOIICHHS K MHEHUIO



OTIIIOHEHTOB MPU OOCYXJAEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COAEPIKAHMS;
TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON EATEIbHOCTH.

2. [TaTpMOTHYECKOr0 BOCIUTAHMA:

C(OPMHUPOBAHHOCTh POCCUICKON T'pa)kAaHCKOM MAEHTHUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepes POIMHOM, TOPAOCTH 3a CBOM Kpail, CBOXO
Ponuny, cBO# SI3BIK U KyJBTYpY, IPOILILIOE U HACTOSIIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuy;
LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACJIEIUI0 M MaMATHUKAM MPUPOJBL, JOCTHUKEHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKUX YUEHBIX B CTAHOBJIEHHE M pa3BUTUE OHOJIOTHUH,
NOHUMAaHUs 3HA4YEeHUs OWOJIOTUM B IO3HAHUHU 3aKOHOB INPHUPOJbI, B >KU3HU 4EJIOBEKa M
COBPEMEHHOI0 00I1IEeCTBa;

uaeiHas yOexaEHHOCTb, TOTOBHOCTh K CIY’KE€HHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y.

3. lyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHME AYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOHYMBOTO OYAyIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISAM, CO3/IaHNIO CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATHS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaauLUSIMU HapoaoB Poccun.

4. ICcTeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTCTUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHUI;

IMOHUMaHUE SMOLMOHAIBHOTO BO3JACHCTBHS AKUBOWU MPUPOBI U €€ NEHHOCTH;

TOTOBHOCTh K CAMOBBIPOXEHHUIO B PAa3HbIX BHJAaX MUCKYCCTBA, CTPEMJICHHE MPOSBIISITH KAUECTBA
TBOPYECKOM JINYHOCTH.

5. ®u3nyecKoro BOCIIUTAHNSA:

[IOHUMaHWE W pealu3alus 3740poBOro M 0Oe3omacHOro obpasza JKU3HU (310pOBOE IMTaHHE,
COOJIIO/ICHNE TUTUEHHYECKUX MPABHI U HOPM, cOalaHCUPOBAHHBINA PEKUM 3aHATHIA U OT/IbIXA,
peryispHas (¢u3nyeckas AaKTHBHOCTb), OEpEKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O
OTHOIICHHS K COOCTBEHHOMY (PU3NUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[IOHUMaHKME LEHHOCTH MPaBUJ MHIUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€30M1aCHOrO MOBEIEHUS B
CUTYaLUsX, YITPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCJIEJNCTBUH M HENPUATUS BPEAHBIX INPUBBIUEK (YHOTpEOJICHHUsS —aJIKOTroJI,
HapKOTUKOB, KypEHHS).

6. TpynoBoro BocnuTanms:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTU MacCTePCTBa, TPYAOIIOOHE;

TOTOBHOCTh K AKTHBHOH [ESTETHHOCTH TEXHOJOTHYECKOW W COIHMAIBbHOW HAINpaBICHHOCTH,
CHOCOGHOCTB HHULIUHUPOBATH, IMJIAaHUPOBATH u CaAMOCTOATECIIBHO BBITIOJIHATH TaKyIo
NeSITeIIbHOCTb;

MHTEpPEC K pas3auyHbIM cdepaM NpodecCHOHATBHON JAeATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIM BBIOOP Oyaymiel mpodeccud W pealn30BBIBATh COOCTBEHHBIC IKU3HECHHBIC
IJIaHBI;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHHIO HA MTPOTSHKEHUH BCEH KU3HHU.



7. IKOJIOTrHYECKOr0 BOCIIUTAHNSA:

HKOJIOTMYECKH 1eJIeCO00pa3HOe OTHOLIEHHE K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE
€€ CylIECTBOBaHU,

MOBBIIICHUE YPOBHS OKOJIOTUYECKOW KyJIbTypbl: NPUOOpETEeHHE OIbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKN UX BO3MOXHBIX IOCJIEACTBUN JJIs OKPYXKAIOIIEH CPebl;

OCO3HaHUE TJI00AJbHOrO XapakTepa OJKOJIOTMYECKUX MpobjeM U TyTed UuX pelleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpeTaeMble MpU W3YUYEeHUH OMOJIOTUHM 3HAHHMS M YMEHUS NpU
pelieHnn TpobsieM, CBSI3aHHBIX C palMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOIIOCHHE
IIPaBWJI MOBEJCHMS B MPUPOJE, HANPABICHHBIX HA COXpPAaHEHHE PAaBHOBECUS B DKOCHCTEMAX,
OXpaHy BHUJOB, YKOCHUCTEM, Onochepsl);

aKTUBHOE HEINPUIATHE IEHCTBHM, NPUHOCIIINX BPEJ OKPY’KAIOLIEH NMPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATh  HEOJArONMpPUSTHBIE HSKOJIOIMYECKUE TIOCIEJACTBUS  MPEeANPUHUMAEMbIX
JENUCTBUN U NPENOTBPALLATD HUX;

HaJIMYUE PA3BUTOTO HSKOJOTMYECKOTO  MBIIUICHUS, HKOJOIMYECKOM KyJbTypbl, OIBITa
JEATEIBHOCTH  DKOJIOTMYECKOM HANpPaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMHU B
M03HABaTEIbHON, KOMMYHUKATUBHON U COLIMAJIbHOW MpPaKTHUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTHYECKOH IEATEIbHOCTH IKOJIOTUYECKON HAIIPABIEHHOCTH.

8. IleHHOCTH HAYYHOT'0 MO3HAHMSA:

C(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOIIECTBEHHOH NpPAaKTUKH, OCHOBAaHHOI'O Ha JUAJIOTe KYJIBTYpP, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEpPIIIEHCTBOBAHMUE S3BIKOBOM M UYHUTATENbCKOW KYJIbTYpPhl KaK CpPEICTBA B3aUMOACHCTBUSA
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHWEe CchenupuK OWOJOTUM KaK HayKd, OCO3HaHUsA e poiau B (OPMHUPOBAHUU
palMOHAIBHOTO  HAYYHOTO  MBIIUICHUS, CO3/JaHUM  LEJIOCTHOTO  IPEJICTaBICHHUS 00
OKpYy’XarollleM MHpe Kak O €IMHCTBE INPUPOJIbI, YelOBEeKa M OOIIeCTBa, B IO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M peleHnH Ipo0IeM COXpaHeHHs TPUPOTHOTO PABHOBECHS;

yOEKAEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHON LIMBUIIM3ALUMU: 00eCTIeYeH!sI HOBOTO
YPOBHSI pa3BUTHsI MEUIIMHBL, CO3aHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHHA, CIOCOOHBIX peliaTh
pecypcHble TMpoOieMbl pa3BUTHUSI YEJIOBEYECTBA; MOWUCKA MyTel BbIXOAA M3 TII00ATBHBIX
9KOJIOTUYECKUX MpobieM U  obecreueHHs TMepexoia K YCTOWYMBOMY  Pas3BHUTHIO,
palMoOHaIbHOMY  HCHOJb30BAHUIO MPHUPOAHBIX PECYpcOoB M (POPMHUPOBAHUIO  HOBBIX
CTaH/IapTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKMX 3HAHUI B LENSIX TOBBIIMICHUS OOIIei
KyJIBTYpBl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOM YacTH (DyHKIIMOHAJIBHOU
TPAaMOTHOCTH O0yYaroImuxcs, GOpMHUPYEMON MPU U3yUYSHUH OMOJIOTHH,

MOHMMaHWe CYIOIHOCTH METOJOB TIO3HAHWS, WCHOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONIb30BaTh IOJIydaeMble 3HAHUS JJs aHaju3a M OOBACHEHMS SIBICHHMA
OKpY’KaIOMIeT0 MUPAa W MPOUCXOIANIMX B HEM HM3MECHEHWH,; YMEHHE JelaTh 00OCHOBAHHBIC
3aKJIIOYCHHSI Ha OCHOBE HAy4HBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C IENBI0 TOJy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO MCIIOIB30BaTh OMOJIOTHYECKUE 3HAHUS Ul pelleHus: npolieM B
peabHBIX KU3HCHHBIX CUTYAIIHsX;

OCO3HAHMWE IIEHHOCTH HAy4YHOH JesTelIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOCKTHYIO H
HCCIIEIOBATENBCKYIO IEATENFHOCTh HHINBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO M CAMOOOPA30BaHHIO, K aKTUBHOMY
TIOJTYYCHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUH C KHU3HECHHBIMU TTOTPEOHOCTSIMH.

B mpormecce HOCTHKEHHS JIMYHOCTHBIX PE3yJHTATOB OCBOCHUS OOYUYAIOMIMMUCS MPOTPAMMBI
cpeaHero oOmero o0pa3oBaHHs Yy OOYYalOUIUXCS COBEPIICHCTBYETCS 2MOYUOHATbHBILL



unmeniexm, MpeaoararoIui chOpMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKIIOYAIOIIEr0 CHOCOOHOCTh IOHMMATh CBOE HSMOIMOHAILHOE COCTOSHHE,
BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOW cephl, ObITh YBEPCHHBIM B
cebe;

camope2yiuposanusl, BKIIOYAKOIIETO CAMOKOHTPOJIb, YMCHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IIOBECJACHUC, CHOCO6HOCTB aI[aHTI/IpOBaTBCH K OMOLIMOHAJIBHBIM N3MCHCHUSIM U HpOS[BJ'I?ITI)
TMOKOCTb, OBITh OTKPHITHIM HOBOMY;,

BHYMpeHHell MOMU8ayuu, BKITFOYAIONIEH CTPEMIICHHE K IOCTIKEHUIO TSI U yCIIeXY, ONTHMHU3M,
WHHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

smMnamuu, BKIFOYAIOIIEH ClTIOCOOHOCTh ITOHUMATh SMOITMOHATHFHOE COCTOSTHUE IPYTHUX,
YUUTBIBATH €TO MPU OCYIIECTBICHUH KOMMYHUKAIHH, CIIOCOOHOCTh K COUYBCTBHIO U
COTIEPEIKUBAHUIO; COYUATbHBIX HABLIKOS, BKITFOUAIONINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHUS C
JIPYTUMHU JTFOJIbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» exarouarom:
3HAYMMble 11 (OPMHUPOBAHUS MHPOBO33pEHUs  OOyYaroIUXCAd  MEXIUCLUIUIMHAPHBIE
(MeXnpeMeTHBIE) 00IeHayYHbIe TOHSATHS, OTPAXKAIOIIHIE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenru(uKy METO0B MMO3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIH,
SBJICHHUE, MPOIECC, CUCTeMa, HAyYHBIH (akT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, HcCe0OBaHue, HaOII0AeHUe, W3MEpeHHe, SKCIEPUMEHT U [p.); YHUBEpCalbHbIE
ydeOHble JIeicTBUs (TI03HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJSTHBHBIE), 00ECTIEUHBAIOIINE
¢dopmupoBaHne (YHKIMOHAIBHONM I'PaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMH OOydarolIuxcs;
CIIOCOOHOCTB oOyuaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble yueOHble JIEMCTBUS B I03HABATEIbHOH H
COLIMAJIBHOM ITPAKTHKE.

MertamnpeaMeTHble pe3yJbTaTbl OCBOCHUS MpPOrpamMMbl CpeaHero oOmero oOpa3oBaHUs
JOJIKHBI OTPa’KaTh:

OBJ’IaQeHI/Ie YHUBCPCAJIbHBIMHA y‘IC6HBIMI/I I103HAaBaTCJIbHBIMU ﬂGfICTBHSIMPII

1) 6azoevie nocuueckue oelicmeust:

CaMOCTOATENIbHO  (OPMYJIHPOBAaTh M  aKTyaJU3UpOBaTh TMPOOJIEMy, paccMaTpuBath €&
BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHWW 3HAHUN TMPHUEMBI JIOTUYECKOTO MBINUICHUS (aHalnW3a, CHUHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 000OIIEHU), PACKPBIBATh CMBICI OHOJOTUYECKHX MOHITHIMA
(BBIIEISITh MX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSA3H C APYTHMHU MTOHITHIMH);

OTIPEICTISATH LT JAeSITeNbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTHUIKECHHSI, COOTHOCUTh
pe3yAbTaThI IEATETLHOCTH C TIOCTABJICHHBIMU IIEJISIMU;

UCTIONIb30BaTh OMOJIOTUYECKHE TOHATHUS Ui OOBSICHeHUs (PAKTOB W SIBJICHUN JKUBOU TPUPO/IBI;

CTPOUTH JIOTHUECKUEC PACCYKIACHHS (MHIyKTHUBHBIC, ICAYKTHBHBIC, TT0 aHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMATPUBACMBIX SIBJICHUAX, (OPMYITUPOBATH BHIBOJIBI U
3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJICNBHBIE CpPEACTBA JUISl TPEJCTaBICHHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIIEHUW B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTAX, a TAKKE MPOTUBOPEUYHI Pa3HOTO POa,
BBISIBJICHHBIX B Pa3IMYHBIX UH(POPMAITMOHHBIX HCTOUYHUKAX;

pa3pabaTeiBaTh IUIAH pELICHHs] MPOOJIeMbl ¢ Y4ETOM aHajan3a MMEIOIIUXCS MaTepuaabHBIX U
HEMaTepHAITBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OIICHUBATh
PHUCKH TOCTIEACTBUMN AEATEIHHOCTH,

KOOPJIMHHUPOBaTh W BBINONHATH pPabOTy B YCIOBHSIX pEAIbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAaHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIeM;



2) bazosvie ucciedosamenvckue Oelcmeust.

BJIQJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEILCKOW W TMPOCKTHON JEeSATENLHOCTH, HaBBIKAMU
paszpeiieHus mpooyeM; clmocOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETFHOMY MOMCKY METOJIOB
pENICHUS TPAKTUYECKHUX 3a]a4, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB TIO3HAHNS,

UCIIONB30BaTh Pa3NUYHbIE BHUABI JIEATEIBHOCTH IO TMOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETANN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUCOHBIX CHUTYAIUsX, B TOM YUCIE MPHU
CO3/IaHUU YYE€OHBIX M COIUABHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA THIT MBIIUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBBIMH
MOHATUSMU U METOJIaMHU;

CTaBUTh W (POPMYJTUPOBATH COOCTBEHHBIC 3a/a4ll B OOpa30BaTEIBHOW JEATCIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJISTH MPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3MPOBATh 3a/1a4yy, BBIIBUTATh TUTIOTE3Y €€
pellleHusl, HaXOOUTh AapryMEHThl MJi1 JI0Ka3aTelbCTBA CBOMX YTBEPXKICHHH, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJTM3UPOBATh TIOJYUYCHHBIC B XOJI€ PEIICHHUS 3a/1a4l PE3yJbTaThl, KPUTHUYECKH OIEHUBATH UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh ILIEJICHANPABICHHBIN MOMCK IEpeHoca CpeICTB M CHOCOOO0B JIEHCTBUS B
po(heCCUOHATIFHYIO CPENy;

YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO U MPAKTUYECKYIO 00IACTH KU3IHEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJI€H, IIPEIaraTh OpUTHHAJIbHBIC MTOAXO0/IbI U PEIICHUS; CTABUTH IPOOIEMBI U
3aJla4d, JOIYyCKAIOIUe allbTePHATUBHEIC PEIICHHUS,

3) Oeticmsust no pabome ¢ unghopmayue:

OPHECHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX WHPOpPMAINU (TEKCTEe Y4eOHOTO IMOCOOHS, HaydHO-
TOITYJISIPHOUW JTUTEpaType, OMOIOTUISCKUX CIOBAPSX U CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B LMHTepHeTe), aHAIM3UPOBaTh WHPOPMALMIO pPa3IMYHBIX BHIOB H (opMm
NIPEJICTABJICHUS, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTD;

(bopMyIHpOBaTh 3ampoChl W TNPUMEHATh pa3UYHbIE METOIBl TPU TIOMCKE M OTOOpe
OHMOI0TMYeCcKOi MHPOPMAITUH, HEOOXOIMMOM JIJISl BBITTOJIHEHUST YUSOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCIOJIB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEITLHO BHIOUPATh ONTHMAaIbHYIO (POPMY TIPEACTABICHUSI OMOJIIOTUIECKOH HH(pOpMAIHH
(cxembl, TpaduKy, TUArpaMMbl, TAOTHUIIBI, PUCYHKH | JIP.);

UCTIONIb30BaTh HAY4YHBIH S3BIK B KayeCcTBE CpPEACTBA Tpu pabore ¢ OHOJOTHYECKOU
uHpOpMaIel: TPUMEHSATh XUMHUYECKHe, (PU3MUECKUe U MAaTeMAaTHUYSCKUE 3HAKH M CHMBOJIHI,
dopmybl, abOpeBUAaTypy, HOMEHKIATYpy, HCIIOJIB30BaTh M IPEOOpPa30BBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPEJICTBA HATIISITHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHl UHPOpPMAIMU, HHHOPMAIIMOHHON 0E30MacHOCTH
JUYHOCTH.

OBJ’Iaz!CHI/IC YHUBCPCAJIbHBIMHA KOMMYHHWKATUBHBIMU Z!GﬁCTBHHMHZ

1) obwenue:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX cdepax >KU3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WIIU
JUCKYCCHH TI0 CYIIECTBY OOCYXKIaeMoW TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATH
CY>KICHHsI OTHOCUTEIHHO BBHITIOJHEHHs TMpEAsiaraéMod 3a7aud, Y4YUTBHIBaTh HHTEPECHl H
COTJTACOBAHHOCTD MO3UITUI JIPYTUX YIACTHUKOB JTUAIIOTA WM TUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIC CpEICTBa OOIICHMS, MOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEAITOCHIIOK BO3HUKHOBEHHSI KOH(DJIMKTHBIX CUTYallMid; yMETh CMSATYaTh KOH(MIUKTHI H
BECTH TIEPETOBOPHI;



BJIaJIeTh Pa3IMYHBIMU CIOCO0aMM OOLIECHHMS M B3aMMOJAEHCTBHS, MIOHMMATh HAaMEpPEHHs IPYTUX
JIOAIeH, MpOSABIATH YBa)KUTEIbHOE OTHOLIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(GopMyIMpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMSI C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) coemecmuasn 0esimenbHOCmb.

MOHMMAaTh W HCIOJNb30BaTh MPEUMYIIECTBA KOMAHIHOM WM WHANBUAYyAIbHONW pabOTHI MpuU
pelieHn  OWOJIOTHMYECKOH TpoOJieMbl, OOOCHOBBIBATH HEOOXOJAMMOCTH  IPUMEHEHHS
TPYNNOBBIX (POPM B3aUMOJIEHUCTBUS MIPH PEIICHUU yUeOHOM 3a1auu;

BEIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JEUCTBUH C Y4ETOM OOIUX WHTEPECOB U
BO3MOKHOCTEM Ka)KJ0I0 4jIeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM NIESITENIbHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBATH JECUCTBUS 110
€€ IOCTMIKECHUIO: COCTABJATH IUIAH JACHUCTBHUM, pPACHOPEACISTH POJU C YYETOM MHEHHU
YYaCTHUKOB, 0OCYKIaTh Pe3yIbTaThl COBMECTHON PabOTEHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJIa M KAXKIOTO yYaCTHUKA KOMAHJIbI B OOLIUI pe3ysbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM,

npejjaraTb HOBBIE MPOEKTHI, OLECHHBATh HUIAEHW C TNO3UIMU HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBJISATh MO3UTHUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMYHBIX CHUTYALUSAX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATUBHBIM.

OBJ'IaZ!eHI/Ie YHHUBCPCAJIbHBIMHU PCTYJIATUBHBIMHA Z!eﬁCTBHHMHZ

1) camoopeanuzayusi.

HCIIOJIB30BAaThH 6I/IOJIOFI/I‘-IGCKI/IQ 3HAHUA OJIS BBISABIICHUA Hp06HeM n Ux peL[IeHI/ISI B X KU3BHCHHBIX U
y4eOHBIX CHUTYaIlUsAX;

BBI6I/IpaTI: Ha OCHOBC 6I/IOJIOFI/I‘-ICCKI/IX 3HaHI/II71 IICJICBBICE U CMBICIIOBBIC yCTaHOBKI/I B CBOUX
JEUCTBUSX M TOCTYIKaX IO OTHOIIEHHIO K JKMBOW MPUPOJIE, CBOEMY 3J0POBBIO M 3/I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSATENIEHO OCYIICCTBIISITh MTO3HABATENBHYIO JIEATEILHOCTD, BBISBIISITH MMPOOJIEMBI, CTABUTH
u (popmynrpoBaTh COOCTBEHHBIC 3aJa4d B OOpPA30BATEIBHON NEATEIBHOCTH W YKU3HEHHBIX
CUTYaIHsIX;

CaMOCTOSITENTLHO COCTAaBJISTh IUIAH PEIICHUS NPOOJIEMbl C YYETOM HMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTCHHIA;

JaBaTb OI_IeHKy HOBBIM CHTyaLIHHM;

paciupsaTh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32

pellIeHre; OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

criocobcTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYAMIIMKA B Pa3HBIX 00JIACTIX
3HAHUU, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHB;

2) camoKOHmMpOb:

JaBaTh OIIGHKY HOBBIM CHTYyallHsIM, BHOCHUTh KOPPEKTHUBBI B JCSATCIBLHOCTH, OICHHBAThH
COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIQJICTh HABBIKAMHU TI03HABATEIHLHOW pe(ICKCUU KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHUA W
MBICTUTENILHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAHUI; UCTIOIB30BATh MPUEMBI peIeKCUN
JUTSI OTICHKHU CUTYaIluH, BEIOOpA BEPHOTO PEIICHHUS;

yMETh OIICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX CHUKCHUIO,

MIPUHUMATH MOTHBBI U apTYMEHTHI JIPYTHX MIPH aHAIH3E Pe3yIbTaTOB JACSITCILHOCTH,

3) npunsmue cebs u Opyeux:
MPUHUMATH Ce0sl, MOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;



[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
NpU3HABATh CBOE MTPABO U MPABO APYTUX Ha OMINOKY;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYTOro YeloBeKa.

HNPEAMETHBIE PE3YJIBTATBI HA BA30OBOM YPOBHE

[IpenmetHbie pe3ynbraThl ocBoeHHs mporpammbl COO mo Omomornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A yuyeOHoro npenmera «buonorus» HayuyHble 3HAHHS, YMEHUS U
CTIOCOOBI  JICWCTBUII TIO0 OCBOCHHIO, WHTEPIpPETAlMA W MPeoOpa3OBaHUIO 3HAHWH, BHIBI
JESTeNbHOCTH 0 MOJYYEHHIO HOBOT'O 3HAHMS M NPUMEHEHHIO 3HAHUN B PA3IUYHBIX y4eOHBIX
CUTyalUsiX, a TakXe B peaJbHBbIX >KU3HEHHbIX CUTyallUsX, CBS3aHHbIX ¢ Ouosorueil. B
porpaMMe NpeaMeTHbIE Pe3yIbTaThl NPEACTABICHBI 10 roJjaM 00y4eHUs..

10 kaace

[IpenmeTHbIe pe3yabTaThl OCBOCHHS YU€OHOTO npenMeTa « BHOIOT s TOJKHBI OTPaXkaTh:

1) chopMUPOBaHHOCTH 3HAHMM O MecTe W POJM OWOJIOTMUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OpPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS; O BKJIA/I€ POCCHMCKUX U 3apyOeKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
Oouonoruy; (YyHKIMOHAJIBHONM TI'PAaMOTHOCTH YEJOBEKa JUIs pEIICHUS >KU3HCHHBIX 3aj]ad; &
NO3HAHUU _3AKOHO8 _NpUpoObl U _peuleHuu npoodreM pPayuoHAIbHO20 NPUPOOONONIb308aHUS, O

8KJ1A0€ POCCULICKUX U 3APVOEHCHBIX YUEHBIX 8 pA38Umue OUOI0UU;

2) yMEHHE pacKpbIBaTh COJCpPKAHUE OMOJIOTHYECKHX TEPMHUHOB M TOHSTUMN: JKU3HB, KICTKA,
opram3M; MeTabonmm3Mm (0OMeH BEHIECTB MW IPEBpAIlCHHE JHEPIHH), TI'OMEO0CTas3
(camoperymnsiusi), YpOBHEBas OpPTraHM3AlMs JKUBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIMsi), HACIEACTBEHHOCTh, M3MEHUMBOCTh, POCT M PA3BHUTHUE; 6Id0CHUEC CUCMEMOU
Ouon0cUYeCKUX 3HAHUL, KOMOpas eKuoyaem: Ouonocuyeckue meopuu (kiemoynas meopus T.
Hlsanna, M. Illnetidena, P. Bupxosa. xpomocomuas meopus naciedocmeennocmu 1. Mopeana).
vuenus (H. U. Basunosa — o0 uenmpax MH02000pa3us U HPOUCXONCOCHUS KVIbIMVPHbLIX
pacmenuil); 3aKoHbl (e0uno0dpas3us nOmoMKO8 nepeo20 NoKOACHUA, DACUICHIICHUS, YUCHONbL
camem, Hezasucumo2o Hacredosanus 1. Menoens, comonocudeckux psaoos 6 HACAeOCmBeHHOU
usmenyusocmu H.U. Basunosa): npuryunsl (KOMNIeMeHmaprocmu),

OTIPECIIATH TPAHUIIBI UX PUMEHHUMOCTH K )KHBBIM CUCTEMaM;

3) yMeHHe BIaJIeTh METOJAMH HAay4HOTO TO3HAHWUS B OMOJOrMU: HAOIMIOJCHWE W OIUCAHUE
KHUBBIX CHUCTEM, TIPOIICCCOB U SBJICHUH; OpraHW3alUs H TPOBEACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIJBI)KCHHUE THUIOTE3bI; BBHISBICHHE 3aBUCUMOCTH MEXAY HCCIIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE ITOJNyUYEHHBIX pEe3yJIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX ITOHSITHIA,
TEOPUH U 3aKOHOB;

VMeHUue O0enamsb 6bl800bl HA OCHOBAHUU NOJVYCHHbIX De3VIbmamos; 61d0eHUe OCHOBHbIMU
Memooamu HAVYHO20 NO3HAHUS, UCHOAL3YEeMbIX 6 OUOIO2UYECKUX UCCNeO08AHUIX _HCUBBIX
00bexmos (onucarnue, usmeperue, HabarodeHue, IKCHepUMenn),

4) yMeHHEe BBIIEISTH CYIIECTBEHHBbIC MPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT U IYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB; OCOOECHHOCTH IMPOIIECCOB: OOMEHA BEIECTB H
MPEeBpAIICHHs] YHEPTUM B KIIETKE, (POTOCHHTE3a, TIACTHYECKOTO M IHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MUTO3a, Mel03a, OIJIOJOTBOPCHHS, Pa3MHOXKEHHUS, WHIAHBHIYAIHHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3); asmompoduo2o u cemepompodHno2o munos numanus, omocunmesd,
camemoeenesa, dMopuocene3a, NnocmiIMOPUOHAIbHO20 PA3BUMUS, 83AUMOOEUCMBUs] 2eHO8,
2emepo3uca; UCKVCCMEEHH020 omobopa,

5) ymenue ycmawaenusamvb 83aUMOCEA3U _MeHCOV OPSAHOUOAMU KACMKU U UX QVHKYUAMU,
CmpoeHueM KIemoK PA3HblX MKAHel U uxX QYHKUUAMU, MeHCOY OP2AHAMU U CUCIEMAMU OP2AHO8
V_pacmenul, HCUBOMHbIX U _4elN08eKd U UX_(DYHKUUAMU, MeHCOV CUCeMaMU _OpPeaHO8 U _UX
dyurkyuamu, medxcoy amanamu 0bMeHa eeuiecms; dmanamuKienmoyHo20 UUKIA U HCUSHEHHbLX
UUKTI08 OP2AHUBMOE, IMANAMU IMODUOHANILHO20 PA3GUMUSL, 2eHOMUNOM U (DEeHOMUNOM,




genomunom u hakmopamu cpedvl 0oumanus;

0) YMeHue GblAsIsAmMb OMIUYUmenbible NPUSHAKU JHCUBLIX CUCHEM, 8 MOM_YUCIe DACHeHUl,
HCUBOMHBIX U YETI0BEKA,

7) YMeHue UCnoib3068ams _CcOOmMEEmMcmaeyuUe apeymMennbl, OU0I02UYECKYI0 MEePMUHOI02UIO
U CUMBONUKY O/18 00KA3AMENbCMBd POOCMBA OP2AHUBMOB PA3HLIX CUCEMAMUYECKUX SDYIN;

8)yMeHHE TPUMEHSATH TMOJIyYeHHBIC 3HAHUS JUISI OOBSCHCHHS OHMOJIOTHMYECKHUX IPOIECCOB U
SIBIIGHUH, 17151 IPUHSATHUS IPAKTHUECKUX PEUICHUH B OBCETHEBHON KU3HU C IIENIbI0 00ecTIeueHHs
0€30MMacCHOCTH CBOETO 3JI0POBBS W 37I0POBBS OKPYKAMOIIUX JIFOJIEH, COOJIFOJCHUS HOPM
IrPaMOTHOTO TOBEACHHUS B OKpY)KalIIed MPUPOAHON cpele; MOHMMaHHWE HEOoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTHIKCHHI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJOTHH IS PalliOHAIBLHOTO
MPUPOIOTIOTB30BAHUS;

9) yMeHHE pemaTh >3JEMEHTApHBICE TEHETHYCCKUE 3aJadyd Ha MOHO- W JUTHOPHIHOE
CKpeIllMBaHue, CICTNIEHHOE HACJIeI0BaHUE; COCTABIISTh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHHUS
JUTA TIpE/ICKa3aHusl HacjaeIOBaHUs MPU3HAKOB Y OPraHU3MOB, VMEHUEe peuianb OUQi02U4ecKue
3a0a4u; BblABNIAMb NPUYUHHO-CIEOCHBEHHbIE C8A3U MeNCOV UCCIeOVeMbIMU OUON0UYEeCKUMU
npoueccamu__u__GNeHUuUIMU, _0elamb _8bl800bl U _NPOSHO3bl _HA _OCHOBAHUU _NOJVYEHHbIX
De3VIbIMAmos;

10) ymMeHHE BBINOJIHATH JA0OpPATOPHBIE M MPAKTHYECKHE pabOThI, COONIOAATh MpaBWiIA MPH
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYAOBAaHHEM;

11) yMmMeHHE KPUTHYECKH OIICHWBATh M HHTEPIPETUPOBATh HMHGOPMAIHIO OHOJIOTHYECKOTO
COJIEpKaHMsI, BKITIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHWS W3 PANMMYHBIX uUcToYHHKOB (CMU,
Hay4YHO- TIOMYJISIPHBIC MaTepHajbl); STUYCCKHUE aCIeKThl COBPEMEHHBIX HCCIEIOBaHUN B
OMOJIOTUH, MEIUIIMHE, OHOTEXHOJIOTHH; VMeHUe 6bl08UaAmb _2UNOmesbl, Nposepsimb _Ux
OKCNEPUMEHMANbHBIMU __CPeOCmE8amu,  hOpMYIupys __ ueib  Uccied08anus, aHAIU3UPOBANb
NOJIY4eHHble Pe3Vibmambl U 0eldanb 8bl80ObL;

12) yMeHume co3gaBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mmas
OMOJIOTHUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJIBKHX HMCTOYHHUKOB, TPAMOTHO WCIIOIH30BATh
MMOHSATUHHBIN anmapat OUOJIOTHH.

13) ymenue yuacmeosamuv 6 y4eOHO-UCCIe008AMENbCKOU _pabome Nno _Ouoio2uu, 3K0102uu
U _MeduyuHne, NPOBOOUMON HA OA3e WKONbHbIX HAVYHbIX 00Wecms, U nyOIuyHO npeocmasisimy
NOIVYEHHbLE Pe3VIbMANbl HA VY4eHUYECKUX KOHDepeHYUUsIX,

14) ymenue oyenHusamvb _smuyeckue _dcneKmvl__COBPEMEHHbIX UCCIed08aHull 8 _obaacmu
buonocuu U _Meduyunvl (KIOHUPOBAHUE, UCKVCCMBEHHOE ONN000MEOPEHUe. HANPABIEHHOE
U3MeHeHue 2eHOMA U CO30aHUe MPAHCEHHbIX OP2AHUBMOB);

15) ymenue ocyvwecmenims __0CO3HAHMbIL __8bIOOP  OVOVWeld  npogeccuonanvbhol
desmenbHocmu 6 001acmu_ouono2uu, MeOUyUuHbl, OUOMEXHON02UU, BeMEPUHAPUL, CElbCKO20
XO034UCmed, __NULesol _ NPOMbIULIEHHOCMU, __ Veayonamb NO3HABANENbHBLU unmepec,
HANPAeIeHHbll _HA OCO3HAHHLLU 6blOOp coomeemcmeayioujell  npogeccuu 1 npoooadiceHue
OUoN02UYECK020  00pPA306AHUSL 8 VYPEHCOCHUIX CPeOHe20 NpodheccuoHaIbHo20 U B8blCULE20

0bpazosanus.

11 kJaacc

[IpeameTHBIC pe3yabTaThl OCBOEHUS YUeOHOTO MpeaMeTa « BHooTHs» JTOKHBI OTpakaTh:

1) chopmupoBaHHOCTH 3HAHMKW O MECTE W POJM OWOJIOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOM E€CTECTBEHHO-HAYyYHOH KApTUHBI MHpa H
HAYYHOTO MHPOBO33PEHHUS; O BKIIA/IE POCCUHCKUX W 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosornu; GyHKIIMOHAITBHOW IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

2) yMeHHe pacKpbIBaTh COJECpKaHWE OMOJIIOTUYECKUX TEPMUHOB M TIOHSTHMA: BHJ, TMOITYJISALUS,
TreHO(OHI, PBOFOIHUS, ABHUKYIIHUE CHIIBI ((DaKTOPBI) IBOIOIMHN, IPUCIIOCOOJICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, IKOJIOTUIECKUE (DaKTOPHI, IKOCHCTEMA, IPOAYIIEHTHI, KOHCYMEHTHI, PEYIICHTHI,
ey MTUTaHUs, YKOJOTHYEeCKas MUpaMuia, OMoreorieHo3, onocdepa;

3) BHIajgeHWE CHUCTEMOW OHMOJIOTUYECKHMX 3HAHWN, KOTOpas BKJIIOYAET: OCHOBOIOJATAIIINe
OMOJOTHYECKUE TEPMHUHBI W MOHATHS (KHW3Hb, KJIETKA, OPraHW3M, MeTaboJu3M, TOMEOCTas,

CAMODPETryJAINHNg, CAMOBOCITPOU3BEACHHUE, HACIECICTBEHHOCTH, UISMCHUYNBOCTL, POCT W _PA3BUTHC ).



omomornueckre teopur (kunerouHas teopus 1. Illsamma, M. Illnetinena, P. Bwupxosa;

XpPOMOCOMHAs Teopus HacaencTBeHHOocTH T. Moprana); yuenus (H. M. BaBunoBa — o nieHrpax

MHOT000pa3us W MPOUCXOKICHNUS KYJIbTYPHBIX PACTEHUWI); 3aKOHBI (€IMHO00pa3ns MOTOMKOB
IIEPBOTO MOKOJEHHUs, PACHICIIICHUS, YACTOThI TaMET, HE3aBUCUMOTr0 HacjenoBanus ['. Mennens;
COMOJIOTUYECKUX _PAJOB B HACAEACTBEHHOW m3MeHunBocTy H.M. BaBuiioBa); NpWHIKMIOEL
(KOMILIEMEHTAPHOCTH);

4) ymeHue wuznaratb Ouosiornyeckue Teopuu (dBosonMOHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs BOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiimieBoro cxoactsa K. M.
bapa, uepenoBanus TnaBHBIX HampaBieHuid u myteidl sBomonuu A. H. CeBeproBa, yueHus o
ouocdepe B. U. BepHaackoro), onpenensTh TpaHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

5) yMeHue BIaJeTh METOJaMH HAyYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHUE M OTMMCAHUE YKUBBIX
CHUCTEM, MpOIECCOB U SIBJICHUMN; OpraHM3allusi W MPOBEACHHUE OMOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBIDKCHUE THUTIOTE3bI; BHISBICHUE 3aBUCUMOCTH MEXKTY MCCIICTyeMbIMU BETMYMHAMHU, OOBSICHEHUE
MOJIyYE€HHBIX PE3yJbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHI, TEOPUIl U 3aKOHOB; YMEHHE J€aTh
BBIBOJIBI HA OCHOBAHUH TTOJTyYE€HHBIX PE3YyJIbTaTOB;

6) yMeHHuE BBIJICNSTHh CYIIECTBEHHBbIC MPHU3HAKU CTPOCHHUS OHOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISLUAN, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOT€OIIEHO30B M AKOCUCTEM; OCOOEHHOCTH
MPOIIECCOB:  HACJEICTBEHHOM W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHJI000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEUCTBHUS SKOJOTHUYECKHX (DaKTOPOB Ha OPraHU3MBI, MIEpeHOCca
BEILECTB U MOTOKAa SHEPIMH B SKOCHUCTEMAaX, aHTPOIOI€HHBIX M3MEHEHUH B 3KOCHCTEMAaX CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTEOXMMHYECKUX ITUKIOB B Onocdepe; yMeHUE BBIICIATh
CYIIECTBEHHbIC  MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHOT W AYKAPHOT;  OJHOKIETOYHbBIX

U _MHOT'OKJICTOYHBIX OPraHr3MOB, B TOM YHCJIC 63KT€[2HI7[, 1"[ZI/I6OB= [zaCTCHHﬁ, KHUBOTHBIX

U YCJIOBCKA; CTPOCHUA OPraHOB U CUCTCM OPraHOB [ZaCTeHHﬁ, JKMBOTHBIX, YCJIOBCKA, IMPOLECCOB
KHU3HEACATCIIbHOCTH, IIPOTEKAIOITINX B OpraHmM3mMax pacTeHUN KHUBOTHBIX 1 4EJIOBEKA,

OMOJIOTUYECKUX MPOLIECCOB: 00MEHA BelecTB (METAa0O0JIKM3M), MPEBPAIICHHS YHEPIUU, OPOXKCHUS,
aBTOTPO(MHOr0 U reTepoTpodHOro TUIIOB NUTAHU, POTOCUHTE3a U XEMOCUHTE3a, MUTO34, Melo3a
raMeroreHesa, SMOpHOreHes3a, MOCTIMOPUOHAIIBPHOIO PA3BUTHUSA, PA3MHOKEHWS, WHANBHAIYAIHLHOIO
pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHSI TCHOB, TETEPO3KCA; HCKYCCTBEHHOTO 0TOODA;

7) yMeHHE NPUMEHSATh MOJYYCHHBbIC 3HAHUS JJISI OOBSICHEHHs OWOJOTHMUECKUX IPOIECCOB U
ﬂBHeHHﬁ, JJIS HpI/IHflTI/ISI HpaKTI/I‘-ICCKI/IX pemeHHﬁ B HOBCGI[HGBHOﬁ KHN3HU C LICJIBIO O6CCH6LICHI/I$I
0€30MaCHOCTH CBOETO 37I0POBbS U 3JI0POBbS OKPYIKAIOIINX JIFOJICH, COOIIOCHUSI HOPM TPAMOTHOT'O
MOBEJICHUSI B OKPYXKAIOIIEH MPUPOTHON Ccpese; MOHUMAaHHE HEOOXOIUMOCTH HCIOIb30BAHMS
JOCTIDKEHUIH COBPEMEHHOM OMOJIOTHHU ISl PAIlHOHAILHOTO MTPUPOIOIOIb30BAHHUS;

8 MCHUC CTAHABJINBATHL B3aHMMOCBIA3U MCK OprasonaiaMu KJCTKHU W UX HKITUAMHA
CTPOEHUEM KIIETOK DPA3HBIX TKAHEH M X (DYHKIMAMHU. MEKIY OPraHaMu W CHCTEMaMH OPraHoOB

aCTeHHfI JKHNBOTHBLIX ¢ YCJIOBCKA W HUX HKIIUSIMHU, MECK, CHUCTEMAMHU OpPIraHoB W HUX

QIQYHKQI/IHMI/I, MCIKAY STallaMu oOmeHa BCHICCTB,; dTAllaMW KJICTOYHOI'O IMHMKJId WU KU3HCHHBIX ITHKJIOB

OPraHW3MOB; DJTallaMy 3MOPHUOHAILHOIO A3BUTHUA, TEHOTHUIIOM M (DEHOTUIIOM CHOTHUIIOM
u !haI(TO[ZaMI/I CpCabl O6I/ITaHI/IH;

9 MCHHE BBISIBIATh OTIWYWTCIbHBIC IPW3HAKKH JKWBBIX CHCTEM, B TOM YHCJIC PACTCHUM
ZKHWBOTHBIX U YCJIOBCKA,

10 MEHHE VCIHOJIb30BATh COOTBETCTBYIONINEG APTYMEHTHI, OHOJOTMYECKYIO TESPMHHOJOTHIO
U _CUMBOJIMKY JUUIA JOKA3ATCIbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTCMATHYCCKUX T'PYIIII,

11 MEHHE PENIaTh OMOIOTMYCCKUE 3aJIaYM; BBLIABJIATH OIPUYNHHO-CICICTBCHHBIE CBA3U MEX
HCCJICAYCMbIMU OHOJIOTUYCCKUMU nponcccamMuu Y ABJICHUAMMU, JACJIdATb BBIBOJABI W IMPOTHO3bI

Ha OCHOBAHWH NOJYYCHHBIX PE3YJILTATOB,
12) YMCHHUEC pCeIIaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ala4yu, COCTABJIATb CXCMblI IICPCHOCA

BELIECTB U SHEPTUH B 3KOcHUCTeMaX (LENH MUTaHUs);

13) ymeHME BBINOJNHATH J1a0OpaTOpHBIE U MpPAaKTUYECKHE paldoThl, cOOIOAATH MpaBHia IpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYAOBAHHUEM;

14) ymeHue KpUTHYECKH OIICHMBAaTh WU HMHTEPIPETUPOBATH HH(POPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3WYHbIX UcTOUHHMKOB (CMU, HaydHO-
HOMYJISIPHBIE ~ MaTepHuajbl);  pacCMaTpuBaTh  IJIOOAJbHbIE  HKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

15) ymeHue co3gaBaTh COOCTBEHHBbIE IHCBMEHHbIE W YCTHbIE COOOLIEHHs, 0000Ias




OMOJIOTUYECKYI0 HH(DOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHSATUHHBII
anmapat OHOJIOTHH;

16 MEHHWE BBIIBUIaTh TMIOOTE3bl, POBEPATL HMX JKCIEPUMEHTAIbHBIMU CPEACTBAMU
dbopMynupys 11enb UCCACIOBAHUS, AHATTU3UPOBATD MOJIYYCHHBIC PE3YJIbTATHI U JIENATh BBIBOJIBI;

17) yMeHMEe ydYacTBOBAaThb B VUCOHO-HCCICIOBATEILCKON paboTe 10 OWOJIOTHH, 3KOJOTUN
U MEIMIIMHE, TPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, W MyOIMYHO NPEACTABIATH
[OJIYICHHBIC PE3YIbTAThl HA YICHHUYECKUX KOH(PEPECHIINIX;

18) yMeHHe OIIEHMBATH DTHUYECKHE ACIEKTHI COBPEMEHHBIX MCCIIEIOBAHUN B 00JaCTH OHMOJOrUU
U _MEJUIMHBI (KIOHUPOBAHNE, NCKYCCTBEHHOE OIJIOJIOTBOPECHHE, HAMPABICHHOE N3MEHEHUE TEHOMA
U _CO3JaHUE TPAHCTEHHBIX OPraHNU3MOB):;

19) yMeHHe OCYIIECTBIATEL OCO3HAHHBINA BLIOOD O el mpodeccnoHaTbHON NeATSIIbHOCTH
B 001acT OWOJIOTUU, MEAWIIMHBI, OMOTEXHOJOTHUH, BETEPUHAPUHU, CEIbCKOr0 XO3SUCTBA,
IOUIICBON MPOMBINIICHHOCTH, YIIYOJIATh IO3HABATEIbHBIN HWHTEPEC, HANPABICHHBIA _Ha
OCO3HAHHBIA _ BBIOO COOTBETCTBYIOIIEN mpodeccuy ¢ ONPOAOIKEHHE  OHOIOTMYECKOr0

06[2330B3HI/I${ B YUPCIKIACHUAX CPCAHETO H|20§12€CCI/IOH3HLHOFO U _BBICIIETO 06[2330B3HI/15[.




3. TEMATHYECKOE IIJTAHUPOBAHUE C YKASAHHEM KOJIMYECTBA AKAAJEMHUYECKHUX YACOB, OTBOJUMBIX HA
OCBOEHHME KAXK/OHU TEMBbI, U BO3MOKHOCTb UCITIOJIb3OBAHUA 110 9TOU TEME 30P U 1OP, KOTOPBIE
ABJAIOTCA YYEBHO-METOJANYECKUMHU MATEPUAJTAMHA

10 kadacc

No HaumenoBanue KonunuecTBo yacoB DJIEKTPOHHBIC CIIMCOK MTOTOBBIX TIAHUPYEMBIX | CIIOCOO OLEHKH
/1 pa3enoB, TeM Bcero | Konrpo | IIpaktu () poBEIE) PE3YTILTATOB € YKA3ARHMCM UTOTOBBIX
3TarnoB uX HOpMUPOBAHUS TLIAHAPYEMBIX
JbHBIE | YEecKHue oOpa3zoBaTeIbHbIE
pe3yIbTaToB
paboThl | pabOTHI pecypchl
1. | Temal- 3
2.bHoJIOrHsIKaKHAYKA. (94)
7KuBblecucreMsl
12.| buonorust kak  Hayka 1 bubnunoreka HOK | ChopMupoBaHHOCTh 3HAHUU YcrHblii onpoc,
dynoamenmanvHule, (3) https://m.edsoo.ru/7f413b38 0 MECTE M POJIM OWOJIOTHH B | CAaMOCTOSTEIbHAS
NPUKIAOHbBIE U NOUCKOBbLE CUCTEME HAyYHOTO 3HAHUSA pabota
HA)4HblE uccre0osanust 6 Poccuiickas 3JIEKTpOHHAas | CCTCCTBCHHBIX HayK, B
buonozuu IKOJIa (dbopmupoBaHuu
3. https://resh.edu.ru/subject/5/10/ | COBPEMEHHON €CTECTBEHHO-
4. | Ilpogheccuu,  ceazannvle HAYyYHOW KApTUHBI MHpa U
¢ buonoeueu.  3HaueHue HAYYHOTO MUPOBO33PEHUS; O
buonocuu 8 BKJIAJIE  POCCHUCKHX U
NPAKmMu4ecKkoul 3apyOeIKHBIX yUEHBIX-
0esAmenbHOCMU 4eN06eKA.: OMONIOTOB B pasBUTHE
MeouyuHe, CenbCKOM OuoJoruu;
xozsaucmee, (byHKIMOHATBLHON

NPOMBILUIEHHOCTU,
oxpane npupoobi.

I'PaMOTHOCTH YeJIOBEKa JIJIst
pellieHHs )KU3HEHHBIX 3a/1a4;
8 NO3HAHUU 30KOHO8
npupoobl u peutenuu
npobnem DAUUOHATILHO20
NPUPOOONONL30BAHUI; 0
6KIA0e  POCCULICKUX u
3apyOediCHbIX  YUEHbIX 8
paszsumue 6uoro2uu;



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

yMeHue ocyuecmenamo
OCO3HAHHDIU 66100p
oyoyweti
npogeccuonanvbHol
OdesimenvHocmu 6 obnacmu
ouonozuu, MeOuyuHbl,
buomexuono2uu,
semepuHapu, CeNbCKO20
Xossiicmaa, nuwesoti
NPOMBIUUIEHHOCU,
Venyonsamo
NO3HABAMENbHYIL  UHMeEpEC,
HanpaeieHHblll Ha
OCO3HAHHDIU 66100p
coomeemcmayouell
npogheccuu u npoooaHCeHUe
buonocu1ecKo2o
0bpazosanus 8
VupescoeHusx cpeoHe2o
npogeccuoHanbHO20 u

6blclULeco o6pa306anz.

25.

Metonasl O3HAHUA
KUBOU IIPUPOABI

Memo0dwl monexynspHou u
buonocuueckou HayKu.

Ilonamue o 3asucumoti u
He3a8UCUMOUL
nepemeHHouU.
Ilnanuposanue
9KCHepuMeHma.
Ilocmanoska u nposepka
eunomes. Hynesas
eunomesa. [lonssmue
8b100pKU U €€
00CMOBEePHOCHIb.
Pa3zbpoc 6 buonocuueckux

(3)

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

HOK

VYMeHue BlaneTb METONAMH
HAY4YHOTO ITO3HAHMS B
ouosioruy: HaOIIOIEHUE U
ONHCAHUE JKUBBIX CHCTEM,
MpOLECCOB U SBJICHUM;
OpraHm3ainvsi ¥ MPOBEACHHE
OMOJI0rMYECKOTO

IKCIIEPUMEHTA,

BBIIBIDKEHHE THUIOTE3HI;
BBISIBJICHUE 3aBHCUMOCTHU
MEXITY HCCIIE Yy EeMbIMU
BEIIMUMHAMHU,  OOBSCHEHUE
MOJIYYCHHBIX  PE3yJIbTATOB,
UCTIOJB30BAaHHBIX ~ HAYYHBIX
MOHATUI, TEOPUH U 3aKOHOB;
VMeHue Oenamsb 6bl800bl HA
OCHOBAHUU NOJIYYEHHBIX

YcrHblii onpoc,
CaMOCTOATCIIbHAsA
pabora



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

oannvix. Oyenka pe3yIbmamos; enaoenue
0ocmogepHocmu OCHOBHBIMU Memoodamu
NOJYYEeHHbIX HAY4YHO20 NO3HAHUA,
pesyrvmamos. Ipuuunul UCNONIb3YeMbIX 8
UCKAdICEHUsL pe3YIbmamos buonocuecKux
akcnepumenma. [lonsmue UCCNe008aHUAX JHCUBBIX
CMAamucmuyecKo2o 00bekmos (onucanue,
mecma. usmepenue, HabnooeHue,
7. 9KCNepumMenm);
38.| XKuBble cucteMbl U UX 1 bubnmnoreka HOK | ymenue BbLABIAMb YcrHblii onpoc
OpTaHu3aIHsI 3) https://m.edsoo.ru/7f413b38 omauyumenvHvle NPUHAKU
Ceoticmea HCUBBIX HCUBLIX — CUCNEM, 8 MOM
cucmem: eo0UuHCmeo uucne pacmenu,
Xumuyeckozo  cocmasad, HCUBOMHBIX U YETI0BEKA,;
OUCKPEemHOCMb u
YenoCmHOCMb,
CILOJCHOCMb u
VHOPAOOUEHHOCTb
CmMpyKmypeol,
OMKPBIMOCMY,
camoopeanuzayus,
camosocnpousseoenue,
pazoparcumocmo,
UBMEHYUBOCMb, pocm U
passumue.
Hayxu, usyuarowue
JHCUBLECUCTNEMDL Ha
PAa3HbIX VPOBHAX
op2aHu3ayu.
9.
Tema 3. Xumnueckuii 8
COCTAB M CTPOEHHE (24)
KJIETKH
4 | XuUMHUYECKUHA COCTaB 1 (2) bubnuoreka HOK | ymenue BbIABIISAMb YcTHBIM onpoc

KieTkd. Boga n

(3)

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

onmlu4umellbHble  NPu3HAKu
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MHUHCPAJIBHBIC COJIN

Munepanvnvie ewyecmesa
KIemKU, ux
buonocuueckas poiuv.

Ponv kamuonos u
AHUOHO8 6 KIlemKe.

JICUBLIX — cUcmeM, 6 MMOM
yucie pacmenul,
IHCUBOMHBIX U YEN08€EKA,

benku. CocraB u 1 bubnuoTeka HOK | ymenue BBITIOJTHSATD YcrHbIii onpoc;
CTpOEHHE OEIKOB (3) https://m.edsoo.ru/7f413b38 71abopaTopHbIe u JaboparopHas
MIPaKTHYECKHE paboThl, pabota
Knaccudmxauu}z benxos. Poccuiickas QJICKTPOHHAA CO6JIIOI[aTL ImpaBuia IIpH
IIpuonur. IIKOJTa pabote c y4yeOHBIM U
https://resh.edu.ru/subject/5/10/ | naGopaTopHbIM
Jlabopamopnas paboma 060y I0BAHHEM;
«Obnapysicenue 6enxos ¢
NOMOWbIO KA4eCMEEeHHbIX
peaxkyuiiy.
depMeHTBl — 1 bubnuoreka HOK | ymenue yCTaHaBJIMBAThH YcTHBIN ompoc,
OuosIorn4ecKue (3) https://m.edsoo.ru/7f413b38 B3aUMOCBSI3U MEXIY | caMOCTOSATENbHas
KaTaJIu3aTopBhl. OpPraHOMJAMH KJIETKH U HUX pabota
Poccuiickas DIEKTPOHHAS | (HYHKIUAMH, CTPOEHUEM
benxu-axmusamopui u LIKOJIA KJIETOK Pa3HbIX TKaHEH U UX
OenKu-uHauOUmMopeol. https://resh.edu.ru/subject/5/10/ | pynxmmsamu; MEXKITY
OpraHaMH M  CUCTEMAMH
3asucumocms ckopocmu OpraHOB y pacTeHui,
(epmenmamusHbix JKUBOTHBIX M YEJIOBEKA U UX
peaxkyuii om pa3iudHbIX byHKIHSIMY; MEXTY
gaxmopos CUCTEMAaMU OpPraHoB U HX
GyHKIHSIMH, MEXIY
JTarnaMy OOMEHa BEIIECTB;
dTalaMM KJIETOYHOTO IMKJIa
U OKU3HEHHBIX  IMKJIOB
OpPraHHU3MOB; ATarnamu
SMOPHOHAILHOTO Pa3BUTHS;
Yraesoapl. JInnuasl 1 bubnmnoreka HOK | ymenue YCTaHaBJIMBATH | CaMOCTOSITEJIbHAS
(3) https://m.edsoo.ru/7f413b38 B3aNMOCBSI3U MEXIY pabora



https://m.edsoo.ru/7f413b38
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Obwuii nan  cmpoenust
u  Qusuko-xumuueckue
ceolicmea y2neso0os.

buonocuueckue @ynxkyuu
JUNUOOS. Oobuwue
ceoticmea OUON02UYECKUX

MemMOpan — meKyyecmo,
cnocobHocms K
CAMO3AMBIKAHUIO,
NOLYNPOHUYAEMOCTb.

Poccuiickas
IIKOJIa

AIIEKTPOHHAS

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

OpPraHOMJAAMH KJIETKH U HUX
byHKIUAMY, CTPOECHHEM
KJIETOK pa3HbIX TKAHEH W HUX
GyHKIHASIMU; MEXIY
OpraHaMH M  CUCTEMAMH
OpTaHOB y pacTeHui,
JKUBOTHBIX M YEJIOBEKA U HUX

GyHKIHSIMUY; MEXIY
CUCTEMaMHM OpraHoB U HX
GyHKIHSIMH, MEXIY

JTarlaMu  0OMEeHa BCIICCTB,
9TallaMH KJIICTOYHOI'O ITHKJIa
n KHU3HCHHBIX OUKIOB
OpraHnu3MoOB; STallaMHu
3M6pI/IOHaJ'IBHOTO Pa3BUTHA;

HyxiienHOBBIE  KUCIIOTHI. 1 bubnuoreka HOK | Ymenue BBIIIOJIHATH YeTHBIN 0o1poc;

ATO (3) https://m.edsoo.ru/7f413b38 nabopaTtopHbIe u naboparopHas
MPaKTUIECKHE paboTHI, pabota

lpyeue coOMoaTh TpaBWiIa TpU

HYKe0o3uompugocgpamol pabore ¢ y4eOHBIM |

(HT®). Cexsenuposanue 1abopaToOpHBIM

JIHK.Memoovl cenomuxu, o0opyI0BaHUEM;

MPAHCKPUNIMOMUKU,

npOMeoMUKHU.

Jlabopamopnas paboma

«Hccnedosanue

HVKIeUHOBbIX KUCTION,

8bLOEICHHBIX U3 KINeMOK

DA3IUYHbIX OP2AHUSMOEN.

HUcropuss u  meTombl 1 (1) bubnuoTeka HOK | Ymenue BBITIOJTHATH YcTHBI onpoc;

U3yYeHUs KIICTKH. (3) https://m.edsoo.ru/7f413b38 nabopaTopHbIe u NpaKTUYecKast

Knerounas Teopus MPaKTUYECKHE paboTHI, pabora

Hcmopus
KJeMmKU.

OMKPbIMUSL
Pabomwr  P.

coOmogaTh TpaBwiIa IpU
pabore Cc y4eOHBIM W
1a00pPaTOPHBIM



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

Iyka, A. Jlesencyka.
Knemounas meopus (T.
Llsann, M. [lneiioen, P.
Bupxos). Memoowi
MOJEKYNAPHOTU u
KIemouHot  6uonocuu:
MUKPOCKONU,
Xpomamoepagusi,
anekmpoghopes,  Memoo
MeYeHbIX amomos,
oughghepenyuanvroe
yenmpudghyeuposanue,
KYIbMUBUpPOSanue
KJIemoK. H3yuenue
QuKrcuposanHvix
KAemoK. DneKmpoHHas
MUKPOCKONUSL.
Kongokanvnas
MUKPOCKONUSL.
Bumanwvnoe
(npudicusHenHoe)
uzyuenue Kiemox.

Ilpakmuueckas  paboma
«HM3yuenue  memooos
KAeMmOo4HO ouonocuu
(xpomamoepaghus,
anekmpoghopes,
oughghepenyuanvroe
yenmpudghyeuposanue,
1I1[P)».

00opyI0BaHUEM;

10

Knerka xkak 1eimoctHas
’KHBAasi CUCTEMA

Knemounas cmeHKa
bakmeputi  u  apxell.
Ocobennocmu  cmpoeHus
2emepompo@Holl u

(4)

(1)

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

HOK

YMEHHUE pacKpbIBaTh
coJiep>KaHue OHMOJIOTHYECKUX
TEPMUHOB U TOHSTUH: KU3HB,
KIIETKa, OpTaHH3M;
MeTabonr3M (0OMEH BEIeCTB
U TIpeBpalleHHe HHEPIun),
roMeocTas (CaMOperyJIsIusl),

TectupoBanue,

YCTHBIN OIIPOC

[IpakTnueckas
pabota



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

asmompoghrot

NPOKAPUOMUYECKUX
Kk1emok. Mecmo u ponv
npoxapuom 8
ouoyenosax.

Tpancnopm geujecms
yepez  NAAZMAMUYECKVIO
MeMOpany:  naccusHulii
(Ouppysus, obrecuénnas
oughghysus, ocmoc),
aKmueHvlli  (nepeuyHbIll

U 8MOPUYHBIU AKMUBHBIL
mpauncnopm,).

THonynponuyae  mocme
MeMOpanbi. Paboma
HaAMpPUi-Kaaue8020o

Hacoca. OHooyumos:
nUHOYUMO3, ¢hacoyumos.
Oxzoyumos. Knemounas
cmenka. Ilpakxmuueckas

ypOBHEBas OpraHu3aIus
YKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE
(pempoxyKits),
HACJICJICTBEHHOCTb,
W3MEHYNUBOCTD, poct u
pa3BUTHE; enaoenue
cucmemotl buonouyeckux
3HAHULL, KOMOpas 6KIUYAen:
buonocuyeckue meopuu
(k1emounas  meopus T.
Illseanna, M. Illnetioena, P.
Bupxosa; XPOMOCOMHAs
meopusi  HAC1eOCMBEeHHOCU
T. Mopeana);

paboma «H3yuenue
ceolicme K1emo4YHOou
MeMOpanbLy.
11 | Crpoenue 1 (1) bubnuoreka HOK | Ymenue BBIJIEJISATH | Y CTHBINA OIIPOC,
9YKapHUOTHUECKOM KIICTKH (3) https://m.edsoo.ru/7f413b38 CYIIECTBEHHbBIE NpU3HAKK | J1abopaTopHas
BHUPYCOB, KJIETOK IPOKapUOT pabota

LHumo3zonw. [Jumockenem.
Jlsusicenue yumonaazmoi.

Bzaumocsnze
00HOMEMOPAHHBIX
op2anou0os KJemKU.

Cmpoenue epanynsapHoco
pemuxynyma. Mexanusm
Hanpaenenusi 0enKos 8
SIIC. Cunmes

U 3YKAapHuOT; OJHOKJICTOYHBIX
n MHOTOKJICTOYHBIX
OpraHu3MoOB;



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

Pacmeopumuvix  OeIKos.

Cunmes KAeMOYHbIX
MeMOpan. I naokuu
(acpanynapmwiii)

IHOONAZMAMUYECKUT
PEMUKYIYM.
Cexpemopnas  ¢hynxyus
annapama Tonvoorcu.
Knemounwiii cox. Typeop.
Jlabopamopunasa paboma

«Hccnedosanue
nAA3MONU3A u
0eniazmonu3a 8
pacmumenbHuIx
KAeMKax».

IIpoucxoocoenue
MUMOXOHOPULL u
nracmuo. Cumbuozenes
(K. C. Mepeackoeckuil,
JL Mapeynuc).
Ilepsuunvie,
B8MOPUYHbBIE U CLONCHBIE
naacmuobl

domocunmesupyrowux
9VYKApUom.
Muxpoghunamenmur.
Axmunosvie
MUKpoguiamenmel.
Mbviweunvie  kremxu.
Axmunoswvie
KOMHNOHEHMbl
HeMbIUEYHbIX — KIeMmOK.
Muxpompybouxu.
Knemounwii yenmp.

Cmpoenue u osudicenue
HCZYMUKOB u




PECHUUEK.

Muxpompybouku
YUMonaasmoi.

L[lenmpuony. Benxu,

accoyuuposantule c

MUKpogpuramenmamu  u

MUKPOMPYOOUKaMU.

Momopmnvie benku

Tema 4. 6

KuzHeneaTeJbHOCTH (18)

KJIETKH

12 | O6meH BEIIECTB. 1 (1) bubnuoTeka HOK | YMmenue BoIICTIATH YcTHBI# ompoc,

[Tnactuueckuit oOMeH. (3) https://m.edsoo.ru/7f413b38 0COOEHHOCTH nporeccoB: | JgabopaTopHas
oOmeHa BEIECTB u pabora

Jlabopamopuasa p MpEeBpalICHUs]  JHEPTHH B

a 6 o m a «M3yuenue KJICTKE, dboTocuHTE3A,

Kamanumuyeckoul TUTACTHYECKOTO u

akmueHocmu epmeHmos HHEPreTHYECKOTO oOMeHa,

(ha npumepe amunazvl XEMOCHHTE3a, MUTO32,

WU KAmanasvl)». Meiio3a, OILIOIOTBOPEHMS,
Pa3MHOXKEHUS,

Jlabopamoprnasap WHAUBUIYAIILHOTO  Pa3BUTHS

a 6 o m a «HM3yuenue opranusma (OHTOT'€HE3);

GepmenmamugHozo

pacwennienus

nepokcuoa 6000p00a

6  pacmumenvHblXx U

HCUBOMHDBIX KIIEKAX )

13 | ®oTocunres. 1 bubnmnoreka HOK | YMmenue BoIIETATH YerHbIit onpoc,

XeMOCHHTE3 (3) https://m.edsoo.ru/7f413b38 0COOEHHOCTH MpoleccoB: | JabopaTropHas
oOMeHa BEIIIECTB u pabota

AHoxcueennwbiu u MPEBpPAIICHUSI  DHEPIUU B

OKCU2EHHDIL KJIeTKe, (DOTOCHHTE3A,;

gomocunmes y agmompoghHo2o u

baxkmepuil. eemepompognozo  munos

Csemocobuparowue numawnus, — gomocunmesa,

nuemeHmysl U NnucMeHnlbl

camemaoceHesa,



https://m.edsoo.ru/7f413b38
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PEAKYUOHRHO2C0 YeHmpa.

Ponp xsmmoporiactoB B
npouecce (HOTOCHUHTE3A.
CseroBas u TEMHOBas
bazpl. Domoovixarnue,
Cs., Cs. u CAM-munwi
gomocunmesa. Jl a 6 o p
amopHas paboma
«Cpasnenue  npoyeccog
gomocunmesa u
XeMocunmesay.

ambpuozenesa,
nOCMAIMOPUOHATLHO2O
pazsumus, 83aumMo0elicmaeus
2€H08, 2emeposuca,
UCKYCCMBeHH020 ombopa;

14

OHepreTnyeckuit 0OMeH

IIpooykmul Oposicenus u
ux UCNONb306aHUE
yenosekom. AHaspobHble
MUKDPOOD2AHU3MbI KaxK
00vexmbl OUOmMexHoI02UU
u 86030youmenu 60.1e3Hell.

Luknuueckue — peaxyuu.
Oxkucnumenvroe
Gocghopunuposanue.
Duepeusi  memOpanHo2o
2paouenma  NPOMOHOS.
Cunmez AT®: paboma
NPOMOHHOU ATD-
CUHMA3bL.
Ipeumywecmea
a’3pobHo2o nymu
obmeHa eewjecms nepeo
aAHaA3POOHBIM.
Dphexmusnocmo
SHep2emu4ecKo2o
obmena.

(3)

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

HOK

YMCHUC BBIACIATH
CYIIECTBEHHBIC  TPU3HAKU
BHUPYCOB, KJICTOK MPOKAPHUOT
" 9YKapHOT;
OAHOKJICTOYHBIX u
MHOTOKJICTOYHBIX
OpraHU3MOB; OCOOEHHOCTH
MIPOIIECCOB: oOMeHa
BEIIECTB U TPEBpAIICHUS
SHEPTUU B KJIETKE,
dotocuHTE3A,
TUTACTHYECKOTO "

SHEPreTUYeCcKoro  oOMeHa,
XEMOCHHTE3a, MUTO3a,
MeHO03a,  OINIOAOTBOPEHUS,
Pa3MHOXKEHUS,

HHIAWBUAYAJIBHOI'O0 PA3BUTHUA

opraHu3Ma (oHTOTEHE3);
aBTOTpPO(HOTO "
reTepoTpoPHOTo THUIIOB
MATaHUS, ¢dboTocuHTE3A,
raMeToreHesa,
sMOpHOreHesa,
MOCTAMOPHOHAIILHOTO

Pa3BUTHA, BSaHMOI[CfICTBHSI

YcTHBIN ompoc,
TECTUPOBAHUE



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

I'CHOB, reTepo3uca;
HCKYCCTBEHHOT'O 0TOOPA;

15 | buocunres Oenka. 1 bubnmnoreka HOK | Ymenue BBIJICIIATH YcrHblii onpoc,
Peaxnun MaTpUYHOT'O (3) https://m.edsoo.ru/7f413b38 CYLIECTBEHHBIE  IPU3HAKU TECTUPOBAHUE
cuHTe3a. [eHernueckas BHUPYCOB, KJIETOK ITPOKAPUOT
unpopmanus u JAHK. " JyKapuor;
Peanuzanus OJIHOKJIETOYHBIX "
TeHETUYECKOM MHOTOKJIETOYHBIX
uHpoOpMalUd B KIETKE. OpPraHu3MOB; OCOOEHHOCTH
T'eneTnyeckuii Kox U €ro MPOIIECCOB: oOMmeHa
CBOIICTBA. BEUIECTB M IPEBpALICHUS
Ipunyunoi SHEPTUU B KJIETKE,
MPAHCKPUNYUL: ¢dorocuHTe3a,
KOMNIeMEeHMapHOCb, IJIACTUYECKOTO u
aHMUNapaniebHoOCmb, HHEPreTHYecKoro  oOMeHa,
ACUMMEMPUYHOCTb. XEMOCHHTE3a, MUTO3a,

MeHo3a,  OIJIOJJOTBOPEHMS,
Co3spesanue Pa3MHOXKEHUS,
mampuynvix PHK 6 WHJIUBUyaIbHOTO Pa3BUTHS
IYKAPUOMUUECKOT opraHusMa (oHTOTEHE3);
knemxe. Hexooupyrowue aemompoghrozo u
PHK. 2emepompogHoco munos
numanus,  gomocunmesa,
eamemozenesa,
ambpuoceHesa,
NOCMIMOPUOHATILHO2O
pazeumusi, 83auUMOo0eliCmeusl
2eH08, 2cemeposuca;
UCKYCCMBEHH020 ombopa;

16 | buocuures Oeika. 1 bubanoreka HOK | YMenue cOo3/1aBarh TectupoBanue
Tpanckpunus — (3) https://m.edsoo.ru/7f413b38 COOCTBEHHBIE THCHbMEHHBIE
Marpuunblii cuHte3 PHK. U YCTHBIE  COOOIICHHUS,
Tpancnsus — 00o0mass  OUOIIOTHYECKYIO
OuocuHTe3 Oeyka. DTambl nHpopMaIuio u3
TPAHCISALUY. HECKOJBKHX  HCTOYHHKOB,
Koaunposanue IrpaMOTHO HCIOJIb30BaTh
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aAMHHOKHCIIOT. Ponp
pubocom B OHOCHUHTE3E
Oenka.

Yuacmue

mpancnopmuvlx PHK 6
buocunmese benka.
Yenosus ouocunmesa
beinka.

Opeanuzayus 2eHoma y
NpOKApuom u 2VKapuom.
Peeynayus  akxmuenocmu
26eHO8 Y  NPOKApUOm.
T'unomesa onepona (.
Kakodb, K.  Mano).
MonexynsapHvie

Mexaumuzmvl  IKCnpeccuu
2enog y asykapuom. Poab
Xpomamuna 8 peynayuu
pabomoi 2€eHO8.
Pecynayus 0OMEHHBIX
npoyeccoé 8  Klemke.
Knemounwiii 2omeocmas.

HOHSITHUUHBIA
OMOIOTNH.

arrapar

17

Heknerounsle dopmbl
KHU3HU — BHPYCHI

Kusnennwvii yuxn JIHK-
cooepocawux — 8UpYCcos,
PHK- cooeparcauux
8UPYCO8,
baxmepuogazos.
Obpamuas
MPAanCKpunyus,
pesepmasa, unmezpasd.

IIpaxmuueckaapa
6 o m a «Cosdanue

(3)

(1)

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

HOK

YMenue BBIJICIATH
CYIIIECTBCHHBIC MIPU3HAKU
BUPYCOB, KJETOK MPOKAPUOT
M DYKApUOT; OJHOKJIETOUYHBIX
" MHOT'OKJICTOYHBIX
OpraHU3MOB;

[IpakTnueckas
paboTa, yCTHBIN
orpoc



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

MOOenU 8UPYCay.

Tema S.PazmHOxkeHHEe U 5
HHIUBHAYATbHOE (15)
pa3BUTHE OPraHU3MOB

18 | )Kusnenusriit LMK 1 bubnmnoreka HOK | ymenue BBIJICIIATH VYcrHblii onpoc,
KJIETKH. JleeHne KIIeTKH. (3) https://m.edsoo.ru/7f413b38 CYLIECTBEHHBIE  MPU3HAKU | CAMOCTOSTEIbHAs
Muro3 BHPYCOB, KJIETOK ITPOKAPUOT pabora

Mampuunoii cunmes
JIHK — penaukayus.
Ipunyuner  pennuxayuu
JIHK:

KOMNJIeMeHmMapHOoCmb,
NOJYKOHCEPBAMUBHBIU
cunmes,
AHMUNapaniebHOCb.
Mexanuzm  pennuxayuu
JIHK. Xpomocomul.
CmpoeHue  xXpomocom.
Tenomeput u
menomepasa.
Xpomocommbiii Habop
KIemKy — Kapuomun.
Jlunnouonwiii u
2anI0UOHbLU Habopwvl
XPOMOCOM.
T'omonocuunvle
XPOMOCOMbIL.
Mexanuzmwi
npoaugepayuu,
oughghepernyuposxu,

cmapenus u eubenu
xknemok. «{ugpposas
KIemKay —
ouounpopmamuueckue
Mooenu

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

AJIEKTPOHHAS

u JYKapHUoT;
OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH
MPOIIECCOB: oOMeHa
BEIIECTB W TIPEBPALICHUS
SHEPTUU B KJIETKE,
dboTocuHTE3A,
TIACTUYECKOTO u
JSHEPTreTUYECKOro  oOMeHa,
XEMOCHHTE3a, MUTO3a,
Me€i03a, OIUIOJOTBOPEHUA,
Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO PAa3BUTHUS
Opranmsma (oHTOTCHE3);
asmompoghHoco u

2cemepompognozo  munos
numanus,  omocunmesa,
2amemozenesa,
ambpuoeenesa,
ROCMAIMOPUOHATILHO2O
pazsumus, 83aumMo0elicmeus
2€HO08, eemeposuca;
UCKYCCMBeHH020 ombopa;



https://resh.edu.ru/subject/5/10/
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QyHKYyuoHuposanus
KIemKU.

19 | ®opmsl Pa3MHOXEHUS 1 bubnuoreka HOK | ymenue BBIJIEJIATH | Y CTHBIN OIIPOC,
OpTraHHU3MOB. (3) https://m.edsoo.ru/7f413b38 CyllecTBeHHbIe 0coOeHHOCTH | CamocTosTenbHa
MPOIIECCOB: s pabota
Tonosvie xpomocomol Poccuiickas DICKTPOHHAS | OILIOAOTBOPEHHS,
IKOJIa Pa3MHOKCHHS,
Opeanusm kax eounoe https://resh.edu.ru/subject/5/10/ | uamuBumyansHOrO0 pasBUTHA
yenoe opranusma (OHTOTeHe3);
20 | Meiio3 1 yMeHHe BBIJIEIISITh VeIl onpoc
(3) CYLIECTBEHHbIE  IPU3HAKU

TkaHu pacTeHui,
YKUBOTHBIX U 4EJIOBEKA.

Opraunbl. Cuctembl
OpraHoB.

BHUPYCOB, KJIETOK MPOKAPUOT

u JYKapHUOT;
OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH
MPOIIECCOB: oOMeHa
BEIIECTB W TIPEBPALICHUS
SHEPTUU B KJIETKE,
dboTocuHTE3A,
TIACTUYECKOTO u
JSHEPTreTUYECKOro  oOMeHa,
XEMOCHHTE3a, MUTO32,
Me€i03a, OIUIOJOTBOPEHUA,
Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO PAa3BUTHUS
Opranmsma (oHTOTCHE3);
asmompoghHoco u

2cemepompognozo  munos
numanus,  omocunmesa,
2amemozenesa,
ambpuoeenesa,
ROCMAIMOPUOHATILHO2O
pazsumus, 83aumMo0elicmeus
2€HO08, 2emeposuca;
UCKYCCMBEHH020 ombopa;
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21 | OGpa3zoBaHHME U pa3BUTHE 1 bubnuoTeka HOK | ymenue BBIJIETIATH | Y CTHBIN OMpPOC.
MIOJIOBBIX KJIETOK. 3) https://m.edsoo.ru/7f413b38 cyliecTBeHHbIe ocobeHHocTH | CamocTosiTenbHa
OmogoTBOpEHNE. MIPOLIECCOB: g paboTa
OILIOZAOTBOPEHHUS,

Onopa mena op2aHuzmos. Pa3MHOXKEHUS,

Leuoicenue opeanuzmos WHANBUIYAIBHOTO Pa3BUTH
opraHusMa (OHTOTEHE3);

Ilumanue u ovixanue YMeHue OoYyeHusamb

Op2aHU3MOo8 amuyecKkue acnekmol
COBPEMEHHBIX UCCe008AHULL
6 obracmu  Ouonocuu u
MeOuyuHvl  (KIOHUposauue,
UCKYCCMEeHHoe
onio0omeopenue,
HanpaeieHHoe  U3MeHeHue
eeHoma u cozoanue
MPAHC2EHHBIX OP2AHUBMOB),;

22 | UupuBuayanbHOE 1 bubnuoTeka HOK | ymenue yuacmeosams 6 | CamocTosiTEIbHA

pa3BUTHE OPraHU3MOB (3) https://m.edsoo.ru/7f413b38 VuebHO-UCCIe008ameNbCKOU s pabota
pabome no ouonozuu,

Tpancnopm eewecms y Poccuiickas SJICKTPOHHAA | oKron02uUU u  meouyuwe,

opeanusmos. Bbvloenenue HIKOJIA npoBOOUMOLL Ha baze

V Opeanu3mos. https://resh.edu.ru/subject/5/10/ | wkonpubix HAYYHBIX
obwecms, u nyoIu4HO

3awuma y npeocmaenims Noy4eHHble

OpP2aHU3MOS. pe3ynibmamaol Ha

Pazopasicumocms u YUeHUUecKux

peayaayus Y KOHGhepeHyusx;

Op2aHU3MOo8

Tema 6. 8

HacaencrBeHHocTs M (24)

U3MEHYUBOCTH

OPraHU3MoOB

23 | 'enetuka — Hayka o 1 bubnuoreka HOK | ymenue pemaTh VYeTHBIi onpoc,
HACJIEACTBEHHOCTH u (3) https://m.edsoo.ru/7f413b38 JJIEMEHTapHbIE TEMAaTUYECKUN
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W3MEHYUBOCTH FeHEeTUYEeCKUE 3aJayd  Ha JTUKTaHT
MOHO- U AUTHOPHUIHOE
Pabomwvr I. Menoena, I CKpELIMBaHUE, CLEILUIEHHOE
Ile ©pusa, T. Mopeana. HaCJI€IOBaHUE, COCTaBIISIThH
Ponv omeyuecmeeHHvIX CXEMBbI MOHOTHOPHIHOTO
VUEHbIX 6 passumuu CKpEIIMBaHUS TUTST
eenemuku.  Pabomur H. IIpEeACKa3aHus
K. Konvyosea, H. H. HAaCJIEJA0BaHUS INPU3HAKOB Y
Basunosa, A. H. OpPraHu3MOB,
benozepckoco, FO. A. yMeHue pewambo
Qununuenxo, H. B. buonocuueckue 3a0aqu;
Tumogheesa-Pecosckoeo. 8bI6/1AMb NPUYUHHO-
cnedcmeentule cea3uU
OcHosHbie ~ Memoovl MeHCOy uccnedyemvimu
2eHeMUKU: ouonocueckuMu
2ubpuoonoudecKul, npoyeccamu U A8NEHUAMU,
Yumono2uieckuil, odenamu 8b1600bl U NPOSHO3bI
MOJIeKYIAPHO- HA OCHOBAHUU NOJYYEHHbIX
2eHemuyecKu. pe3yIbmamos;

24 | 3aKOHOMEPHOCTH 1 bubnuoreka HOK | ymenue pemate | CamocTosiTenbHa
HaCJIeTOBaHUs (3) https://m.edsoo.ru/7f413b38 3JIeMEHTapHbIE g paboTa
MIPU3HAKOB. FeHEeTUYEeCKUEe 3aJayd  Ha
MonorubpuaHoe MOHO- W JIUTHOPHIIHOE
CKpELIMBaHNE CKpEIIMBaHUE, CIEIUIEHHOE

HACJIEIOBaHHE; COCTaBIAThH
Ananusupyrowee CXEMBbI MOHOTHOPHUIHOTO
CKpewjusaHue. CKpEeIlMBaHUS IE

IIpeICKa3aHus
Ilpomesxcymounuviii HACJICIOBAHUSI MPHU3HAKOB Yy
Xxapaxmep Haca1eo008aHuUs. OpraHUu3MOB,
Pacwennenue npusznaxos yMeHue peuiams
npu HEeNnoJIHOM buonocuueckue 3a0auu;
OOMUHUPOBAHUU. 8b16/14Mb NPUYUHHO-

CleOCMBEHHble C853U MeHCOY
uccneoyemvimu

ouonocUUecKUMU NPOYeccamu
u AGNEHUAMU, oenamo



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

6b1600bl U  Nnpocro3bl Ha

OCHOBAHUU NOJY4YEeHHbIX
pe3yIbmamos
25 | durubpugHoe 1 bubnuoTeka HOK | ymenue pemats | CamocrosiTenpHa
CKpellMBaHue. 3aKOH (3) https://m.edsoo.ru/7f413b38 JJIEMEHTapHbIE s pabota
HE3aBUCHUMOTO reHeTUYeCKUue 3ajJayd Ha
HaCJIeI0BaHUS Poccuiickas DJICKTPOHHAS | MOHO- WM JAUTHOPUIHOE
MIPU3HAKOB. 1IKoJIa CKpeIllMBaHue, CIIeTIEHHOE
https://resh.edu.ru/subject/5/10/ | nHaciaenoBaHue; COCTaBIATH
Llumonoeuueckue ocHoswvl CXEMBbI MOHOTHOPHIHOTO
OucubpuoHo20 CKpELIMBAaHUS TSt
CKpeuUBaHUs. MpeiCKa3aHus
HACJICIOBaHMsI TPU3HAKOB Yy
OpPraHU3MOB, yMeHue
peuiams buonocuueckue
3a0ayu; 8bIA61AMb
NPUYUHHO-CTIe0CHBEHHbIE
ces3U MedxHcoy
ucciedyemvimu
ouonocuyeckumu
npoyeccamu U AGNEHUAMU,
denambs 6bl800bl U NPOSHO3bL
HA4 OCHOBAHUU NOJYYEHHbIX
pe3yibmamos;
26 | CueruieHHOE 1 bubnuoTeka HOK | ymenue pelarthb VYcTHbIN onpoc
HacJIeI0BaHUE IIPU3HAKOB (3) https://m.edsoo.ru/7f413b38 JJIEMEHTapHbIE
reHeTUYEeCKUEe 3aJayd  Ha
Cyennennoe Poccuiickas DIEKTPOHHAS | MOHO- M JUTHOPUIHOE
Hacneoosanue 2eH08, IIKOJIa CKpCIIMBAaHUE, CIEIUICHHOE
Hapyuienue — CyenieHusl https://resh.edu.ru/subject/5/10/ | nacnenoBanue; COCTaBIATH
medHcoy 2eHamu. CXEMBbI MOHOTHOPHIHOTO
Xpomocomnas ~ meopus CKpEIIMBAHUS VIS
HAc1e0CmeenHOCmu. MpeICKa3aHus

HACJICIOBAHMS TIPU3HAKOB Yy
OpPraHHU3MOB,

yMeHue peuiams
ouonozuueckue 3a0ayu;
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BbIABIAMb NPUYUHHO-
CNe0CmBeHHble CBA3U MeHCOY

ucciedyemvimu
buono2utecKUMU npoyeccamu
u ABNEHUAMU, oenamu
8b1600bl U  NPOSHO3bL  HA
OCHOBAHUU NOJYYEeHHBIX
pe3yIbmamos
27 | I'enetuka noJja. 1 bubnmnoreka HOK | ymenue pemats | CamocrosiTenbHa
Hacnenosanue (3) https://m.edsoo.ru/7f413b38 3JIeMEHTapHbIE g paboTa
MIPU3HAKOB, CIICTTICHHBIX TCeHeTUYECKUE 3aJaud  Ha
C TOJIOM MOHO- W JUTHOpHIHOE
CKpeIllMBaHue, CICTUIEHHOE
l'enomun kax yenocmuas HACJIEIOBaHHE; COCTaBIAThH
cucmema CXEMBI MOHOTHOPHIHOTO
CKpEeIlMBaHUS IS
MpeIcKa3aHus
HACJIEIOBaHUsI MPU3HAKOB Y
OpPTraHHU3MOB,
yMeHue peuiams
buonocuueckue 3a0auu;
8b16/14Mb NPUYUHHO-
cnedcmeentvle CeA3U MeHcoy
uccneoyemvimu
buonocueckuMu npoyeccamu
u ABNEHUAMU, oenamo
66160061 U NPOCHO3bl  HA
OCHOBAHUU NOJYYeHHbIX
pe3yIbmamos
28 | UI3BMEHYHBOCTb. 1 YMEHHE pewaty | CamocTosiTeIbHA
HenacnencrBennas (3) 3J€MEHTapHbIE s paboTa
W3MEHYUBOCTD reHeTUYEeCKUe 3aJayd Ha
bubnmnoreka HOK | MoHO- ®u  guruOpumgHOE
Hopma peaxyuu https://m.edsoo.ru/7f413b38 CKpENIMBAHUE, CIIETNICHHOE
npusHaKa HACJICIOBAHKE;, COCTaBJIATH

Bapuayuonnuiii pso u
sapuayuonnas kpusas (B.

CXEMBbI MOHOFI/I6pI/II[HOFO
CKpCUIMBaHUsA JJIs
IMPpEAaACKa3aHusA
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Hoecanmncen).

HACJIEJA0BAHUs IPU3HAKOB Y
OpraHU3MOB,

YMeHue pewiams
ouonozuyeckue 3a0ayqu;
8bIAGAMD NPUYUHHO-
Cle0CmBeHHble C8A3U MeHCOY
ucciedyemvimu
buono2uYecKUMU npoyeccamu
u ABNEHUAMU, oenamu
8b1600bl U  NPOSHO3bL  HA
OCHOBAHUU NOJYYEeHHbIX
pe3yIbmamos
29 | HacnencrBenHas 1 (1) bubnmnoreka HOK | ymenue perarb YcrHblii onpoc,
W3MEHYUBOCTD (3) https://m.edsoo.ru/7f413b38 3JIeMEHTapHbIE TECTUPOBAHUE
TCeHeTUYECKUE 3aJlayd  Ha
Buesoepnasa MOHO- W JUTHOpHIHOE
UBMEHYUBOCTNL U CKpeIllMBaHue, CIICTUIEHHOE
HAac1e0Cm8eHHOCMb. HACJIEIOBaHHE; COCTaBJIAThH
Onucenemura u CXEMBI MOHOTHOPHIHOTO
SNUCEHOMUKA, POTIb CKpEeIlMBaHUS IE
INULEHeMUYECKUX MpeIcKa3aHus
gakmopos 6 HACJIEJOBaHUsI TPU3HAKOB Yy
HAc1e008anuu U OpPTraHHU3MOB,
UMEHYUBOCTNU yMeHue peuiams
Genomunuueckux buonocuueckue 3a0auu;
NPU3HAKOB ) 8b16/1Mb NPUYUHHO-
OpP2aHU3MO8. cnedcmeentvle CeA3U MeHcoy
uccneoyemvimu
buonocueckuMu npoyeccamu
u ABNEHUAMU, oenamo
66160061 U  NPOCHO3bl  Hd
OCHOBAHUU NOJYYeHHbIX
pe3yIbmamos
30 | I'eneTuka yenoBeka, 1 bubnuoTeka HOK | ymenue pewaty | CamocTosiTeIbHA
(3) https://m.edsoo.ru/7f413b38 3JIEMEHTapHbIE s pabota
___Meouko-cenemuueckoe reHeTUYEeCKUe 3aJayd Ha
KOHCYIbmuposanue. MOHO- W JTUTHOPHIHOE
Cmeonogvie KIemKU. CKpeIllMBaHUE, CIEIICHHOE
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Tonamue
«2eHemuyecKko20 2py3ax.
Omuueckue acnexmul
uccneoosanull 6 obnacmu
PeOaKmuposanus. 2eHoma
U CMB0JI08bIX KNEemOK.

HacJaCcJo0BaHUC, COCTaBJIATH

CXEMBI MOHOTHOPHIHOTO
CKpeIIMBaHUs TUIS
MpeICKa3aHus

HAaCJIEJ0BAaHUs IPU3HAKOB Yy
OpraHU3MOB,

YMeHue peuwiams
T'enemuueckue ¢haxmopoi ouonocuyeckue 3a0aqu;
NOBbILUEHHOU 8bIAGAMD NPUYUHHO-
Yy8CmMEUmenbHOCmu Cle0CmEeHHble C8A3U MeHCOy
yenoseka K husuieckomy uccnedyemvimu
u Xumuyeckomy ouono2uYecKUMU npoyeccamu
3a2pA3HEHUIO u ABNEHUAMU, oenamu
OKpyHrcaroueti cpeovul. 8b1600bl U  NPOSHO3bL  HA
I'enemuueckas OCHOBaHUU NOJYYEeHHbIX
npeopacnoioHCeHHOCMb pe3yibmamos
uen06eKka K namoio2usim.

Tema 7.Cenexnus 3
opranu3moB. OCHOBBI 9)
OMOTEXHOJIOTHH

31 | Cenekiusi Kak Hayka | 1 bubnmnoreka HOK | ymenue MIPUMEHSTh YcrHblii onpoc

IIpoLIeCcC (3) https://m.edsoo.ru/7f413b38 HOJTyYEHHbIE 3HAHUSA Ul

3axon  eomonocuueckux
PA008 8 HACIEeOCMEEHHOU
usmenyugocmu  H. U.
Basunosa, ezo 3mauenue
ons CeneKyuoHHOU
pabomei.

00bsICHEHUS OMOJIOTUYECKUX
IPOIIECCOB M SABJCHUM, IS

MIPUHATHUS MPaKTUYECKUX
pelICHU B TMOBCEIHEBHOM
JKU3HU c LEABIO

obOecrieueHnss 0OE30IaCHOCTHU
CBOETO 37I0POBbSI M 3JI0POBbS
OKPYKAFOIIHUX JIIOJIEN,
COOJI0ICHUS HOPM
IPaMOTHOTO TIOBEJICHUS B
OKpY’Karollled  NPUPOJHOMN
cpere; [MOHUMaHHE
HEOOXOIMMOCTH

HCIIOJIB30BaHUS

JIOCTH)KEHUM  COBPEMEHHOU
Ouoaoruu U OMOTEXHOJIOTHI
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JIA PalOHAJIBHOI'O

MIPUPOIOTIOTH30BAHMSI;
32 | Metoasl W JOCTHKEHUSA 1 bubnuoTeka HOK | ymenue KPUTHYECKU YcrHblii onpoc,
CEJIeKIIMM pPACTeHHN U (3) https://m.edsoo.ru/7f413b38 OIICHUBATH u CaMOCTOSITEIILHAS
KUBOTHBIX MHTEPIPETUPOBATD pabota
Omanvl KOMOUHAYUOHHOT uHGPOPMAITHIO
cenexyuu. OHMOJIOrMYECKOT0
COJIEp KaHMSI, BKIHOYAIOIYIO
Hocmuoicenusn  cenexyuu TNICEBJOHAYYHbIE 3HAHUS U3
pacmenuii u Pa3IUYHBIX HMCTOYHUKOB
AHCUBOMHBIX. « 3eneHas (CMU, Hay4YHO-
pesoatoyuay. Coxpanenue MOMYJISIPHBIE  MaTepHUaIb);
U u3yyeHue 2eHemuyecKux ATHYECKHE ACIEKTHI
pecypcogé  KyIbmypHuIX COBPEMEHHBIX
pacmenuii U uUxX OUKUX UCCIIeIOBaHU B OMOJIOTHH,
poouuell 01 CO30AHUSA MEeIHIIMHE, OMOTEXHOJIOTUU;
HOBbIX copmosg u yMeHue 8b108U2AMb
2ubpuoos 2unomesvl, NpPOGEPSIMb  UX
CeNbCKOXO3ANUCMBEHHBIX 9KCNepUMeHmanbHuIMU
KYI6myp. H3yuenue, cpeocmeamu, — hopmynupys
coxpaueHue u ynpasieuue yenv uccnre0osanusl,
2eHemuyecKumu AHATUBUPOBAMb NOTYYEHHbLE
pecypcamu pesyremamsl U 0eiamv
CeNbCKOXO3AUCMBEHHBIX U 86160001,
NPOMBICTIOBbIX
HCUBOMHBIX 68  Yelsax
VAYUULeHUs]
CyuWecmsyoumux u
CO30aHUsI HOBLIX NOPOO,
JUHULL U KPOCCOB, 8 MOM
yucre ¢  NpuUMeHeHuem
COBPDEMEHHBIX — Memo0o08
HAYYHbIX — UCCLe008aHUL,
nepeoosvix uoeti u
nepcneKmueHbIxX
MexXHON02U.
33 | buorexHonorus Kak 1 bubnuoTeka LHOK | ymenue yuacmeosams 6 | CamMOCTOSITEIbHA
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OoTpaciib IpOU3BOJACTBA

(3)

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

VUeOHO-UCCAe008aMeNbCKOl
pabome no ouonozuu,

1 pabota

buomexnonocus oKONo2UU U MeouyuHe,

CuUHmemuyecKkas npo8ooOUMOll Ha base

buonocus WKOIbHBIX HAYYHbIX
obwecms, u  NYOIUUHO
npeocmaesnsims NOJYy4eHHble
pesyivmamol Ha
VUeHU4ecKux
KOH(epeHyusx,

34 | O6o06meHue 3HaHUI 3 bubnmnoreka HOK | ymenue CO3/1aBaTh YcTHBIN ompoc

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

COOCTBEHHBIE ITHCHMEHHEIE
U yCTHBIE  COOOIICHWUS,
00001ass  OMOJOTUYECKYIO

UHpOpMAIINIO u3
HECKOJIbKMX  MCTOYHHKOB,
IrpaMOTHO UCIIOJIb30BaTh
TTOHATHUITHBIN arnrmapar

OHUOIOTUH.
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