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MonenpHasi CHHXpOHH3UPOBAHHAS MTPOrpaMMa 0a30BOTO U YTIIyOIEHHOTO U3yUCHUS MPEAMETa
«buonorus» B 10-11 kmacce cocraBieHa Ha OCHOBE pabodei MPOrpaMMbl CPEIHEro OOIIEero
oOpa3zoBaHus 1o Ouosoruu (6a30BbIi YPOBEHB), COCTABICHHON Ha 0OcHOBE DeliepaibHOTo 3aKOHA
or 29.12.2012 Ne 273-®3 «O6 ob6pa3zoBanum B Poccuiickoit ®eneparun», TpeboBaHmii K
pe3yabTaTaM 0OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM IPOTrpaMMbl CPEAHEro 00I1ero oopa3zoBanus,
npecTaBiIeHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTENbHOM CTaHAAPTE CPEIHETO
obrmrero oopazoBanusl, ¢ yuérom «KoHuenuu npernoiaBaHus yaeOHoro npeaMeTa «buonorus» B
o0Opa3oBaTelbHBIX ~ OpraHu3anmsx Poccuiickoir  ®Denepanuu, pealM3yIONIUX  OCHOBHBIC
o01Ieo0pa3oBaTe/ibHbIC MPOrpaMMbl ¥ OCHOBHBIX IOJIOKeHHH [IpuMepHON TporpaMMel

BOCIIMTaHUS.

INOACHUTEJIBHASA 3AIIMCKA

OcHOBY MOAX0/10B K pa3paboTKe MOAETHLHOM CHHXPOHU3HPOBaHHON pabouei nmporpammbl COO
no OWONIOTHMH, K OIpeneseHUI0 OOIIe cTparerud OO0y4YeHHUs, BOCIUTAHUS M Pa3BUTUA
oOydJaromuxcst cpeacTBamu  yueOHOro mpeamera «bwomormsi»y mis  10-11  xmacca Ha
6a30BoM/yriy0IEHHOM YpOBHE COCTAaBWIM KoHLenTyanbHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LI€JIeH, CoAepKaHUs, Pe3yIbTaTOB O0yUeHUsl U TPeOOBaHUMN K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

B cooTBercTBUMM C JaHHBIMHU TOJIOKEHUSMU MOJIENbHAsl CHHXPOHU3UMpPOBaHHAs pabouas
nporpamma COO ycTtaHaBnuBaeT oO0s3aTesibHOE (MHBAapUAHTHOE) MPEAMETHOE COAep)KaHue,
ornpezenseT KOJINYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXKJIOM dTale U3y4yeHus
npeaMera, MpeaycMaTpuBaeT MPUHLUIBL CTPYKTYPUPOBAHMS COJAEpXkKaHUA; AAaET MpPUMEpPHOE
pacnpeneneHne y4eOHbIX YacoB IO TEMATUYECKUM pasfenaM, PEKOMEHAYeT MPUMEPHYIO
[OCJIEI0BATEILHOCTh M3YyUEHHUs] OTAENbHBIX TEeM Kypca C YYETOM MEXKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBS3EH, JJOTMKH y4eOHOTo Mpoliecca, BO3PACTHBIX OCOOCHHOCTEN ydalnuxcs
10-11 «xusacca; maéT METONMYECKYI0 MHTEPIPETaluio IeJed U3yueHHs [peaMmera Ha
0a30BOM/yTITyOJIEHHOM YpPOBHE: COBPEMEHHBIX NPHOPUTETOB B CHCTEME CpPEIHEro OOIIero
0o0pa3oBaHMs, COJAEPKATENPHOW XapaKTEepUCTHKH IJIAHUPYEMBIX pE3yJIbTaTOB  OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOW TPOTpaMMBbl CpPEIHEr0 o00mero o0pa3oBaHUs (JUYHOCTHBIX,
METaINpeIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Yy4Y€OHO-IIO3HABATEIbHON JESATEIHLHOCTH
y4eHHKa M0 OCBOEHHUIO cojepxkaHus npeamera. [lo BceM Ha3BaHHBIM MO3ULUSAM B MPOrpaMMe
coOJIr0JIeHa MPEEMCTBEHHOCTh ¢ pabodell MporpaMMoil OCHOBHOTO OOIIEro oOpazoBaHHs IO
ounonorn (it 5—9 KitaccoB 00pa3oBaTENBFHBIX OpraHU3aNni, 0a30BBI YPOBEHB).

JlaHHas mporpamMma sIBISIETCS OPUEHTHPOM JUIsI COCTaBJIEHUS pabOUYMX MPOrpamm, aBTOPHI
KOTOPBIX MOTYT MpPEUIOKUTh CBOW MOJAXOA K CTPYKTYPUPOBAaHHMIO M IOCIIEI0OBATEIbHOCTH
U3y4YeHUs yueOHOro maTepuania, a Takke CBOE BUICHHE OTHOCUTEIbHO BO3MOXXHOCTH BBIOOpa
BapUaTHUBHOW COCTaBJISIOMICH COIEp)KaHHUS NpeAMeTa JOMOJHUTENBHO K 00s3aTeNbHOM
(MHBApUAHTHOM) YaCTH €T0 COJICPKaHUSI.

KypcuBoMm B TeKCTe mporpamMMsbl BbIAETICHBI 3JeMeHThI Llenu u 3agaun, [IpeaMeTHbIX

pe3ynbTaTtoB 1 ComeprkaHusl yueOHOro MaTepuaia, KOTOpble PEeACTaBICHBI AJIs U3YUYCHUs Ha
yrIIyONnE€HHOM YpOBHE



OBLIAS XAPAKTEPUCTUKA
YYEBHOI'O NIPEIMETA «BUOJIOI USI»

VY4eOnblil mpenMeT «bruoorus» B cpeiHeM 001eM 00pa30BaHuU 3aHUMAET BaKHOE MecTo. OH
oOecrieunBaeT (popMupoBaHue y OOydYaAIONIMXCS NPEACTABICHUN O HAy4YHOW KapTHHE MHPa,
pacumpsieT U 0000IIaeT 3HAHUS O KUBOW NPUPOJIE, €€ OTIIMYUTEIHHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W HBOJIONMM; CO3MAET YCIOBHSA IJISA: HMO3HAHUSA 3aKOHOB >KUBOW MPUPOIHI,
Gopmuposanus GyHKINOHAIBHON T'PAMOTHOCTH, HABbIKOG 3JOPOBOTO M Oe30macHoro odpasa
KHU3HH, YIKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K XUBOW MPUPOJIE U YETIOBEKY.

Bonbmoe 3HavueHue yueOHbIA mpenMmer «buosorus» HMeeT TaKkKe JUIS  PEIICHHS
BOCIIUTATEIbHBIX W PAa3BUBAIOIIMX 3aJa4 CpeJHero oomero oOpa3oBaHUs, COLUATN3AINH
obyuaronuxcs. Mzyduenue 6uosoruu Ha 6a30BOM/yTiyOJEHHOM YPOBHSIX 00CCIICUMBAET yCIOBUS
st OPMUPOBAHUSI MHTEIUICKTYaIbHBIX, KOMMYHUKAIIHOHHBIX M MH()OPMALMOHHBIX HABBHIKOB,
ACTETUYECKON  KYJbTYpbl, CHOCOOCTBYET  HMHTErpalii  OMOJOTMYECKMX  3HAHMHA  C
IPE/ICTABICHUSMH U3 JIPYTUX YYSOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUHU U TeorpapuH.
HazBaHHbIe IOJI0OXKEHUS O MPEIHA3HAYCHUH Y4eOHOT0 Tipeamera « BHoIoTns» coCcTaBUiIM OCHOBY
JUTSL OTIPENIEJICHUS TIOAXO0I0B K OTOOPY M CTPYKTYPHPOBAHHUIO €r0 COACPIKAHUS, TPEICTABICHHOTO
B JIaHHOU TIpOTpaMMe.

Otbop conmepkanust ydeOHOro mnpeamera «buonmorus» OCyHmIeCTBIEH C  MO3UIMN
KYJIbTYPOCOOOPA3HOTO TOAX0/Ia, B COOTBETCTBHU C KOTOPHIM OOYYaroIIuecs JIOJDKHBI OCBOHMTH
3HAHUS U YMEHUS, 3HAYMMBIe 17151 (JOPMHUPOBAHUS OOILEH KYJIbTYPbI, ONIPEIENISIONINE aIeKBAaTHOE
MIOBEJICHUE YEJIOBEKa B OKPYJKAIOIICH MPUPOJHON cpene, BOCTPeOOBaHHBIC B TOBCEIHEBHOM
JKU3HU U TpaKkTU4ecKod JesaTenbHocTH. Ocoboe MecTo B ATOW cHUCTEeMEe 3HAHMN 3aHUMAaroT
AJIEMEHTHI COJICP)KaHUsl, KOTOPBIC CIy>KaT OCHOBOH uisi (pOpMUpPOBaHHS MPEICTABICHUH O
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpA W IICHHOCTHBIX OPHEHTAIMSX JMYHOCTH,
CHOCOOCTBYIOUIMX TYMAaHU3aLUU OMOJIOTHUECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJIEPKAHUS YIeOHOTO MaTepraja B IPOrpaMMe OCYIIECTBICHO € yUETOM
HNPUOPHUTETHOTO 3HAYEHUS 3HAHUI 00 OTIMYMTETBHBIX OCOOCHHOCTSIX XXMBOH TPHPOIBI, O e
YPOBHEBOI OpraHU3aIM{ U YBOJIOIMH. B COOTBETCTBHHM C STHM B CTPYKType Y4eOHOTO TIpeaMeTa
«bronorus» BBIIENEHBI CIENYIONIHE COAepKaTelbHble TMHUK: «bromorus kak Hayka. MeTombl
HAYYHOTO Mo3HaHMs», «KieTka kak Omonorndeckas cucremay, «OpraHu3m Kak OMOJIOTHYEcKast
cucremMay, «CucreMa U MHOT0oOpa3ne OPraHM4ecKOro MHUPay, «DBONIOLUS KUBOW TPUPOIBD),
«DKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Yuebnvui npeomem «buonozusy Ha yanyOieHHOM YpO8He HA CMYNEHU CpPeoHe20 00uje2o
06paszosanus 3aeepuiaem OUOI0UYECKOe 00PA308anUe 8 WKOLE U OPUESHMUPOBAH HA PACUIUPEHUE
u yemybnenue 3HaAHUU 0OYYAIOWUXC O HCUBOU NPUPOOE, OCHOBAX MOIEKYIAPHOU U KIEeMOYHOLU
buonocuu, smbpuonocuu U OUOIO2UU PA3BUMUS, 2eHEeMUKU, CceleKyul, OUOMEXHONIO02UU,
9B0NIOYUOHHO20 YYEHUSL U IKOJIOSUU.

H3yuenue yuebnoco npeomema «buonocus» na yenybneHHOM ypoeHe OpUEHMUPOBAHO HA
NOO20MOBKY 00YUAOWUXCS K NOCAe0yIouemy NOIY4eHUur0 OU0I02UYecKk020 00pa3o8anus 6 8y3ax
U opeaHusayuax cpeoHe20 npogeccuoHanbHo2o obpasosanus. OcHOBY e20 COO0epHCAHUs.
cocmasisiem cucmema OUONOSUYECKUX 3HAHULL, NOLYYEHHbIX NPU UZVHEHUU 00VHAIOUWUMUC
COOMBEMCMBYIOWUX CUCEMAMUYeCKUX pazoenos dbuonoauu 8 ochogrnou wikone. B 10-11 xknacce
amu 3Hanus noayuarom pazeumue. Tax, pacuiupeHvl u yenyoneHvl OUuoiocUHecKue 3HAHUSL O
PACMEHUSAX, HCUBOMHDBIX, 2pudax, b6aKxmepusx, op2anusme yenogexd, oOWuUx 3aKOHOMEPHOCIAX
HCUBHU, OONOJTHUMENLHO GKIIOUEHbl OUOI0cUYeCcKUe C8e0eHUsi NPUKIAOH020 U HOUCKOBO2O
xapakmepa, KOmopbvie MOJICHO UCNONb308aMb KAK Opuenmupwvl OJisl Nociedyloujeco 6vloopa
npogheccuu. Bozmodcna maroice unmezpayus OUOLOSUYECKUX 3HAHULL C COOMBEMCMEYOUWUMU
SHAHUAMU, NOJYYEHHbIMU OOVUAIOWUMUCA NpU  U3YYeHUU @QU3UKY, XUMuu, eceozpaguu u
Mamemamuxu.

Crpykrypa mporpammsl ydeOHOro mnpeamera «buosnorusi» 06a30BOro/yriay0i€HHOTO YPOBHS
OTPaKaeT CHCTEMHO-YPOBHEBBIN M IBOJIOIIMOHHBIN MOIXO0AbI K H3y4YeHHto Ononoruu. CoriacHo
UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE /IS )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIliy, 3BOJIOIHMU OPTaHUYECKOTO MHUpa Ha 3emile, COXPaHEHHUS OHOIOTHYECKOTO



pa3HooOpa3us minaHetsl. Tak, B 10-11 kiacce n3y4aroTcss OCHOBBI MOJIEKYJISIPHOM M KIETOUHOU
Oouosnoruu, >MOPHUOJIOTUM U OMOJIOTUM PA3BUTHUS, TCHETUKU | CEIEKIHU, OMOTEXHOJIOTUUHU
CUHTETHUYECKON OMOJIOTUH; aKTyalM3UPYIOTCsS 3HaHMs OOydYarolMXcsi Mo OOTaHUKE, 300JO0THH,
aHaTOMHH, (PU3NOJIOTHH YEJIOBEKA.

Vuebonwiti npeomem  «buonocusi» npuzean  obecneuumsv — oceoenue  00YUAIOWUMUCH
OuoI02UYeCKUX MeopUll U 3aKOHO8, Uoell, NPUHYUNOS U NPABUIL, JTEHCAUJUX 8 OCHOBE COBPEMEHHOL
ecmecmeeHHO-HaY4YHOU KapmuHbl MUpa, 3HAHULL O CMpPOeHUuu, MH02000pa3uu u 0CcOOEHHOCMSX
KIeMKU, Op2aHUu3Md, HNORYAAYUU, OUOYEHO3d, OIKOCUCmEMbL, O 6blOAIOWUXCA  HAVUHBIX
O00CMUICEHUSIX, COBPEMEHHBIX UCCIeO08AHUAX 8 ODUOTI02UU, NPUKTAOHBIX ACNEeKMAX OUOI02UYECKUX
3HaHull. s pazeumus u noo0epicaHuss unmepeca o0yyaowuxcs K Ouonocuu Hapsody co
3HAUUMENLHBIM 00BEMOM MeopemuyecKo20 Mamepuala 8 Co0epiIcanuy yyedHo2o npeomema
«buonocusy npedycmompeno sHakoMcmeo ¢ ucmopueti Cmano8ieHus U pa3eumus Mot Ui UHOU
obracmu buono2ul, 8KIAOOM OMEYECMBEHHBIX U 3aPYOEHCHBIX YUEHBIX 8 peuleHlUe BANCHeUUUX
Ouon02UecKUX U IKOJI02U4ECKUX npoodieMm.

HEJIN U 3AJAYU U3YUYEHUA
YYEBHOTI'O IPEJIMETA «bUOJIOI' U51»

Heab u3ydenusi yueoHoro npeamera «buosorus»— oBiageHne o0ydarOnUMUC 3HAHUSIMU

0 CTPYKTYPHO-(DYHKIIMOHATLHOM OpPraHU3alliy KUBBIX CHCTEM Pa3HOTO paHra W MpuoOpeTeHue

YMEHUN KCIIOJIB30BATh 3TH 3HAHMSA: JIJISl TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB KUBOM

OPUPOABI U PEHICHHUS Pa3NUYHBIX JKU3HEHHBIX MPOONeM; 6 popmuposanuu uHmepecax

onpeodenénnou ooracmu npogeccuoHarbHoOU 0esamenbHOCMUY, CEA3AHHOU ¢ Ouonocuel, UIUK

8b100pY YuebHO020 3a8edenust 01 NPOOOJIHCEHUSL OUOIO2UYECKO20 00PA30BAHUSL.
JlocTrkeHHe 1eau u3ydeHus yuyeOHoro mpenmera «buosorusy obecrednuBaeTcsl perieHHeM

CIEIYIOIINX 33/1a4 Ha 0A30M YPOSBHE:

OCBOCHHE OOYYAIONUMUCS CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TCOPHSIX, YUCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBHIIAX, CIYXalUX OCHOBOW IJs (HOpPMHUPOBAHHS
MPEJICTABICHUA O ©CTECTBEHHO-HAYYHOW KapTUHE MHpA; O METOJaX HAyYHOTO ITO3HAHUS;
CTPOEHUH, MHOTO00pa3uu U OCOOCHHOCTSX JKUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3allUU;
BBIJTAFONIUXCSI OTKPBITHSIX M COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y oOOyyaroumuxcs IO3HABATEIbHBIX, HHTEIUIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B IPOIIECCe aHAN3a IAHHBIX O My TSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIJIOB,
U7eH U OJIXOJI0B K M3YUYEHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OPraHU3AIINH;

CTaHOBJICHUE y OOydarommxcs OOIMmel KyJIbTyphbl, (YHKIMOHAILHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSICHATD U OLIEHUBATH SBICHUS OKPYKAIOIIETO MUPA JKUBOW MPUPOIBI HA OCHOBAHHUH
3HAHWH U OIBITA, TOJYYCHHBIX TP N3YICHUH OMOJIOTHH;

dbopMupoBaHUe Y 00yUaIONINXCsS YMEHUH HILTFOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX 3HAHUN B
MPAKTHIECKOM JIeATETHHOCTH YeIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH H
arpoOMOTEXHOIIOTUI;

BOCIIUTaHHE YOEKJIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YCIIOBEKOM JKHBOW TIPHPOJIBI,
HEOOXOJUMOCTH OEpeKHOTO OTHOIIEHUS K HeW, COONIOACHHS DJTUYECKUX HOPM TIpHU
MIPOBEJICHUH OMOJIOTHYSCKUX MCCIICIOBAHUI;

OCO3HAaHHE [IEHHOCTH OWONOTUYECKUX 3HAHWKA [IJIs TIOBBIIMICHHS YPOBHS OSKOJOTHYECKON
KyJBTYPBI, 11 (JOPMUPOBAHUS HAYIHOTO MHPOBO33PCHHS,

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUNW W YMEHHH B TOBCEIHEBHOM >KWU3HM MJI1 OILICHKH
MOCJICJICTBHI CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKpYXaloleh cpene, COOCTBEHHOMY
3I0pOBbI0; 0OOCHOBAHUE U COOJIOICHUE Mep MPOPUIAKTHKH 3a00JICBaHUA.

Ha yenybnennom yposne:

O3HAKOMAEHUE 00YYAIOWUXCA C Memo0amu NO3HAHUS HCUBOU NPUPOObL: UCCIe008aAMeNbCKUMU
Memooamu OUONIOSUYECKUX HAVK (MONEKYIAPHOU U KIEeMOYHOU Ouonouu, >MOpuoiocunu
Ouonocuu pazeumusl, 2eHemuKu U cerekyuu, OUOMEXHON02UU U CUHMEeMU4ecKou OUoI02UlU,
NAaneoHmono2uu, IKOJI02UL); Memooamy CamoCmoamenbHo20 Npo8edeHUs: OUOI02UYECKUX




uccnedoganuli 6 Jnabopamopuu u 8 npupode (HabaoOeHue, umMepeHue, IKCHEPUMEHM,
MoOenuposaue),

061adeHUe  0OYUAIOWUMUC — YMEHUAMU.  CAMOCMOSMENbHO — HAXOOUMb,  AHAIUZUPOBAMb
U UCNONL306aMb  OUONIOSUYECKVIO  UHGOpMAyUuio,  NOab306AMbCA  OUONOSUYECKOU
MepMUHoONIo2Uell U CUMBONIUKOU, YCMAHAGIUBAMb C653b  MedCdy passumuem Ouoiocuuu
COYUATILHO-IKOHOMUYECKUMU U IKOLOSUYECKUMU NpobIemMamu yenoseyecmsd, OYeHUsamso
nocneocmeusi ceoell 0esimenbHOCmU N0 OMHOWEHUI0 K OKpydcarouel npupooHoll cpeoe,
CcOOCMBEHHOMY 300P0BbIO U 300POBbI0 OKPYHCAIOWUX TH00€el, 000CHO8bI8AMb U COONI00AMb
Mepbl  npourakmuKky  UHMEKYUOHHLIX  3a001e8anull, Npasula NnoeedeHus 6 npupooe
u obecneuenus 6e30NACHOCMU COOCMBEHHOU JHCUBHEOEAMENbHOCMU 8 UPe3BblUalHbIX
CUMyayusx npupoOH020 U MEXHOLEHHO20 Xapakmepd, Xapakmepu3oeams COBPEMEHHble
HayyHvle OMKPbIMUs 6 001acmu OUOI02UU,

pazeumue 'y 00V4arOWUxXcs UHMELIeKMYAIbHbIX U MEOPUECKUX CNOCOOHOCmEN 6 npoyecce
3HAKOMCMBA C 8bIOAIOUUMUCT OMKPLIMUAMU U COBPEMEHHBIMU UCCIEO08AHUAMU 8 OUONI02UU,
pewaempiMu e npodiemMam, Memoooiocuell OUOI0UYECKO20 UCCIe008AHUS, NPOBEOeHUs
IKCNEPUMEHMANbHBIX  UCCTIe008AHULL,  peuleHUuss OU0I02uYecKux 3a0ay, MOOenupo8aHus
OUOI02UEeCKUX 00BEKMO8 U NPOYECCO8;

gocnumanue y 00y4alowuxcsi YeHHOCMHO20 OMHOWEHUS K JHCUBOU Npupooe 6 yeiom u K
OMOeNbHbIM €€ 00beKmam U S6NEHUAM, QOPMUPOBAHUE IKOJOSUYECKOL, 2eHeMmUYecKoll
epamomuocmu, oowell Kyibmypbl N08e0eHUs 8 NPUpooe; UHMe2payuu ecmecmeeHHO-HayYHbIX
SHAHUU,

npuoopemenue 0OYUAIOWUMUCA KOMNEMEHMHOCMU 8 PAYUOHATbHOM NPUPOOONOIb308aHUL
(cobnoodenue npasunl nogeoeHuss 6 nNpupooe, OXpaHvl 6ud08, 3Kocucmem, oOuocgepwi),
COXpaHeHUuu coOCMBEHHO020 300P068bs U 300POBbSL OKPYIUCAOWUX TH00ell (coON00eHus mep
npogurakmuxku  3abonesanuii,  obecneyeHue  OE30NACHOCMU  JHCU3HEOesmenlbHOCMU
8 UPEe3BLIYAUHBIX CUMYAYUAX NPUPOOHO20 U MEXHO2EHHO20 Xapakmepa) Ha OCHO8e
UCNONL308AHUSL OUOIOSUHECKUX 3HAHUL U YMEHUL 8 NOBCEOHEBHOU HCUZHU,

co30anue yciosull OJisi 0CO3HAHHO20 8blOOPA 00YYAIOUWUMUCH UHOUBUOYATLHOU 00PA308AMENILHOLL
mpaexmopuu, cnocoocmeyrwel nocieoyiouemy npoheccuoOHaIbHOMY CAMOONPEOeNeHUIO,
8 COOMBEMCMBULU ¢ UHOUBUOYATIbHBIMU UHMEPeCcAMU U NOMPEOHOCMAMU PECUOHA.

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

B cucreme cpeanero obmiero oOpa3oBanus «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
IpU3HaHa 00sA3aTeNbHBIM YUYE€OHBIM MPEAMETOM, BXOSIIMM B COCTaB MPEIMETHOM 00IacTu
«EcrecTBeHHbIE HAyKW». Y4eOHBIM IIJIaHOM Ha €€ n3yuyeHue orBesieHo 70 yuyeOHbIX 4acoB, 1o 1
yacy B Hezento B 10 kiacce. B TeMaTtnyeckoM MiiaHMPOBAaHUU yKa3aH pe3epB yueOHOro BpEMEHH,
KOTOpPO€ PpEKOMEHIYeTCsl JUIsl pealu3allii aBTOPCKUX IOAXOJOB IO  HCIOJIB30BAHHIO
pa3Ho00pa3HbIX (POpM OpraHU3aKUKA Y4eOHOTO MpoIiecca.

VYuebublii npeamer «buonorus» yriayOnE€HHOrO YypOBHS H3y4YeHHs BXOAUT B COCTaB
npeaMmetHoil obmactn «EcrecTBeHHbIe Hayku». Ero m3ydeHue NpeaycMOTpeHO B Kiaccax
€CTeCTBEHHO-HAYYHOr0 Mpoduis, HampuMmMep  XUMHUYECKUX, XHMHUKO-OHMOJOTHUYECKUX U
MEIMIIUHCKHUX. B 9THX Kilaccax u3ydeHue JaHHOTO MPeaIMeTa IpeayCMOTPEHO B 00BEME yueOHO
Harpy3ku He MeHee 3 4 B Hezenmo B 10-11kmacce (o 105 9 B rox).

OT60p opraHW3aMOHHBIX (OPM, METOJIOB U CPEACTB OOYUYECHHS OMOJOTUU OCYIIECTBIISCTCS
¢ yuéToM cCHenu(HKH €ro CoAepaHUsS M HalpaBICHHOCTH Ha MPOJIOJDKEHHE OMOJIOrHMYecKoro
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO MPOPECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.

OO0s3aTenbHBIM YCIIOBHEM NpU OOyYeHHMHM OHOJOTMM Ha YIIyOJIEHHOM YPOBHE SBIISETCS
MPOBE/ICHUE JIA0OPATOPHBIX W MpakThueckux pabdor. Taxke ydacte 00y4YalOMUXCSB
BBITOJIHEHUH MIPOCKTHBIX U yUeOHO-UCCIIE0BATENIbCKUX PA0OT, TEMAaTHKA KOTOPBIX OMPEaeIseTCs
yUUTEIEeM Ha OCHOBE MMEIOLIUXCA  MaTepUANbHO-TEXHUYECKUX  PECYpPCOBH MECTHBIX
IIPUPOJHBIX YCIOBHM.



B TemarnyeckoM TMIIAaHUPOBAHUU JUIsI KAXKAOTO KJacca MPEAroaraeTcs pe3epB yueOHOro
BpemeHu. Ha 0a30BOM ypOBHE €ro peKOMEHy€ETCsl UCIO0Ib30BaTh ISl HOBTOPEHUSI M 3aKPETIIICHUS
MaTepuana, a Takke peduekcuu. Ha yrimyGieHHOM ypoBHE [UIsi MPOBEACHUS O0OO0OIIAIOIINX
YPOKOB, 3alIIUTHI 00yYaIOMIUMUCS MPOESKTHBIX U YU€OHO-UCCIIEI0BATEIBCKUX paboT.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA
YYEBHOI'O IPEIMETA «BUOJIOI'US»

Cormacho ®I'OC COO, ycraHaBmuMBaIOTCSI TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YYaIOIIMMHUCS TIPOTPaMM CPEIHEro OOINero 0Opa30BaHUS: JIMYHOCTHBIC, METANIPEIMETHBIC U
MMPEAMCTHBIC.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType /NMYHOCTHBIX pe€3yJlbTaTOB OCBOCHMs Ipeamera «buoiorus» BbIIEIECHBI
CIIEAYIOUIME  COCTaBJISIOIIUE:  OCO3HaHUe  OOYyYaIOUIMMHUCS  POCCHHMCKOM  IpaKAaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPEIEIICHUIO;
Hanuyue momusayuu K OOyUCHHIO OWOJIOTHM; yereHanpaeieHHoe paszeumue BHYTPEHHHUX
yOexXIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M UCTOPUYECKHUX TPAJULUNA pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS; 20MOGHOCMb U CHOCOOHOCMb OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATEIBHOCTH  LEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMM, IPUCYIIMMH  CHCTEME
Ouosiorndeckoro  oOpa3oBaHUs;  HAIUYUe  NPABOCO3HAHUA ~ IKOJIOTUYECKOM  KYJBbTYpBI,
CnocodOHOCmY CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIE TIIAHBI.

JInuHOCTHBIE pe3yIbTaThl OCBOEHMS NpeaAMeTa «bruoorus» T0CTUratoTCs B €IMHCTBE yueOHOU
U BOCIIMTATEIIBHOM [JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKHMH U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IIPUHSATHIMU B
o0miecTBe MpaBWIAMH W HOPMAaMM IOBEIEHHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHsI, PA3BUTHs BHYTPEHHEH IMO3MIMM JMYHOCTH, NMATPUOTU3MA U
YBaXEHUs K 3aKOHY W IIPaBOIOPSAKY, YEIOBEKY TPYyJa MU CTaplIeMy I[OKOJIEHUIO, B3aUMHOIO
YBaXEHUsI, OEpe’KHOro  OTHOIIEHHWS K  KyJbTYpHOMY  HAclHeAMI0 U TPagulUsaM
MHOI'OHAllMOHAJIBLHOTO Hapoaa Poccuiickon denepannu, Ipupoae U OKpyKarolen cpele.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS ydeOHOro mnpeamera «buoOnOrHs» MOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaroIIUuXcsi PyKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3WLIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, TO3UTHUBHBIX BHYTPEHHHUX
yOexXIeHHH, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTna,
paclIMpeHre KM3HEHHOIO OIbITa M OMNbITA JAEATEIBHOCTH B ITPOILIECCE PEaTU3alMM OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHOU EATEIbHOCTH, B TOM YHUCIIE B YACTH:

1. I'pa:k1aHCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXTAHCKOW MO3UIIMK OOYYaroIIerocss Kak aKTUBHOTO U OTBETCTBEHHOTO
qJIeHa POCCHICKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 0OS3aHHOCTEH, YBaXKECHHE 3aKOHA U TIPABOMOPSIIKA;
TOTOBHOCTH K COBMECTHOH TBOPYECKOW JICATEIHHOCTH TP CO3JIaHUU YYCOHBIX MPOEKTOB,
peleHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTh OIPEICIATh COOCTBCHHYIO MO3HUIIMIO IO OTHOIICHUIO K SBJICHHSIM COBPEMCHHOMN

’KM3HHU U OOBSICHATE €€;

YMEHHUE YUUTHIBATH B CBOMX JCHCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBHS
JIOJICH ¢ pa3HBIMU YOKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITUAIILHBIM MOJIOKCHHUEM;
TOTOBHOCTb K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO  BBIMOJIHCHHS  y4YCOHBIX,

MO3HABATEIIBHBIX W HCCIENIOBATENbCKUX 337a4, YBAKHUTEIHLHOTO OTHOIICHHS K MHEHHUIO



OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJIEPKAHMS;
TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU I€ATEIbHOCTH.

2. [IaTpuoTHY€eCKOro BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTb POCCUHCKON TPa’KAAHCKON MAECHTUYHOCTH, NATPUOTU3MA, YBAKEHHs K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PotnHOM, TOpAOCTH 3a CBOM Kpaii, CBOXO
Ponuny, cBOM S3bIK U KyJIBTYpPY, IPOLLIOE U HACTOSIIIEE MHOTOHALMOHAIBHOT 0 Hapoaa Poceun;
ONCHHOCTHOC OTHOUICHUC K HNPHUPOAHOMY HACICIHUIO W MaMATHUKAM MNPUPOJAbLI; JOCTUIKCHUAM
Poccun B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIICHMBATH BKJIAJ] POCCHUHCKHX YYEHBIX B CTAaHOBJICHHWE W pa3BUTHE OHMOJIOTHH,
[IOHMMaHMs 3HAYeHHUs OMOJIOTMM B IO3HAHMM 3aKOHOB HPUPOJBI, B JKU3HU YEJIOBEKa MU
COBPEMEHHOI'0 00I1IECTBA;

uzeiHas yoex1EHHOCTb, TOTOBHOCTD K CITY’KEHMIO U 3a1uTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cynb0y.

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEU POCCUICKOr0 HAPOA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUsI, ODUECHTUPYSChH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JITYHOTO BKJIaJ[a B IOCTPOECHUE YCTOMYHUBOTO Oy TyIIIEero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAMTEISAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA HEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaauLMsAMH HapoaoB Poccun.

4. 3cTeTHYeCKOro BOCIIMTAHHS :

JCTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOILLIEHUII;

[IOHUMaHUE SMOLIMOHAIILHOTO BO3/IEHCTBHS )KUBOU IIPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTb K CaMOBBIPA)KEHHMIO B PAa3HBIX BUAAX MCKYCCTBA, CTPEMIICHHE IPOSBIIATH Ka4eCTBA
TBOPYECKOM JINYHOCTH.

5. ®u3n4yecKoro BOCHUTAHUA:

NOHUMaHWE W pealn3alus 37A0pOBOro M Oe30macHOro obpaza >KHU3HU (30pOBOE NHTaHUE,
coOJII0ICHNE TUTHEHUYECKUX TIPAaBUII U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITUIA U OT/bIXA,
perynsipHas (¢u3nuveckas aKkTUBHOCTb), OEpeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/10pPOBBIO;

NOHUMaHHe [EHHOCTH MPaBUJ MHIMBUAYAIBHOTO U KOJJIEKTMBHOTO 0€30MacHOrO MOBEIEHUS B
CUTYaLUAX, YTPOXKAIOLUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TIOCIEACTBUM U HENPUATHS BPEIHBIX MpPHUBBIUEK (YNOTpeOJEHUsS aTKOToJs,
HapKOTHKOB, KYPEHHS).

6. TpyaoBoro BocnuTAHUSI:

TOTOBHOCTB K TPY/Ly, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJIOTMYECKOM M COIMAIBLHOW HAIPaBICHHOCTH,
CIOCOOHOCTh ~MHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIFHO  BBITIOJHSITH — TaKylO
JeSITeNbHOCTD;

UHTEpEC K pas3auuHbiM cdepaM TpoPecCHOHATBLHONW IESTEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIeit mpodeccuu U pearn30BbIBaTH COOCTBEHHBIC JKU3HEHHBIE IIJIaHBL;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHMIO M CAaMOOOPa30BaHUIO HA IPOTSHKEHUU BCEH KU3HM.



7. IKOJOrHYECKOro BOCIIUTAHUA:

IKOJIOTMYECKH 11e1ec000pa3HOe OTHOIICHHE K PUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIle, OCHOBE
¢€ CyIIeCTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTHYECKOH KyJIbTYphl: IPUOOPETEHHUE OTbITA TNIAHMPOBAHUS IIOCTYIIKOB
U OIICHKU MX BO3MOYKHBIX TTOCIICICTBHIA JJIsl OKPYIKAFOIICH CPEJIbl;

OCO3HaHUE TII00aTBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PELICHUs; CIOCOOHOCTh

UCIIOJIb30BATh MPUOOpPETAEMbIC MPH U3YYCHUU OMOJIOTHH 3HAHHS M YMEHHUS MpPH
pelieHrH TpoOJeM, CBS3aHHBIX C PAlMOHAIBHBIM IMPHPOJIONONIE30BaHHEM (COOIOACHNE
[PaBUJI MOBEJCHUS B MPUPOJIEC, HAMIPABICHHBIX Ha COXPAHEHUE PABHOBECHS B IKOCHCTEMaX,
OXpaHy BUJIOB, 3KOCUCTEM, OHOChepsl);

AKTHBHOE HEMPUATHE NCHCTBHUIl, MPUHOCSAIIMX BPEJ OKPYKAIOUICH MPUPOTHON cpeie, YMEHHUE
IMPOrHO3UPOBATH H€6HaI‘OHpI/ISITHbIe 9KOJIOTHYECCKUC IIOCIICACTBUSA npeaApUHUMACMBIX
JEUCTBUI ¥ IPEIOTBPAIATh HX;

HaJIM4Yue Pa3BUTOIO 9KOJOTHYCCKOTI'O MBIIIJICHU S, SKOJIOTHYECKOU KYJbTYPBbI, OIlbITa
JEATSILHOCTH JKOJOTMYECKOW HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS WMH B
HO3HaBaTeJII:HOfI, KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ IMPAKTHUKEC, TOTOBHOCTH K Y4YaCTHIO B
MPAKTHYECKOHN IESITEIbHOCTH SKOJOTMYECKOM HAPaBICHHOCTH.

8. IleHHOCTH HAYYHOTI'0 IO3HAHMS

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKud U OOLIECTBEHHON IMpPaKTHUKH, OCHOBAHHOIO Ha JMAJIOre KYyJbTYp, CIIOCOOCTBYIOILEIO
OCO3HAHMIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KyJIbTYpPbI KaK CPEICTBA B3aUMOAECUCTBUS MEXKTY
JIOJbMU U NTO3HAHUS MHUPA;

NOHMMaHUEe crenupuku OUOJIOTMM Kak HayKd, OCO3HaHus €€ poiau B (HOpPMHUPOBAHHUU
palMOHATBHOTO  HAYYHOTO  MBIIUIEHUS, CO3JAaHUU  ILIEJOCTHOIO TPEACTaBIE€HUs 00
OKpY’KarollleM MUpPE KaK O €IMHCTBE MPUPO/Ibl, YEJIOBEKA U OOIIECTBA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U peleHUH MPOoOIeM COXpaHEHHsI TPUPOTHOTO PABHOBECHUS;

yOeXKAEHHOCTh B 3HAUMMOCTH OMOJIOTUU ISl COBPEMEHHOM ITUBUIIM3ALMH: 00ECIIeYeHNsI HOBOTO
YPOBHSI pa3BUTHsI METULIMHBI;, CO3/JaHNE NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pellaTh
pecypcHble MpoOJeMbl pa3BUTHUSL YEJIOBEUYECTBA; IOWCKA IMyTEH BBIXOAA M3 TIJI0OATBHBIX
HKOJIOTHYECKUX MpobieM U oOecneueHUs IMepexofa K YCTOWYMBOMY  Pa3BHUTHIO,
paloOHaIbHOMY UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaHJAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHOJIOTUYECKUX 3HAHUW B ILENAX MOBBILIEHUS 00Ien
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOW YacTH (YHKIHMOHAIBHON
IrPaMOTHOCTH 00y4aromuxcsi, GopMUpyeMoOil pu U3y4eHUU OUOJIOTUY;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, MWCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS MJIs aHalu3a U OOBSICHEHUS SBJICHUMN
OKpY’Kalolllero MHpa M MPOUCXOIAUINX B HEM H3MEHEHUH; yMeHHE JenaTb 00OCHOBAHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4HbIX (PAKTOB M MMEIONIMXCS JaHHBIX C IEJIbI0 MOJYYEeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JJIS pelleHus mpolieM B
pEaNIbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHHE IIEHHOCTH HAyYHOH [JEeATEIBHOCTH, T'OTOBHOCTb OCYIIECTBIATh IPOEKTHYIO U
UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIMBUYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO, K aKTHBHOMY
MOJIyYEHHIO HOBBIX 3HAHUM 110 OMOJIOIUU B COOTBETCTBUHU C JKU3HEHHBIMU OTPEOHOCTIMM.

B mporiecce M0CTHKEHHS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS O0YYAIOUIMMHUCS POrPAMMBI
cpenHero oOmiero oOpa3oBaHHs y OOYYarOIIMXCS COBEPIUICHCTBYETCS  OMOYUOHANbHBIL



unmeiniekm, NpeAnoararomuil chopMUpOBaHHOCTb:

Camoco3HaHusl, BKIIFOYAIOIIETr0 CIOCOOHOCTh IIOHUMATh CBOE YMOIIMOHATIBHOE COCTOSIHUE, BUIETh
HAaIpaBJICHUs Pa3BUTHS COOCTBEHHON 3MOLIMOHANIBHOM c(ephl, ObITh YBEPEHHBIM B ceOe;

camope2yiuposanus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHNE, CITOCOOHOCTH AN THPOBATHCA K YMOIMOHAIBHBIM U3MEHEHHUSIM U TIPOSIBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYmMpenHel MOmusayuu, BKIIOYAIOIEH CTPEMIICHHE K TOCTIKEHHIO [IENTN U YCIeXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXO/S U3 CBOMX BO3MO>KHOCTEH;

Mnamuu, BKIFOYAIOIIEH CIOCOOHOCTH MOHUMATh YMOIIMOHAIBHOE COCTOSHUE JPYTUX, YIUTHIBATH
€ro MPH OCYIIECTBICHUU KOMMYHHUKAIIUH, CTIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHMIO;
COYUALHBIX HABBIKOS, BKITIOYAIOIINX CIIOCOOHOCTD BHICTPAUBATh OTHOIICHUS C IPYTUMH JIFOIbMH,

3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peraTh KOH(PIUKTHI.

METAIIPEJMETHBIE PE3YJIbTATbHI

MeramnpeqMeTHble pe3ysibTaThl OCBOCHMs YydeOHoro mnpeamera «buonorus» exuouarom:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOUIMXCS  MEXIUCIUILUTUHAPHBIC
(MexXMnpenMeTHbIe) O0LIeHayYHble TOHATHUS, OTPAXKAIOIIUE 1IEOCTHOCTh HAyYHOU KapTUHBI MUPA
U cnenu(uKy METOJI0B IMO3HAHMSI, HCIIOJB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBJICHHE, NPOILeCcC, CUCTEMa, HAay4HbIM (akT, NMPUHLMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIEI0BAaHUE, HAOIIOIEHUE, U3MEPEHHE, SIKCIIEPUMEHT U JIp.); YHUBEPCAIbHbIC YUEOHbIE
neiictBuss  (MO3HaBaTeNbHbIE, KOMMYHHMKAaTHBHBIE,  DPErYJSATHBHbIE), OOECleYMBarOIne
¢dopmupoBaHne (HYHKIIMOHATBHOW T'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIIUH O0YYaroIIuXCs;
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJbHblE Yy4eOHble IEHCTBUS B IIO3HABATEIbHON U
COLIMAJIbHOM IIPaKTHKE.

MeTtanpeameTHble pe3yIbTaThl OCBOEHUS IPOrPaMMBbl CPETHETO 0011Iero 00pa3oBaHMsl JOJIKHbI
OTpaXKaTh:

OBiajcHNEe YHUBEPCATbHBIMHU V‘IC6HLIMI/I MMO3HABATEILHBIMU JICHCTBUSIMU:

1) 6azosvie nocuueckue deticmeust.

CaMOCTOSITENIFHO ~ (pOpMyJIMpOBaTh ¥ aKTyallM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TMPH OCBOCHUM 3HAHWUN TPHEMBI JIOTHYECKOTO MBIINUICHHS (aHanW3a, CHHTE3a,
CpaBHEHHU, KiaccupuKaluu, 000OIIEHUs), PaCKPbhIBATh CMBICT OMOIOTHYECKUX MOHSATHI
(BBIIENIATH WX XapaKTepHBIC TPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU TIOHATHSIMH );

OTIPEICIIATh MEeNU JEATENbHOCTH, 3a]aBasi MapaMeTphbl U KPUTEPHH UX JOCTHKEHHUS, COOTHOCHUTH
PE3YJIBTATHI JISATSIBHOCTH C TTOCTABJICHHBIMH TEIISIMH,

UCIIONIb30BaTh OMOJOTUYECKHE TMOHATHUS ISl OOBSICHEHHUSI (PaKTOB M SIBICHUI JKUBOW MPHUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTUBHBIC, NeTyKTUBHBIC, 10 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH H ITPOTHBOPEYHS B PACCMATPHBACMBIX SIBJICHUSX, (JOPMYIHPOBATH BHIBOIBI U
3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CpPEACTBA JUIS TPEJACTABICHHS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4YaeMbIX OMOJOTMUYECKUX OOBEKTaX, a TaKkKe MPOTHBOPEUHN Pa3HOTO POa,
BBISIBJICHHBIX B Pa3JIUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IUTAH PEIICHUS MPOOJEeMbl ¢ YYETOM aHalu3a MMEIOIIMXCS MaTepHalbHBIX U
HEeMaTepUaIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTUBHI B JCSITEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM, OIICHUBATh
PUCKH TIOCTIEICTBUI e TENLHOCTH;

KOODJAWHUPOBATh M  BBHINOJHATE pPabOTy B YCIOBUSX pEATBbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIUICHUE ITPH PEIICHUHN KU3HEHHBIX TTPOOIIEM;



2) bazosvie uccie008amenbeKue Oetcmeust:

BJIAJICTh HAaBBIKAMHM Y4eOHO-HCCIICIOBATEIbCKOW W TPOCKTHON JEATCIIHOCTH, HaBBIKAMH
paspelieHus mpoodeM; ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB
pelIeHHsI MPAaKTHYSCKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOI0B MTO3HAHUS;

UCIIOIB30BaTh Pa3IMYHBIC BHABI JICATEABHOCTH 110 IOJYYEHHIO HOBOIO 3HAHHS, €ro
HUHTEPIPETAINU, PEOOPA30BAHUIO U IPUMEHEHHIO B YUCOHBIX CHUTyAIHsX, B TOM YHUCIE MPU
CO3JIaHMH YYE€OHBIX U COIMAIBHBIX IIPOCKTOB;

GbopMHpOBaTh HAYYHBIM THUIl MBIIICHUS, BJAJCTh HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMU
MOHATHAMH M METOAAMU;

CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBbIC 3aJauyd B OOpA30BATEIBHON JEATCILHOCTH W
KM3HCHHBIX CHTYaIlHsX;

BBISIBJISATh PHYMHHO-CIICJCTBEHHbBIC CBS3M M aKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelICHUs,, HAXOMUTh apryMEHTBhI I JIOKAa3aTelbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

AHAJM3MPOBATh MOJYYCHHBIC B XOJC PEIICHUS 3a7a4 PEe3yJIbTaThl, KPUTUYECKH OICHUBATh MX
JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MECHCHHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIMsIM, OIICHHUBAThH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIIATL IICJICHANPABICHHBIA IMOMCK TIEpEeHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
podeCCHOHATIBHYIO CPELY;

yMETh IIEPEHOCUTh 3HAHHUS B MIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH )KHU3HEACATCIbHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUT'aTh HOBBIC MJICH, ITPE/IaraTh OPUTHHAIBHBIC TTOXOIbI M PEIICHHS; CTABUTH MPOOIEMbI 1
3aj1a4M, JOMYCKAOIIHe ATbTePHATHBHBIC PEIICHHMS;

3) oeiicmeusi no pabome ¢ ungopmayuet:

OpPUEHTUPOBATHCS B PA3IUYHBIX HCTOUYHUKAX MH(OpMaLUU (TeKcTe y4eOHOTo Mocoous, HayyHo-
MOMYJIAPHON JIUTEparype, OMOJOrMYECKUX CIIOBAPSAX U CIIPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax
naHHbIX, B VHTepHere), aHanmu3upoBaTb WHQPOPMALMIO pA3IUYHBIX BUAOB U  (GopM
IIPEICTaBICHMS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

dbopMynrpoBaTh 3ampockl W MPUMEHATh pa3nyHble METOJbl MNpU IMOUCKE U oTOope
Ouosiornyeckoit nHpopMaIu, He0OX0IUMOH /7S BBIMOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCHOJB30BaHUSA MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpPILICHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAaHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMAIbHYIO (JOPMY NpEACTaBICHUS OMOIOIrHYEeCKON HH(OpMaLun
(cxemsl, rpauKH, IMarpamMMsbl, TaOJIHUIIbI, PUCYHKH H Jp.);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEJICTBA IIpU paboTe ¢ OUOIOrnyecKoil nHpopmarmei:
NPUMEHATh XUMUYECKHe, (pu3nueckue M MaTeMaTH4YeCKue 3HAaKH U CHUMBOJBI, (POPMYIIBI,
ab0peBuaTypy, HOMEHKIIATYpy, UCIOIb30BaTh U MPEOOPa30BBIBATh 3HAKOBO-CHMBOJINYECKHE
CpEICTBa HAIJISIIHOCTH;

BJIa/IETh HAaBBIKAMHU PAaCMO3HAaBaHMs M 3alIUThl WH(pOpMaluu, HHHOPMAIIMOHHON OE€30MacHOCTH
JUYHOCTH.

OBaJicHNE YHUBEPCAIbHEIMM KOMMYHUKATUBHBIMU JCHCTBUSIMMU:

1) obwenue:

OCYIIECTBIIATE KOMMYHHUKAIIMM BO BceX cepax >KW3HH; aKTHBHO y4acTBOBATh B HAJIOTE WIIH
JIMCKYCCHU TI0 CYIIECTBY OOCYKIaeMOi TeMbl (yMEHHE 3a]aBaTh BOIIPOCHI, BBICKA3bIBATh
CY’)KICHHS OTHOCHUTEIILHO BBIMOJIHCHUS TpEIaracMoil 3afadd, YYHUTHIBATh HHTEPECHl H
COTJTACOBAHHOCTD TIO3HUIIUI PYTUX YYACTHUKOB JUAJIOTA WIIH TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHUS, MOHMMATh 3HAYCHHE COIMAIbHBIX 3HAKOB,
NPEINOCHUTOK BOSHUKHOBEHHSI KOH(PIIMKTHBIX CHTYAIUi; yMETh CMATYATh KOHMINKTHI U BECTH
MIEPETOBOPBI;



BJIAJICTh PA3IMYHBIMU CHOCOOAMH OOILEHUS M B3aUMOJICHCTBUS; MOHUMATh HAMEPEHUsS JPyTUX
JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIIEHHWE K COOECeIHHWKY M B KOPpPEKTHOW (opme
(bopMyIMpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) cosmecmmnas 0esmenrbHOCHb!

IIOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIMBUAYaJIbHON pabOThI IPU pEIIEHUH
OMoJIOrNYecKoil MpoOsieMbl, 0OOCHOBHIBAaTh HEOOXOAUMOCTh HMPUMEHEHHUS TPYIIOBBIX (HOpM
B3aMMOJICHCTBHUSI ITPU PELICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy W METOJIbl COBMECTHBIX JEHCTBHHA C YYETOM OOLIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)kJJOr0 WieHa KOJUIEKTHUBA;

NPUHUMATD LIEJIH COBMECTHOM JIEATEILHOCTH, OPraHU30BBIBaTh M KOOPJMHUPOBATH JACHCTBUS 1O
e€ JOCTHI)KEHHUIO: COCTaBIATh IUIaH JAEHCTBHM, pacupefensTb poiau ¢ Yy4ETOM MHEHMH
YYaCTHHKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KayeCTBO CBOETO BKJA/Ja M KaXJOTO y4aCTHMKA KOMaHJbl B OOLIMI pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

npeJlaraTb HOBbIE IPOEKThI, OLEHUBATh WUAEH C [O3ULIUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMUYECKOE IMOBEJIEHHE B PA3IUYHBIX CUTyalHsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

OBJI&Z[GHI/IG YHUBCPCAJIbHBIMU PETYJIATHBHBIMHA ,ZIGI\/JICTBI/UIMI/II

1) camoopeanuzayus:

UCIIOJIb30BaTh OMOJIOrMYEeCKHe 3HAHUS /sl BBISABICHHS MPOOJIEM U MX PELIeHHs B KU3HEHHBIX U
y4eOHBIX CUTyalUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHMUN IENIeBbl€ U CMBICIOBBIE YCTAHOBKH B CBOHUX
JNEUCTBUSAX M MOCTYIKAaX 0 OTHOLICHHIO K JKMBOW IPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKaIOILLHUX;

CaMOCTOSITENIbHO OCYLIECTBIIATH IIO3HABATENBbHYIO JI€ATEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUTh
u (opmynupoBaTb COOCTBEHHBIE 3a/laud B 0Opa30BaTENbHON JEATENBHOCTH U KM3HEHHBIX
CUTyalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH peIIeHUs] MpoOJIeMbl € YYETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MTPENOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (OPMUPOBAHHMIO M MPOSIBICHUIO HIMPOKON 3pYIUIUMM B pa3HbIX 00JacTsIx
3HaHU, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHbD;

2) CamoKOHmMpPOb.

JlaBaTh OIIEHKY HOBBIM CHTYyalldsM, BHOCHTH KOPPEKTHBBI B JESATEIBHOCTH, OIIEHHBATH
COOTBETCTBHE PE3YJILTATOB IIEIIAM;

BJIaZIETh HaBBIKAMH ITO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPINAEMBIX ICHCTBHM U
MBICITUTEIBHBIX POIECCOB, UX PE3YJILTATOB U OCHOBAHMIA; UCIIOIB30BATh MPUEMBI PeIICKCHH
JUISL OLIEHKH CHUTYAIliH, BBIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHMBATh PUCKH M CBOEBPEMECHHO IMPUHHUMATh PEIICHHS 10 MX CHIKCHUIO;

IPHHAMATH MOTHBBI i aPTyMEHTBI IPYTHX [IPU aHAJIHM3€ PE3YJIbTATOB JICSITELHOCTH;

3) npunsmue cebsi u Opyux:.
MPUHUMATH CeOsI, MOHNMAsi CBOM HEJIOCTATKH U JOCTOUHCTBA;



IIPUHUMATb MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3yIbTaTOB ACITCIBHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYTUX Ha OMINOKY;
pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C IIO3ULIUU JPYTOro YeloBeKa.

HNPEAMETHBIE PE3YJIBbTATBI HA BA3OBOM YPOBHE

[Ipenmernsie pe3ynbraThl ocBoeHus nporpamMbl COO mo Oumonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuudeckue uisg yueOHoro npeamera «buosnorus» HaydHble 3HAHWS, YMEHHS U
CrocoObl JEMCTBUH 1O OCBOEHHUIO, HMHTEPIPETAMH M TNPEOOpa3OBaHHUIO 3HAHWN, BUbBI
JEATEIIFHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHMS W NMPHMEHEHUIO 3HAHWH B Pa3JIMUHBIX y4EOHBIX
CUTYAIMsIX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIHUsIX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme
HpeIMETHBIE Pe3yJIbTAThI IPEICTABIICHBI IO TO1aM 00yUYeHHSI.

10 kaace

[IpenMeTHBIE pe3yabTaThl OCBOSHUS yUueOHOro peamMeTa « Buonorusy 10mKHbBI OTpaXaTh:

1) chopmMHpPOBaHHOCTH 3HAHMH O MECTE W POJIM OMOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpaA H
HAYYHOTO MHUPOBO33PEHUS; O BKIIAJEC POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
O6uosnoruy; (pyHKIMOHAIBHOM TPaMOTHOCTH 4YeNlOBEKa [UJIsl PElIeHUs >KU3HEHHBIX 3ajad; 8
HO3HAHUU 3AKOHO8 NPUPOObL U peueHuu Npooiem payuoHaiIbHO20 NPUPOOONONb308AHUS, O BKIAOe
POCCULICKUX U 3aPYOeHCHBIX VUEHBIX 8 pa3sumue OUOI02UL;

2) yMEHHEe pacKphiBaTh COJIEpKAHHUE OMOJOIMYECKUX TEPMHUHOB M MOHSATHMN: KHU3Hb, KJIETKA,
opranu3m; MeTabon3M (0OMEH BEIIECTB U IIPEBPAILICHUE YHEPTUH ), TOMEOCTa3 (CaMOPETyIISIus),
ypOBHEBasi  OpraHW3alusi  KUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PENpOpyKIIUs),
HACJICJICTBEHHOCTh, W3MEHUUBOCTH, POCT WM PAa3BUTHE; 6IAOCHUEC CUCNEMOU OUON02UYECKUX
SHAHWU, Komopas exuroyaem. buonocuyeckue meopuu (xaremoynas _meopus 1. Illeanna, M.
Hlnetioena, P. Bupxosa; xpomocomuasn meopus Hacreocmeeunocmu 1. Mopeana); yuenus (H. U.
Basunosa — o yenmpax mH02000pa3uUs_ U _NPOUCXOHCOCHUS KYAbIMYDHbIX DACIMEHUN), 3aKOHbI
(e0urno0bpA3UsL NOMOMKOE NEPEO20 NOKONCHUS, DACUENTICHUS, YUCTOMbL 2aMem, HE3a8UCUMO20
Hacneoosanusn 1. Menodens; comonocuyeckux psooé 6 Haciedcmeennou usmenyusocmu H.U.
Basunosa),; npunyunwi (xomniemenmaprocmi),

OTIPEETISATH TPAHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

3) yMeHHe BIaeTh METOJaMH HAYYHOTO MTO3HAHUS B OMOJIOTUH: HAOJFOICHUE M OTIMCAHUE KMBBIX
CUCTEM, TPOIIECCOB W SIBJICHUI; OpraHW3aIus M MPOBEIACHUE OMOJOTHYECKOTO IKCIICPHUMEHTA,
BBIJIBIDKCHUE THUIIOTE3bl; BBISBICHUE 3aBUCUMOCTH MEXKIy HCCICIyeMBbIMA BEIIMYMHAMH,
00BsICHEHUE TIOTYYSHHBIX PE3YJIbTATOB, UCIIOIB30BAHHBIX HAYUYHBIX IOHATHH, TEOPHIA  3aKOHOB;

YMEeHUEe 0enams 6ble00bl HA OCHOSAHUU NOJVYEHHBIX pPEe3VIbIMamos; 61d0eHUue OCHOSHbIMU
Memooamu _HAYYHO20 NO3HAHUSL, UCHOJb3VeMbIX 6 OUOL02UYECKUX UCCIe00B8AHUIX _HCUBBLX
00bexmos (onucanue, usmeperue, HabarodeHue, IKCHEPUMeHm),

4) yMeHHWE BBIJICIATh CYIIECTBCHHBIC MPU3HAKH BHPYCOB, KJIIETOK MPOKAPHOT U DYKApPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIECTB U
MIPEBpAICHHS] YHEPTHH B KJIETKE, (OTOCHHTE3a, TUIACTHYCCKOTO0 M IHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOIOTBOPEHUS, PA3MHOKECHHS, UHIUBUIYaIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3); A8MOmMpoPHO20 U cemepompodHO20 MUnos NUmManus, Gomocunmesa,
2amemozenesda, dImMopuocene3a, NnoCmMIMOPUOHANILHO20 _PA36UMUSL, 83AUMOOCUCEUs. 2EHO8,
2emepos3uca; UCKYCCmMEeHH020 omoopa;

5) ymenue ycmanasiusamos 63aumocssizu_MexHcoy OpeaHoudamu KIemKu U ux QVHKYUIMU,
CIMPOEHUEM KIemMOK PA3HbIX MKAHEU U UX QYHKYUAMU, MENCOY OP2AHAMU U CUCEMAMU OP2AHO8
V_DAcmenuil, HCUBOMHbIX U YEN08eKA U UX (DVHKUUAMU, MEeHCOY CUCMEMAMU OP2AHOS8 U UX
dyukyuaMu, Medxncoy dsmanamiu_0OMEHA 6eulecmes, dManam_K1emoyHo20 YUKAA U IHCUSHEHHBIX
YUKIO8 OP2AHUMOS; DIMANAMU IMOPUOHANILHO20 PA36UMUSL, 2eHOMUNOM U (DeHOmUnoMm,




Genomunom u pakmopamu cpeodbi 0OUMAaAHUL;

6) ymeHue eviAenAmMb OMAUYUMENbHbIE NPUSHAKU JHCUBLIX CUCTNEM, 8 MOM YUCLe PACMeHUl,
HCUBOMHBIX U YENI08EKA,;

7) yMmeHue ucnonv306ams _coOmMEEmMcmsyiowue apeyMeHmyl, OUOI0SULECKVI0 MePMUHOIOUIO
U CUMBONIUKY OJisL 00KA3AMeNbCmMEa pOOCEA OP2AHUBMO8 PAZHBIX CUCEMAMUYECKUX 2PYRN,

8)yMeHuEe NPUMEHSTH MOJTyYeHHBbIC 3HAHUS Ui OOBSCHEHUS OMOJOIMYECKHX IMPOIECCOB U
SBJICHUH, JIS1 IPUHATHSA IPAKTUYECKUX PELICHUH B [IOBCEIHEBHON KU3HH C LENIbI0 00ECIeUeHUSI
0€30IIaCHOCTH CBOETO 3JI0POBbS W 3I0POBbS OKPYXKAIOIIMX JIOAEH, COONMIOJACHUS HOPM
IPaMOTHOTO IMOBEJEHHUs B OKpYXarollell NpUPOAHOM cpele; MOHUMAaHME HEOOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OHOJIOTMM M OMOTEXHOJIOTHH ISl palOHAILHOTO
IPUPOONOIb30BAHNUS;

9) yMmeHHWe pemarb 3JCMEHTAPHbIC TI'CHETUYECKHE 3aJaud Ha MOHO- W JUTHOPHIHOE
CKpeLIMBaHKE, CLEIJICHHOE HAClIeZ0BAaHUE; COCTABIATh CXEMbl MOHOTMOPHIHOTO CKpEIMBAHMS
JUIS TIpeACKa3aHus HacleIOBaHHUS NMPU3HAKOB Y OPraHU3MOB; VMeHUue peulambs Ouonosuyeckue
3a0auu, @vlAGNAMb NPUYUHHO-CLEOCMBEHHbIE CBA3U MENHCOV UCCIe0VeMbIMU OUON02UYeCKUMU
npoyeccamu u A6NeHUAMU, 0eNamb 8bl600bl U NPOSHO3bL HA OCHOBAHUY NOJIYYEHHbIX PE3VIbMaAmos;

10) ymeHHe BBINOJHATH JTa0OPATOPHBIC U MPAKTHUECKUE PAaOOThI, COOIIOAATh IpaBUiIa MPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

11) ymeHHe KPUTHYECKH OLCHHBATH W HMHTEPIPETUPOBATh HMH(OPMAIMIO OUOJIOTHYECKOTO
CoOJIepKaHMsl, BKIIIOYAIOILYIO [ICEBIOHAYYHbIE 3HAHUS U3 Pa3IuyHbIX HcTouHUKOB (CMU, HayuHo-
HOIYJIAPHbIE MaTepuaibl); 3TUYECKUE acCIeKThl COBPEMEHHBIX HCCIIEZIOBaHUII B Ouosoruu,
MenuIuHe,  OMOTEXHOJOTHH,  VMeHUue  8bl0ueamsv  2Unomesbl, npoeepamy____ux
IKCHEPUMEHMATILHLIMU __ CPEOCMB8amMu, (DOPMYIUPYa  yelb UCCIe008AHUSA, aHANU3UPOBAINb
NONYYEHHbLE Pe3YIbIMambl U 0e1amb 6bl800bl;

12) ymeHme co3maBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIC COOOIICHHs, 0000mIas
Ouojoruueckyro HMHGOpPMAIUI0 M3 HECKOJbKHUX HMCTOYHMKOB, TIPaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN anmnapaTt OUOJIOTHH.

13) ymenue yuacmeosamo 6 yuebHo-ucciedosamenbckol pabome no O6uoio2uu, 3K0L02UUU
MeOuyure, NposooUMOlU HA_0a3e WKOAbHbIX HAVYHLIX 00uecms, U nyoauyHo npeocmasisimb
NOJIVYEHHblE PEe3YaAbMambl HA V4EeHUYECKUX KOHpepeHyusx;

14) ymenue oyenusams smuieckue acheknol CO8PEMEHHbIX UCCIe)08AHUL 8 00Iacmu 6uoI02UU
U_MeOuyunvl _(KIOHUPOBAHUE, UCKYCCIBEHHOE ONI000MEOPEHUe, HANPABICHHOEC USMEHEHUE
2EHOMA U CO30AHUE MPAHCSEHHBIX OP2AHUIMOE);

15)  ymenue  ocywecmensimos  0cosHannwlii _ 6b100p  OvOyweln  npo@eccuoHaibHou
desmenbHocmu_8_obracmu_Ouonocuu, MeOuyunbl, OUOMEXHON02UU, eMEPUHADUL, CEebCKO20
X033UCMEA, NUWEBOL NPOMBILUICHHOCMU, VeIYOIsAmb NO3HABAMENbHbLI UHMEpPeC, HANPAGIeHHbLL
HA__OCO3HAHHLI _6blOOp coomeemcmeyiowel npogeccuu U npoooadceHue Ouoio2u4ecko20
00pA3068aHUSL 8 VUPEAHCOCHUSIX CPEOHE20 NPODeCCUOHAIbHO20 U 8bICULE20 0OPA308AHUSL.

11 kaacce

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS y4eOHOTO MpeaMeTa « BHoIorusy JOMKHBI OTpaXkaTh:

1) chopMHPOBAHHOCTh 3HAHHK O MECT€ W PONM OHOJOTHH B CHCTEME HAydyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAay4YHOH KapTHHBI MHpa U
Hay4YHOTO MHPOBO33PEHHS; O BKJIAJE POCCUUCKHX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu; QyHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a7a4;

2) yMEHHE pacKpbIBaTh COACp)KaHWE OMOJIOTHYECKHUX TEPMHHOB M TIOHSTHM: BUI, TOIYJISAIUA,
reHO(OH/T, PBOJIIOLHNS, ABMKYIIHE CHIIBI ((PaKTOPBI) IBOIIOIMH, TIPUCIIOCOOIEHHOCTh OPTaHU3MOB,
BH1000pa30BaHME, YKOJIOTHYECKUE (DAKTOPHI, IKOCUCTEMA, MTPOAYIIEHTHI, KOHCYMEHTBI, PETyIICHTHI,
[[eNU MUTAHUS, YKOJIOTUYeCKas mIupaMua, OMoreoneHos, buocdepa;

3) BIaJCHHE CHCTEMOH OHOJOTrMYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOMNOJATaIOIIHE
OMOJIOTMYECKUE TCPMHUHBI W MOHATUSA (PKU3Hb, KIJICTKA, OpraHM3M, MeTa0oJM3M, IOMEOCTas,
CaMODPETYAAIHNs, CAMOBOCIIPOU3BEIEHNE, HACIEACTBEHHOCTh, H3MEHYHNBOCTE, POCT M Pa3BUTHE);
ounonornueckne teopud (kaerouynas teopus T. Illsamma, M. Illnedimena, P. Bupxosa;




XpoOMOCOMHas Teopust HachencTBeHHOCTU T. Moprana); yuenus (H. M. BaBuiioBa — o 1ieHtpax
MHOTr000pa3usi ¥ NPOUCXOXKICHUS KYIbTYPHBIX PACTEHUMN); 3aKOHBI (€AMHOOOpa3usi NOTOMKOB
[IEPBOT0 MTOKOJICHUS, PACHICTIIICHUS, YACTOTHI TaMET, He3aBUCHMOTO HaclienoBanus ['. Menjens;
TOMOJIOTHYECKHUX PSAJOB B HaclAeACTBEHHOW wu3MeHunBocTH H.W. BaBuioBa); OpPUHIUIIBI
(KOMILIEMEHTAPHOCTH);

4) ymenue uziarats Ouosornueckue Teopuu (3Bostonnonnas teopus Y. JlapBuHa, cuHTeTHUECKAS
TEOPHs SBOJIOLINH ), 3aKOHBI U 3aKOHOMEpHOCTH (3apobiiieBoro cxoactsa K. M. bapa, uepenoBanust
IVIaBHBIX HampaBiaeHud u myrted sBomrorun A. H. CeepruioBa, yuenuss o Ouwochepe B. U.
Bepnajckoro), onpeaensiTh TpaHUIIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMAaM;

5) yMeHHUe BIaIeTh METOJAMU HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOJIOICHUE U OTIUCAHUE KUBBIX
CHCTEM, TIPOIIECCOB W SIBJICHWUM; OpraHM3allds WM TPOBEICHHE OWOJIOTHYECKOr0 JKCIIEPHUMEHTA,
BBIJIBUKEHHE THIIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXKAY HUCCIIEAYEMbIMU BETMYMHAMU, OOBSICHEHUE
MIOJTyYCHHBIX PE3yJIbTAaTOB, UCTIOIH30BAHHBIX HAYYHBIX TIOHSATHUH, TEOPUN U 3aKOHOB; YMCHHE JIENIATh
BBIBOJIbl HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

6) yMEHHE BBIIEIATH CYIICCTBEHHBIC NMPU3HAKUA CTPOCHUSI OUOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIU, MPOyIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€O1IEHO30B 1 3KOCUCTEM; OCOOCHHOCTH
MPOIIECCOB:  HACJICACTBCHHONH HM3MEHYHMBOCTH, ©CTECTBEHHOro OTOOpa, BUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JACUCTBUS IKOJIOTUYECKUX (PaKTOPOB HA OpPraHU3MBI, IEpEeHoCca
BEIIECTB M TIOTOKA DHEPTHH B DKOCHCTEMAaxX, aHTPOIIOT'CHHBIX M3MCHCHHMH B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOTCOXMMHUYECKHX LIUKIOB B Onocdepe; yMeHUE BbLIETATh
CYIIICCTBCHHBIC  MPU3HAKH: BHUPYCOB, KIJIETOK IMPOKAPHUOT W DYKAPUOT;  OJHOKICTOYHBIX
Y MHOTOKJIETOYHBIX OPTaHHU3MOB, B TOM YucIie OakTepuil, rpuOOB, pACTEHH, JKUBOTHBIX U YEJIOBEKA;
CTPOCHHSI _ OpPTaHOB W CHCTEM  OPTaHOB  pPACTEHUH, JKUBOTHBIX, YCJIOBEKA; MPOIECCOB
KU3HEJCATSILHOCTH,  NPOTEKAIONIMX B OPraHM3Max  PAcTeHUH, SKMBOTHBIX U YEJIOBEKa;
OMOJIOTMYECKHUX MPOIIECCOB: 0OMEHa BEIIECTB (METabOIM3M), IPEBPALICHUS] SHEPTHH, OPOXKEHUS,
aBTOTPO(HOI0 U reTepoTpo(HOro TUMOB MUTAHUSA, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Melo03a,
raMeToreHesa, dMOpHoreHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHSI, PA3MHOXKCHWS, WHIMBIIYAITEHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, TeTEPO3Hca; HCKYCCTBEHHOTO 0TO0pa;

7) yMCHHE MPUMEHSTH TMOJNyYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTUYECKHX IPOIECCOB U
SBIIGHUH, AJI MPUHATHS MPAKTHUECKUX PEIICHUN B MOBCEAHEBHOW KU3HU C LIETBI0 00eCTIeUeHHs
0€30MaCHOCTH CBOETO 37I0POBbS M 3I0POBBSI OKPYKAIOLIUX JTFOEH, COOIIOICHHS] HOPM TPaMOTHOTO
MOBE/ICHUA B OKpYXKAWOIIEH NPUPOTHONW cpeae; MOHUMaHHE HEOOXOIUMOCTH HCIOIb30BAaHUS
JOCTHKECHUH COBPEMEHHOMN OMOJIOTHH TS PAIlOHATBHOTO TTPHPOJIOTIONL30BAHUS;

8) yMeHHe yCTaHaBIMBAThb B3aWMOCBS3HM MEXIY OpPraHOWIAMH KJIETKH U MX (QYHKIHIMH,
CTPOCHHEM KJIETOK PAa3HBIX TKaHEW W MX (YHKIUSMU; MEKIY OpPraHaMH M CHCTEMaMH OPraHOB
Y PACTEHHIA, )KHBOTHBIX U YeIOBEKa M MX (PYHKIHUIMU; MEKITY CHCTEMaMHU OPTaHOB M X QYHKIIUIMU,
MEXJTy dTallaMi OOMEHA BEIIECTB; dTAllaMH KJICTOYHOTO ITUKJIA U )KHU3HESHHBIX ITUKJIOB OPraHU3MOB;
dTanaM SMOPHOHATBHOTO PAa3BUTHUS; TEHOTUNIOM U QeHOTUnOM, HeHOTHNOM U (haKTopaMu CpeJibl
oOuTaHwus;

9) yMeHUWE BBISBIATH OTIWYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIE PACTCHH
JKUBOTHBIX U YEJIOBEKA;

10) yMeHHE WCHOIB30BaTh COOTBETCTBYIOIIHME apPTyMEHTHI, OHOJIOTHYECKYI0 TEPMHUHOJIOTHUIO
Y CUMBOJIMKY JUIS JIOKA3aTeJIbCTBA POJACTBA OPraHU3MOB PAa3HBIX CHCTEMATHYCCKHX TPYIIIL,

11) ymMeHue pemaTh OMOTOTHYECKHUE 33/1a4M; BBISBIATH MPUYMHHO-CICICTBEHHBIE CBA3H MEXKIY
HCCIICTYEeMBIMU _OWOJIOTHYECKUMHU _ TIPOIIECCAMU U SBJICHUSIMU; JIeJaTh BBIBOJIBI W MMPOTHO3BI
Ha OCHOBAHUU MOJTYYCHHBIX PE3YILTATOB;

12) ymeHue pemrath SJIEMCHTAPHBIC OHOJOTHYECKHE 3aJadM, COCTaBJIATh CXEMBI IEpeHOCa
BEILIECTB U SHEPTHUH B SKOCHCTEMaxX (LIEMU MUTAHUS);

13) yMeHue BBITIOIHATH Ja00OpaTOPHBIE U IPAKTUYECKUE paOOThI, COOTIOIATh TTpaBuia Mpu padoTe
C y4eOHBIM U J1a00paTOpHBIM 000pYIOBaHUEM;

14) yMmeHHME KPHTHYECKM OIIEHHWBAaTh W HMHTEPIPETUPOBATh HH(POPMALHUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIONIYIO IICEBIOHAYYHbIC 3HAHUS U3 pa3InyHbIX UCTOYHNKOB (CMU, HaydHO-
MOMYJISIPHbIE MAaTEPUAJIbl); paCCMaTPUBATh ITI00ATBHBIE HIKOJIOTHUECKHE POOIEMbl COBPEMEHHOCTH,
(bopMHpOBATh IO OTHOLICHUIO K HUM COOCTBEHHYIO O3HIIUIO;

15) ymeHwe co3maBaTh COOCTBCHHBIC ITHCHBbMEHHBIE M YCTHBIE COOOIICHHS, 00001mas
OHoI0rNYecKyo HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIH30BaTh TOHATUHHBIN




ammapar OMOJIOTHH;

16) yMeHHME BBIABUIaTh TMIOTE3Ll, NPOBEPITH HMX OKCIEPUMEHTAIBLHBIMH CPEICTBAMHU,
hopMyIHPYS LIEIh HCCIEAOBAHNS, aHAIU3UPOBATH OIYYEHHBIE PE3YALTATEI U IEIATh BBIBOILL;

17) yMeHME yYacTBOBAaTb B YYEOHO-MCCICAOBATEALCKON paboTe IO OMOJIOTHMH, 3SKOJOTHHU
M MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOINECTB, M IYOIMYHO IPEACTABIISITEH
MOJYYEHHEIE PE3YJILTATHI HA YUCHUYECKUX KOHPEPEHIIUAX

18) yMeHHE OLICHMBATH DTHYECKUE ACIEKTHI COBPEMEHHBIX MCCIENOBAHUN B 00JIACTH OHOIOTHHU
M MEJUIUHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIIOJOTBOPEHNUE, HAIPABICHHOE U3MEHEHHE TeHOMA
M CO3JaHHE TPAHCTE€HHBIX OPraHU3MOB);

19) yMeHHE OCYIIECTBISATL OCO3HAHHBIM BEIOOp Oyayiie npodheccHoHaabHOW AEITENbLHOCTH
B 001aCTH _OMOJOTMH, MEIULMHBI, OUOTEXHOJIOTHMU, BETEPUHAPHHU, CEJIbCKOI'0 XO3SAMCTBA,
IMUIIEBOH IPOMBINUIEHHOCTH, YINIYOJATHL IO3HABATSABHBIM HMHTEpPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOWICH OpoGheCCUM M IPOJOKEHUE  OHMOJOTHMYECKOr0
00pa30BaHus B YUPEKIEHUAX CPEAHETO PO EeCCHOHATLHOI0 M BEICIIEr0 00pa3oBaHus.




COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «BHOJIOI' 51>

10 KJIACC

ba3oBblii ypoBeHb

Yriy0JieHHbIH YPOBEHb

10 knacc. 1 4 B Heneno, Bcero 34 4, u3 Hux 1 4 — pesepBHoe
Bpemsi

10 kmace. 102 4, u3 Hux 1 4 — pe3epBHOE Bpems

Tema 1. BuoJsiorusi kKak Hayka

buonorust kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMHU,
TEXHUYECKMMH W JPYTMMHM  €CTECTBEHHBIMH  HayKaMH,
dbunocodueit, 3THKOM, dcTeTUKON U TmpaBoM. Pons Ouonoruu B
(dbopMHpPOBaHUN COBPEMEHHOM Hay4HOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HayK.

Metoapl  TMO3HaHUS  KMBOM  mpupoabl  (HabmroAeHue,
SKCHEpUMEHT,  ONHCAaHWEe,  H3MEpeHue,  Kiaccudukanus,
MOJIETTMPOBaHUE, CTATUCTHUECKass 00pabOTKa JaHHBIX).

Jdemoncrpanuu:

Ilopmpemwr: Y. [apsun, I'. MeHnens,
JIx. Yorcon u ®@. Kpuk.

Tabnauywl u cxemvl: «MeTOIBI TO3HAHUS XKUBOU TPUPOJIBD».

JlabopaTopHble 1 npakTHYecKHe padoThI:

Ilpakmuueckas paboma Ne 1. «/crionp30BaHue pa3InIHBIX
METOJIOB MPU U3YUEHUU OHOJOTHYECKHX OOBEKTOBY.

H. K. Komb1os,

Tema 1. buosorusi kKak HayKka

CoBpeMeHnHast Ouojorus — KOMIUIEKCHAsE Hayka. Kpamkas ucmopus
passumus_6uonozuu. buonorudyeckue HayKd M HU3ydaeMble UMHU MPOOJIEMBI.
Dynoamenmanbhble, NPUKIAOHbIE U NOUCKOBbIE  HAVYHbIE UCCNe008AHUAE
buonocuu.

3HaueHne Ouonoruu B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa. Illpogheccuu, ceazannvie c buonocuell. 3unauyenue OUOLOUUB
NPAKMU4ecKoll _0esimeibHOCIU _4elo8eKd: MeOUuyUHe, CelbCKOM XO03slicmae,
NPOMBILUICHHOCMU, OXPAHE NPUPOOBL.

JdemoncTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apgeit, I'. Mengens, B. 1. Bepuanckuii, U. I1. [Tanos, U. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuii, [[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuimpl 1 cxeMmbl: «CBsA3b OMOJOTHM C JIPyTMUMH Haykamm», «Cucrema
OMOJIOTHYECKHUX HAYK».

Tema 2. ’KuBble cucTeMbl H X OPTraHU3aNMUS

JKuBpie cucreMbl (OMOCHCTEMBI) KaK MpEeaMET HW3YYCHUS
Oouosoruu. OTIMYME KHUBBIX CHUCTEM OT HEOPraHMYECKOH

Tema 2. 7KuBble cuCTeMbI H HX H3Y4YeHHE

JKuBble cucTeMbl Kak peaMeT u3yueHus Ouonaoruu. CBOHCTBA JKUBBIX CUCTEM:
€IMHCTBO XMMHMUYECKOTO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTh, CIIOKHOCTb
U YTIOPSIIOYEHHOCTD CTPYKTYPBHI, OTKPBITOCTb, camMoOpraHu3anus,




MIPUPOJIBI.
CpoiictBa OmocucteM ¥ HX pa3HooOpasue. YPOBHU
OopraHm3zalu  OHMOCHUCTEM:  MOJICKYJSIPHBIH,  KJIETOUHBIH,
TKAHEBBIM, OpraHu3MEHHBIH, MOIYJISIUUOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTreOeHOTUYECKHH ), OMOCHEPHBIMN.
JdemMoncTpanuu:

Tabauywr u cxemol. «OCHOBHBIE NMPU3HAKU >KU3HW», «YPOBHU
OpraHM3aLIH KUBOH PUPOIBD.
Obopyoosanue: monens mosekyibl JJHK.

CaMOBOCITPOU3BEICHHE, PA3IPAKUMOCTh, U3MEHUYUBOCTbD, POCT U Pa3BUTHE.

YpoBHM OpraHuMs3anuu JKHUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIUOHHO-BUA0BOI, 9KOCUCTEMHBIN
(buoreonieHoTH4eckmii), O6mochepHsiid. [Iporecchl, MPOUCXOMANINE B KUBBIX
cucreMax. OCHOBHBIE TIPU3HAKK XKHUBOTO. JKM3Hb Kak ¢opma CyIIeCTBOBAHMS
Matepud. Hayku, w#3ydaronige JKMBBIE CHCTEMBl Ha Pa3HBIX YPOBHSIX
OpraHu3aIuy.

Usyuenue orcusvix _cucmem. Memoovl buonocuyeckou nayku. Habnwooenue,
usMepenue, SKCcnepumenm, _cucmemamuszayus, memaarnanus. ITlonamue o
3a6UCUMOU U _He3asucumoll _nepemennou. Ilnanuposanue sKcnepumenma.
Hocmanosxa u nposepxa cunomes. Hynesas cunomesa. Ilouamue evibopku u eé
odocmoseprocmb. Pazopoc 6 buonocuueckux oanuvix. OQuenka 0ocmosepHocmu
NOAVYEHHBIX pe3yabmamos. IIpuyunvl ucCkaxiceHus pe3yavmamos SKCRepuMenma.
Honamue cmamucmuyecko2o mecma.

Tabmumer u cxeMbl: «OCHOBHBIE TpPH3HAKU >KU3HW», «buonornyeckue
cuctembl», «CBOHCTBa >KMBOW MaTepum», «YPOBHU OpraHU3ALUU KUBOU
npupoaby, «CTpoeHHe >XKMBOTHOM KieTKn», «TkaHU >KUBOTHBIX», «CHCTEMBI
OpPTraHOB YEJIOBEYECKOTO opranm3may, «buoreomnenosy, «buochepay, «Metomsl
W3YYECHHUSI ’KUBOU IPUPOJIBIY.

OO0opyaoBanue: 1abopaTopHOE 000PYI0BAaHUE ISl IPOBEICHUS HAOTIOICHUH,
W3MEpEHUil, SKCTIEPUMEHTOB.

JlaGopaTopHble 1 MpaKTHYeCKHE PadOThI

[IpakxTuueckas paborTa «/cnomp30BaHUE PA3IMYHBIX METOJOB IPHU
W3YYCHHUH KUBBIX CUCTEM).

Tema 3. XuMHuecKHii COCTaB U CTPOEHHE KJIETKH

XHUMHUYECKUHN COCTAaB KIETKH. XUMUYECKUE DIIEMEHTBI: MAKPO-
3JIEMEHTBI, MUKPOAJIEMEHTHL. BoJ1a 1 MUHEpAIbHBIE BENIECTBA.

OyHKIMHA BOABI M MHUHEPAIBHBIX BEIIECTB B  KIETKE.
ITonnep>kaHue 0OCMOTHUYECKOTO OaaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHMCIOTBI —
MOHOMepHI OenkoB. HezaMeHnMble 1 3aMEeHMMbIE aMUHOKHCIIOTHI.
AMUHOKHCIIOTHBIH cOCTaB. YPOBHH CTPYKTYPbI O€JIKOBOM

buoJiorus KjIeTKku
Knetka — cTpykTypHO-(pyHKIIMOHANIbHAS €AMHULIA KUBOTO. Mcmopus
omxpuimus kiemxu. Pabomut P. ['yka, A. Jlegeneyka. Knemounas meopus (T.
Hleann, M. lllnetioen, P. Bupxog). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHH.

MemoObl  MONEKYIAPHOU U KIemOYHOU  Ouono2uu:  MUKPOCKONUZ,
Xpomamoepagus, anekmpogopes, Memoo MeUeHblx amomos,
oughdepenyuanvroe yenmpughyeuposanue, Kyrbmusuposarue kiemox. Hzyuenue
Quxcuposannvix_knemok. Inekmponnas_mukpockonus. Kongoxkanvnas




MOJIEKYJIbl (II€pBUYHAsL, BTOPUYHASI, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XHUMHYECKHe CBOMCTBa OenkoB. buoioruueckue
(byHKIMN OEIKOB.

depMeHTBI Ouonornyeckne karanuzaropel. CrpoeHue
(depMeHTa: AaKTUBHBIM LEHTP, CyOCTpaTHas CHenU(pUIHOCTS.
KodepmeHTsl. ButamMunsl. Otnuumst  hepMEeHTOB oT
HEOpPraHMYECKUX KaTaJIn3aTopOB.

YriieBopl: MOHOCaxapu/Ibl (TIFOK03a, pu003a 1 Ie30KCUpH003a),
nucaxapujibl (caxaposa, JIaKT03a) M ToJIMcaxapuibl (Kpaxmall,
TJIMKOT'eH, 11eJUTI0103a). bruonornyeckue (hyHKINU yTII€BOIOB.

Jlunuasl:  TpUraMuepuisl,  GochoIUnUAb,  CTEPOUIbI.
I'uapodunsHo-THAPOGOOGHBIE CBOMCTBA. bronornueckuepyHKkunm
munuaoB. CpaBHEHHME YIJIEBOAOB, OEIKOB M JIMIKAOB Kak
HMCTOYHUKOB SHEPIHUHU.

Hyxneunossie xucnorel: JIHK wu PHK. Hyxneoruasr —
MOHOMEpPHI HYKJIEMHOBBIX KuCioT. Ctpoenue u ¢pynkmuu JHK.
Crpoenne u ¢ynkuun PHK. Bugst PHK. AT®: crtpoenue u
GyHKIUH.

Huronorus — Hayka o kierke. Kierounast Teopusi — npumep
B3aUMOJIEHCTBUS uAeH U (AKTOB B HAYYHOM MO3HAHUU. MeTobl
W3YYEHUSI KIIETKH.

Knerka kak menoctHas jxuBas cucrema. OOuiMe NpU3HAKU
KJIETOK: 3aMKHYyTas HapykHas memOpana, mojekynsl JITHK kak
TeHEeTHUYECKUH anmapar, CucTeMa CHHTe3a OeJka.

Tunsl KJIETOK: »JyKapuoOTHUecKas U IPOKapUOTHYECKas.
OcCoOeHHOCTH CTPOEHUSI MPOKAapUOTHYECKON KieTku. Kierounas
cteHka Oaktepuil. CTpoeHHE HYKapUOTHYECKOM  KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHOM, )KUBOTHOM M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA,
IIIMKOKanuKe, ux Qynkuuu. ITnasmaruueckas memOpana, eé
coiictBa u ¢yHkuuu. Ilurommazma u €€  OpraHoOUBI.
OpnnomemOpanuble opranous! kiaetku: JIIC, anmapat I'onbmky,

Mukpockonus. Bumanvroe (I’ZDMJfCMS’HeHHOe) Uu3yuyeHue Kjiemok.

JdemMoHcTpanuu
Hoptpere: P. Tyk, A. Jlesenryk, T. IlBann, M. [Illneligen,

P. Bupxos, K. M. bap.

TaOnuibtl u cxembl: «CBETOBOM MHUKPOCKOIY, «DIEKTPOHHBI MHKPOCKOID),
«HMcTropust pa3BUTHSI METOJOB MUKPOCKOITUI.

OO0opy/I0BaHKE: CBETOBOW MMKPOCKOI; MUKpONpENnaparbl pPacTUTENIbHbIX,
JKUBOTHBIX U OaKTEepPHATBHBIX KIETOK.

JlaGopaTopHble U IPpaKTHYECKHE PA0OTHI

[Ipaktuueckas padoTa «3yueHne MeTO0B KIETOUYHOM OHOJIOTUU
(xpomatorpadus, snekTpodopes, auddepeHnnanbHoe IeHTpUGyTrupoBaHue,
[TLP)».

XUMHYeCKasi OPraHu3alus KJIeTKH
XUMHYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YIIbTPaMUKPOAIEMEHTHI. Boa
1 €€ poJIb KaK pacTBOPUTEIS], peareHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyiaiun. MuHepanbHble BelecTBa KJIETKU, UX OMOJI0rHuecKas poJb.
Ponv kamuonos u anuonos 6 kiemre.
Opranuudeckue BeuecTBa KieTku. bruongornueckue nonumMepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTYpbI OEIIKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, nenTuaHas cBa3b. BropuuHas, TpeTnyHas,
4eTBepTUYHAS CTPYKTYphI. JlenaTyparnus. CBoiicTBa 6enkoB. Knaccugurayus
benxos. buonornyeckue PyHKIuu 6€NKOB. [IpuoHul.
VYrneBonbl. MoHOCaxapu/ibl, TMcaxapyibl, OJUTOCaXapyabl U MOJIUCAXaPHIbI.
OOmmit m1an cTpoeHus U (PU3NKO-XUMUIECKHE CBOMCTBA YTIIEBOIOB.
buonornueckue GpyHKINM yTiIeBOI0B.
Jlunuaer. I'mapodunbHo-ruaApodoOHbIe cBoMicTBa. Kitaccudukanus Tunumos.
Tpurnunepunasl, pochonunuibl, BOCKH, cTepoubl. buonornueckue GpyHKImu
munuaoB. Qowgue ceoticmea OUOI02UYeCKUX MeMOpan — mekyuecmo,
CNOCOOHOCb K CaMO3AMbIKAHUIO, NOTYHPOHUUAEMOCHTb.
Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne Hyk1eMHOBBIX KUCIIOT.
Hyxneoruasl. [Ipunnun kommiementaproctu. [Ipasuno Yapradgda. Ctpykrypa
JAHK — nBoitnas cnupais. MecToHaxoxaeHHE U OUOIoTHYecKue (PyHKITUN
JHK. Buast PHK. ®ynknuu PHK B kietke.




130coMBI. I101yaBTOHOMHBIE OPraHOU bl KJIIETKU: MUTOXOHAPUH,
mwiactugel. IIpoucxoxneHne MUTOXOHAPHUHA M ILIACTHA. Buasl
wiactua. HememOpaHHble OpraHoufibl KJIETKH: PHOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPUOJIN, PECHUYKH, KTyTHUKH. DyHKIMN
OpraHOMJIOB KJIETKU. BKIIIOUeHHUs.

Snpo — perynsaTopHslii 1HeHTp kieTku. CTpoeHue spa:
sanepHas 00O0JI0YKa, Kapuolla3Ma, XpOMATHH, SJIPBIIIKO.
XPpOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JdemoncTpanum:

Tlopmpemur: A. Jlesenryk, P. I'yk, T. [lIann, M. IlIneiinen, P.
Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.
M. Boap.

Jluacpammuor:  «PacnpeneneHue XHUMHYECKUX 3JIEMEHTOB B
HEXHUBOW mpupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B
KUBOU IIPUPOIEN.

Tabauyvr u cxemwl. «llepmomanueckass TaOIUIA XUMHUYECKHX
3JeMeHTOBY, «CTpOeHHE MOJIEKYITbI BOJbD», «brnocuHTes O6enkay,
«CTtpoenne Monekynabl  Oenka», «CrtpoeHue (epMeHTay,
«Hyxnennossle kuciotel. IHK», «Ctpoenne monekynst ATD»,
«CTpoeHHe 3YKapHOTUYECKON KIETKW», «CTpoeHHE >KMBOTHOU
KIeTkn», «CTpoeHue pacTUTENbHOM KIeTkn», «CTtpoeHue
MIPOKApUOTHYECKON  KJIeTKn», «CTpoeHHue spa  KIETKH»,
«YTieBoash», «JInnuasn.

ObopyoosaHnue. CBETOBOW MHUKPOCKOI, 00OpYIOBaHUE ISt
MpoBeJeHUsT  HAOMIOJACHWM,  W3MEPEHHH,  OKCIEPUMEHTOB;
MHUKpOIIpenapaTbl pacTUTEIBHBIX, KUBOTHBIX M OaKTEPHAIBHBIX
KJIETOK.

JlabopaTopHbIe M NpaKTHYeCKHe Pa0OThI:

Jlabopamopnas paboma Ne 1. «3ydeHue KaTaTUTHYECKOMN
aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMUIa3bl WK KaTauasbl)y.

Jlabopamopnas paboma Ne 2. «VI3ydeHHe CTPOCHHS KIETOK
paCTEeHMIA, YKHBOTHBIX M OaKTEPHii 101 MUKPOCKOIIOM Ha TOTOBBIX

Crpoenue monexyibl AT®. Maxkpospeuueckue ceasu 6 monexyie ATP.
buonocuueckue pynkyuu ATD. Boccmanosiennvie nepenocuuru, ux GyHKyuu
6 kniemke. Jpyeue nyxneozuompugocgamol (HT®P). Cexsenuposanue JIHK.
Memoodvl eenomuxu, mpancKpunmoMuKu, nPOMeoMuKU.

Cmpykmyphas buonocus. buoxumuyeckue u buogusuueckue ucciedosans
coCmasa u npoCMpanHCmMeeHHoU CMpyKmypbl ouomonexyi. Modeiuposanue
CMPYKMypbl U QYHKYULL OUOMONEKY U UX KOMNIeKCco8. Komnbvromephbiil Ousatin
U Opeanu4ecKull Cunmes OUOMONEKYN U UX HeNnPUPOOHbIX AHAIO208.
JdeMoHcTpanun

IHoprpetst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, O.
Courep, C. Ilpy3unep.

[Iunarpammer: «PacnpeneeHne XUMUYECKUX AJIEMEHTOB B HEXKUBOH MPUPOJICY,
«Pacnpenenenrne XUMHYECKUX JIEMEHTOB B )KHMBOU IMPUPOJIC».

Tabmuier u cxembr: «[leprogudeckast TabauIa XHMHYECKUAX JICMEHTOBY,
«CTpoeHne MOJEeKyIbl BOAb, «BeriecTBa B cOCTaBe OPraHU3MOBY,
«CTtpoenne MoseKkyJbl 0enka», « CTPYKTYpbl OEIKOBOM MOJIEKYIIBD»,
«CTpoeHne MOoNeKyn yriaeBoaoB», « CTpOeHHe MOJEKYI JIUMIHUOBY,
«HyxnenHoBbie KUCTOTHD, «CTpoeHue Moyiekysbl ATDy.

O6opyaoBaHKe: XUMUYECKast TOCy1a 1 000pyJ0BaHHUE.

Jladopamopusle u npaKkmuyeckue padonot:

1. Jlabopamopnas paboma «Qouapyxcenue 6eiKos ¢ ROMOUWbIO
Ka4eCcmeeHHblX PeaKyuiiy.

2. labopamoprasa paboma «Hccredosanue HyKIeUHOEbIX KUCIOM,
BbLOCIECHHBIX U3 KIeMOK DA3IUYHBIX OP2AHUIMOB)Y.

Crpoenne 1 QyHKIHH KICTKH

Tunsl KIETOK: DJyKapuOTHYECKas U IPOKAPUOTHUECKAS.
(byHKIIMOHATIbHBIE 00pPa30BaHMSI KIETKH.

CrpoeHue NpoKapruoTHUECKON KiIeTKU. Knemounas cmenka baxmeputi u apxetl.
Ocobennocmu_cmpoenus 2emepompogHou u agmompo@dHOUnpPOKApUOMU4eCcKux
kaemok. Mecmo u ponv npokapuom 8 6uoyeHo3ax.

Ctpoenne U (PyHKIIMOHUPOBAHUE dYKAPHOTHYECKOM KiIeTKH. [lma3marnueckas
MeMmOpaHa (mra3manemma). CTpykTypa 1miazMaTiuueckod Memopansl. Tpancrnopt

CrpykTypHO-




MUKpOIpenaparax v uX OUCaHUE.

BEILIECTB Yepe3 MIa3MaTHIECKyl0 MeMOpany: accuBHBIN (augdy3us, ooneryénHas
muddys3us), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPaHCIOPT).
Honynponuyaemocmos  membpanst.  Paboma  nampuiikaiueso2o  Hacoca.
Onooyumos: _nunoyumos, _azoyumos. Ixzoyumos. Knemounas cmenka.
Cmpykmypa u pyHKYuYU K1emoyHoU CMEeHKU PACmeHull, 2pubos.

Huronnasma. L{umosons. L{umockenem. /eusicenue yumonnazmol. OpraHou bl
kieTku. OmHoMeMOpaHHBIE OPTaHOWIBl KJIETKH: JHIOIUIa3MaTHYeCKash CeTh
(OIIC), anmapat 'onbmku, TM30COMBI, X CTpOeHUE U QYHKUUU. B3aumocssnss
00HOMEMOPAHHbIX 0p2anoudos kiemku. Cmpoenue 2panyisapHo20 pemuKyiyma.
MexanusM HanpasaeHus 0eakoB B DIIC. Cunmes pacmeopumvix benkos. Cunmes
KIeMOYHbIX __Memopan.  ITnadkuil  (aepanyisapuviil)  OHOONAAZMAMUYECKUL
pemuxyaym. Cexpemopuas _¢yuxkyus _annapama 1Ionvoscu. Moaubukaiiys
O0eaxkoB B ammapare [oapmku. CopTUpoBKa OeIKOB B ammapare | oJbIKH.
TpancnopT BeliecTB B KiieTke. Bakyoinu pacTutensHbIX KIEeTOK. Kiemounbiii cox.
Typeop.

[TomyaBTOHOMHBIE OPTaHOU Bl KJIIETKU: MUTOXOHIPUH, TIITACTHIBI.
Ipoucxoorcoenue mumoxonopuu u niacmud. Cumbuozenes
(K. C. Mepeorwckosckuti, JI. Mapeyauc). CTpoeHne U GyHKIIMM MUTOXOHAPUH U
wiacTun. [lepsuunvle, 6MOPUYHBLE U CLONHCHBIE NIACHUObL
domocunmeszupyrowux 2yKapuom. XaoporaacTsl, XpOMOIIIACTHI, TEHKOIIIACTHI
BBICIIIUX PACTCHHH.

HememOpannsbie opranons! kineTku CTpoeHue U GQyHKIUN HEeMEMOPaHHbIX
opraHouioB kietku. Pudocomsl. [IpomexxyTouHblie GUIaMEHTEHI.
Muxpogunamenmol. AKTHHOBBIC MUKPOGMIIAMEHTEL. Mbluieyrble KIemK.
AKTHHOBBIC KOMIIOHEHTBI HEMBIIICUHBIX KIETOK. Muxpompybouxu. Knemounwiii
yeump. Cmpoenue u 08udNcenue Heeymuxkos u pechudex. Muxkpompyoouxku
yumonaazmol. Llenmpuons. benku, acCOMMUPOBAHHBIC ¢ MUKPO(QUIAMEHTAMU
A MUKPOTPYOOUKaMHu. MOTOpHBIE OEJIKH.

SAnpo. Obonouka siapa, XpoOMaTHH, KapHoIUla3Ma, SAPBIIIKH, UX CTPOCHHUEU
byskun. Aoepuviii benxoswviti mampukc. Ilpocmpancmeennoe pacnonodicerue
xpomocom 6 _unmepgpazuom s0pe. DyXpOMaTHH M TIeTEPOXPOMATHH. benxu
Xpomamuna — 2ucmonsl. JIJMHAMUKA siAepHONM 000J0YKM B MHUTO3€E. SaepHbIi
TPAHCIIOPT.




Knerounsie BxiatoueHusi. CpaBHUTENIbHASI XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpaunu

LloptpeTtsl: K. C. MepexkoBckuii, JI. Maprymnuc.

Tabmumpl u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KieTkm», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpO€HUE pacTUTENbHOM KJIeTKu», «CTpoeHue
MUTOXOHJIpUNY, «Snpo», «CTpoeHne MpOKAPUOTUIECKOMN KICTKIY.

OO0opy/IoBaHKE: CBETOBOW MHKPOCKON; MHUKpOMNpenaparbl pacTUTEIbHBIX,
JKUBOTHBIX KJIETOK; MUKPOTIpENapaThl OaKTEPHAIbHBIX KIJIETOK.

JlaGopaTopHble U IPpaKTHYECKHE PA0OTHI

1. TabopaTtopHuasa pabotra «/3yueHHe CTPOCHHUS KIETOK pa3IHMYHBIX
OpPraHU3MOBY.

2. llpakxmuyeckasa paboma «H3yyeHue c80licm8 KiemoyHOU
MeMOPAHbBLY.

3. JlabopamopHnas paboma
U 0eniasmonu3a 8 pacmumenbHbIX KIemKaxy.
4. [Ipaxmuyeckaa paboma «H3zyuenue 08udICeHUs YUMoniasmule
PACMUMENbHbIX KIeMKAXY.

«Uccnedosanue naasmoau3a

Tema 4. )I(I/I3HelleﬂTeJIbHOCTb KJIIETKH

OOMeH BelecTB, UM METa0O0IN3M. ACCUMUIISIIHS
(mmacTudeckuii 0OMeH) ¥ JUCCUMUIISALUS (SHEPTETUIECKUI
oOMeH) —

JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTabonu3ma. Posb 3aKkoHOB
COXpaHEHHs BEIIECTB U YHEPTUH B TOHUMAaHUHA METa00IM3Ma.
Tumnbel oOMeHa BenecTB: aBTOTPO(HBIN U TeTepoTpodHBIA. Posb
(dhepMeHTOB B 0OMEHE BEIIECTB ¥ IPEBPAIICHUH YHEPTHH B
KJIETKE.

®dorocunres. CBeToBas U TeMHOBas (pa3bl hoTocuHTe3a. Peakuun
dotocunTe3a. I HeKTUBHOCTH GOTOCHHTE3A. 3HAUCHUE
¢dorocunTe3a IS KU3HHU Ha 3emiie. BnusiHue ycnoBuii cpesibl Ha

OO0OMeH BelllecTB U NMpeBpalleHue YJHEPTUU B KJIeTKe

ACCUMWIISITINS U IUCCUMMUJISIIUSL — JIBE CTOPOHBI MeTabom3Ma. TUIsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpodHbIil. YyacTue Kuciaopoga B OOMEHHBIX
mporeccax. OJHeprerudyeckoe oobecriedyeHue kieTku: npepamieHue AT
B OOMeHHBIX mporeccax. DEepPMEHTATUBHBIN XapaKTep peakiHil KIETOYHOTO
Merabomu3ma. DepMEHTBI, WX CTPOCHHE, CBOWCTBA W MEXaHWU3M JCHCTBUA.
Kodepmentsl. Otnnuns (epMEHTOB OT HEOPTAHHMUYECKUX KaTaln3aTopoB. benku-
aKTUBATOPHI M OCIKU-UHTHOUTOPBL. 3aBUCHMOCTH CKOPOCTH (PePMEHTATUBHBIX
peaxiuii OT pa3IMYHBIX (PaKTOPOB.

[lepBHuHBIl CHHTE3 OpPraHUYECKHX BEHIECTB B KieTke. DOTOCHHTES.
AHnoxcucennviii u_okcueenuwlil_gomocunmes y baxkmepui. Ceemocobuparowue
nUSMEeHmbl U NUSMEHMbl PEAKYUOHHO020 YeHmpd. POk XJIOpOINIACTOB B MPOIIECCE
dorocunresa. CeeroBag u TeMHOBasg (a3pl. @omoovixanue, Csz., Cs- 1 CAM-
munwvl_omocurnmesa. IIpogyKTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nnuHbIX




(oTOoCHHTE3 M CITOCOOBI MOBBILICHHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUU

XeMOCHHTE3. XEeMOCUHTE3UPYIOLINE OaKTEpUN. 3HAaUEHHE
XEMOCHUHTE3a JUIs XKU3HU Ha 3eMIIe.

DHepreTudeckuii 0OMeH B KiIeTke. Paciieniienue BemecTs,
BbIJIETICHUE U aKKyMYJIHPOBAHHE SHEPTUU B KJIETKE. DTaIlbl

QHCPICTHYCCKOIO obMmeHa. I mukous. EpO)KCHI/Ie Hn €ro BUAHI.

KucnopomHoe okuciieHue, Win KIETOUYHOE JbIXaHuUE.
OxucnurensHoe pochopunupoBanue. IhHEeKTUBHOCT
HEPreTUIECKOTr0 OOMEHa.

Peakiiun marpuuHoro cunTtesa. ['eHeTnveckas nHGpopMams u
JIHK. Peanmzanus reHeTnyeckoi nH(OOpMAITUH B KJIETKE.

I'eneTrueckuit KOoJ U €ro CBOMCTBA. TpaHCKPHUIIIUSA — MaTPUYHBIN

cunre3 PHK. Tpancnsamnus — Ouocunres 6enka. DTarnbl
tpancisinuu. KonupoBanne aMuHOKHCIOT. Poib prbocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popMbl )kHU3HH — BUPYCHI. MIcTOpUS OTKPBITUS

Bupycos ([I.1. BanoBckuii). OcoOEHHOCTH CTPOEHUS U

KU3HEHHBIA UK BUpYycoB. bakrepuodaru. bonesnu pactenuii,

YKMBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIE BUpycaMHu. Bupyc

uMMyHoO-Aedunura yenoneka (BUY) — Bo3oyaurens CIIN da.

OOpatHast TpaHCKPUIIIHS, peBepTa3a U MHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUH.

JleMoHcTpanuu:

IToprpetsr: H. K. Konsnos, /1. U. UBanoBckuii, K. A.
Tumupsses.

(bakTopoB Ha CKOPOCTh (OTOCUHTE3a. 3HAUCHHE (POTOCUHTE3A.

XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUGULIHPYIONTUE OAKTEPHH, JKeIe300aKTeprur, CepoOaKTeprn, BOAOPOIHBIC
OakTepun. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bunbl OpokeHus. [Ipodykmul Opodicenuss u ux
UCNONb306AHUE 4eNI08eKOM. AHA3pOOHbIE _MUKPOOP2AHUIMbBL _KAK _00BbeKmbl
buomexnono2uu u 8030youmenu bonesnel.

AspoOHBIE OpraHu3Mbl. DTarbl YHEPreTuYecKoro ooMena. [loaAroToBuTEIHHBIM
aTan. [ TuKoIM3 — OECKHCIOPOIHOE PACIIEIIIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHHE, WM KIETOYHOE JibIXxaHue. Poib MUTOXOHApHIA
B TIpoleccax  OWOJOTMYEeCKOr0  OKUCICHUA.  [Juxkiuueckue  peakuyuu.
Oxuciumenvnoe _gocghopuruposanue. IHeprus MeMOpaHHOrO TIpajueHTa
npoToHOB. Cunmes AT®P.: pabota npotoHHol ATP-cuHTa3wl. [Ipeumywecmea
a’pobno20 _nymu_obmena seujecms _neped _ana’poonvim.  Ipdexmusnocmo
oHepcemu4ecko20 0OMena.

JdemMoHcTpauuu

Hoprpersr: k. [Tpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3», «IHEPreTHUECKUl 00MeH», «buocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

O0opy/I0BaHKe: CBETOBOM MUKPOCKOI; 000py0BaHUE JIJIsl IPUTOTOBJICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopusle u npakmuyeckue padomaul

1. labopamopnas paboma «U3yuenue Kamaaumu4eckou
AKmMusHOCmuY hepmenmos (na npumepe amuiasbl Uil Kamaidasbi)y.

2. labopamopHas paboma «U3zyuenue  chepmenmamusro2o
pacuiensieHus NepoKCcuod 6000p00Ad 8 PACMUMEIbHBIX U HCUSOMHBIX KIICHKAXY.

3. labopamopunas paboma «Cpasuenue npoyeccos gomocunmesa
U XeMOCUHMEZAY.

4. labopamopuas paboma «CpasHenue npoyeccos _OpodiceHus
U ObIXAHUSAY.

HacnencreenHast uHGopManus U peanusanus eé B KIeTKe
Peakuun marpudHoro cuHTe3a. [IpUHIMIT KOMILIEMEHTAPHOCTH B PEAKIIUIX




Ta0nuiel ¥ cxeMbl: « TUIBI TUTaHUS», «METa0oIH3M,
«MuTOXOHAPHUS», « IHEPTETUIECKUN 0OMEHY, «XIIOPOILIACTY,
«Dotocuntes», «Ctpoenne JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHKe reHa», «CuHTe3 Oenkay, «I eHeTHnueckuii
Ko1», «Bupyce», «bakreprnodarny, «CTpoeHUE U )KU3HCHHBIN
LMKJI BUpycCa

CIINda, 6axtepuodaray, «Pemmukanus JHK».

Obopyodosanue: monenu-anturkanuu « Y asoenne JJHK u
TpaHCKpUNIus», «brocunaTes 6enka», «CTpoeHHe KIETKNY,
Mozeinb cTpykrypst JJHK.

MaTpUYHOTO  CHHTe3a.  Peanu3anus  HACIEACTBEHHOHM  HMH(OpMAIIHH.
I'enernueckuii koJ, ero cBoricTBa. Tpanckpumniuss — MatpuuHblid cuate3 PHK.
[IpuHUUIIBI  TPAHCKPUMIMU:  KOMIUIEMEHTAPHOCTh,  AHTUNAPAJICIIBHOCTD,
acumMeTpu4HOCTh. Co3peBanne matpuuHbix PHK B s3ykapHoTHYecKOU KIIETKeE.
Hexoaupyromme PHK.

Tpancnsanus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
Ycnosua 6uocunmesa 6enxka. KoaupoBanue amuHOKHCIOT. Ponb pubocom
B OMocuHTE3e Oenka.

CoBpeMEeHHbIE TPEJCTaBICHUS O CTPOSHUU TEHOB. OpeaHuzayus eeHoma
Y _npokapuom u_sykapuom. Pecynayus axkmusHocmu 2eHo8 y NpoKapuom.
Tunomesa onepona (®@. JKakob, K. Mano). MonekynaspHble MeXaHU3MbI
JKCIIPECCHUU T€HOB Y JYKapuoT. Poib XpoMaThHa B PEryJisiiMi PaOOThl T€HOB.
Pecynayus obmennvix npoyeccos 8 kiemxe. Knemounwiti 2comeocmas.

Bupycsl — HeksieTouHbIe (POPMBI )KU3HU U 00JUratHble napasutsl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. /KuzHernHbll YUK
HHK-coodepacawux eupycos, PHK-codepacawux eupycos, baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasd, UHmMe2pasd.

Bupychsie 3a60sieBaHms YenoBeKa, )KUBOTHBIX, pactenuii. CIINI, COVID-19,
COILIMANIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuwiux maccueos («bigdata»)
CMpPYKmMYpHuIX ~ Ouonocudeckux  Oanuvlx. Hanomexuonoeuu 6 buonocuu
u meouyune. Ilpoepammupyemvle Gyukyuu 6eakos. Cnocodbvl 0docmasKu
niexapcma.

JdemMoHcTpanuu

Hoptpertsr: H. K. Konbios, /1. 1. UBanoBckuid.

Tabauiel u cxembl: «buocunres Oenka», «['eHeTnueckut Koa», «Bupyce,
«bakTepuodarm.

JlabopaTopHble 1 npakTHYecKHe padoThI

[Ipaktuueckas paborta «Co3maHue MOAETU BUPYCay.

Tema 5. Pa3mHoOKeHre M MHANMBHUAYAJIbHOE Pa3BUTHE
OPraHM3MoOB

KierounsIii UK, WK )KU3HEHHBIM UK KiIeTKH. UHTepdaza u

JKM3HeHHBIH HUKJI KJIeTKA
Knerounsnii mwkn, ero mnepuomabl | peryusnus. HWartepdaza u MHTO3.
OcoOeHHOCTH TIPOIIECCOB, MPOTEKAIUX B HHTEepdase. [loaroroBka kieTku




muto3. I[Iporeccsl, mporekarmue B uHTepdasze. Permukanus —
peakuust MarpuuHoro cuHre3a JIHK. Crpoenue xpomocom.
XpOMOCOMHBIN HA0Op — KapUOTHIL. J{UIIITOUTHBINA U TaTUTOUTHBII
XpoMocoMHbIe HaOopbl. Xpomatuibl. LluTonsoruueckre OCHOBBI
Pa3MHOKEHUS U UHIUBUIYAIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenue knetku — wMuTo3. Cramum mwuTo3a. IIporeccsi,
MPOUCXOAANINE HA Pa3HBIX CTaAMSIX MUTO3a. buomornmueckuit
CMBICII MUTO3A.

[Iporpammupyemast rubesnb KJIETKH — arornTo3.

@opMbl  Pa3MHOXKEHUSI OPTaHU3MOB: O€crojoe M IOJIOBOE.
Bunpr Oecrionoro pasMHOXEHHS: AeNEHUE Ha/BOE, TOYKOBAHUE
OJTHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHO)KeHUe. VICKyCCTBEHHOE KIIOHMPOBAHME OPraHW3MOB, €T0
3HAYEHHE JIJISI CEJICKIUU.

[TonoBo€ pa3sMHOKEHUE, €T0 OTIUYUS OT OECIOTIOTO.

Metios. Ctaauu metiosa. [Iporieccel, mpoucxoasime Ha CTaiusax
Mmenos3a. lloBenenme xpomocom B Menose. Kpoccunrosep.
buonornueckuii CMbICIT ¥ 3HAYEHUE ME103a.

['amerorenes — mporiecc 00pa3oBaHUsI TOJOBBIX KIETOK Y
KUBOTHBIX. [lonoBBIE JKene3bl: CEMEHHUKH U SUYHUKH.
OOpazoBanue © pa3BUTHUE TMOJOBBIX  KIETOK ramer
(cmepmaro3ou, SIMIEKIIETKA) — CIEPMATOTe€HE3 W OOTCHES3.
OcoOeHHOCTH  CTpOCHHS SIMIIEKIETOK M  CIIepPMaTO30MOB.
OmnonorBopenue. [lapreHorenes.

NunuBuayanpHoe pa3Butue (OHTOTEHE3). OMOpHOHAIBHOE
pazButue (dMOpHoOreHe3). ITambl SMOPHOHAIIBHOTO PAa3BUTHS Y

MMO3BOHOYHBIX KUBOTHBIX: npobieHue, racTpyJsus,
OpraHoreHes. [TocTambOproHaIBHOE pa3BUTHE. Tumbr
MOCTIMOPHOHATBHOTO pa3BUTHSA: npsiMoe, HETpsiMoe

(mmunHOYHOE). BnusHue cpeabpl Ha pa3BUTHE OPraHU3MOB;
(akTophl, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTCHUS:
CTPOEHHME CEMEHH, CTaIUU PA3BUTHSIL.

K genenuto. IIpecunrerndeckuit  (MOCTMUTOTUYECKHI),  CHHTETHUECKHI
1 TTIOCTCUHTETUYECKUH (IPEMHUTOTUYECKHI ) IEPUOIBI HHTEP(a3hI.

Mampuunvii cunmes JIHK — penauxayus. Ipunyuner penauxayuu J[HK:
KOMNAEMEHMAPHOCMb, NOJIYKOHCEPBAMUBHBIU _CUHME3, AHMUNAPANIETIbHOCb.
Mexanusm penauxayuu JJTHK. Xpomocomvi. Cmpoenue xpomocom. Tenomepuvl u
menomepaszd. XpomMocomublll _Habop Kiemxu — Kapuomun. uniouodwnuvlil
u__2anioudnwlil _Habopwvl xpomocom. 1L omonocuunvie xpomocomvl. Ilonosule
XPOMOCOMBbL.

JHenenne kietkn — MuTo3. CTaAMu MUTO3a M TPOUCXOSIIINE B HUX MPOIECCHI.
Tunvt mumosa. Kapuoxunes u yumoxunes. buogornyeckoe 3Ha4eHHEMUTO3A.

Perynsiiuss MutoTHYecKOro mukia kKieTku. [Iporpammupyemast kieTodHas
ru0ellb — aronTo3.

Knemounoe s0po, xpomocomvl, QyHKUUOHANbHASL 2eHoMuKkd. MeXaHU3MBbl
npoaudepannn, 1uddepeHIMPOBKY, cTapeHus u rudenn kiaetok. «l{udposas
KJIETKa» — OMOMH(OpMaTHUECKHE MOJIEIN (YHKIIMOHUPOBAHUS KIETKH.

JdemMoHcTpauuu

Tabauie! 1 cxembl: «KU3HEHHBIH UK KIETKH», «MuTo3», «CtpoeHue
xpomocom», «Permmkarusa JJHK».

OO6opyaoBaHKe: CBETOBOW MHKPOCKOI; MUKpoMpenaparsl: « MUTO3 B KIETKaX
KOpEIIIKa JIyKay.

JlabopaTopHble H MPpaKTHYeCKHE PadOThI

1. JlabopatopHas pabGorta «M3ydeHue XpoMOCOM Ha TOTOBBIX
MUKpOTIpenaparax»».

2. JlabopaTopHas pabota «Habmonenne MuTO3a B KIIETKaX KOHYMKA
KOpeIlIKa JTyKa (Ha TOTOBBIX MUKPOTIpEnaparax)y.

Cmpoenue u QyHKuuyu opzanu3mos

Buonocuueckoe pasnoobpasue opearnuzmos. QOHOKIEmMOYHbIE, KOJOHUALbHbLE,
MHO2OKAEMOYHbIE OPSAHUSMDBL.

Ocobennocmu cmpoeHus U HCU3HeOesmelbHOCHU 0OHOKIENOYHbIX OP2AHUSMOS.
Baxmepuu, apxeu, oonokiemounvie epubdvl, 00HOKICMOYHbIE 8000POCIU, OpYeUe
npomucmyl. Kononuanvuvle opeaniuzmol.

Bzaumocsazs uacmen  MHOSOKIEMOYHO20  OP2AHUMA.

Tkanu, opeanwi




JdemoncTpanum:

Tabnuybr u cxemovl: «Dopmvl PAZMHONCEHUS OP2AHUIMOBY,
«/leotinoe  onnodomeopenue y  YBEMKOBbIX  PACHEHUIL,
«Becemamuenoe pasmnooicenue pacmenuti», «/lenenue Kiemxu
oaxmeputy, «Cmpoenue nonosvix Kiemoky, «Cmpoerue
xpomocomwly, «Knemounwvri  yuxny, «Penaukayua J[HK»,
«Mumo3z», «Metios», «llpamoe u Henpamoe pazsumuey,
«l'amemocenes y maekonumarowux u yenogekay, «OchoeHble
cmaouu OHmMoz2eHe3ax.

Obopyodosanue: MUKPOCKON, MuKponpenapamaol
«Cnepmamo3zoudvl MILEKONUMAIouie2o, «uyexnemka
maekonumarowe2o», «Kapuokunes 6 kiemkax Kopewika aykay,
Maz2HUmMHas Mooenb-annaukayus «/lenenue Kiemkuy, Mmooeib
JIHK, mooenv memaghaznou xpomocomul.

JlabopaTopHble 1 NpakTHYeCKHe padoOThI:

Jlabopamopnas paboma Ne 3. «<Ha0iroieHre MUTO3a B KJIETKaX
KOHUYMKAa KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIpEenapaTax».

Jlabopamopnas paboma Ne 4. «3yuenne CTpOCHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax».

u cucmemul opearnos. Opeanuszm kax eounoe yenoe. I omeocmas.

Tkanu pacmenui. Tunvl _pacmumenvHblx _mKaHel. 00pa30eameibHasl,
NOKDPOBHAA, NP0800Aulas, OCHO8HAA, mexanuyeckas. Ocobennocmu _cmpoenus,
DYHKYULL U pACNONIONCeHUS. MKAHEU 8 OP2AHAX PACMEHU.

Tranu orcusomuvlx u_yenosexa. Tunvi HCUBOMHLIX MKAHEU. SNUMEAUdNbHAS,
coeouHumenbHas, mvluieunas, HepeHnas. Qcobennocmu cmpoeHusl, QYHKyuuiu
DACNOJIONCEHUSL MKAHEU 8 OP2AHAX HCUBOINHBIX U YeNI0BEKA.

Opeanvi. Becemamushble U cenepamugnvie _op2auvl _pacmenutl.  Opearbl
U_CUCeMbl _OP2AH08 JHCUBOMHBIX U YeloseKd. DYHKUUU Op2aHo8 U _CcUucmem
0pP2anos.

Onopa mena_opzanusmos. Kapkac pacmenuii. Ckenemvl 0OHOKICMOYHBbIXU
MHO20KAemOYHbIX dHcusomublx. Hapyorcnviii u enympennuii cxkeanem. Cmpoenueu
IMUNbLL COCOUHEHUSL KOCELL.

Jsuoicenue  opeanuzmos.  Jleudicenue  OOHOKIEMOYHbIX _ OPSAHUSMOE.
amébouodnoe, AHc2ymuxkoeoe, pecruynoe. Jleuxcenue MHO20KIemMOYHbIX PACIMEHULL.
mponuzmuvl_u_Hacmuu. J{eudicenue MHO2OKICMOYHbIX HCUSOMHBIX U _Yel08eKA.
Mmouliueynasn cucmema. Perexc. Crenemmuvle mviuiysl u ux paboma.

Humanue opeanuszmos. Tloenouwenue 600vl, YeneKucio2o 2a3a U MUHEPAIbHbLX

eeulecme pPAacmeHuAMU. Tlumanue HCUBONIHBIX.
BHVmDunOJZOCWlHOe U 6HYMPUKIIEeNOo4YHoe nuuiesaperue. Iumanue no36o0HouHbIX
HCUBOIMHBLX. Omoenbl nuuesapumenvuozo __mpakma. Iluwesapumenvhbvie

orcenesvl. Hluwesapumenvbras cucmema 4en0-6exa.

Novixanue opeanusmos. vixanue pacmenutl. vixanue sorcusomuvix. Judpdysus
2a3068 __yepes nosepxHocmu _Kaemku. Koowcnoe Owixanue. vixamenvras
nosepxnocmo. Xabepnoe u_nécounoe Owvixanue. JlblxaHue Nno360HOYHbLLX
HCUBOMHBIX U YEN08EKA. DBOJIOUYUOHHOE VCAONCHEHUE CMPOCHUS JIESKUX
N0380HOYHBIX _Jicusomublx. vixamenvhas cucmema _uenosexa. Mexanusm
GEHMWIAYUY _NEGKUX YV nmuy U __Miaekonumarowux. Peeynayus  Ovixanus.
Uvixamenvhvie 00bEMBL.

Tpancnopm sewecms vy _op2anuzmos. Tpancnopmmuvle cucmembvbl pacmerul.
Tpancnopm eeuwecme y orcusomuwlx. Kposenochas cucmema u _eé opeambwl.
Kposenocuas cucmema noszsonounwvix owcusomuwix u_yenosexa. Cepoye,
KPOBEHOCHbIEe CcOoCYObl U kKpoeb. Kpyeu kposoobpawenus. eontoyuonmsie




VCIONCHEHUSL CMPOEHUSL KDOBECHOCHOU CUCMEeMbl_NO360HOYHbIX HCUBOMHBIX.
Paboma cepoua u eé pecynayus.

Buioenenue y opeanusmos. Bvioenenue y pacmenuil. Boidenrenue y scusomuwix.
Coxkpamumenvuvle _sakyoau. Opeanvi _evloenenus.  DPuabmpayus, cexpeyus
U 0Opamuoe 6Ccacbleanue KAk MexaHusmvl pabomvl_opeanos evloenenus. Cesasb
NONOCU_meld_C_KPOBECHOCHOU U _8blOeIUmenbHol _cucmemamu.  Bvloenenue
Y NO360HOYHBLX dHCUBOMHbBIX U Yenoseka. Ilouku. Cmpoenue u hynkyuonuposarue
Hegpona. Obpazosanue MouU y Yeiosexd.

Sawuma y opeanusmos. 3awuma Yy OOHOKIEMOYHbIX opearusmos. Cnopbi
bakmepuil U _yucmovl NPOCMenuux. 3aumuma_y MHO20KIEMOYHbIX DPACEHU.
Kymuxyna. Cpedcmea naccusnotl u xumuyeckou sauiumaol. Pumonyuooi.

Sawuma Yy MHO2OKIEMOYHbIX _dHcu8omublx. 1IOKDOSbl U UX Npou3eooHbie.
Sawuma opeanusma om_bonesueu. Ummynnas cucmema yenosexka. Kiemounowii
U 2yMOPAnbHbLL UMMYHUmMem. Bpoosicoénnvii u npuobpeménnvii cneyuguyeckutl
ummynumem. Teopus KIOHAAbHO-celekmueno20 ummynumema (I1. Opaux, D. M.
bepnem, C. Towuecasa). Bocnanumenvuvie omeemuvi _opeanuszmos. Poab
BDONCOEHH020 UMMYHUMEMA 6 PA3GUIMUL CUCIEMHbIX 3a001e6aHUl.

Pa3zopasicumocmo U peaynayus V OP2AHUIMO8. Paszopascumocmo
Y OOHOKIEMOYHbIX _op2anusmos.  Taxcucwl.  Pazopasicumocms U pe2yaayus
y pacmernuil. Pocmosbvle seuwiecmea u ux snauenue.

Hepeuas cucmema u_peguexmopnas _peyiayus_y okcusomuvix. Hepenas
cucmema_u_eé omoenvl. IBONOUUOHHOE VCAONCHEHUES CMPOCHUS, HEPEHOU
cucmemvl v arcueomublx. Omoenvl 20108H020 MO324_NO360HOYHbIX HCUBONHIX.
Pednexc u peiprexmopnas oyea. bezycnosuvie u yenosuvie peghiexcoi.

T'ymopanvuas pecynayus u dHOOKPUHHAS CUCTMEMA HCUBOMHBIX U YEN0BEKA.
Kenesbl  OHOOKpUHHOU _cucmembvl U UX _20pMoOHbl. [leticmeue 20pMOHOS.
Bszaumocssasze nepsnoi u 3n0okpunHou cucmem. 1 unomanamo-2unoguzapuas
cucmema.

Hemoncmpauuu

Hopmpem: U. I1. Ilasnos.

Tabauywvr _u cxemvi. _«OQ0HoOKAEMOYHbIE _8000pOCAUY, «Mnocoknemoynbie
sodopocauy, «baxmepuuy, «llpocmetiuwuey, «Opeanbl YEEMKOBbIX PACMEHULLY,
«Cucmembl _0peano8 NO360HOYHBIX _HCUBOMHBIXY, «Brympenunee cmpoenue




Hacekomblxy, « Tkanu pacmenuiy, «Kopnesvie cucmemory, « Cmpoenue cmebnny,
«Cmpoenue aucmosoul naacmunxuy, « Tkanu socusomuwvixy, « Ckenem uenosexay,
«lluwesapumenvuas_cucmemay, «Kposenocnas cucmemay, «/lvixamenvuas
cucmemay, «Hepsnas cucmemay, «Koowcay, «Mvlweunas _cucmemay,
«Buvloerumenvuan cucmemay, « IHOOKpunnas cucmemay, « Cmpoenue mMuluiybly,
«Ummynumemy,  «Kuweunononocmuviey, «Cxema numanus _pacmeHuily,
«Kposenocnvie cucmemvl _no360nounbix dcusomuvixy, «Cmpoenue 2uopuiy,
«Cmpoenue nianapuuy, « Bnympennee cmpoenue 00icoesoco yepssy, «Hepsnas
cucmema___puioy, «Hepenas cucmema _naeywxwy, «Hepenas cucmema
npecmvikaowuxcay, «Hepsnas cucmema nmuyy, «Hepeunas cucmema
Maekonumarowuxy, «Hepenas cucmema yenosexay, «Pegrexcy.

Obopyodosarnue: c8emosol MUKDOCKON, MUKPONPenapamvl _0OHOKICIMOYHbLY
OP2AHUBMO8; MUKDONDENApamol _mMKAaHel, DPAKOGUHbL _MOANIOCKO8, KOANEKYUU
HACEKOMDBIX, USTIOKONCUX, IHCUBBLE IKICMNIADPLL KOMHAMHBIX pacmenull, 2epbapuu
pACMEeHUll PAasHblX _0mOeN06, 6ANCHbIE Npenapamovl HCUBOMHbLIX, CKeJlenbl
NO360HOYHBIX, KOJICKUUU OECNO360HOYHbIX HCUBOMHbLIX, CKENem 4ea06eKd;
obopyoosanue 0NA__O0eMOHCMPAYUU _NOYEEHH020 U B8030VULHO20 NUMAHUS
pacmenutl, pacuienieHus Kpaxmaia U _0Oenkos nod oelicmeuem Gepmenmos;
0bopyoosane 05l OeMOHCMPAYUU ONbIINOE N0 USMEPEHUIO HCUSHEHHOU EMKOCINU
JIE2KUX, MEXAHUIMA _ObIXAMEAbHbIX _OB8UNCCHUL, MOOENU _20l08H020 _MO0324
DAZAUYHBIX HCUBOINHBIX.

Jladopamopnsle u npaxmuyeckue padoniobl

1. Jlabopamopnas paboma «Uzyuenue mxkaneu pacmeHuiy.

2. labopamopuas paboma «U3yuenue mxanel HCUBOMHbIXY.

3. Jlabopamoprasapaboma «Hzyuenue opeanos usemrKo8020 PACmeHUsy.

Pa3mHo:KeHNe U pa3BUTHE OPTAHU3MOB

@opMBl pa3MHOXKEHHUS OpPraHU3MOB: Oecmonoe (BKIOYas BEreTaTUBHOE)
U T1ojoBoe. Buael 0ecrmonoro pa3sMHOXCHHS: ITOYKOBAHHE, CIIOPYJISAIHS,
dbparMeHTaIys, KJIOHUPOBAHUE.

[TomoBoe pazmuoskenue. [TonoBrie kieTku, wim rametsl. Meiio3. Ctaauu meiiosa.
[loBenenue xpomocom B Meio3ze. Kpoccunrosep. bruonornyeckuii cmpica meiiosa
U TTOJIOBOTO TIporiecca. Melo3 1 ero MeCcTo B )KU3HEHHOM ITHKJIE OPTaHU3MOB.

Ilpeodsapoowviuesoe  pazeumue. 1 amemozenes v orcusomuwix.  Ilonoswie




orcenesvl. OOpa30BaHUE U PA3BUTHUE MOJOBHIX KiIeTOK. CriepMaToreHes3 U 0OreHes.
CrtpoeHue NoJ0BbIX KIETOK.

OmnogoTBopeHre ¥ 3MOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayaapHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O pa3BUTUU OpPraHU3MOB. Mopgocenes — 00HA U3 2naBHLIX Nnpoodiem
omopuonoeuu. Konyenyua mopgpocenos u modenu mopgoeeneza. Craauu
sMOpuoOreHe3a KUBOTHBIX (Ha mnpumepe Jjarymku). JpoOnenue. Turmsl
npoOneHust. [emepmunuposannoe u Hedepmuruposarntoe opoobaenue. bnacryna,
Tunbel O6mactyn. OcoOeHHOCTH APOOJIEHUS MIIECKOMUTAIOMIUX. 3apoJIbIIIeBhIE
JTUCTKU (TacTpyisaius). 3akiajKa OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX JTUCTKOB.
B3anMHoe BiHMsSHHME 4YacTell pa3BHBAIOLIETOCS 3apoiblia (dMOpHOHATBHAS
UHAYKIUS). 3aK1aoKka NiaHa CMPOeHUs.  HCUBOMHO20 KAK pe3yibmam
uepapxuyeckux gzaumooeticmeuil 2enos. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3INYHbIX (HaKTOPOB OKPYIKAIOIIEH Cpebl.

Poct wupa3Butue xuBOTHBIX. IllocTamMOpuonaneHbli nepuoa. Ilpamoen
HerpsiMoe pas3BuTHe. Pa3ButHe ¢ MeTamopdo3oM y 0ECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOTHYECKOE 3HAu€HHE MPSMOTO W HENpPSIMOTO
pa3BUTHSA, UX PAaCIIPOCTPaHEHUE B pUpoie. Tunvl pocma scugomuulx. Paxmopoi
peavaayuu _pocma Hcugomublx u denogexka. CTaguul TOCTIMOPHOHAIBHOTO
pa3BUTHS Yy )KUBOTHBIX U yesioBeka. [leproabl oHToreHesa uenoBeka. CTapeHue
¥ CMEPTh KaK OMOJIOTHYECKHE MTPOIECCHI.

PasmHoOxeHMe u pazButue pacteHuil. ['amerodur wu cnopodur. Meiio3s
KU3HEHHOM [ukie pacteHud. OOpa3oBaHue cmop B Tpolecce Menosa.
['ametorenes y pactenuidl. OIJIOJOTBOpEHHE M PAa3BUTHE PACTHTENbHBIX
OpraHu3MOB. J[BOIHOE OIJIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuit. Obpaszosanue
U pazeumue cemeHu.

Mexanuzmbl pe2ynsayuy onmozeHe3a y pacmenuii U HCUGOMHbLX.

JdemoHcTpanuun

Hoptpersr: C. I'. HaBamun, X. [lIneman.

Tabnuipl u cxemel: «BereTaTuBHOE pa3MHOXKEHUE», « TUIBI 6ecToI0ro
pa3MHOXKeHUs», «Pa3MHOXKEHHE XJITaMHIOMOHAIb», «Pa3MHOKEHUE SBIIICHBD,
«Pa3MHOkeHue ruapb», «Menosy, «XpoMocoMbl», «I'amerorenesy, «CtpoeHue




AWLEKIIETKU U criepMaTo30u1a», «OCHOBHbBIE CTaguu OHTOreHesa», «Ilpsmoe n
HemnpsiMoe pas3BuTue», «Pa3Butne Mailickoro »xyka», «Pa3Butue capaHumy,
«Pa3Butne sArymkn», «/[BOMHOE OIJIONOTBOPEHHUE Y LIBETKOBBIX PACTECHUN»,
«CTtpoeHue CeMsIH OJIHOJIOJIBHBIX U JBYAOJBHBIX pacTeHui»,
«OKM3HEHHBIN LUK MOPCKOMN KamyCThD», «KU3HEHHBIN HUKII MXa», « KU3HEHHBIN
LMKJI NAITOPOTHUKAY, «KU3HEHHBIN LUK COCHBD.

OO0opy/IoBaHKE: CBETOBOM MHUKPOCKOI; MHKpOIpEnaparhbl
Y CIIEpMATO30M10B; MOJIeNb «L MK pa3BUTHS JIATYILIKW.

JlaGopaTopHble U IPpaKTHYECKHE PA0OTHI

1. JJabopatopHasapaboTa «M3yueHne cTpoeHUs MOJOBBIX KJIETOK Ha
rOTOBBIX MUKpPOIIpENapaTax».

2. [IlpakTuueckass paboTa
3apoJibllIel TO3BOHOYHBIX KUBOTHBIX).

3. JlabopaTtopHas paboTa «CTpoeHHE OPTaHOB Pa3MHOKECHHSI BBICIIIHX
pacTEeHHI.

SIULEKIIETOK

«BrIsiBIeHUE IIPU3HAKOB  CXOJACTBa

Tema 6. HaciaencTBeHHOCTh M HU3MEHYHBOCTh OpraHu3sMoB

[Tpenmer m 3agaun reHeTuku. Mcropus pa3BUTHSI TE€HETHKH.
Ponp nuTonormn u SMOpPHOJOTMHM B CTAHOBJICHHM T'€HETUKH.
Bxnan poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE T€HETUKH.
Metoabl reHeTHKH (MMOpHUIOJOTHYECKUi, LIHUTOTeHETHYECKUH,
MOJIEKYJISIPHO-TEHETHUECKU ). OcHoOBHBIE TE€HETUYECKUE
NOHATHs. ['eHeTMdeckas CUMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpELIMBaHUM.

3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB, YCTAaHOBIEHHBIE [
Mennenem. Mouorubpuanoe CKpELIMBaHHUE. 3aKkoH
ennHo-o0pa3ust TUOpUAOB MepBoro mnokojeHus. IlpaBuiio
JOMUHUPOBaHMA. 3aKOH pacIICIUIEHHs Npu3HakoB. ['umoresa
49iCTOTHI rameT. [ToHOe 1 HenoIHOE JOMUHUPOBAHHUE.

Jurubpunxoe CKpEILMBaHHUE. 3aKoH HE3aBUCUMOI0
HAacJIeOBaHWsl ~ INPU3HAKOB.  [lUTOreHeTH4YecKue  OCHOBBI
JTUTHOPUTHOTO CKpPEIIMBaHUS. AHATM3UPYIONIEEe CKPEIIUBaHUE.
Hcnons3oBanue aHaAJIU3UPYIOLIEro CKpeIIMBaHUs e
onpe/eIeHUs] TEHOTUIIa OCOOH.

I'eHeTka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Wcropus cTaHOBNIEHUS U pa3BUTHS F€HETUKH Kak Hayku. Pabotsl I'. Mennens,
I'. Ie ®pusa, T. Moprana. Ponb 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU T€HETHUKHU.
Pa6otst H. K. Konbiosa, H. 1. BaBuniosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 10. A. ®ununyenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MTOHATHS U CUMBOJIBL. | OMOJIOTHYHbBIE XPOMOCOMBI,
aJIJIENIbHBIE T€HBI, AIbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN
IIpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl TUHUS, THOPUABI, TEHOTHII,
¢denorun. OCHOBHbIE METO/IbI TEHETUKH: THOPHUIOTIOTHUECKUH,
LATOJIOTUYECKU, MOJIEKYJIIPHO-TEHETHUECKH.

JdemoncTpanuu

Hoptpeter: I'. Mengens, I'. Jle ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benmozepckuii, I'. JI. Kapneuenko, HO. A. ®uimmnuenko,H.
B. Tu-mogees-Pecosckuii.

Talauire! ¥ cxembl: «MeToabl reHeTHKNY, «CXeMbl CKpeUIUBaHUS.

JlaGopaTopHble U IpaKTHYECKHE PA0OTHI

JlabopatopHas pabdorTa «/pozodhuna kKak OOBEKT TCHETUUECKHUX
UCCIIEOBAHUI.




Cuennennoe HacineaoBanue npusHakoB. Pabora T. Moprana o
CUEIUIEHHOMY HAacCIeOBaHUI0 TIeHOB. HapylieHue cuemieHus
I€HOB B PE3yJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH. | 'eHeTHuecKre KapThl.

I'enetuka nosa. XpoMocOMHOE OmpeiesieHrue noja. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOrameTHble W TreTeporaMeTHbIE
opranusmsl. HacienoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

N3meHunBOCTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAas U
HaclenCcTBeHHas.  Ponp  cpeapl B HEHACHEJICTBEHHOM
M3MEHYUBOCTH. XapakTepucruka MOAU(DUKAIIMOHHON
M3MEHYMBOCTH. BapuanmoHHBIM psii M BapualMOHHAs KpHUBAas.
Hopma peakuuu npusnHaka. KonnuecTBEeHHbIE UM Kaue€CTBEHHBIE
MpHU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(DUKAIIMOHHOM
U3MEHUYUBOCTH.

HacnencTBeHHass, WM  TE€HOTUIIMYECKAs, HW3MEHUYHUBOCTb.
KomOunatuBHasi ©3MEHUYMBOCTh. Mei03 U TOJIOBOM MpoIecc —
OCHOBa  KOMOMHATMBHOW  HM3MEHUYMBOCTH.  MyTallMOHHAs
U3MEHYUBOCTD. Knaccudukanus MyTaluu: TEHHBIE,
XpPOMOCOMHBIE, T€HOMHbIE. YacToTa W NOPUYMHBI MyTaluu.
MyrtareHnsle (akTopbl. 3aKOH TOMOJOTMYECKHX pSJAOB B
HaclyieacTBeHHOM n3MeHunBocty H. Y. BaBuiiosa.

BuesinepHast HacIe1CTBEHHOCTh U U3BMEHYUBOCTb.

I'eneruka uenoseka. Kapuotun denoseka. OCHOBHBIE METOBI

TCHETUKHU YeJIOBEKA: reHeaI0THISCKUH, OJIM3HEIIOBBIH,
[IUTOT€HETUYECKU N, OMOXUMHYCCKHH, MOJIEKYJIIPHO-
TeHETHYCCKHIA. CoBpeMeHHOE OITpeJIeIICHNE TeHOTHUIA;

MOJTHOT€HOMHOE CeKBEHHPOBAHNE, TeHOTUITUPOBAHHE, B TOMUYHUCIIE
¢ mnomompio [IlIP-anamm3a. HacmemcrBennbie 3a00jeBaHUS
YeJoBeKa: TeHHble OoJie3HH, OONEe3HM C HacleJACTBEHHOU
MPEIPaCOI0KEHHOCTHIO, XPOMOCOMHBIE 0o0JIe3HN.
Comarnyeckue W reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHmmnser  3mopoBoro  oOpasza  JKH3HHM,  JTUArHOCTHKH,
NpodWIAKTUKA U JICYCHHUS TeHETUYeCKUxX OosieHed. Menuko-

3akoHomepHocTH HacjaeacTBeHHocTH (10 1)

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menzaens 3aKOH
enHooOpa3usi TUOpHUIOB NEpBOro mokojeHus. [IpaBuio JOMHUHMpOBaHUS.
Bropoii 3akoH MeHiens — 3aKOH paclleruieHus: Npu3HaKoB. Lluronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpeLMBaHUs. | MIoTe3a YNCTOThI TaMeT.

AHanusupytoliee ckpemnpanue. [IpoMexyTouHblil XapakTep Hacael0BaHUS.
Pacumienyienue npu3HakoB IPYU HENOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemnBanue. Tpernii 3akoH MeHiens — 3aKOH He3aBUCHMOTO
Haclel0BaHusl — Npu3HakoB.  LluTojoruueckue  OCHOBBI  JTUTMOPUIHOIO
CKpEILMBAHMS.

CueruieHHoe HacnenoBaHue npus3HakoB. Pabotsr T. Moprana. CrensieHHoe
HAaCJIE0BAHUE I'€HOB, HApPYIICHHE CLEIUICHUS MEXJIy I€HaMH. XPOMOCOMHas
TEOpUsl HACJIEICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIN MEXaHHM3M OINPEIECIECHUS 10Ja. AyTOCOMBI
U TNIOJIOBBIE XPOMOCOMBIL. ['OMOraMeTHBIN U reTeporaMeTHeli 1noi. I'enernueckas
CTPYKTypa IOJOBBIX XpoMocoMm. HacnenoBanwe NpHU3HAKOB, CLETUICHHBIXC
IOJIOM.

I'enoTun kak nenoctHas cucrteMa. [1nmeioTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM ajuleau3M. B3auMonencTBue HEaNICNbHBIX TE€HOB.
KommiemenrapHocts. Onuctas. [loaumepusi.

['enemuueckuii KOHMPOAL _pAa36umus_pacmeHull, HCUBOMHBIX U 4el06eKa,d
MAaKice _Qu3uUon02UecKux _npoyeccos, NnogeoeHus U KOSHUMUBHLIX (DVHKYU.
I enemuueckue mexanusmvl cumOUO2eHe3a, MexaHu3Mvl_83auMO0eucmeus
«XO3AUH_— Napasumy U _«X038uH_— Mukpoouomy. I enemuueckue acnexmul
KOHMPONA_ U USMEHEHUs _HACNeOCMBEHHOU UHDOPMAYUY 8 NOKONEHUAX KAEnOK
U_OP2aHU3MOS.

JdemoncTpanuu

Iloprpersl: I'. Menaens, T. Mopras.

Tabnuuer u cxemel: «IlepBblit U BTOpO# 3akoHBI MeHnens», «Tpetuit 3akoH
Mennens», « AHaAIU3UPYIOIIEEe CKpelrBaHue», «Hemomnoe noMuHHpOBaHUEY,
«CueruieHHOe HacjeloBaHWe MPU3HAKOB Y Apo30¢umiby, «['eHeTHka monay,
«Kapuotun uyenoseka», «Kapuotun aposodunsr», «Kapuotunm nTUIBD,




MEIUIIUHCKOMN
TeHETHYECKUX

IFEHETUYECKOE KOHCYJbTUPOBAHUE. 3HAUYECHUE
TEHETUKHM B MPEAOTBpAIlEHUU U  JICUCHUU
3a00JIeBaHUI YeIOBeKa.

JdemMoncTpanuu:

Ilopmpemuwr: I'. Mennens, T. Mopras, I'. ne ®pus, C. C.
UYersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabauybr u cxemvi: «MOHOTUOPUIHOE CKPEIMBAHUE U €r0
[UTOTEHETHYECKass OCHOBa», «3aKOH pacUIelIeHus U €ero
IIUTOTCHETHYECKAasi OCHOBA», «3aKOH YUCTOTHI TaMET»,
«urubpunnoe ckpemmuBanue», «llutomornueckue OCHOBBI
TUTHOPHUIIHOTO CKpenuBaHus», «Meho3y», «B3auMojaeiicTBue
aJIJIENIbHBIX TeHOBY, «[ eHeTnyeckue KapThl pacTEHUH, J)KUBOTHBIX
u  4yenoBekay, «leHetmka  moma»,  «3aKOHOMEPHOCTHU
HACJIEIOBaHMsI, CLEIUICHHOTO C MOoJI0oM», «KaproTumel yenoBeka u
KHUBOTHBIX», «Buapl wu3MeHunBOCTH», «MoaudukannonHas
u3MeH4nBOCTh», «HacnenoBanue pesyc-akropay, «I'eHernka
TPy KPOBW», «MyTallMOHHAS H3MEHUYHUBOCTHY.

Obopyodosanue: MOJIeTH-aIIIINKALITA «MonorubpuaHoe
ckpentuBanue», «Hemomnoe nomMuHHpoBaHUE», «urndbpumHoe
ckpeuiBanuey, «llepekpécT XpoMOcOoM»; MHKPOCKON U
Mukpornpenapat «Jlpo3oduna» (Hopma, MyTaru (OpMbI KPbLIILEB
U OKpacku Tena); repbapuit «I'opox moceBHOM».

JlabopaTopHble N NpaKkTHYeCKHe padoOThI:

Jlabopamopnass paboma Ne 5. «/3ydeHuwe pe3ynbTaTOB
MOHOTHOPUIHOTO U JUTHOPHIHOTO CKPELIMBAHUS Y APO30(UIIBI
Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopamopnas paboma Ne 6. «3ydenne MoauduKanuoHHON
W3MEHYMBOCTH,  [OCTPOCHHME  BApUALMOHHOIO  psiga U
BAPUALIMOHHON KPUBOIN».

Jlabopamopnas paboma Ne 7. « AHanu3 MyTaiuil y 1po30Quisl
Ha FOTOBBIX MUKPOIIpenaparax».

Ilpakmuuecxas paboma Ne 2.
POJIOCTIOBHBIX YEJIOBEKAY.

«CocrtaBiieHue W aHalu3

«MHOXECTBEHHBIN aJlIeIn3M», «B3auMoaeiCTBIE TEHOBY.

O6opyioBaHKe: MOAEIH IS IEMOHCTPAIIMHN 3aKOHOB €TMHO00pa3us THOpUI0B
MEPBOr0 IOKOJICHUSI U PACIICIUICHUSI MPU3HAKOB; MOJAENIb ISl JEMOHCTpAIUU
3aKOHA HE3aBHCHMOTO HACJIEIOBAaHUS MPU3HAKOB; MOJAENb Uil JEMOHCTPALIUU
CLICTVICHHOTO HACJIeI0BaHUS TPU3HAKOB; CBETOBOM MUKPOCKOII, MUKPOIIPEIapar:
«Apozodumnay.

Jladopamopusie u npakmuueckue padomot

1. [Ipakxmuueckas paboma
MOHO2UDPUOHO20 CKPEUUBAHUS Y OPO30DUIbLY.

2. llpakmuueckan paboma «Uzyuenue pe3yiomamos oucudbpuorHo20
CKpeuusanusl y Opo30Quisly.

3aKOHOMEPHOCTH U3MEHYMBOCTH

B3aumonelicTBue TeHOTHIA W Cpenbl Npu  (GOPMUPOBAHWU (HEHOTHIIA.
N3MeHunBOCTh NMpu3HakoB. KauecTBEHHBIE M KOJIUYECTBEHHBIE TPU3HAKKU. Buibl
W3MEHYMBOCTH: HEHACJICACTBECHHAS M HACJICICTBCHHAS.

MonudukarronHas H3MEHYUBOCTh. Pomb cpepl B popMUpoBaHUU
MoauuKaIMOHHON n3MeHunBoCcTH. Hopma peakiuu npusHaka. BapuayuonHoiii
pAa0 u sapuayuonnas kpueas (B. Hoeanncern). CBoicTBa MOIU(MUKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTunnueckas M3MeHIYMBOCTh. CBOMCTBA F€HOTUIIMYCCKON M3MEHUMBOCTH.
Buipl reHOTHTIHYECKON N3MEHUNBOCTH: KOMOWHATHBHAS, MyTaIllMOHHASI.

KoMOuHatuBHass M3MEHUMBOCTh. MeH03 M TOJIOBOHM Mpolecc — OCHOBA
KOMOMHATUBHOM HM3MCHYMBOCTH. Poib KOMOHMHATHBHON  W3MEHYMBOCTHUB
CO3JIaHMH TeHETUYECKOTO pa3HO00pa3us B Ipejienax OJHOTO BU/A.

MyTannoHHass W3MEHYHMBOCTh. BHABI MyTalMil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble.  CIOHTaHHBIE W MHIYLIMPOBAHHBIE MyTalUU. SAnepubien
UTOIUIa3MaTHYeckne MyTanui. CoMaTHYecKue M MOJIOBbIe MyTaruu. [IpudauHsb
BO3HUKHOBEHUsI MyTanuil. MyTareHbl W WX BIUSHUE HAa OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOI'O TMpOIecca. 3aKOH TOMOJIOTMYECKHX PsIOBB
HacnencTBeHHoi n3MenuynBocty (H. . BaBunoB). BHesnepHas n3MeHYHBOCTHH
HACJICICTBEHHOCTb.

Dnucenemuka U dNUSCHOMUKA,  POdb _ DNUSEHEMUYECKUX  (hakmopos
6 HACAe008AHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOSE.

«Hzyuenue pe3Vabmamos




JdemoHcTpauuu

Loptpetsl: I'. le @pus, B. Moranncen, H. 1. BaBunos.

TaGmuier  wcxempl: «Buasl  u3MeHunBocTH», «MoaudukanuonHas
H3MECHYHMBOCTHY, «KomMmOuHaTuBHas H3MCHYHUBOCTBY, «Meiio3y,
«OmnonorBopenue», «l'eHernueckue 3a0oyieBaHUA — YeslOBeKa», «Buusl
MyTalun.

OO6opyIoBaHKe: KUBbIE U TepOapHbIe IK3EMILIAPbl KOMHATHBIX PAaCTEHMIA;
pucyHk# ((hoTorpadun) ;KUBOTHBIX C PA3TUYHBIMHU BUIaMU U3MEHYUBOCTH.

JlabopaTopHble M MpaKTHYeCKHe Pad0OThI

l.JabopaTtTopunas paborTa «lccnegoBanue 3aKOHOMEPHOCTEH
MOIU(PUKAIIMOHHON H3MEHUMBOCTH. [locTpoeHne BapHallMOHHOTO psAau
BAPUALIMOHHON KPUBON.

2. llpaktuueckas pabora «Myrauuu y apo3odunsl (Ha TOTOBBIX
MUKpOIIpenaparax)».

I'enernka yenoBexka

Kapunotun yenoseka. MexayHapoHas porpaMma UCCJIeJ0OBaHUs TEHOMA
YCJIIOBCKaA. MGTO)II)I HN3YYCHUSA TCHCTUKH YCJIOBCKA: F@HG&HOFHHGCKHﬁ,
OJIM3HELOBBIN, IUTOr€HETUYECKUA, MTOMY ISIIMOHHO-CTaTUCTUYECKHH,
MOJIEKYJIsIpHO-TeHeTHYecKuil. COBpeMEHHOE OIpe/ieJIeHHe FeHOTHUIIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHHUE, B TOM UUCIIE C TIOMOIIIBIO
[T1[P-ananu3a. HacnencTtBennbie 3a00eBaHus YesioBeKa. | eHHbIe
U XpPOMOCOMHBIE O0JIe3HHU YenoBeKa. bonesnu ¢ HacneocmeeHHoll
npeopacnoNoHCeHHOCMbl0. 3JHaUeHNE MEIUIIMHCKON TeHETUKU
B IIPEJOTBPALICHNUH U JICUCHUH I'€HETHUECKUX 3a00JIeBaHUi yenoBeka. Meduko-
2eHemuyeckoe KoHcyiomupoganue. Cmeonosvie knemku. [lonamue
«2enemuuecko2o epy3ay. Imuieckue dcnekmyl Ucciedosanuli 8 obracmu
PeO0aKmuposanLs 2eHOMA U CHBOJI08bIX KNEMOK.

[ enemuueckue gpakmopul NOBbIUEHHOU YYECIMBUMENLHOCTNU YeN08eKd
K pU3UYeCKOMY U XUMUYECKOMY 3A2PA3HEHUI0 OKpYdcalouel cpeobl.
Lenemuueckas npedpacnonoxiceHHocmy 4ei08eKa K Namoi02usMm.

JdemMoHcTpanuu

Tabnuuer u cxemel: «Kapuotun yenoBeka», «MeToabl U3yYeHHsS] T€HETHKH




yenoBeKay, «I eHeTndyeckue 3a00sieBaHMs YETTOBEKAY.
JlaGopaTopHble M IpaKTHYeCKHe PadOThI
I[Ipaktuueckas pabora «CocraBieHHE U aHATHU3 POJIOCIOBHOM.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak Hayka M MPOIECC. 3apOXKACHUE CEICKUUH U
noMmectukanusa. Yuyenne H. WM. BaBunoBa o0 1eHTpax
MIPOUCXOXKACHUS 1 MHOTO0Opa3usi KyJIbTypHBIX pacTeHUi. LIeHTpbI
MIPOUCXOXKACHUS JOMAIIHUX )KMUBOTHBIX. COpPT, TOPOAA, IITAMM.

CoBpeMeHHbIE METOBI CEJICKIIUU. MaccoBblit 51
WHIUBUAYATbHBIA OTOOpPHI B CENEKIMH PACTCHHM M >KUBOTHBIX.
Onenka »skc-Tepbepa. bBIIM3KOpOACTBEHHOE CKpellMBaHUE —
uHOpuuHr. Yucras nuHug. CKpelMBaHUE YHUCTHIX JIHHHMA.
I'erepo3uc, wim rubpunHas cuna. HepoacTBeHHOE CKpelMBaHue
— ayTtOpuaunr. OrtnanéHHas ruOpuaAM3anuss U €€ YCIeXH.
HckyccTBeHHBIM  MyTareHe3 W IOJY4YEHUE  IOJIMIUIOMIOB.
JlocTrxeHus CEJIEKIINH pacTeHui, JKUBOTHBIX u
MHUKpPOOPTaHU3MOB.

buorexHonoruss kak  OTpaciab  IPOU3BOACTBA. ['eHHas
WHKeHepus. Otanbl  co3gaHuss pexkomOuHanTHOM JHK wu
TPaHCTE€HHBIX OpraHu3moB. Knerounas wnxeHepus. Kiierounsle
KyJIbTYpbl.  MUKPOKIIOHAJIbHOE  Pa3MHOXEHHE  PacCTEHM.
KiionnpoBaHue BBICOKONIPOIYKTUBHBIX CEIBCKOXO3SIIICTBEHHBIX
OpPraHU3MOB. DKOJOrHUecKue U 3Thudeckue npodiemsl. [MO —
TeHEeTHYECKU MOIU(PHUIINPOBAHHBIE OPTaHU3MBI.

JdemoncTpanum:

Ilopmpemwr: H. W. Baswios, WU. B. Mwnuypun, I'. [
Kapneuenko, M. @. I1BaHOB.

Tabnuyvr u cxemwvl: kapta «LleHTpbl mNpoUCXOXIEHUS U

MHOTr000pa3usi KyJbTYPHBIX pacTeHuid», «llopoabl momamrHux
KHUBOTHBIX», «CopTa KyJNbTypHBIX pacTeHui», «OtnanéHHas
rubpuam3ans», «Pabotel akamemuka M. @. VBaHOBaY,

Ceslekuusi OpraHu3MoB

JlomecTukanys u cenekuus. 3apokKICHUE CEIEKIUU U IOMECTUKALIMM. Y UeHNE
H. 1. BaBwioBa o lleHTpax NpOMCXOXKIACHUS W MHOTO0Opa3usl KyJIbTYPHBIX
pacteHuil. Ponb cenexkuuu B CO3AaHUM COPTOB PACTEHUIN U MOPOJ KUBOTHBIX.
Copr, nmopoga, mramMM. 3aKOH T'OMOJIOTMYECKHX PSOB B HACIEICTBEHHOU
n3MeHunBocty H. U. BaBuioBa, ero 3Ha4eHneE ISl CENEKIIMOHHOMN paboTHI.

Metoabl ceneKIUMOHHOW paboThl. VICKycCTBEHHBIM 0TOOp: MaccoBbIiM
WHIUBUIYAIbHBIA.  Omanvl  KOMOuHayuonumou  cenekyuu.  VlcibiTanue
npou3BoauTeneil mo moTtoMcTBy. OTOOpP MO TE€HOTHIY € IOMOIIBIO OLIEHKU
(beHoTHma moToMcTBa M OTOOP 1O TEHOTHUITY C moMoIbio aHanm3a JTHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJIEKLMOHHOM  paboThl.
PanmnanvOHHBIN ¥ XMMUYECKMH  MyTareHe3 Kak HCTOYHUK  MyTaludy
KyJBTYpHBIX (POpM OpraHu3MoB. Vcroiabp30BaHnEe TEHOMHOI'O pelakKTUPOBAHUSIU
MeTo10B pekoMmOuHaHTHBIX JIHK s momyuyeHus mcxogHoro marepuania Juist
CEJIEKIINH.

[Tonyuenue MIOJIUIIIIONUTOB. BuyTtpusunosas ruOpuAn3aLys.
bnauskoposncTBeHHOE — CKpeliuMBaHWe, WM MHOpuaMHr. HepoxcTBeHHOE
CKpellMBaHue, WK ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudbpuanzanus. [Ipeononenue 6ecroaus
MEXBUI0BbIX THOpUAOB. JIOCTHKEHUSI CEJIEKIIUU PAaCTEHUIN U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe U N3y4eHHEe F'eHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX

JAUKHUX pOI[I/I‘-Ieﬁ JJIsL CO3aaHus HOBBIX COpPTOB )51 FI/I6pI/L[[OB
CENbCKOXO3SHCTBEHHBIX KYJIbTYp. Hszyuenue, coxpanenue u  ynpasnetue
ceHemuyecKumu pecypcamu CeNbCKOXO3SAUCHBEHHBIX u NnpomMbvlCilO6blX

HCUBOMHBIX 8 YEAX VIYYULEHUS CYUeCMBYIOWUX U CO30AHUS HOBbLX NOPOO, TUHULL
U_KpOcco8, 6 MOM_HYUCNe C_NPUMEHEHUEM COBPEMEHHLIX Memo008 HAYYHbIX
Uccne008anull, nepedosblx Uoell U NEPCneKmMUEHbIX MexHOI02Ul.
JdemMoHcTpanuu
Hoprpersr: H. M. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.




«[Tomumnongusa», «OO0bekTBl OMOTEXHONOrNWY, «KieTounsre
KyJbTYpbl U KJIOHHUpOBaHUE», «KOHCTpyHpoBaHHE W IEpPEHOC
TE€HOB, XPOMOCOM.

Obopyoosanue. MyJIsKY TUIOA0B U KOPHETUIOAOB JUKHUX (GOPM U
KYJBTYPHBIX COpPTOB pacTeHu; repOapuii
«CenbCKOX0351CTBEHHBIC PACTCHUS.

JlaGopaTopHble U NPpaKTHYECKHUE PA0OTHI:

Okekypcusi «OCHOBHBIE METOJbI M JOCTHXKEHUS CEJIEKUUU
pacTeHUM U )KUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO
dbepMy, COPTOUCTIHITATENLHBIN YUaCTOK, B TEIUIMUYHOE XO3SHCTBRO,
1ab0pPaTOPHIO ArPOYHUBEPCUTETA UM HAYTHOTO TICHTPA)».

Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiet u cxembl: «L{eHTpBI TPOUCXOXKACHUS U MHOTO0Opa3Hsl KyIbTYPHBIX
pacTeHui», «3aKOH rOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHON N3MEHYMBOCTH,
«Mertob! ceneknumny, «Otaanéanas ruopuau3anusy, « Myrtarenesy.

JlaGopaTopHble U MpaKTHYECKHE PA0OTHI

1. labopatopHuas pabora «/3yuyeHue copToB KyJIbTyPHBIX PACTCHHM
Y TIOPOJ] IOMAIITHUX KUBOTHBIX).

2. JlabopatopHas paboTra «/3ydeHne METOZOB CENEKIIUN PACTCHUII.

3. llpaktuueckas pabora «lIpuBuBKa pacTeHHI».

4. Oxckypcus «OCHOBHbIE METOJIbI M TOCTHKEHUS CEIEKIIUN PACTEHUN
U OKUBOTHBIX (Ha  CCNCKIMOHHYI  CTaHIWIO, IUIEMEHHYIO  depmy,
COpPTOUCIIBITATENIFHBIA YYacTOK, B TEIUIMYHOE XO34iCTBO, B J1a00OpaToOpuIo
arpOyHHBEPCHUTETA WJIK HAYYHOTO LIEHTPA)».

buomexnonozua u cunmemuueckaa ouonozusa (4 u)

Obvexmpl, UCNONb3YVEeMble 8 OUOMEXHON02UU, — KIEMOYHbIE U MKAHE8ble
KYAbMYPbl,  MUKPOOPSAHUBMbL,  UX _ XAPAKMEPUCMUKA. Tpaouyuonnas
Ouomexnonocus: _ Xxaeboneyenue, NOoAVYeHUe  KUCIOMOJOYHBIX NPOOYKMOS,
sunoodenue. Muxpobuonocuyeckuii _curnmes. Q0vexkmvl _MUKDOOUOIOSULECKUX
mexnono2ull. Ilpouzsoocmeo beaka, AMUHOKUCIOM U SUMAMUHOS.

Cozoanue mexnono2ull U UHCMPYMEHMOE _UEICHANDABNEHHO20 USMEHEHUs
U KOHCMPYUDPOBAHUSL 2CHOMOS _C _UYEabl) NOJVYCHUS ODP2AHUBMO8 U UX
KOMNOHEHMO8, CO0ePIHCAUUX He 6cmpeyarouuecs 6 npupooebuocunmemuyecKue
nymu.

Knemounas unocenepusi. Memoowl Kyibmypbl K1emoK U mKaHel pacmeHui u
orcusomuwvix.  Kpuobanku. Comamuueckas 2ubpuouzayus U COMAMUYEecKull
ombpuocenes. Hcnonvzosanue 2canioudos 6 cenekyuu pacmenuil. Ilonyuenue
MOHOKIIOHAIbHBIX anmumenl. Hcnonvzosanue MOHOKJIOHAJIbHBIX
U_NOJNUKIOHANbHLIX anmumen 6 meduyurne. Hckyccmeennoe oniodomeopetue.
Pexoucmpyxyus  atyexnemox U KJIOHUposanue _ xcusomuvix.  Memoo
mpancniaumayuu_s0ep kiemok. Texnono2uu 0300p0oeienus, Kyibmueuposanus
U MUKDOKIOHAIbHO20 PA3SMHONCEHUS CeNIbCKOXO3AUCIMBECHHbIX KYAbMYD.

Xpomocomnas _u cennas _ unxcenepus.  MICKyccmeeHHblil  cunmes  2eHa
u koucmpyuposanue _ pexomounanmuvix _ JHK.  Cozdanue mpanceenuulx




opzanuzmos. JJocmuoicenusn u nepcnekmuebl XpOMOCOMHOU U 2eHHOU UHNCCHEDUU.
DOkonozuyeckue u smuyeckue npodiemvl 2eHHOU UHNCEHEPUU.

Meouyunckue OUOmexHoI02UU. Ilocmeenomnas yugpposas
meouyuna. TIIP-ouacnocmuxa. MemaboloMHbIL _AHAAU3, 2eHOUSHMPUYECKULL
AHAU3 _NPOMEOMA __ 4eN08eKd Ol OYCHKU COCMOAHUS €20 300DO8bA.
Ucnonvsosanue cmeonosvix _knemok. Tapeemnas _mepanus __paxa. 3D-
buoundicenepus _0ns__pazpabomku _@HyHOAMEHMANbHbIX _OCHO8 MEOUYUHCKUX
MEXHON02Ull, CO30AHUSA _KOMNJIEKCHbIX _MKAHE COYemaHuem _mexHoao2uil
mpéxmeprno2o __buonpunmunea U ckag@onounea  0ns_pewenus  3a0ay
NepCOHANUZUPOBAHHOU MEOQUYUHDL.

Coszoanue 6ekmopHbiX _6aKyUur _c_yenvio obecneyerus KOMOUHUPOSAHHOU
sawumsl_om_eo30youmenenu OPBU, ycmanosienue MoNeKyIsIpHbIX MEXAHUSMOE
dynkyuonuposanus PHK-codepaorcawiux supycos, 6vi3u18ai0uux 0cobo onacHvie
3a00/1e8aHUSA YENI0BEKA U HCUBOMHDIX.

JdemoncTpanuu

Tabnuiel v cxembl: «Vcmonb30BaHHEe MUKPOOPTAaHU3MOB B MPOMBIIIIEHHOM
MpOU3BOACTBEY, «Kierounas umxeHepus», «['€HHasI HHXKEHEPUS.

JlabopaTopHble H MPpaKTHYeCKHE PadOThI

1. Ta6opatopHas pabora «l/3yueHne o00bEKTOB OMOTEXHOIOTUI.

2. llpakTtuueckas pabora «llomydeHre MOTOYHOKHUCIBIX TPOTYKTOBY.

3. Dkckypcus «brorexHomorus — BaKHEUIAs MPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE MTPOU3BOJICTBO)».

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «BUOJIOI'US1»

11 KJIACC

ba3oBblii ypoBeHb

Yri1y0/1eHHBIH YPOBEHb

11 kaace. 1 4 B Henesno, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE
BpeMs

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




Tema 1. DBoJIOLUOHHAA OHOJIOTUA

IBOJIIOLMOHHAS OHOJIOTHA

[IpeamnochlIKu ~ BO3HUKHOBEHHUS  JBOJIIOIIMOHHOW  TEOPHH.
DBONIOIMOHHAS Teopus U €€ MecTo B Owojoruu. BrmsHue
HBOJIIOIMOHHON TEOPHUU HA Pa3BUTHE OMOJIOTUU H JIPYTUX HAYK.

CBupgerensCcTBa HBOJIIOIUH. [Taneonronoruueckue:
MOCJICIOBATEIBHOCTh TOSIBJICHUS BUJIOB B TAJICOHTOJIOTHYECKOM
JIETOMHUCH, TIepexoaHbIe (hopMbl. bruoreorpaduueckue: cXoaCTBO U
paznuurie hayH u GJIOp MATEPUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKHUE: CXOACTBA U PA3IHUIUs SMOPHOHOB Pa3HBIX

BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO'aHaTOMI/I‘leCKI/IeZ
TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYAUMCHTAPHBIC Oprashbl,
aTaBU3MBI. MOJ'ICKy.]'IHpHO-6I/IOXI/IMI/I‘ICCKI/I€Z CXO0ACTBO

MEXAaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaOOIMUYECKUX
IIyTeH y BCEX OPraHU3MOB.

OpomtonmonHas  teopust Y. Jlapsuna.  [Ipeanoceuiku
BO3HHUKHOBEHHUS JapBUHU3MA. J[BHXKyIlME CHIIBI 3BOJIIOLMU BUJIOB
no /lapBuHy (M30BITOYHOE DPA3MHOMKEHUE INPU OIPAaHUUYEHHOCTH
pecypcoB,  Heompeaeld€HHas  M3MEHYMBOCTb, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM OTOOD).

Cunrerndeckas Tteopus sBomtounu (CTI) u e€ ocHOBHBIE
MOJIOXKEHUS.

MuxkposBomtonus. [lomynannsa kak eIMHULA BUAA U DBOJIIOLUN.

JBuxyue cumibl (pakTopbl) SBOJIOLMHU BHUIOB B IPUPOJE.
MyTalMoHHBI TpollecC M KOMOMHAaTHUBHAs HM3MEHYHBOCTD.
[TonmynsimoHHbIe BOJIHBI U ipeiid renoB. M3omsamus 1 Murpanus.

EcrecTBeHHBI 0TOOp — HampaBisAOMMNA (aKTOp SBOIOLUU.
@DopMBbI €CTECTBEHHOT'O 0TOOpA.

[TprcnocoOneHHOCTh OPraHM3MOB KaK pe3yJbTaT 3BOJIIOLUH.
[Ipumepsl mnpucnocoOneHuit y opraiHuzmMoB. ApomMopdo3bsl U
UMO-a/IalTaluH.

Bun u Bugoob6pazoBanue. Kputepun Buna. OcHOBHBIE (OPMBI
BUI000pa30BaHus: reorpauyeckoe, IKOJIOTHIECKOe.

MakposBomoriusa. Popmbl  dBOMIONMU:  (UIETHYECKas,
IMBEpPreHTHas, KOHBEpPreHTHas, napasenbHas. HeoOpaTumocTb
JBOJIIOLIMH.

3apo:kaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeICTABICHH B 0M0JIOTHH

OpomononHass  Teopus Y. JlappuHa. IlpeanochbIKM  BO3ZHUKHOBEHUS
napBuHu3Ma. JK13Hb M HayuHas aesTenabHocTh Y. JlapBuHa.

JIBYOKYINHE CUJIBI BOJIOIMHK BUAOB 110 Y. JlapBuHY (BBICOKAs MHTEHCUBHOCTD
pa3sMHOKEHHSI  OpPraHM3MOB, HACJIEACTBEHHAs M3MEHYHMBOCTL, 0OOphOa  3a
CYIIIECTBOBAHHE, ECTECTBEHHBIA M MCKYCCTBEHHBIN 0TOOD).

Odopmienne cunretudeckoii reopuu 3soaronun (CTD). Helitpansuas Teopust
sposronuu. CoBpeMeHHAasl SBOJIIOIMOHHAA OMOJIorusg. 3HaYeHHe 3BOIIOIMOHHON

TEOPUH B OpMHUPOBAHUH ecrec-
TBEHHO-HAYYHOM KapTHHEI MUpA.

JleMOHCTpAIIMK

Iloptpernl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, D. K. Cenr-Unep, XK.
KioBbe, . JlapBuH, C. C. YeTBEpPHKOB,

W. U. Imansraysen, Jixx. Xonnend, /1. K. benses.

Tabmuuel 1 cxeMsl: «Cucrema sxxuBor npuponasl (o K. Jluguer)y, «Jlectauia
JKMBBIX cyiiecTB (1mo Jlamapky)», «MexanusM (GOpMHPOBAHUS IPUCIIOCOOIEHUN
Yy pacTeHUH U KUBOTHEIX (110 Jlamapky)y», «Kapra-cxema MapuipyTa OyTelieCTBUS
Y. Japsuna», «Haxomgku Y. JlapsuHay, «PopMbl 00pEOBI 3a CYIIECTBOBAHHUEY,
«Ilopoasl ronyoen», «MHOrooopasmue KyJbTYPHBIX (hopM KamycTbDy, «llopojbl
JOMAIIHHUX JKMBOTHBIX», «CxeMa 00pa3zoBaHKs HOBBLIX BHAOB (1o Y. JlapBUHY)»,
«CxeMa COOTHOUIIEHUS ABWKYIIMX CHJI DBOJTIONHMNY, «OCHOBHBIE ITOJIOKEHHUS
CHHTETHYECKON TEOPHUH 3BOJIFOIIUNY.

MHUKPOIBOJIOLHUS U €€ pe3yJabTaThl

[Momymauus Kak dJaeMeHTapHas eauHuna >Bomaronuu. CoBpeMeHHBIE METOBI
OLIEHKH T€HETHYECKOIO DPa3HOOOpa3sus M CTPYKTYPHI momnyianui. Ms3menenue
reHooHIa MOMYJIALMK KAaK BIEMEHTAPHOE DBOJIOIMOHHOE sgBIEHHE. 3aKOH
reaetnueckoro pasnosecus Jx. Xapau, B. BainGepra.

OneMmenTapuble  (akTophl  (ABIDKYIIHE CHIBLI) DBOMIONUU. MyTallMOHHBINA
nporecc. KomMOumHaTthBHAasT M3MEHYHMBOCTL.  JIpeld TeHOB —  clIydaiHbIE
HEHaNpaBJCHHBIC W3MEHEHMS YacTOT auicaeH B IMONMYJISIUSIX. Dddexm
ocrosamens.  Idpexm Oymuiiounoco copaviuika. CHUDICEHUE 2eHemUYecKo20
pasnoobpazus. npuyunvl u_cireocmeus. Ilposenenue sd¢hghexma opetigha 2cenos 6
oonbuwiux U manvix __ nonyiayusax.  Mwurpamyu.  M3ondanus  DonyJISIdR:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OMonornueckast (penpoayKTHBHAS).

EcTecTBEHHBIM  0TOOp —  HAampaBJIAIOMMKA  GakTop 5BOMIONUH.  DOpMEI
€CTECTBEHHOI0  0TOOpAa:  MBIDKYINMH, CTAOMIM3HUPYIOIINN, pa3pbIBAIOIINN




[IpoucxoxnaeHue OT  HeCHEUUATU3UPOBAHHBIX  IPEAKOB.
IIporpeccupyroias cnennanuzanus. AJanTUBHAs pajndalus.

JdemoncTpanum:

llopmpemuwr: K. Jlunneir, XK. b. Jlamapk, Y. apsun, B. O.
Komanesckuii, K. M. bap, 3. T'ekkenp, ®. Mrwmiep, A.H.

CeBep110B.
Tabruyel u cxemoi: «Pa3BuTHE OPraHNYECKOro MUpa Ha 3eMiie»,
«3apoAblIM  MO3BOHOYHBIX  KUBOTHBIX», «APXEONTEPUKCY,

«Dopmbl 60pbOBI 3a cymiecTBOBaHHE», «EcTecTBEHHBINH OTOODY,
«MHoroobpa3ue COpToB pacTeHHit», «MHorooOpasue Mmopox
KUBOTHBIX», «llomymsiiun», «MyTanmoHHas W3MEHYHBOCTDHY;
«Apomopdosery, «Mmuoamantanum», «OOmas aereHepamusy,
«/IBmxkymue cuisl  sBomoonuny, «Kaprta-cxema wmapipyta
nyremectBuss Y. JlapBuna», «boppba 3a CyliecTBOBaHHE,
«IIpucnocobieHHOCTD OpPTaHU3MOBY, «"eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHHE).

ObopydosaHue: KOIIEKIS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU
OKpacku; Halop IUIOAOB U ceMsH; koyutekius «IIpumepst
3alIUTHBIX MPUCIIOCOOTIECHUN Y KUBOTHBIX»; MOJeNb «OCHOBHBIE
HampaBlIeHUs HBoMOIMM»; 00BEMHas Mmojenb «CrpoeHue
TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckass kapta wMupa; KoJuiekKuus — «DopMbl
COXPAaHHOCTH HCKOMAE€MbIX >KUBOTHBIX W PACTCHMID»; MOJAEINb-
anmuikanust  «llepekpéct XpoMocom»; BIaXKHbIE IpenapaTsl
«Pa3BuTne Hacekomoroy», «Pa3BuTue JATYIIKKY; MUKpOIIpEnapat
«JIpo3odunay (HOpma, MyTanmuu (OPMBI KPBUIEEB M OKPACKH
Tena).

JlaGopaTopHble U NpaKkTHYeCKHe PadOThI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BHJIOB IO
MOP(}OIOrHUecKOMY KPUTEPHIO).

Jlabopamopnas paboma Ne 2. «Onucanue NpuciocoOIeHHOCTH
OpraHusma 1 €€ OTHOCUTEIILHOTO XapaKTepay.

(nu3pyoTuBHBIN). I1ogoBoM 0TOOp. BO3HHKHOBEHHME M BBOJIIOLMS COLUAIHHOIO
NOBEJACHUS JKUBOTHBIX.

[IpucrocoOJEHHOCTh  OPraHM3MOB  KaK  Pe3VJIbTAT  MHUKPOIBOIIOLMH.
Bo3uuknoBenne  mpucnocoOieHmii vy opraHu3MoB.  ApomMopdo3pl  H
uaroagantanyu. IlpuMepbl OpUcIOcoOJEHUN V OPraHu3MOB: MOP(hOJOrHYSCKHUE,
(usznonornyeckue,  OMOXMMHYECKHE,  moBeaeHuyeckume.  OTHOCHUTEIBLHOCTE
IPHUCIIOCO0IEHHOCTH OPraHM3MOB.

Bun, ero kputepu M CTPYKTypa. BmmooOpa3oBaHue Kak Pe3yabTar
MHKpO3BOIONHU. M30aammsa — Kimo4ueBoil  (hakTop BuaooOpaszoBanus. Ilytu
U CIOCOOBI BHJ000pa30BaHM: aAJIJI0IIATPHYCCKOE (reorpaduueckoe),
CHMIIaTpUYECKOEe  (DKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJHUIIOMAM3ALINA,
rubpuausanys). JUIMTSIbHOCTh SBOIIOMMOHHBIX IIPOILIECCOB.

Mexann3Mbl GOPMHUPOBAHMS OMOJOTHYECKOI0 Pa3HOO0pa3usl.

PoJIb DBOJIOIIMOHHON OMOJIOTHU B pa3pabOTKe HAVYHBIX METOMOB COXPaHEHUS
O6ropasHooOpasud. MHUKPOIBOJIOLMS ¥ KODYBOJIOLHMSA IAapa3sUTOB U MX XO3SEB.
MexanusMbl (QOPMHUPOBAHHUS YCTOHUYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPLOBI
C HEM.

JleMOHCTpaIUH

IMoptpetsnl: C. C. YerBepukosn, D. Maiip.

Tabmuiel  u cxeMbl:  «MyTanmmoHHAs HW3MEHYMBOCTBY, «llomynsimonuas
CIPYKTYpa Buaay, «CxeMma IIposiBIE€HUs 3aKoHa Xapan—DBaiinGepray,
«JIBIDKVIIIME CHJIBL  DBOJIOIHANY, «IKOJOTHYECKAST W30JAINS  IONYJISAINN

ceBaHCKOM (openny, «[eorpaduyeckas M30ISALMSA JTHCTBEHHHUIIBI CHOMPCKON
M JINCTBEHHMUIILI NaypcKoiDy, «[1omyIsSIMOHHbBIE BOJHEI YHCIEHHOCTH XHUIHUKOB
1 KEPTB», «CxeMa JIeWCTBHSA €CTECTBEHHOr0 oTOopay, «PopMbl 0OpLOLI 34
cyuiecTBoBanue», «MHAYCTpHAILHBIA MeENaHu3M», «JKHBBIE HMCKOIAEMEBIEY,
«IJOKpOBHUTENLCTBEHHAS OKpacKa KUBOTHBIX», «[Ipegyopexmaronias OKpacka
JKHBOTHBIXY, «DPUBHOJIOTHYECKHE aJanTanumy, «IIprcnoco0aEeHHOCTD
OpPraHM3MOB M €€ OTHOCHTEILHOCTELY, «Kpurepuu BHAa», «BHUIBI-IBOHHUKHY,
«CTpyKTypa BHAa B IpHpoJie», «CnocoOkl BUI000Opa3oBaHUAy, «I eorpaduyeckoe
BHUI000pa3oBaHUE TPEX BUIOB JIAHIBIIIEHY, «DKOJIOTHUYECKOE BHUI000pa30BaHHE
BUI0B cuHUIDy, «[lonumionasl pacteHuiy, «KamnycTHo-peaeuHblii THOPHIDY.

OO6opynoBanue: repbdapun pacTEHHI; KOMIEKIINY HACEKOMBIX; Yydella ITHIl U
3BEpEH ¢ IpHUMEpaMM Pa3IM4HBIX NPHUCIOCOOJECHHUM; Yydena MNTHUIL U 3BEper
pasHBIX BHOOB, repOapvi  pacTeHHN OMM3KHUX BHAOB, 00pPa30BaBIIHUXCS
DPa3JIUYHBIMU CIOCOOAMH.

JlaGopaTopHble M NPAKTHYECKHE PA0OTHI




1. JaGopaTtopHass paboTa «BbIgBIeHHE WM3MESHYMBOCTH VY 0CO0EH
OIHOT'O BHUAA».

2. JlabopaTtopHas paboTa «lIpucnocoOneHnss OpraHu3MOB U HMX
OTHOCHUTEJIbHAS 11EJI€CO00Pa3ZHOCTDY.

3. JlabopaTtopHas pabora «CpaBHeHHE BUIOB I10 MOP(HOJIOTMIECKOMY

KPUTEPUIOY.
Makpo3BoJIIOINSA U €€ Pe3YJbTaThl

MeTo/1bl U3YUEHUS] MaKpO3BOIIONHH. 11aIeOHTOIOrMYECKHE METOIbI M3YUYECHUS
sposronuu. Ilepexoauble GOpMBI U PUIOrEHETUYECKUE PAIBI OPraHU3MOB.

buoreorpaduyeckine Meroasl m3ydeHus dBomronuu. CpaBHenne (GiIopsl
U dayHbl MAaTEPHUKOB M OCTpOBOB. buoreorpabuueckue obaactu 3emian. Buanl-
DHAEMHUKH U PEJIHUKTEL

OMOPHOJOTHYECKUE 1 CPABHUTENLHO-MOPGOIOITHYSCKUE METOIbI HM3YYEHHS
DBOJIOLMHU. | eHEeTHYEeCKHE MEXAaHM3MbI DBOJIOLMU OHTOIE€HE3a M IOSBICHHS
DBOJIOIMOHHBIX  HOBIIECTB.  I'OMOJIOTMYHEIC M aHAJIOTMYHBIC  OpTaHBbI.
PynumeHnTapHblie OpraHbl W aTaBU3MBEL MoneKyaapHO-TreHETHYECKHUE,
OMOXHMUYECKHE M MaTeMaTHYECKHE METOJIBI W3YYECHHUS SBOIIOIHH.
TI'omonoruunsle redbl. CoBpeMeHHBIE METOJBI MOCTPOECHUS (hHIOTEHETUYECKUX
ACPEBBLEB.

XPOMOCOMHBIE MYTaIlUHM M DBOJIIOLHSI T€HOMOB.

OOmue 3aKOHOMEPHOCTH (IIpaBMja) BBOJIOUMHU. [Ipunyun cmervl GYHKYUL.
HeoOpaTtumocTth dBodOnUU. AmantuBHas paavaius. HepaBHOMEpHOCTh TEMIIOB
DBOIOIMH.

JleMOHCTpaIUH

IHoptpernl: K. M. bap, A. O. KoBanepckuii, ©. Mrwoauep, 3. I'ekkens.

Tabnuibl ¥ cxeMbl: «PUIOTE€HETHUECKUN PsiI JIOMIAANY, «APXEO-IITEPUKCY,
«3Bepo3yOble  samepbl»,  «Creronedansly,  «Punmodurey,  «CeMeHHBIE
IanOpOTHHKMY, «buoreorpadpuyeckre 30HEI 3eMimy, «JIpelid KOHTUHEHTOBY,
«PemukTe), «HavanpHbple CcTagud  SMOPHOHAILHOIO PAa3BUTHS IO3BOHOYHBIX
JKMBOTHBLIX»,  «l OMOJOTHYHBIE ¥ aHAJIOTMYHELIE  OpraHbly, «PyInMMeHTE,
«ATaBU3MED), «XPOMOCOMHBIE HA0OpHI YeJIOBEKA M IMMMIIAaH3e», «[ JIaBHBIE
HanpasJICHUS SBOIIONMNY, «OO0IIHe 3aKOHOMEPHOCTH SBOJIIOIIUI.

OO6opynoBaHue: KOJUJIEKIIMH, TepOapuy, MYILSDKA HMCKOINAEMBIX OCTAaTKOB
OPraHMU3MOB; MYJISIDKM T'OMOJIOTHYHBIX, aHAJOTMYHBIX, PYJMMEHTAPHBIX OpPraHOB
M aTaBM3MOB; KOJIJICKIIMU HACEKOMBIX.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emiie

Bo3HUKHOBEHHE H PA3BUTHUC ’)KU3HU HA 3emie

| IlponcxoxaeHue U pa3BuTHE ;KU3HU Ha 3emJie




JloHayuHble TIpelnCTaBICHUS O 3apOXACHUM >XU3HU. Hayunble
THIOTE3bl BO3HUKHOBCHHS JKM3HM Ha 3emie: abuoreHes u
naHcrepMus. XUMHUYECKass »HBOJIONUSA. AOHOTeHHBIM CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPTraHMUECKHUX. DKCIEPUMEHTAIHLHOE
MOATBEPKICHUE XUMHUYECKOM »HBoimonuu. HadanbHble 53Taribl
ouonornyeckoit Bomronuu. ['unoreza PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKU ¥ UX 3BOMIOLUS. DOPMUPOBAHUE OCHOBHBIX I'PYII KHBBIX
OpPraHHU3MOB.

PazButue xu3nm Ha 3emie mo spam u nepuonaMm. Karapxeit.
Apxeiickass u mnporepo3oickas spbl. [lanmeo3oiickas 3pa u eé
IIEPUOJIBIL: KEMOPUNCKUIA, OpPIOBUKCKHUH, CUJIypUHCKUH,
JNE€BOHCKH, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30¥icKast 3pa 1 €€ Nepruo/ibl: TPHACOBBIN, FOPCKHI, METIOBOM.

Kaitno3zolickas spa 1 €€ nepuo/ibl: MajieoreHOBbIN, HEOT€HOBBIH,
AHTPONIOT€HOBBI.

XapakTepucTuka KiauMaTa W TEO0JOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3Talbl BOJIIOIUU PACTUTEIIBLHOTO U KUBOTHOTO MHDA.
Apomopdo3sl y pacTeHuid U KUBOTHBIX. [losiBIeHMe, pacuBeT u
BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHpPa KaK OTPAXKEHUE HSBOJIIOIMUU.
OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS  4YeIOBEKa. AHTpPONMOJIOrHs Kak Hayka. Pa3Burtue
MPEJCTABICHUN O MTPOUCXOKICHUHN YeIoBeKa. MeToIbl U3yYeHUs
anTpororeHe3a. CxoAcTBa M pa3inyusi 4elOBEKa M KUBOTHBIX.
CucremMaTn4ecKoe MOJ0KEHHUE YEIOBEKa.

JBuxyme cuisl (hakTopsl) aHTpororeHe3a. HacneacTBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOImecTBeHHBIM 00pa3
YKU3HU, U3TOTOBIICHUE OPYAUHN TPYyAa, MBILLICHHUE, PEYb.

OCHOBHBIE  CTaAuM W  BETBH  DBOJIIOIMUM  YEJIOBEKa:
ABCTPAJIONIUTEKH, YenoBek yMenbid, YUenoBek NpAMOXOAALIUMI,

YenoBek HeaHnepranbCkuid, YenoBexk paszymublii. Haxonku
UCKOIAaeMBIX  OCTAaTKOB, BpEeMsS  CYyIIECTBOBAaHUSA, O0JIACTb
pacmpocTpaHeHus, OO0BEM TOJIOBHOTO MO3ra, 00pa3 >KWU3HH,
opynus.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIITUE PACHI: €BPOIICOUTHAS
(eBpasuiickas), HErpO-aBCTPaJIOUIHAS (3xBaTOpHAaNbHAs),
MOHTOJIOMTHAS (a3maTcko-aMepuKaHCKas). UepThl

Hayunble rumoTe3bl NPOMCXOXKIACHHMSA OKM3HHM _Ha 3emie.  AOHOreHes
H ITaHCIICPMUSL. I[OHaV‘-IHBIe IpeaACTaBICHUSA 0 3apOXKJIACHUU JKN3HU
(kpeanioHusM). I'mmoTe3a  MOCTOSHHOIO  CaMO3apOXKACHMS  JKH3HU U eé
onpoBepkenre  onplTamMu  ®D. Penu, JI.  Cnamnannanu, JI.  Ilacrepa.

IIpoucx ok aeHUe KU3HU U aCTPOOHOJIOrHs.

OCHOBHBIE 3Tallbl HEOPraHU4YecKoi aBosronuy. IlmanerapHas (reo-aoruueckas)
DBOJIIOLHMA. XMMUYECKast SBONIOLMA. AOMOTreHHBINH CHHTE3 OPraHNYECKHX BEIIECTB
u3 "Heopraundeckux. OneiT C. Mumepa u I'. FOpu. O6pa3oBaHue moJIuMEpOB K3
MoHoMepoB. Koanepparnas rumore3a A. M. OnapuHa, rumore3a IEpBUYHOIO
oynroHa JIk. XojjeiHa, IeHeTHdeckas rumnoresa 1. Mémnepa. Pubo3umebl
(T.Yek) umrumoreza «vupa PHK» V. T'mubepra. dopmupoBanue MeMOpaH
1 BO3HMKHOBEHHE MPOTOKJIETKH.

Hcropus 3emim 1 MeTOabl €€ m3ydeHus. VckonaemMble OpraHMmYeCKUEe OCTAaTKH.
I'eoxpononorus u €€ Meronabl. OTHOCUTEIbHAS M a0COIIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHonoruueckas MKajaa: 30HbI, 3pbl, IEPHOALI, SIIOXM.

HauanpHble 3Talsl opranndeckoi 3Boaronun. I1osBIeHne M DBOJIIOIHS IIEPBBIX
KJIETOK. OBOJIONUS MeTaboau3Ma. BO3HUKHOBEHHME MEPBBLIX OKOCHUCTEM.
CoBpeMeHHBIE MUKPOOHEIC OMOINIEHKH KaK aHAJIOT IEPBEIX Ha 3eMJIe COOOIIECTB.
CrpomatosuThl. IIpokapuoThl M SYKAPHOTEI.

[IpoucxokACHHE SYKAPUOT (CUMOHOIeHE3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpYCcOB. IIponcXokASHHE MHOTOKJIETOYHBIX OPraHu3MoOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl JBOJIONMK BBICHINX pacTeHuil. OCHOBHBIE apoMop(o3bl
pacteHui. Beixon pacteHui Ha cymy. IlosgBieHME CHOPOBBIX pPAacTeHUN M
3aBoeBaHue MMM cymd. CeMeHHBIE pacTeHMA. IIpoMCXOKJIEHHE IBETKOBBIX
pacTeHui.

OCHOBHBIE DTallbl 3BOJIOIHM KUBOTHOro Mupa. OcHOBHBIE apoMop(do3bl
JKUBOTHBIX. Bennckas dayua. KeMOpuiicKkuii B3pbIB — HOSBJIEHHE COBPEMEHHBIX
tuIoB. IlepBble XOpIOBEIE JKUBOTHEIC. JKHM3HE B BOJIC. DBOJIIOINS ITO3BOHOYHBIX.
IIpoucxoxaenue ambubuii  u pentuianii. [IpoucxokaeHne MIIEKONUTAIOIINX
u . [IpuHimn kmodeBoro apomopdosa. OcBoeHue 0ecIo3BOHOYHBIMU
M IT03BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PaszBuTHe )xu3HM Ha 3eMIIC IO SpaM M IIEPUOJIaM: apXeM, MPOTEPO30M, ITAJIE030M,
ME3030M, KaiiHo30#. OO0Omas XxapaKTepHCTUKA KJIMMAaTa U I'€OJJOTHYECKHX
npoueccoB. [1osBIEHNE M PACHBET XapaKTEPHBIX OPraHM3MOB. YTi1e00pa3oBaHueE:
€ro YCIOBHS U BIMIHHE Ha ra30BbIM COCTAB aTMOCHEDEL.




IPUCIIOCOOJIEHHOCTH IIPEACTaBUTENCH YeloBEUeCKuX pac K
YCIIOBUSIM  CYLIECTBOBAaHMs. ENHMHCTBO 4YellOBEYECKUX  pac.
Kpurtuka pacuzma.

JdemMoncTpanuu:

Tlopmpemeor: @©. Penu, JI. Ilactep, A. 1. Onapun, C. Mumep, I'.
Opu, Y. /JapBuH.

Tabauywr u cxemsi: «Bo3nukHoBeHue COJIHEYHON CHUCTEMBD»,
«Pa3Butue opranuueckoro wmupa», «PactutenbHas KieTkay,
«OKuBotHas KJIETKa», «IIpokapuoruueckas KJIETKaY,
«CoBpeMeHHasi cucTteMa OpraHudeckoro mupa», «CpaBHEHHE
aHATOMMYECKHUX YepT CTPOCHHUS YelIOBEKa U YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJIEOHTOJIOTMYECKUX HaXO0J0K
IPEAKOB COBPEMEHHOIO 4eloBeKa», «JlpeBHeine roam»,
«/IpeBHue moan», «llepeble coBpemeHHbIE M0AN», «HenoBedeckue
pachD».

Obopyoosanue: mymsixu «lIporcxoxaeHne denoBekay (OFOCTBI
aBCTPAJIONNTEKA, MUTEKAHTPOIA, HEeaHAepTalblia, KPOMaHbOHIA);
CIIENKH WM U300paKeHHs KaMEHHBIX OpyAuil NepBOOBITHOTO
yesoBeKka (KaMHHU-4OMIepbl, pyOuiia, ckpebiia); Te0XpOHOJIOTHUeCKast
TabMIa; KoJUIeKIus «PopMbI COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX
U paCTEHUI».

JlabopaTopHble M NpaKkTHYecKHe PadOThI:

Ilpakmuueckas paboma Ne 1. «V13yueHne HCKOMaeMbIX OCTaTKOB
pacTeHUi U )KUBOTHBIX B KOJIJICKLIUSAX).

Oxckypcusi «IBONIOLUS OPraHMYECKOr0 MHpa Ha 3emie»
(B ecTecTBEHHO-HAy4YHbII U KpaeBeTUeCKuil My3ei).

MaccoBbl€ BBEIMHPAHUS — JKOJOTMYECKHE KPHM3KMCHI Npouuioro. IIpuyuHbI
U CJIEACTBUS MAacCOBBIX BeIMUpaHui. COBpEMEHHBIN DKOJIOTHYECKUN KPU3UC, €0
ocobenHoctu. IIpobiema coxpaneHus ouMopasHooOpasus Ha 3emie.

CoBpeMeHHasT CHCTEMa OPraHHMYecKOoro Mupa. IIpHHINMNOE KIIaCCH(GUKAIIMU
oprann3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIIBI OPraHU3MOB.

JleMOHCTpAIIMH

IHoptpernl: ®. Pemm, JI. Cnamrannanm, JI. ITTactep, M. M. Meunukos, A. HW.
OnapuH, JIx. XonackH, I. M¢énmnep, C. Muiep,
I'. Opu.

Tabmuuel  wcxeMbl:  «Cxema ombita  @D. Pemmy, «Cxema omeITa

JI. Tlactepa 1o M3YYEHHIO caMO3apoKICHUA KU3HN», «Cxema onbita C. Mujiepa,
T'. IOpmy», «9Tanbl HEOPraHUYECKON DBOIOLHIY, «[ €0XpOHOIOrHUEeCKas IIKAIa),
«HavanpHble 3Tanbl OpraHMYECKON 3BOIIONUNY, «CxeMa o0pa3oBaHUs SYKapUOT
oyTéM cuMOuoreneszay, «CucreMa KuBOH mOpHUpOAb), «CTpoeHHe BHpyCay,
«ApomMopho3bl _pacTeHuiy, «PuHno@UTEY, «OOHOKIETOYHEIE BOJODPOCIIHNY,
«MHOTOKJIETOYHBIE BOJIOpOCHNy, «Mxmy, «llamoporumkmy, «l'ojtoceMeHHBIS
pacTeHus», «OpraHpl IBETKOBBIX pacTeHHMi», «Cxema pa3-BHTUsS KHBOTHOI'O
mMupay, «Apomopdos3sl KUBOTHBEIX», «lIpocreimey, «KHIIEYHOIOIOCTHEIEY,
«ITimockne YEepBIY, «YneHucToOHOTHEY, «PBIOBIY, «3eMHOBOJIHBIEY,
«I[Ipecmbikaronmmecsyy,  «lItmipely, «MnekonuTaronmey, «Pa3sBuTHe  KHU3HHU
B apXxencko spen, «Pa3BUTHE JKU3HU B IPOTEPO30MCKOM 3pen, «Pa3zBUTHE XKU3HU
B ITAJICO30MCKOM 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM dpey, «Pa3sBUTHE KU3HU
B KallHO30MCKOM 3pe», «CoBpeMeHHas CHCTEMa OPraHHYECKOTO MUPAY.

O6opynoBanue: repOapuy  pacTCHHMM  pa3JUYHBIX OTACHOB; KOJUICKIIMU
HACEKOMKBIX; BJIaJKHBIE ITpeIapaThl >JKUBOTHBIX ; PAKOBHHBI MOJUIFOCKOB; KOJIJISKIIMHU
HMIJIOKOYKUX, CKENETHl IT03BOHOYHLIX JKHBOTHBIX Yydelna IITHI[ W 3BEPEN;
KOJIJICKIIMA _OKaMEHEJIOCTEH, ITOJIE3HBIX MCKONAEMBIX; MYJSKH OpraHMYecKUX
OCTaTKOB OPTaHH3MOB.

JladopaTopHbIe M MPAKTHYECKHE PA0OTHI

1. BupryanbHasg mabopaTtopHasd paborta «MoJaelaupoBaHUE ONBITOB
Muiepa—FHOpu 110 M3yYEHUI0 A0MOTSHHOI0 CUHTE3a OPraHUYECKUX COSIUHEHUI
B IEpBUYHOM aTMOcdepey.

2. JlabopaTtopHas paborTa
OCTaTKOB APEBHUX OPTaHU3MOBY.

«M3ydyeHrne U OnHMCaHHE MCKOIIaeMbIX

3. IpakTuueckas pabora «/M3ydueHne ocoOEHHOCTEH CTPOEHUI
DACTEHUH PA3HBIX OTAECIOBY.
4. [lpakTHuueckas paborTa «U/3yuyeHne 0COOEHHOCTENW  CTPOEHUS

IIO3BOHOYHBIX )XUBOTHBIX)).




IIpoucXoKIeHHE YeJ0BEKa — AHTPOIOreHe3

Pa3mensl ¥ 3aa4i aHTPONOJIOrHK. MeTOIbI AaHTPOIOJIOTHH.

CraHOBJIEHHE NPEACTABICHUN O MPOMCXOXKICHUHU 4YeJIOBEKa. Peaurno3Hbie
B033peHus. CoBpeMEHHBIE HaYYHBIE TEOPHH.

CX0JACTBO YEeI0BEKA C KMBOTHBIMU. CHCTEMAaTHYECKOE ITOJ0KEHHE YEIOBEKA.
CBUJIETEILCTBA CXOACTBA ___ YeJIOBEKA C JKMBOTHBIMHU: CpaBHUTEILHO-
MOp(OJIOTHYECKHE, SMOPHOIOTHYECKHUE, (hU3H0JIOr0-OMOXMMUYECKHE,
noBeneHyeckue. OTINYNg YeI0BEKA OT JKUBOTHBIX. [IPIMOXO0KIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3sBUTHE rOJ0BHOIO MO3Ia M BTOPOM CUTHAJILHOM
CHCTEMBL.

JIBrmkympe cunbl (GakTophl) aHTPOHOreHe3a: OMOJOIHYECKHE, COLMAILHBIE.
CootHoleHre OMOIOTHYECKUX U CONMAIBHEIX (DAKTOPOB B aHTPOIOTEHESE.

OcCHOBHBIE CTaJMM _aHTPONOreHe3a. PaHHME 4YenoBeK00Opa3Hble 00€3bsHbI
(IIPOKOHCYIIBI) M paHHHUE ITOHTHUIBI — OOIIHE IPEIKH YETOBEKOOOPA3HBIX 00€3bH

A JoAaed. ABCTPAIONUTEKH — JBYHOTHME Openky Jroaci. UenoBeK YMEIBIH,
EPBBIE U3TOTOBJECHU Opyauil Tpyaa. YenoBek IpAMOXOISIINN U HEPBLIN BLIXO
mroner 3a npenensl Adpuxu. YenmoBek reinens0eprcKuii — OOLMKA  OperoK

HEaHJIePTAILCKOr0 YeJIOBEKA M UeJIoBeKa pa3yMHOro. YemoBek HeaHASPTAIbLCKUM
KaK BHMJ JIOACH XOJIOJIHOTO KiImMarta. YeaoBeKk pa3yMHBIA COBPEMEHHOI'O THIIA,
JIEHUCOBCKHMI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mnpeaeaamMu  AdQpHKH.
IlameoreHeTrka M IMaJ€OreHOMHUKA.

OBOJIIOIHS COBPEMEHHOIO YeJIOBEKA. ECTeCTBEHHBIM OTOOD B HMOMYJISIIUIX
yejoBeka. MyTallMOHHBEINA IIpoliecc M moauMopdu3M. TTonyasiuoHHbIE BOJHEI,
npeiid renos, Murpamnus U «db¢GEKT OCHOBATES» B NOMYJISILHUIX COBPEMEHHOTO
JeJI0BEKa.

Yenoseueckrue packl. Ilomsgrue o pace. bolpllime packl:  €BpONCOMIHAS
(eBpasmiickasg), aBCTpajo-HErpouaHas  (DKBaTOpHadbHAas),  MOHIOJIOMIHAS
(a3umarcko-aMepuKaHckas). BpeMs M IIyTH paccelcHHS 4elIOBEKa MO INIaHETE.
EnuHCTBO  dWenoBedyeckMxX pac. HaydHas  HecOCTOATEIBHOCTH  PacH3Ma.
IIpucrnocoOJIEHHOCTh YeJOBEKA K Pa3sHBIM _VCIOBHSAM OKPYJKAIOWIEH Cpebl.
Bausuue reorpaduueckoil  cpenbl W apedda  TIeHoB  Ha  MOPQOIOTHIO
H_(HU3HOJOTHIO YETOBEKA.

MeXIMCIUILUIMHAPHEIE METOJIBI B (DU3UUECKON (6MOTOTHYECKOIT)
AHTPOIIOJIOTHH. OBOIIOIIMOHHAS AHTPOIIOJIOTHS M ITAJICOAaHTPOIIOJIOT U
YeJIOBEYECKHUX MONYJISIUNA. bruocornuansHbple HCCIe0BAHNS IPUPOJILI YSJIOBEKA.
HccaemoBanne KOYBOIIOUK OMOJOTHYECKOr0 M COLIMAIBHOIO B YETIOBEKE.

JleMOHCTpaIIMK

Iloprpersl: Y. Hapsud, JI. JIukwu, 5. 5. Porumackmii, M. M. I"'epacuMoB.




Tabuuibl ¥ cxeMbl: «MeToabl aHTPOIOJOIHM», «I'OJIOBHOW MO3I YEeJOBEKAY,
«YenoBekooOpasHple 00e3bsiHBDY, «CKeJeT 4eloBEKa M CKEJIET IIMMIIaH3EY,
«PyIMMEHTBI M aTaBU3MEDY, «JIBYOKYIITHE CHUJIBI AHTPOIIOT€HE3aY,
«OBOIIOIMOHHOE IPEBO YEIOBEKAY, «ABCTPAIOIMUTEKY, «YeIOBEK yMEIBIHY,
«YenmoBek mpaMoOXOoAsmuiy, «JICHMCOBCKHMM 4elloBek» «HeanmepTaiablby,
«KpomanboHIb», «IIpeaku yenoBekay, «ITanbl 3BOJIOLMHA YeaoBeKay, «Packl
YeJIOBEKAY.

O06opynoBanue: MyJISDKH OKAMEHEIOCTEHN, IPEAMETOB MATEPUAILHON KYJILTYPBI
IPEJKOB YeJOBEKA, penpoAyKiuuu (dhororpaduu) KapTUH ¢ MU(OIOTHUYECKHUMU
1 OMOJIEICKUMH CIOKETAMHU IIPOMCXOKIEHMST YeaoBeKa; (dororpaduu HaXOHLOK
HCKOIMAEMBIX OCTATKOB YEJOBEKA; CKEJIET YEIOBEKA; MOJENL 4Yepena YEIOBEKA
M Yepena MUMIaH3€e;, MOJAEIb KHCTH YeI0BEKA M KUCTH IIUMIIAH3€; MOJIEIN TOpCa
IPEJKOB YEIOBEKA.

JlabopaTopHbIe M NPAKTHUYECKHE PA0OTHI

1. JaGopatopHas pabora «M3yueHne ocOOEHHOCTEN CTPOEHHUS CKEIETA
YEJIOBEKA, CBSI3AHHBIX C MIPSIMOXO0KICHUEM.

2. IlpakTtmueckasgd paboTa «/M3yuyeHHe DSKOJOTHYSCKUX aJanTalui
YeJIOBEKAY.

Tema 3. Opranu3mMsl 4 OKpPY:KalOIIAs cpeaa

Opranu3Mbl H OKPY’KaKINas cpeaa

DKojorusi Kak Hayka. 3ajJadd M pazlienbl SKOJIOTUU. MeTobl
JKOJIOTMUECKUX HCCIEN0BAaHUN. DKOJOTMYECKOE MHUPOBO33PEHHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs,
MOYBEHHASI, BHYTPHOPTaHU3MEHHASI.

Okonoruyeckne (akropel. Knaccupukamus 3KOIOTHMYECKUX
(dakTOopoB: abWOTHUYECKHE, OMOTHYECKHE W aHTPOIIOTCHHBIE.
JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtndeckne (GakTOphl: CBET, TEMIEpaTypa, BIIAKHOCTb.
®otonepuonusM. IlpucnocobieHus opraHu3mMoB K JI€HCTBHIO
abnoTnyeckux GakTopoB. BHoIOrHUECKUEe PUTMEI.

buotnueckue ¢axropbl. Buasl 6MOTHUECKUX B3aWMOIEHCTBUA:
KOHKYPEHIIUs, XWIIHUYECTBO, CUMOMO3 W ero  (opmsl.
[MapazutusM,  Koomepamus,  MYyTyaJlIu3M,  KOMMEHCAJIU3M
(KBapTUPaAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HayeHne OMOTHYECKUX B3aWMOJEHCTBUU Il CYLIECTBOBaHMS
OpPraHU3MOB B PUPOIHBIX COOOIIECTBAX.

IKO0JIOTH — HAaVKa 0 B3aHMOOTHOIIIEHHAX
M HAJOPraHM3MEHHbLIX CHCTEM C OKPY:Kalolleil cpenoi

3apoKIeHHE W pa3BUTHE 3KOoJoruu B Tpyaax A. I'yvmoOonpara, K. . Pyibe,
H. A. CesepnioBa, 9. I'ekkensa, A. Tencnu, B. H. Cykau€sa. Pa3jgennsl u 3ajgauu
9KOJIOTHH. CBsI3b KOJIOTHH C APYTHMH HayKaMH.

Metonapl 3konoruu. lloneBble HAOMIOAEHUS. OKCIEPUMEHTEI
NpUPOAHEIE M JabopaTopHble. MoaeanpoBaHUE B DKOJIOTHH.
OKPYKarolIel cpeabl: JIOKAILHBINA, PETHOHAJILHBIN U [TT00AILHBIH.

3HaueHHE  DKOJIOTMYSCKMX  3HAHUW  JUISL  YeJIOBEKA.  DKOJOTMYECKOE
MHPOBO33pEHIE KaK OCHOBA CBA3CH YeJ0BEYECTBA C NpUpoaoii. PopMUpOBaHHE
DKOJIOTHYECKON KYJIBTYPHI M DKOJOTMYECKON IPaMOTHOCTH HACEJICHHS.

JleMOHCTpaIUH

Ioprpetnsl: A. I'ymbompar, K. . Pympe, H. A. Cesepuosn, O.Iekkenb,
A. Tencmn, B. H. Cykaués.

Tabmmmbsl ¥ cxeMbl: «Pasnmensl skosorumy, «Metonsl Kojorumy, «Cxema
MOHHMTOPHHTA OKPY KAIOLIEH CPEabDy.

JlabopaTopHble M NpaKTHYeCKHE PA00ThI
JJabopaTtopuas pabora «M3yyeHne METOIOB DKOJIOTHUECKHUX
HCCIICIOBAHMIN.

OpPraHu3mMoB

B DKOJIOTHH:
MonuTtopunr




DKOJIOTHYECKHUE XapaKTCPUCTHKU  IIOIIYJIALNH. OCHOBHBIE
IMMOKa3aTcCJIu NOMMYyJAIUN: YUCIICHHOCTD, IIJIIOTHOCTD, POXKIAACMOCTD,

CMEpPTHOCTb, MPHUPOCT, Murpanus. J(MHaMUKa YUCJIEHHOCTH
MIONYJIALIMY U €€ PEeryJsIslus.
JdemoncTpanum:

Ilopmpemur: A. T'ym6onsar, K. @. Pynse, D. 'ekkenb.

Tabauyvl u cxemor: xapta «IIpupoausie 30Hb1 3eMin», «Cpes
obutaHusi opraHm3moBy, «Dotonepuoauam», «llomymsumy,
«3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYJAUUNA WHDY30pUU-
Tyhenbkny, «lIuimeBbie menm.

JlaGopaTopHble U NpakTH4YecKHe PadoThI:

Jlabopamopnas ~ paboma  Ne 3. «Mopdonoruueckue
O0COOCHHOCTH PACTEHHM U3 Pa3HBIX MECT OOUTAHUSY.

Jlabopamopnas paboma Ne 4. «BnusiHue cBeTra Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCay.

Ilpakmuueckas paboma Ne 2. «I1loacuét NMIOTHOCTH MOMYJISAIINA
Pa3HbIX BUJOB PACTCHUID».

Oprasu3Mbl U cpeaa 00MTaHus
Dkojsiorndeckue (HakTopbl ¥ 3aKOHOMEPHOCTU uX nerictBusa. Kimaccudukaims

JDKOJIOTUYECKHUX  (pakTopoB: abuoTuyeckue, OUOTHUYECKHE, AaHTPOIOrEHHBIE.
OO0ne  3aKOHOMEPHOCTH  AEWCTBUS  DKOJIOTHMYECKHX  dakTtoposB. IlpaBuio
muanmyma (K. Hlopenrens, ). JInbux). TosepaHTHOCTL. DBpUOHOHTHBIE

M CTEHOOMOHTHBIE OPraHU3MBL.

Aobuornueckue paxkTopel. CBET KaK DKOJOTHYECKUM (hakTop. JIelcTBUE pa3sHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTPA Ha OPraHU3MBbl. DKOJIOTHYECKHE IPYIIIBI PACTEHUI
M JKMBOTHBIX I10 OTHOIIEHHUIO K cBeTy. CurHajgbHasg poib cBeTra. PoTonepuoansm.

Temneparypa Kak dKoJiormdyeckuil dakrtop. JlelicTBHE TeMIlepaTypbl Ha
oprannsMel. TTOMKMIOTEPMHBIE UM TOMOMOTEPMHBIE OPraHHU3MBI. DBPUTEPMHBIE
1 CTEHOTEPMHBIE OPTaHU3MBEL.

BnaxHOCTb KakK _ sKoJiornueckuii  dakrtop. IlpucmocoOneHns pacTeHUi
K IIOJIEp KaHMI0 BoaHoro Oananca. Knaccudukaliyss pacTeHUH 10 OTHOIICHHUIO
K BoJe. [IpucnocoOieHus JKMBOTHBIX K M3MEHEHHUIO BOJHOIO PEKHUMA.

Cpenpl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, ITOYBEHHAI,
rIyOMHHAsA  NOANOYBEHHAS, BHYTPHOPraHM3MeHHas. DPH3MKO-XMMUYECKHE
0COOCHHOCTH _cpea obuTaHus opranu3moB. [lpucrnocoOjieHus OpraHu3MOB
K JKH3HH B pa3HBIX CpEaax.

buonornueckne puTMbBl.  BHemnmne ¥ BHyTpeHHHE pUTMEL  CyTOYHEBIE
Y FOANYHBIE PUTMEL [IpHcmoco0IEHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHHUIM
YCIOBHH JKU3HH.

JKusuennsle GopMbl opranu3MoB. [loHsaTue o ku3sHeHHOH dhopMe. JKHM3HEHHBIE
(OpMBI pacTeHHI: JEePEBbs, KYCTAPHUKH, KYCTAPHUYKM, MHOTOJIETHHE TPaBBL,
oJHoJeTHHE TpaBbl. JKn3HeHHbIE (DOPMBI JKMBOTHBIX: THAPOOMOHTEI, T€OOMOHTEI,
adpoOroHTEI. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HU.

buornueckue paxkTopsl. Buasl OMOTHYECKUX B3aUMOIECHCTBUN: KOHKYDPEHIIUA,
XHMIHUYECTBO, CUMOMO03 M ero dopmel. [lapasuTusM, Koolepalys, MyTYaInu3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3aUMOJIeMcTBUsL  (Tomnyeckne, dopuueckne, dadbpuueckue). 3HaUEHHE
OMOTHMYECKUX B3aMMOJIEHCTBUMA JUId CYIIECTBOBAHMS OPILaHM3MOB B CpEJIE
oburanus. [TpHHITNI KOHKYPEHTHOI'O NCKIIFOYEHMSL.

JleMOHCTpAIIMH

Tabuuibl ¥ cXeMBl:  «JKOJOTrHYecKHe (akTophl», «CBETOBOM CIEKTDY,
«DKOJIOTHYECKHE TPYIIIIBI YKUBOTHEIX 10 OTHOLIEHUIO K CBETYY, «TEIIOKPOBHEIE
JKHMBOTHBIE», «XOJOJIHOKPOBHEIC JKUBOTHBEICY, «DHU3HOJOTHYECKHE afdalTallun
JKMBOTHBIX», «Cpenbl 0o0MTaHUS OPraHu3MOBY», «BHOJOTMYECKHE PHUTIMELY,
«XKusHeHnHple  (popMBl  pacTeHMi», «Ku3HEeHHBIE  (QOPMBI  JKMBOTHBIX,




«OKocHucTeMAa IMUPOKOJUCTBEHHOIO Jecay, « DKOCHUCTEMA XBOMHOrO Jiecay, «llenun
IUTAHUSDY, «XHUIHAYeCTBOY, «[lapasutusmy, «KoHkypeHmusy, «CumMouosy,
«KoMMeHcaTn3M.

O6opynoBaHue:  repdapuy  pacTEHUH M KMBOTHBIX,  IIPUCIOCOOICHHBIX
K BIMSHMIO Pa3JIMYHBIX DKOJOTMYECKHX (DAKTOPOB; IepOapvu CBETOJIOOUBEIX,
TEHENIOOMBEIX M TEHEBBLIHOCIMBLIX PACTEHMII; CBETOIMIOOMBEIE, TEHEIIOOMBBIE
U TEHEBLIHOCIIMBEIE KOMHATHBIE pacTeHu; repoapuu Y KOJUIEKIINH
TEILUIOIIOOMBEIX, 3MMOCTOMKHX, MOPO30YCTOMUYMBEIX PACTEHHM; dYydela IITHI]
U 3Bepei; repOapuu  pacTeHHH, OTHOCSIIIMXCS K FUCpoduTaM, KcepodHuTam,
Me30(HUTaM; KOMHATHBIE DACTEHMS JIAHHBIX TPYIIIL, KOJIEKIUH >KHMBOTHBIX,
OOHMTAIOIIMX B PasHBIX cpefax; repOapuy W KOIEKIMU PACTEHHH M KHBOTHBIX,
00JIAIAOIMX YepTaMU MPUCIOCOOJCHHOCTH K CE-30HHBIM H3MCHCHMSIM YCIOBUM
JKM3HH; TepOapuy U KOJUIEKIUKA PACTEHUMA M )KUBOTHBIX PAa3JIMYHBIX JKM3HEHHBIX
(GopM; KOJUIEKIIMM JKMBOTHBIX, VYACTBYIOIIMX B Pa3iIMYHBIX OMOTHYECKHX
B3aMMOJIEHCTBHSIX.

JIabopaTopHbIe M NPAKTHUYECKNE PA0OTHI

1. JabopaTtopHas paboTa «BrlgBaeHHe OIpUCIIOCOOJEHUN OpraHu3MOB
K BIIMSIHHUIO CBETAY.

2. JlabopaTtopHas paboTa «BbIgBIeHHE IPUCIOCOOIEHNI OpraHU3MOB
K BIIMSIHHUIO TEMIIEPATYPBDY.

3. JJabopaTtopHasg paboTra «AHATOMHYECKHE OCOOEHHOCTH PACTEHMI
M3 pa3HBIX MECT OOUTAHUN.
DK0JI0rMsl BUJIOB ¥ IONMYJISIIMIH

DKOJIOTHUECKHE XapaKTEPUCTUKN HONYJIii. [Tomysisiius Kak OMoIornyecKas
cucteMa. Posib HEOTHOPOIHOCTH Cpedbl, PU3HUECKUX OapbEPOB M OCOOESHHOCTEN
OMOJIOTHH BUIOB B (DOPMHUPOBAHUHU IIPOCTPAHCTBEHHON CTPYKTYPHI ITOMVIISIHHN.
OCHOBHBIE IIOKA3aTENW IONYJISAIAM: YHCIEHHOCTh, IUIOTHOCTH, BO3pacTHas
M II0JIOBas  CTPYKTYPa, POXKIAEMOCTb, IMPHUPOCT, TEMI POCTa, CMEPTHOCTE,
MUTpaIUs.

DKonoruueckas CTpyKTypa nonyisiud. OleHKa YMCICHHOCTH MOMYJISIIHH.
JIMHaMUKa OOOYISLMU M €€ peryiadinud. bHoTHYeCKUi MOTEHIIMAN ITOMYJISIUH.
MopenupoBadue IUHAMHAKKA _ nonyysnui.  KpHBBEIE  pOCTa  YHCIEHHOCTH
nonyisind. KpuBble BbEDKHBaHHMA. Peryidius YHUCICHHOCTH IMOOYJSIHMA: POJb
(baxkTOpOB, 3aBUCAIIMX MW HE 3a-BUCAINMX OT INIOTHOCTH. ODKOJIOTMYECKHE
crpaTeruu BUJIOB (r- u K-cTpaTerun).

[Tonsartrie 00 HSKOJOTMYECKOM HuINe BHAd. Mecrtoobutanue. MHoroMepHas
MoJienb dKoyoruuyeckor HummM JIx. M. XatuynHcoHa. Pa3Mepsl 3KOJOTrHYecKOn
aumy. [loTeHnpanpHas U peaJi30BaHHAs HUIIIN.




Bua xak cmcrema monyisiui. Apeansl BHAOB. BUIBI M MX KW3HCHHBIC
CTpaTEruu. JKOJOrHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH ITOBEAECHNS M MUTPALIMI JKUBOTHEIX. BHonOrnyeckrue HHBa3uu
YyKEPOAHBIX BHJIOB.

JleMoOHCTpaMu

IToptper: /Ix. M. XaTunHCOH.

Tabmuibl ¥ cXeMbl:  «OKOJOTMYECKUE  XapaKTEPUCTUKH  MONYJISAIHANY,
«IIpocTpancTBEHHAs  CTPYKTypa  MNONYJISAIUMY», «Bo3pacTHple  IHpaMUAbI
nonyaanumny, «CKopocThb  3acejIcHHs  MOBEPXHOCTH  3eMIIM  pa3IMYHBIMU

opranmmsMaMmny, «Mopaenb dxosiorndeckor Humm Jx. M. XaTumHCOHAaY.
OO6opynoBanue: repdapuu pacTEHMI; KOJUIEKITUN JKMBOTHBIX.
JIabopaTopHbIe M NPAKTHYECKHE PA0OTHI

JJabopaTtopHasg pabora «IIpucnocobnaeHus ceMSH pacTEHUI

K PACCCICHUIOY.

Tema 4. Coo011ecTBa M YKOJOTHYeCKHEe CUCTEMbI

Coo01recTBa 1 IKOJOTHYeCKNe CHCTEMbI

Coo061iecTBO opranu3mMoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a:
BUJIOBas, MPOCTPAHCTBEHHas, Tpoduueckas (muimieBas). Bumapl-
noMuHaHTEL. CBSI3U B OMOIIEHO3E.

Okonoruyeckue cucrembl  (9kocuctemsl). [lonstue 00
sKocucTeMe u OuoreoreHo3e. DYHKIMOHATIBHBIE KOMITOHEHTBI
HKOCHUCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, peylieHTsl. KpyroBopot
BEIIECTB W TIOTOK OJHEPrUM B JSKocucTeMe. Tpoduueckue
(nmuiieBble) YpPOBHU HKOcHUCTeMbl. lluimieBple Lemu U CeTH.
OCHOBHBIE TOKa3aTEeM DJKOCHUCTEMBI: Onmomacca, TMPOIYKITHSL.
OKoJIOTUYEeCKHEe ~ MHUpPaMMIbL:  MPOXYKIHMHM,  YUCIECHHOCTH,
6uomaccel. CBOMCTBA SKOCUCTEM: YCTOWYUBOCTb, CAMOPETYJISAIHS,
passurue. Cykueccus.

[IpupoaHbIE SKOCHCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA
XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIC HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
VYp6oskocucremsl. buonornueckoe u XO3SHCTBEHHOE 3HAUYEHUE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.

buopaznooOpazue kak (akTop YCTOWYMBOCTH HSKOCHCTEM.
CoxpaneHnne OMOIOTHYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B.M. Bepnaackoro o 6uocdepe. ['panuipl, cocras u
cTpykTypa Ouocdepsl. JKuBoe BemecTBO W ero (GyHKIIHH.

IK0JIOTHs C000IIECTB. JKOJOTHUYECKHE CHCTEMbI

Coo0lmiecTBa  OpraHu3MoB. BHOILICHO3 M €ro  CTPYKTYpa.
opraHm3MaMiy B OMOILIEHO3E.

DkocucremMa Kak oTKpblTasg cucrtema (A. JDx. Tencnn). DyHKIHOHAILHBIE
OJ0KM OpPraHHU3MOB B DKOCHCTEME: IIPOAVIIEHTHI, KOHCYMEHTBI, PEIYIEHTEL.
Tpoduueckne ypoBHH. Tpoduueckue 1enu M ceTh. AOHMOTHYECKHE OJIOKHU
skocucTeM. ITouBEI M HIIBI B 9KOcHcTeEMaX. KpyroBopoT BEIIECTB X IOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE MMOKA3aTEIN DKOCUCTEMEL. broMacca ¥ IpoAyKIHA. DKOTOTHYECKUE
IIUPaMUILI YKcell, OMOMAcChl M DHEPTHU.

Hunamuka sxocucmem. Kamacmpoduueckue nepecmpotiku. Dayxkmyayuu.
HampasieHHsle 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. IlepBUUHBIE
Y1 BTOPUYHBIE CYKIIECCUU U UX MIPUYHHEL
AHTpOIIOreHHBIE BO3JACHCTBUSA Ha cyKleccuu. KimmakcHOe cooOIIECTBO.
buopasnoobpa3ue M MOJHOTa KPYTroBOPOTA BEIIECTB — OCHOBA YCTOHYHMBOCTH
COOOIIECTB.

[IpupoaHbIe DKOCHCTEMBL. JKOCUCHEMbl _03EP U peK. IKocucmembvbl _mopel
U OKeanos8. IKocucmembvl myHOp, 1ecos, cmenel, nyc-mbvitb.

AHTpOIIOreHHbIE YKOCUCTEMBI. ATPO3KOCHCTEMA. ATpo1ieH03. Pasauuns Mexxay
AHTPONOT€HHBIMHU U IIPUPOIHBIMU DKOCHCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. I'opoackas dhiopa
u dayHa. CHHaHTpOIIM3aIH TOPOJICKOM (dhayHbL buosiornyeckoe
M XO3AMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

CBsA3H  MeEXOy




OcobenHoctu  Ouocdepsl Kak  IJ100adbHOH  DKOCHUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Onocepe.

KpyroBopoTsl BeniecTB u OMOre0XuMHUYECKHE IIUKIIbI 3JIEMEHTOB
(yrnmepona, azora). 30HATBHOCTh OuOChepbl. OCHOBHBIC OHOMBI
CyIIH.

UYenosedecTBo B Orochepe 3eMian. AHTPOIIOTCHHBIC H3MEHCHHSI
B Ouocdepe. ['mobaapHbIC IKOJIOTHUESCKUE TIPOOIIEMBI.

CocymiectBoBaHue Mpupojibl U uenoBedecTBa. CoxpaHeHHe
O6ropa3zHooOpa3usi Kak OCHOBA ycToiuuBocTH Ouochepsl. OcHOBa
palMOHANBFHOTO YIPABICHUS NTPUPOAHBIMH pECypcaMH W HX
Ucrnoib30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JdemoncTpanum:

Topmpemur: A. JTx. Tencu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabauyvr u cxemvr: «Ilumessle nenm», «buomeHos: coctaB u
ctpykrypa», «lIpupomnsie cooOmectBa», «llemn mnuTaHusY,
«JKkomoruueckast ~ nupamuga», «bmocdepa w  yemoBek»,
«IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO
neca», «buomeno3 Bomoéma», «ArpomeHos3», «lIpumepHbie
aHTPONOTE€HHbIE  BO3JCHCTBUS Ha MNpHpody», «Baxkueimmue
WCTOYHHKH 3arps3HEHUs] BO3JyXa M TPYHTOBBIX BOa», «[louBa —
Ba)XHeHIass cocTapistomas 6uocdeps», «DakTopsl Jerpagaluu
nouBy», «llapHukoBbIl 3pdexT», «PakTOpbl PpaAUOaKTUBHOIO
3arpsisHeHust  Ouocdeprl», «OOmas crpykTypa Ouocheps»,
«Pacnpoctpanenune xu3Hu B Ouocgepe», «O30HOBBIM 3KpaH
6uoctepn», «KpyroBopor yriaepoga B Ouocdepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

Obopyoosanue’ Moaenb-anuIMKanus « TunuaHeie OMOIICHO3bI»;
repOapuii «PactutenbHbpie cO00MmEecTBaY; KOJUIEKIINU «brHorieHo3,
«Bpeaurenu BakHEHIIMX CEIBCKOXO3SMCTBEHHBIX KYJIbTYpY;
repOapuy M KOJUICKIIMH PACTCHUN W )KMBOTHBIX, TPHHAICKAIITHIC
K pa3HbIM 3KOJIOTHYECKUM IpyIIaM oaHoro Buaa, Kpachnas kaura
P®, nzo0pakeHus oXpaHseMbIX BUJIOB paCTEHUHN U )KUBOTHBIX.

3aKOHOMEPHOCTH _(POPMHMPOBAHUS OCHOBHBIX B3aMMOJENCTBHI OpPraHH3MOB
B 3KocucTeMax. Poib kackaono2o s¢pgexma u 61u006--20u@uramopos (Kiouesblx
61008) 6 pyuKyuonuposaruu sxocucmem. I1epeHOC DHEPIUM M BEIIECTB MEXKIY
CME)KHBIMHM DKOCHCTEMaMH. Y CTOMYNBOCTE OPTaHU3MOB, MOITYJISITUM M SKOCUCTEM
B YCIOBHUSX €CTECTBEHHBIX M aHTPOIIOINE€HHBIX BO3JICHCTBUM.

Mexanuzmbi 6030elCcmeus 3aZDfl3H€HM1;l PA3HbIX munoe HAa
CV6OD2L1HL{3M€HHOM, OP2AHUSMEHHOM, NONYVIAUUOHHOM U 9KOCUCIMEMHOM VPOBHAX,
OCHO6bl IKOoJlo2u4ecKozco HOPMUPOBAHUA

aHmMpono2enno2o _6o3zoelcmeus. MeTomoJIOThsl MOHHUTOPHMHIA E€CTECTBEHHBIX H
AHTPOIOTEHHBIX DKOCHUCTEM.

JleMoHCcTpanuu

IHoptper: A. Jix. Tencin.

Tabaunel U CXEMBI: «CTtpyKTypa OHOLIEHO3aY, «DxocHucremMa
MIIPOKOJIMUCTBEHHOTO JIecay, «DKOCHCTEMA XBOHHOIO jecay, «PYHKIIMOHAILHBIE
ITPYIIBl OPraHU3MOB B DKOCHCTEMEY, «KpyroBOpOoT BEIIECTB B DKOCHCTEMEY,
«llenu nuranus (macTOUIHAL, ASTPUTHAA )Y, «DKOJIOTHYECKas INPAMUIA YACEID,
«OKoJoruyecKas nupamMuia OMoMacchly, « IKOJIOTHYECKas MUPaMIIa SHEPTUMY,
«O0pa3zoBanue 0oa0Tay, «llepBuuHas cykneccus», «BoccTaHoBICHHE JIeca ITOCIIE
moxkapay, «9KOCHUCTEMA 03epay, «ATrpoleHo03», «KpyroBopoT BEIIECTB U IMOTOK
DHEPIUU B arporecHosey, «lIpuMepnl ypOo-3KOCUCTEMY.

OO6opynoBanue: repdapuy pacTEHMi; KOJUIEKIIMM HACEKOMBIX; Yydena IITHII
W 3Bepeli; repbapn KyJILTYPHBIX M NUKOPACTYIIUX pPACTEHHI; aKBapuyM Kak
MOJIEJIb DKOCUCTEMEI.

JladopaTopHbIEe M NPAKTHYECKHE PA0OTEI

1. lIlpaktuueckasa pabotra «lM3ydeHue u onrcanue ypOOIKOCUCTEMBDY.

2. JJabopaTtopHass paborTa «M3yueHre  pa3sHooOpasus  MEJKHX
MMOYBEHHBIX WICHUCTOHOIMX B Pa3HBIX DKOCHCTEMAXY.

3. Dkckypecus «DKCKypcHsl B TUIHYHBINA OuoreoneHo3 (B ayOpaBy,
Oepe3HsK, EIbHUK, Ha CYXOMOIbHBIN MM MOMMEHHBIH AYT, 03€p0, 00I0TO)».

4. DOKcKypcHusa «IKCKypcHsl B arpodKOCHCTEMY (HA I10JIE WJIH B TEINIMYHOE

XO3SIHUCTBO)».
Buocdepa — riuodaabHas dJKoCHCTEMA
buocdepa — oOureriaerapyas  o00J04YKa 3eMiM, [/ CVYIIECTBYET WU

CYIIIECTBOBAaJA )KM3Hb. PasBuTHE NpeacTaBiIcHMI 0 buocdepe B Tpyaax J. 3rocca.
VYuenue B. WM. Bepuaackoro o 6uo-chepe. Obmactu 6mocdepbl UM €€ COCTaB.
JKuBoe BemecTBo OMochephl B ero (YHKIHH.

3aKOHOMEPHOCTH CyIIeCcTBOBaHUA Ouoceprl. Ocobennoctr OHocheEPH KaK
r100aabHOM DKOcHCcTEMEL. JIMHaMuYeckoe paBHOBecHe B Onocdepe. KpyroBopoTsl




BEIISCTB ¥ OMOTr€OXMMHUYECKHE IHUKIBI (YIVIEPOaa, a30Ta). PUTMHUYHOCTE SIBJICHUM
B Ouocdepe.

3oHanbHOCTE OHocdepsl. ITonsaTrue o 6umoMe. OCHOBHBIE OMOMBI CYILIM: TYHJPA,
XBOMHBIE Jieca, CMEIIaHHBLIC M IIMPOKOJHUCTBEHHBIEC JIeCa, CTEIM, CaBaHHBI
IIYCTBIHU, TPOIMMYESCKUE JIECa, BEICOKOropbs. KnuMaT, pacTUTEIbHBIN U JKHBOTHBIN
MHUDP OHOMOB CYIIIH.

CtpykTypa ¥ QYHKIMS JKUBBIX CHCTEM, OLICHKA MX PECYPCHOrO MOTEHIMAJa
u 6nocepHbIX (QYHKIIHIA.

JleMoHCcTpanuu

[loprpetnr: B. Y. Bepuaackuii, O. 3rocc.

Tabmuiel U cxembl: «l'eocdhepbl 3emuny, «KpyroBopoT a3oTa B IPUPOAEY,
«KpyroBopoT yriepoga B Opupojie», «KpyroBopoT KHUCIOpOaa B IPUPOAEY,
«Kpyrosopor Bojel B npupoaey», «OCHOBHEIE OMOMBI CyImy, «KInMaTHyecKue
nosica 3emuny, «Tynapay, «Tairay, « CMeniagueiid gecy, «I1IHpoKOIMCTBEHHBII
aecy, «Crenby, «CaBanHay, «I1ycTeiHgy, « TpoIMYECKHI JIEC) .

O6opyaoBanue: repbdapuu pacTCHHUM pa3sHbIX OMOMOB; KOJUICKIIMU KHBOTHEBIX.
YeJI0BEK H OKPYKAIOUIAS cpeaa

DKOJIOTHYECKHE KPU3UCH] M X IpUYMHEL. Bo3ericTBue yenoBeka Ha Ouocdepy.
3arps3HeHre BO3AYIIHOM cpenbl. OxpaHa BO3/1yXxa. 3arpsAa3HEHHE BOJHOU CPEEL.
Oxpana BOAHBIX pecypcoB. Paspyiienue moussl. OXpaHa IMOYBEHHBIX PECYPCOB.
H3MmeHeHne K1uMara.

AHTpPOIIOreHHOE BO3JEHCTBHE HA PACTUTEIbHBIN M )KMBOTHBEIA mup. OxpaHa
PACTUTEIBHOIO M JKUBOTHOTO MHpa. OCHOBHBIE IPHHUMIIBI OXPaHbl IPHPOIEL.
Kpacuble kuuru. Oco0o oxpansemble npupoadbie Tepputopur  (OOIIT).
BoTtannyeckue cagpl M 300-JTOTHYECKHE TAPKH.

OcCHOBHBIE TNPUHINNLL VCTOMYMBOIO PAa3sBUTHS UEIIOBEYECTBA W IIPUPOJIEL
PanmonananHOE [IPUPOIOIIOIL30BAHUE M COXpaHEHHE OMOJIOTHYECKOTO
pa3sHooOpazusg 3emun. OOIIHME 3aKOHOMEPHOCTH TJIOOANBHBEIX OKOJOTHYECKMX
Kpu3ucoB. OcoOEHHOCTH COBPEMEHHOIO KPU3HMCA U €70 BEPOSTHLIE ITOCIEIACTBHUSL.

PasBuTHe METOI0B MOHUTOPHHTA Pa3BUTHSL OMTACHBIX TEXHOT€HHBIX IIPOIIECCOB.
Cucmemnoie UCCne008anus nepexooa K pecypco-cbepezarouiet
U KOHKYDEHMOCNOCOOHOU oHepeemuKe. buo-goruyeckoe pa3HoOoOpasue
u ouopecypceel. Hayuonanvrvle uH@GOpMayuoHHble CUCTEMbl, 00eCneyusauiue
0ocmyn K uHgopmayuu no cocmosanuo omoeabhvix 6u0oes u sxocucmem. Ocroswl
DKOPeabuIumayuy. __ dKOCUCmemM U cnocobos _6opbhvl ¢ OLUON0EPEHCOCHUIMU.
Pexoncmpykuyus MopcKux u HA3eMHbIX SKOCUCTNEM.

JleMOHCTpAIIMH




Tabuuuel ¥ cXeMbl: «3arpsisHeHne atMocdepbl», «3arpsasHeHne THapocdepel»,
«3arpsi3Henue  1ouBbly, «llapHukoBbIl  3ddekty, «Ocobo oxpaHgeMble

IPUPOJHBIE TEPPUTOPUMY, «MOJIEIN YIPaBIIEMOr0 MUPAY.

O6opynoBanue: dororpaduu OoXpaHIEMbIX PACTEHUNM W KUBOTHBIX KpacHoil

kauru PO, KpacHo¥ KHUT'M peruoHa.

*TeMaTH4ecKoe IJIAHUPOBaAHHUE yqeﬁﬂoro npeamera «bunoaorns»10 kaacc

Ba3zosblii ypoBens (1 yac) Yriy0JieHHbBIH YPOBEHb CnucoK HTOroBbIX Cuoco0 DIeKTPOHHBIE
(1+24aca) NJIAHHPYEMBIX OLIEHKH (uudpossbie)
pe3yIbTaToB ¢ HTOTOBBIX | o0pa3oBaTelib
yKa3aHHUEM ITaNoB UX IUIAHApPYeM | HbIe pecypehl
¢opmupoBanus BIX
pe3yJIbTaTo
B
Koa- Koun-
BO BO
4acoB 9acoB
34 Tema 1-2. Buonorus 94
Kak Hayka. JKuBble
CHCTEMBI
lu buonorus B cucreme Hayk 1y - YKa3bIBaTh MECTO U poJib| - Oecena bubnnoreka
GHONIOTUH B CUCTEME HOK
HAYYHOTO 3HAHHS https://lesson.ed
€CTECTBEHHBIX HayK, B u.ru/06/05
(dopmMHupoBaHUU
COBPEMEHHOM

€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA U
HAYYHOTO
MHUPOBO33PEHUS;
-paccka3blBaTh BKIIAJIE
POCCHICKHX U
3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE
OHOJIOTHH,



https://lesson.edu.ru/06/05
https://lesson.edu.ru/06/05

Dynoamenmanvuvie,  npukiaduvie u | lu - YKa3bIBaThb MECTO U POJIb| - YCTHBIN bubmmoreka
HOUCKOBbLE HayyHble OMOJIOTHH B CUCTEME oIpoc HOK
uccnedosanus 6 HuoLo2uu. HAy4HOT'O 3HAHUS https://lesson.ed
€CTECTBEHHBIX HAYK, B u.ru/06/05
dbopmupoBaHuu
COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA U
HAy4YHOI'O
MHUPOBO33PEHUS;
-paccka3blBaTh BKJIAJIC
POCCUNCKUX U
3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE
OuoJioruu;
Ilpogpeccuu,  ceasannvie ¢ buonocuetl. | 1u - YKa3bIBaTh 3HAUYCHUE - YCTHBIU bubnuoreka
3uauenue buonozuu 8 _npakmuueckou (GyHKIMOHATHLHON orpoc LHOK
0esAmeNbHOCMU ___YeloeKa:  MeouyuHe, IPaMOTHOCTH YeJIOBEKA https://lesson.ed
CeNbCKOM  XO3AUCHEe, NPOMbIULIEHHOCTIU, JUISL PELICHNUs )KU3HEHHBIX u.ru/06/05
oxpane npupoobi. 3a1a4
lu Meroas! MO3HAHMS )KUBOU IIPUPOJIBI. lu 16)- s3mare Meroasl | IIpaktmueck | bubmmoreka
HpaKTI/ILIeCKaFI pa60Ta Ne 1 HAay4yHOI'O IIO3HAaHHUSA B as pa6OTa HOK
«Mcnonp30BaHUe pa3IMIHBIX METOJ0B GUOJIOTUN: HAGIIOIEHIE https://lesson.ed
IPY U3YYCHUH OUOJIOTHYECKUX U OMHCAHWE  KHBBIX u.ru/06/05
OOLEKTOBY CHCTEM, TMPOIECCOB U
SIBIICHUI; OpraHu3aIus u
MpOBE/ICHNE
OMOJIOTNYECKOTO
IKCIEPUMEHTA,
BBIJIBU)KCHUE TUTIOTE3HI,
Memoovl monexyasaproii u buonoeuveckoun | 14 -BBISIBJIATH 3aBUCUMOCTH | - OTIPOC bubnmoreka
HAyKU. MEXY UCCIIENYEMbIMU [HOK
BEJIMYNHAMU, OObSICHEHHE https://lesson.ed
HOJTy4EHHBIX PE3yIbTaTOB, u.ru/06/05

MCIOJIb30BaHHbIX
Hay4HBIX ITOHATHH,
TEOpPUH U 3aKOHOB;
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bubauoreka

llonsmue o 3asucumoti u nezagucumotu | 14 - yMeTb  JeiaTh | - Opoc
nepemMeHHOU. IInanuposanue BBIBOJII HA OCHOBAHHH HOK
okcnepumenma. Ilocmanoska u _nposepka HOJTYYEHHBIX https://lesson.ed
eunomes. Hyneeas eunomesa. Ilonamue pEe3yNbTAaTOB;  BIAJETh u.ru/06/05
8b100pKU U eé docmoseprocmyb. Pazdpoc 6 OCHOBHBIMH  METOJIaMU
buonoeuueckux OAHHDbIX. Ouenka HAy4YHOT'O MO3HAHUS,
docmogepHocmiu NONYYEeHHbIX UCIIOJIb3YEMBIMU B
pe3yiemamos.  Ilpuuunvl  uckadgcenus OMOJIOTUIECKHIX
pe3ynromamos dxcnepumenma. Ilonsamue UCCIICIOBAHUSIX JKUBBIX
CMamucmuyecko20 mecma. 00BeKTOB  (OmucaHwue,
U3MepeHue,
HaOII0CHHE,
AKCIICPUMEHT);
lu buonoruueckue cuCTeMbl, MPOIECCHI U lu -00bsICHATH ypoBHEBYIO | KontponwsHa | bubnmoreka
uX u3yuyeHue. Bxonsias KOHTpoIbHas OpTaHMU3AIIIO )KUBBIX g paboTa LHOK
pabota CHCTEM https://lesson.ed
u.ru/06/05
Ceoticmea__oicusblx __cucmem. _eduncmeso | 14 -3HaTh 3HAYEHUE - OIIPOC bubnnoteka
uMuyecko2o  cocmaesda,  OUCKPEMHOCMb TEPMHUHOB HOK
U YenoCmHOCb, CaMOBOCTIPOH3BE/ICHHE https://lesson.ed
CILONCHOCID U (pempoaykius), u.ru/06/05
ynopsooueHHocmy CMpPYKmMypeol, HACJIEJICTBEHHOCTH,
OMKPLIMOCMY, U3MEHYUBOCTb, POCT U
camoopeanuzayus, camo8ocnpoussederue, pa3BHUTHE
aA30PAACUMOCHIb, UBMEHYUBOCb, POCH U
assumue.
Hayku, usyuarowue orcusvle cucmemul | 14 -00BSCHITH MECTO M POJIb |- OTIPOC bubnnorexa
HA PA3HBLIX __ YPOBHAX OHMOJIOTUH B CHCTEME HOK
op2aHuzayuu. HAy4YHOTO 3HAHUSI https://lesson.ed
eCTEeCTBEHHBIX HAYK u.ru/06/05
8u Tema 3. Xumuueckuid 244
COCTaB U CTPOEHHE
KJIETKH
1y XUMHYECKNH cOCTaB KJIETKU. Boma u 1g - 00BACHSTE - OIIpoC bubnuoreka
MHUHEPAIbHBIE COJIU OMOJIOTHYECKHE TPOIECCHI [HOK
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" ABJICHUS, IPUHUMAThH

https://lesson.ed

NPaKTUYECKHE PEIICHUS B u.ru/06/05
MMOBCEAHEBHOM KU3HU C
LIEJIbI0 00eCICUCHUS
0€30I1aCHOCTH CBOEr0
3/I0POBBS U 3/10POBBS
OKPYIKaIOIIMX JIIOJICH
Munepanvhble seujecmsea Kiemxu, ux lua - 00BSICHATE - OITpOC bubnnoreka
buonozuueckas ponv. OHOJIOTMYECKHE MTPOLIECCHI LOK
|1 SIBJICHNS, [IPHHIMATD https://lesson.ed
[PaKTUYECKHUE PEIICHUS B u.ru/06/05
[TOBCCAHEBHOM JKU3HHU C
LIeJIbI0 00€eCIIeUeHHUS
0€30I1aCHOCTH CBOCTO
3I0POBBS U 3I0POBbBS
OKPYXKAIIIMUX JIFOAEH
Ponw kamuonos u anuonos 6 kiemke. l4a - O0OBACHATD - OTIPOC bubinnoreka
6HMONOrUYECKHE MPOIIECCH LHOK
V1 SIBIICHNS, IPHHAMATD https://lesson.ed
[MpaKTUYECKHUE PEIICHUS B u.ru/06/05
[MOBCEIHEBHOM KU3HU C
[1€JIbI0 00ECIICUCHHS
0C30ITaCHOCTH CBOETO
3II0POBBS U 3I0POBBS
OKPY’KAIOIIMX 01U
1y benku. CocTaB u cTpoeHUE OEIKOB Iy - 00BACHATD - OIIPOC bubnmorexa
6MONOrUYECKHE MPOIECCH HOK
|1 IBJICHNS, [IPUHUMATD https://lesson.ed
[PAKTUYECKHE PEIICHUS B u.ru/06/05
[IOBCEIHEBHOM KU3HHU C
LIeJIbI0 00ECIICUCHHUS
0€30IaCHOCTH CBOETO
310POBBS U 3/10POBbS
OKPYXKAIOIIMX JIFOAEH
Knaccudpurxauus 6enxos. Ilpuoneol. 1 - 00DLICHSTD - OIIpocC bubnuoreka
6HONIOTHYECKHE TTPOLIECCH LIOK
|1 IBJICHNS, [IPUHUMATD https://lesson.ed
u.ru/06/05

[TPAKTUYECKHE PELICHUS B
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[TOBCEIHEBHOM KHU3HU C
[eabI0 o0ecIieyeHus
0E€30I1aCHOCTH CBOETO
3I0POBBS U 3IOPOBBS
OKPYKAIOIIHMX JTFOACH

Jlabopamopnas paboma

«ObHapyxcenue beaxos ¢ NOMOUIbIO

Ka4eCcmeeHHblX peakuuﬁ».

lua

- BBIITOJIHATD
mabopaTopHbIE U
MPaKTUYECKHE pabOTHI,
coOrofaTh NnpaBuia npu
paboTe ¢ yueOHBIM U
1abopaTOpPHBIM
000pyaOBaHUEM
-00BSICHATE
OMOJIOTUUYECKHE MPOIIECCHI
U SIBJICHUSI, IPUHIMATH
[PaKTUYECKHUE PEIICHUS B
[TOBCCAHEBHOM JKU3HHU C
[1€JIbI0 00ECIICUCHHS
0C30ITaCHOCTH CBOETO
3IOPOBBS U 3JIOPOBBS
OKPYXKAIOIINX JTIOAeH

JlaGopaTtopn
ast pabora

bubnmoreka
LHOK
https://lesson.ed

u.ru/06/05

lua

depMeHTbI — OMOJIOTHYECKHE
KaTtanuzaropsl. JlabopaTopHas pabora
Ne 1 «M3yuenune kaTaInTH4ecKon
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTajaasbl)»

lu

- OOBSICHATD
OMOJIOrMYECKHE MTPOLIECCHI
U SIBJICHUS, IPUHUMATh
MPaKTUYECKUE PEIICHUS B
[MOBCEHEBHOM KU3HU C
[1eJ1bI0 00ecTieueHust
0€30MaCHOCTH CBOETO
3IOPOBBSI U 37TOPOBBS
OKPY>KaIOIIHX JIFOJeH

- BBITTOJTHATH
abopaTopHbIE U
[paKkTH4ecKe paboThl,
coOuI01aTh MpaBuiia MpU
paboTe ¢ y4eOHBIM U
maGopaTOpHBIM

000pyIOBaHEM

JlaGopaTopH
ast pabota

Bbubnuoreka
LHOK
https://lesson.ed

u.ru/06/05
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benku-akTuBaTOpHI U OCMTKU-UHTHOUTOPHL.. | 14 - OOBSACHATD OIpoc bubnmoreka
61OOrHYECKHE IPOIECCH LHOK
|1 SIBJICHYS, IPHHUMATD https://lesson.ed
[PAKTUYECKHE PELICHHS B u.ru/06/05
[IOBCETHEBHOM KH3HHU C
11eJIbI0 00ecTIeueHHS
0€30I1aCHOCTH CBOETO
3IIOPOBBSI U 3/I0POBbS
OKPYKAIOLIHX JIIOAeH
3aBHCUMOCTH CKOPOCTH ()epPMEHTATUBHBIX lu - OOBSICHSTD orpoc bubmmotexa
peaKkLuii OT pa3IMYHBIX (HaKTOPOB OHOJIOTUYECKHE TIPOLIECCHI HOK
U SIBJICHUS, IPUHUMATh https://lesson.ed
NPaKTUYECKUE PEIICHUS B u.ru/06/05
IOBCETHEBHOM KHU3HHU C
[eJIbI0 00ECTICUCHHUS
0€30I1aCHOCTH CBOETO
3IIOPOBBSI U 3/IOPOBbS
OKPYKAIOIIKX JIIOACH
1y VYruesoasl. Jlnnus 1y - 00BSCHATH OIpoc bubnuoreka
6MONIOrHYECKHE TPOLIECCH HOK
V1 SIBJICHIS, IPHHIMAT https://lesson.ed
NpPaKTUYECKUE PELICHUs B u.ru/06/05
[TOBCETHEBHOMW KU3HMU C
[1eJIbI0 00eCTIeYeHUs
0€30MMaCHOCTH CBOETO
3I0POBbSI U 3/I0POBbS
OKPY AKX JIIOAEH
Obwuii _nnan __cmpoenus _u pusuxo- Iy - OOBSACHATD Ompoc bubnuorexa
Xumuyeckue ceolicmeay2ne0008 OUOJIOTMYECKHE TTPOIECChI LHOK
|1 SIBIICHHS, IPHHIMAT https://lesson.ed
u.ru/06/05

HpaKTI/I'—ICCKI/Ie peHIeHI/IH B
[TOBCEIHEBHOM KU3HHU C
1eabI0 o0ecreueHus
0€30I1aCHOCTH CBOET'O
3I0POBbS U 3JI0POBBS

OKPYKAOIIKX JIIOACH
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buonocuueckue  gpymkyuu  aunudos. lu - OOBSCHATD oIpoc bubmuorexa
Obwue ceolicmea OMONIOrHYeCKHe MPOIECChI LHOK
ouonocuueckux — MemopaH — U SIBJICHUS, IPUHAMATH https://lesson.ed
meKyuecmo, NPaKTHYECKHUE PEIICHHS B u.ru/06/05
CNOCOOHOCMbK . MIOBCE/THEBHOM KH3HHU C
CaMO3aMbIKAHUIO, NOVIPOHUUAEMOCHIb. eNbI0 00ecTIeYeHus
0€301acHOCTH CBOETO
3JI0POBBS U 3/IOPOBBS
OKPY>KarOIIKX JIFOIEH
1y Hyxiiennosblie kucnotsl. ATO lu - OOBACHATD onpoc bubnuorexa
61ONOrUYECKHE TIPOIECCH HOK
U SIBJICHUS, IPUHUMATh https://lesson.ed
MPAKTHYCCKHUE PEIICHHS B u.ru/06/05
IOBCETHEBHOM KHU3HHU C
11eTIbI0 00eCTIeUeHHS
0€30I1aCHOCTH CBOETO
3IIOPOBBSI U 3/IOPOBbS
OKPYKAIOLIHX JIIOAeH
Hpyrue nHyxieozuaTpudochaTs lu - OOBSICHATD orpoc bubnmnoreka
(HT®D). 6HOIOTMYECKHE TIPOLIECCH LIOK
Cexsennpoanne/JHK.Mertozp U SIBIICHUSI, IPUHUMATD https:/lesson.ed
TCeHOMUKH, TPAHCKPUTITOMUKH, MPaKTHYECKHUE PEIICHHS B u.ru/06/05
POTEOMUKH. [MOBCETHEBHOM KHU3HHU C
[1eJIbI0 00eCTIeYeHUs
0€30I1aCHOCTH CBOETO
3I0POBbSI U 3/I0POBbS
OKPY AKX JIIOAEH
Jlabopamopnas_paboma «Hccrnedosanue | 14 - BBIITOJIHATH Ompoc bubnroreka
HYKJIEUHOGBIX KUCIOM, BbLOEICHHbIX U3 TabopaTopHbIe U HOK
KILeMOK PA3IUYHBIX OP2AHUZMOBY. MpaKkTHYECKUe paboThl, http%/ é |/‘(9)5550n-ed
u.ru

coOroAaTh MpaBuiIa Mpu
paboTte ¢ yueOHBIM U
lmabopaTopHbIM
000OpyIOBaHUEM
-00DBIICHSTD
OH1OJIOTNYECKHE TIPOLIECCHI

1 ABJICHH, IPUHUMATD
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[PAKTHYCCKHUE PEIICHUS B
MOBCCIHEBHOM KM3HH C
[IEJIbI0 00eCIIeUeHUs
0€30IMaCHOCTH CBOETO
3I0POBbS U 3JI0POBBS
OKPYKAOIIKX JIIOAECH

1y Hcropust 1 METOIbI U3YYCHHS KICTKH. 1y -00BSCHATH BKJIAJ] ompoc bubnuotexa
Kiterounas reopus POCCUICKUX U [HOK
3apyOCIKHBIX YUEHBIX- https://lesson.ed
OMOJIOTOB B pa3BUTHE u.ru/06/05
ouonoruu;
Ucmopusa omxpvimus_xiemxu. Pabomur P. | 14 - OOBSICHATH OIpoc bubnunorexa
Tyka, A. Jlegeneyka. Knemounas meopus (T. OMOJIOTUYECKHIE TCOPUHU LHOK
Llsann, M. IlIneiiden, P. Bupxos). Memooul (xsterounast reopust T. https://lesson.ed
MOJICKYASIPHOU U KIeMOYHOU _OUOI02UU: IIsanna, M. lneinena, u.ru/06/05
MUKDOCKONUS, Xpomamozpapusi, P. Bupxoga )
2N1eKmpogopes, menmood Me4eHblX amomos, -00BSICHATH BKJIAJT
ougpepenyuanvrhoe yenmpugpyeuposanue, POCCHICKUX U
KYIbMUBUPOBAHUE  KIEMOK. Uzyuenue 3apyOeKHBIX YUEHBIX-
QDUKCUPOBAHHBIX KIIeMOK. DNeKmpoHHAs OMOJIOTOB B pa3BUTHE
Mmukpockonus.  Kongokanvnas Ouonoruu;
MUKDOCKORUSL.
Bumanvnoe
(npudicusnenHoe) uzyueHue Kiemox.
IIpakmuueckas __padboma _«H3zyuenue 1y - BBIIIOJIHATH orpoc bubmuorexa
MeMmo0o8_KNemo4YHou mabopaTopHbIe U HOK
ouonozuu (xpomamozpagdus, MpaKTHIECKHe paboOTHI, https://lesson.ed
anekmpogopes, ouggepenyuanvroe coOJII01aTh MpaBHiIa MPH u.ru/06/05
yenmpugyauposarue, IIL[P)». paboTe ¢ y4eOHBIM U
mabopaTOpPHBIM
00opyI0BaHUEM
1y KiteTka Kak 1iesiocTHas )KUBasi cuctema lg - 00BSICHATH B3aUMOCBS3H | OITPOC bubmmoreka
MEXIy OpraHOMuJaMu HOK

KJIETKU U UX QYHKIUSAMU

https://lesson.ed
u.ru/06/05
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Knemounas cmenxa 6axmeputi u apxeu. | 14 -00BSICHSTH Ompoc bubmuorexa
Ocobennocmu cmpoenuscemepompopuou u OHMOJIOTMYECKHE MPOLIECCHI LHOK
asmompognoi NPOKAPUOMUYECKUX U SIBJICHHS https://lesson.ed
ka1emok. Mecmo u poab npokapuom 8 -BBIJICNIATDH CYIIECTBEHHBIE u.ru/06/05
buoyenozax. MPU3HAKHU, KIETOK
MIPOKApUOT
- BBIACIISATE OCOOCHHOCTH
IpoIecCcOB: OOMeHa
BEIIECTB U MIPEBPALLCHUS
SHEPTUH B KJICTKE,
dboTocuHTE3A,
TUTACTUYECKOTO H
HHEPreTHYecKOro ooMeHa
Tpancnopm seuecms uepes | 14 - BBIJIJIATH OCOOGHHOCTH |OIPOC bubnmorexa
NIA3MAMUYECKYI0 _MeMOpaHy: NACCUBHbLLL MPOLIECCOB: OOMEHa HHOK
(Ouppysus,  obneeuénnas  ougysus, BEILECTB U MPEBPAIICHUS https://lesson.ed
oCcMOC),  aKIMUGHbLLU (nepsuynbll U SHEPTUH B KIIETKE, u.ru/06/05
BMOPUYHBIL AKIMUBHDIL MPAHCNOPM). doTocuHTe3a,
MJIACTUYECKOTO U
SHEPreTHYecKoro ooMeHa
Ionynponuyae mocms membpansvl. Paboma - BBIJICIISATE OCOOCHHOCTH  [OTIPOC bubnuorexa
HAMPUi-Kaiueeo20 Hacoca. IHOOUUMO3: [TPOLIECCOB: OOMEHa LOK
nuHouUmo3, _ azouumos.  DK30uumos. BEIIECTB U MIPEBPALIECHHS https://lesson.ed
Knemounas  cmenxa.  Ilpakmuyeckas PHEPTUH B KJIETKE, u.ru/06/05
paboma_«H3yuenue ceoticme KiemoyHou (doTocuHTE3A,
MeMOpaHbLY. [IACTUYECKOTO U
PHEPreTHYeCcKOro oOMeHa
lu CTpoeHue dyKapuOTHYECKOMN KIIETKH. la -BBIJICNIATH CyniecTBeHHBIE| JIJabopaTtopH | bubnmoreka
JlaboparopHas pabota Ne 2 MIPU3HAKU BUPYCOB, as pabora HOK
«V3yuenune CTpOCHHSI KIIETOK KJIETOK TIPOKAPHOT M https://lesson.ed
pacTeHu, )KUBOTHBIX, TPHOOB U 9YKapHOT; u.ru/06/05
OakTepHii 10T MUKPOCKOIIOM Ha BBITIOTHSATH

TOTOBBIX MUKpOIIpEnapaTax U Ux
OIIUCaHUE»

nabopaTopHbIE U
HpaKTHYeCKHEe paboThI,
co0uro1aTh MpaBuiIa MpH
pabote ¢ y4eOHBIM U
1a00paTOpPHBIM

000py1I0BaHHEM
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bubauoreka

Lumo3zons.  Lumockenem.  Jlsusicenue | 14 - BBIJICTISITh OCOOCHHOCTH | OIPOC
UUMONIA3Mb. Bzaumocssnsw MPOIIECCOB: OOMEHA LHOK
0OHOMEMODAHHBIX _ OP2AHOUO0E _ KILCMKU. BEIIIECTB M [IPEBPAICHUS https://lesson.ed
CmpoeHue _ 2pamynsapHoeo pemukyiyma. SHEPTIUH B KJIETKE, u.ru/06/05
Mexanuzm nanpasnenus 6eakos 8 IIIC. dorocunTE3A,
Cunme3 pacmeopumvix _oOenxos. Cunme3 IJIACTHYECKOT0 U
K1emOoYHbLX MeMOpaH. I naoxuii OHEPreTHYECKOT0 0OMeHa
(acpanynapuwiii)
aHOONnAAIMaAmuyec
Kuti PEMUKYIIYM.
Cexpemopnas dyHKyus annapama
Tonvooicu.  Knemounwiti _cox.  Typeop.
Jlabopamopunas _paboma _«Hccnedosanue
NIA3MONU3A u 0eniazmonusa 8
pPACMUmMeIbHbIX KIemKAX).
Ipoucxooicoenue MUMOXOHOPUU ull - BBIJICJIATH OCOOEHHOCTH | OMPOC bubnuoreka
naacmuo. Cumbuozenes (K. C. IPOIIECCOB: 0OMEHa [IOK
Mepesickosckuil, JL Mapeynuc). BEIIIECTB M MPEBPAIICHUS https://lesson.ed
Llepsuunbie, emopuunvle U  CLOJNCHBIE SHEPTUU B KJIETKE, u.ru/06/05
nIAcmuobl gdomocunmezupyrouux dorocunTe3a,
IVKAPUOM. Muxkpoguramernmeoi. MJIACTUYECKOTO U
Axmunosbvie MUKPODUAAMEHMbL. SHEPreTHYEeCKOro ooMeHa
Mvrueunwvie KIemKu. Axmunosble
KOMNOHEHMbl _ HeMbIUUEUHbIX  K1eMmOK.
Muxpompybouxu.  Knemounwii _yenmp.
Cmpoenue u Osudicenue Hceymuxkos u
pechuyex. Muxpompyoouku yumoniasmoi.
Llenmpuonv. Benxu, accoyuuposarinvie ¢
MUKpoguiameHmamy u
Mmuxkpompybouxamu. Momophvie benxu
7a Tema 1849
4. Kn3HeneATEILHOCTL
KJIETKH
lu | OOMeH BerecTB Wik MeTabOIN3M lg - BBIJICJISITH OCOOEHHOCTH | OTPOC bubnuoteka
MPOIECCOB: 0OMEHa HOK
BEILECTB M [IPEBPALIEHHS https://lesson.ed
u.ru/06/05

SHEPTUU B KJIETKE,
dboTocuHTE3A,
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IUIACTUYECKOTO
YHEPreTHYECKOTO OOMEHa,

XEMOCHHTE33,
Jlabopamopunaapabomalld -BBINOJTHSATD UTaGoparopHa | bubnnoreka
«H3yuenue Kamanumu4eckou 1abopaTopHbIe u |1 pabora HOK
aKmugeHocmu_gpepmenmos _(na_npumepe IpaKTHYECKHE paboTHl, https:/lesson.ed
AMUNIA3b] UTUKAMALA3bL)Y. coOI0aTh MpaBuiIa IpH u.ru/06/05

pabore ¢ y4eOHBIM U

1a00paTOPHBIM

000pyToBaHUEM;
Jlabopamopunaapabomallu -BBITNIOJIHATD UTaGoparopHa | bubnnoreka
«H3yyenue depmenmamusnozo 1abopaTopHbIe u |1 pabora HOK
pacuienyienus __nepokcudda __8000podd MpaKkTHYECKHE paboTHl, https://lesson.ed
8 PACIUMENbHBIX U HCUBOMHBIX KIEMKAX) COoOIOaTh MpaBIiIa IPH u.ru/06/05

pabote ¢ y4yeOHBIM U

1a00paTOPHBIM

o0opyaoBaHUEM;

lu | ®orocuHTe3. XeMOCHHTE3 1y - BBIJIEJIATE OCOOEHHOCTH | OMpPOC bubnmnorexa

TpOIIECCOB: 0OMeHa LHOK

BEII[CCTB ¥ MPEBPAICHHS https://lesson.ed

SHEPIUHM B KIIETKE, u.ru/06/05

dorocunTe3a,

IUIACTUYECKOTO

SHEPTeTHYECKOr0 OOMEHa,

XEMOCHHTE33,
Anokcuzennwiil u okcuzernnbl | 19 - BBIJIETISITh OCOOCHHOCTH | OMPOC Bubnuoreka
domocunmes y baxmepuil. HPOIIECCOB: 0OMEHa IMTOK
Csemocoduparowue nueMeHmul u BEIIECTB | MTPEBPAIICHUS http%/ é |/%5550n-ed

u.ru

nuemeHrRmysl peaKyuoOHHo20 yeHmpda.

SHEPI'uu B KIIETKE,
¢dorocunTe3a,
TTACTHYECKOTO U
JHEPreTHIeCcKOro oOMeHa,
XEMOCHHTE32,
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Poisib_XJI0pOIIacTOB B mpoLecce 14 -BBIIIOJIHATE Jla6oparopu | bubmuorexa
dbotocunTe3za. CBeroBasg MTEMHOBas 1a00paTopHbIC u | asg pabota LHOK
dba3pl.  Pomodvixanue, HpaKTHYECKHE PaboTHI, https://lesson.ed
Cs., C4- u CAM-munui co0Jro1aTh MpaBuiia MpH u.ru/06/05
domocunmesa. Jlabopamoprnas p pabote ¢ yueOHBIM U
aboma «CpasHnenuenpoyeccos 71a00paTOPHBIM
Gomocunmesa u xemocuHmesay. o0opyaoBaHUEM;
- BBIJICJIATH 0COOCHHOCTH
MPOIIECCOB: OOMEHA
BEIIIECTB | MPEBPAIICHUS
9HEPI'UH B KJIETKE,
dorocuHTE3A,
IUTACTUYIECKOTO U
9HEPreTUYEeCKOro OOMEHa,
XEMOCHHTE3a,
la | DHepreTuveckuii 0OMeH 1u - BBIJICJISITE OCOOEHHOCTH | OMPOC bubnmoreka
IPOLIECCOB: OOMEHA LIOK
BEIICCTB U MTPECBPACHUS https://lesson.ed
SHEPIUH B KIIETKE, u.ru/06/05
¢dorocuHTeE3A,
TUTACTUIECKOTO U
SHEPTreTHUYECKOro OOMEeHa,
XEMOCHHTE3a,
IIpoodykmubi Opoorcenus u ux | 1a -yMeTh IPUMEHSATH |[0IIPOC bubnmorexa
UCNONb308aHUE YenoseKoM. AHAdPoOHbIe MOJTYYCHHBIC 3HAHUS JIJIS HOK
MUKDOOP2AHU3MbL KaK 00bexmul 00OBSICHEHUS https://lesson.ed
buomexuono2uu u 6030youmenu 6o1e3Hell. OMOJOTUYECKHUX u.ru/06/05
MPOLECCOB M SBJIICHUH,
TSt TIPUHATHUS

MPAKTUYECKUX pEUICHUHN
B MOBCEJHEBHOW >KU3HU
C Lenbl olecrieueHust

0€30MacHOCTH  CBOETO
30pOBbSI U 3JI0POBbS
OKpYXarolluX  JIIOAEH,
COOIrOIeHUSA HOPM

TpaMOTHOI'0O TIOBCACHUA
B OKpYXKarolein
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MPUPOAHOMN
IIOHUMAaHHE
HEO0OXOAMMOCTH
HCIIOJIL30BaHUS
NOCTHKEHUU
COBPEMEHHOI Ounosioruu
U OHOTEXHOJIOTHH s

cpene;

panroHaIbHOTO
MPUPOIOTIOTB30BAHUS;
Lurxnuueckue peaxuuu. Oxucaumenvroe | 14 - BBIJICJISITE OCOOEHHOCTH [0TIPOC bubanoreka
dochopunuposanue. Ouepeus IPOIIECCOB: 0OMEHa ITOK
MEMOPAHHO20 _ 2PAOUEeHmMAa _ NPOMOHOS. BEIIIECTB M MPEBPAICHUS https://lesson.ed
Cunmes ATD: paboma npomonuou ATP- JHEPIUHU B KIIETKE, u.ru/06/05
cunmasvl. _IIpeumywecmea a3podoHo2o ¢dorocunTesa,
nymu obmena seuiecms nepeo ITACTUYECKOTO U
anas’poduvivm. IpdexmusrHocms JHEPreTHIecKoro oOMeHa,
SHepeemu4eck020 0OMena. XEMOCHHTE3a,
lu | XKu3HeHHBIH OUKIT KIIETKU. [leneHue lu - BBIIETSATH 0coOeHHocTH | JIabopatopH bubnuoTeka
kieTkd. Muto3. JlaboparopHas pabora Ne IPOLIECCOB: 0OMEHa ast pabota HOK
3 «Habmroieare MUTO3a B KJIETKAaX BEILIECTB M MTPEBPALICHUS https://lesson.ed
KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX SHEPruM B KICTKC, U.ru/06/05
MHUKPOIIpEnapaTax» (orocunTesa,
IUTACTHYECKOTO U
SHEPTreTHUYECKOro OOMEeHa,
XEMOCHHTE3a,
Ipunyune MPAHCKPUNYUU. 1y - BBIJIEJIATh OCOOEHHOCTH  [0IPOC bubnmorexa
KOMNIEMEHMAPHOCb, poIIeccoB: 0OMeHa LHOK
AHMUNAPATIETbHOCID, BEIIIECTB U NIPEBPAICHHS https://lesson.ed
ACUMMEMPUYHOCHb. PHEPTUU B KIIETKE, u.ru/06/05
(doTocuHTe3a,
MTACTHYECKOTO U
PHEPreTHUECKOro OOMeHa,
XEMOCHHTE3a,
Cospesanue mampuunvix PHK ¢ 14 - BBIIEISATh OCOOEHHOCTH  [OIIPOC bubnnorexa
DVKAPUOMUYECKOTL KemKe. poIIeccoB: 0OMeHa LHOK

Hekooupyrowue PHK.

BEILECTB U MIPEBPALICHUS

https://lesson.ed

u.ru/06/05
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DHEPTUH B KIIETKE,
(dboTocuHTE3A,
[IACTUYECKOTO U
PHEPreTHYECKOT0 OOMeEHa,
XEMOCHHTE3a,

la | buocunres Oenka. Peakuus MaTpudHOro lg - BBIJICISITH OCOOEHHOCTH  [0IIPOC bubnnorexa
CHHTE3a poIIeccoB: 0OMEHa LHOK
BELLIECTB 1 [PEBPALLCHNS https://lesson.ed
PHEPTUU B KIICTKE, u.ru/06/05
(dhoTOoCHHTE3A,
[IACTHYECKOTO U
HHEPreTU4YEeCKOro ooMeHa,
XEMOCHHTE3a,
lu  [Tpancusmus — OuocuHTe3 Oenka VYyactue tpancnoptasix PHK B lu - BBIICIISATh OCOOEHHOCTH  [0IIPOC bubmmorexa
OouocuHTe3e Oenka. YCclIoBUSIOMOCHHTE3a [pOIIECCOB: OOMEHa HOK
Oerka. BEILECTB U [IPEBPALEHUS https://lesson.ed
PHEPTUU B KIICTKE, u.ru/06/05
(doTocuHTe3a,
MIACTHYECKOTO U
PHEPreTHUECKOro OOMeHa,
XEeMOCHHTE3a,
Opeanusayusa cenoma y npokapuom u | 14 - BBIJIEJISATh OCOOEHHOCTH  [0IPOC bubnmorexa
aykapuom. Peaynayus akmugHocmu 2eHos MpOIecCOB: 0OMeHa HOK
v _npoxapuom. L'unomesza onepona (. BEIIECTB U NPEBPALICHHS https://lesson.ed
Kakob, K. _Mano). Monexyasaprule DHEPIUH B KIETKE, u.ru/06/05
MEXAHUBMbl ___IKCHPEeCCUU ___2eHO8 Y (doTocuHTe3a,
sykapuom. Ponb xpomamuna 6 pecyasayuu MTACTHYECKOTO U
pabomul _cenos. Pezynayua obmennvix HPHEPreTUYECKOro ooMeHa,
npoyeccos 6 ___kaemke. ___Kiemounuiii XEMOCHHTE3a,
20MeoCcmas.
lu | Heknerounblie (OpMBbI )KU3HU — BUPYCHI 1y - YMEHUE BBLACTATD orpoc bubnuoreka
CyIIleCTBEHHbIE IPU3HAKH HOK
BHPYCOB, KICTOK https://lesson.ed
IPOKAPUOT U SYKAPHOT; u.ru/06/05
Kusnennoit  yuxn  JIHK-cooeporcawux | 14 - YMEHUE BBIJCTATh o1poc bubnuoreka
supycos, PHK- codepacawux eupycos, CYILLIECTBEHHBIC ITPU3HAKU HOK

baxmepuoghazos. Obpamuas

BHUPYCOB, KJIIETOK

https://lesson.ed
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MpaHCKpunyus, peeepmasd, uhmezpasd.

IIPOKAPUOT U IYKAPHUOT;

u.ru/06/05

IIpakmuueckasapaboma 1y -BBITIOJIHATh npaxkTuueckas| bubmmoreka
«Co30aHue modenu supycay. nabopaTopHble U padota HOK
IpaKTUYECKHEe paboThI, https://lesson.ed
coOuro1aTh MpaBuiia Mpu u.ru/06/05
pabote ¢ y4eOHBIM U
1a00paTOPHBIM
000pyI0BaHUEM
44 Tema S5.PazMHOKeHHE H 154
HHIUBUAYATbHOE
pa3BUTHE OPraHM3MOB
1y @DopMbI pa3MHOXKEHHS OPIraHU3MOB lu -BBIIEJIATH IPU3HAKU 0I1pocC bubnuoreka
MHTO3a, MEHO03a, HOK
OILIO/IOTBOPEHHS, https://lesson.ed
Pa3MHOXKEHHS, u.ru/06/05
WH/IMBUIYJIEHOTO
pa3BUTHSI OpraHU3Ma
(oHTOTCHE3);
MaTtpuyHbIi CUHTE3 JHK — | 14 -BBIJIEIAT IPU3HAKA OIIPOC bubnmnorexa
perukanys. [IpUHIMIBL  perTUKaLH MUTO3a, Melo03a, HOK
JIHK: KOMILIEMEHTAPHOCTb, OILIOIOTBOPEHHS, https://lesson.ed
MOJTyKOHCEpBAaTHUBHBIN CHHTE3, [Pa3MHOXEHHS, u.ru/06/05
AHTHIIAPAIUICITBHOCTb. MexaHu3m VH/IMBUTYaIbHOTO
peILIMKaluU JIHK. XPpOMOCOMBI. [Pa3sBUTHS OpraHU3Ma
Crpoenune xpomocom. Tenomepsl u (oHTOTrEHE3);
TeJoMepasa.
XpOMOCOMHBIM ~ HAabOp  KIETKH  —
KapuoTul. [[AIUIOMIHBIA W TanjaouaHBIN
Habopbl  xpomocoM.  ['omosoruunsie
XPOMOCOMBL.
MexaHu3MBI npommdepanuy, | 1a -BBIJICTISITH TTPU3HAKH o1Ipoc bubmmorexa
i pepeHIMPOBKH,  CTapeHUs U rudenu MUTO32a, Me03a, HOK
kiaerok.  «lluppoBas  Kimerkay ~— — OIJIOIOTBOPEHMSI, https://lesson.ed
ononH(popMaTUIECKUE MOJENN [PA3MHOKEHUS, u.ru/06/05
(YHKIIMOHMPOBAHUS KIIETKH. VH/IMBU Y aIbHOTO

A3BUTHUSA OpPraHnu3Ma
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(OHTOTCHE3);

lu Meiios la -BBIIEIATH IPU3HAKN 01poc bubnmorexa
MHTO3a, MEii03a, ITOK
OIII010TBOpEHNS, https://lesson.ed
Pa3MHOKEHHS, u.ru/06/05
VH/IMBU Y aIbHOTO
Pa3BUTHSI OpPraHU3Ma
(oHTOTEHE3);
ITonoBbIe XPOMOCOMBI 1y -BBIJICIIATH IPU3HAKH o11poc bubnuoreka
MHTO3a, MEH03a, ITOK
OO0 TBOpEHHS, https://lesson.ed
[Pa3MHOXEHHS, u.ru/06/05
H/IMBUTY aTBHOTO
Pa3BUTHs OpraHU3Ma
(oHTOTEHE3);
OpranusM Kak eIMHOE 1IEJI0e 14 -BBIJIEIIATE IPU3HAKH orpoc bubnuoteka
MHTO3a, ME03a, LIOK
OIII010TBOPEHHS, https://lesson.ed
Pa3MHOKEHHS, u.ru/06/05
VH/IMBUTYaIbHOTO
Pa3BUTHSI OpraHU3Ma
(oHTOTEHE3);
lg OO6pazoBaHue 1 pa3BUTHE TOJIOBBIX -BBIJICTIATH TPU3HAKH UlaGoparopHa | bubnnoreka
KJICTOK. OHJ’IO,ZIOTBOpeHI/Ie. MHTO34, Me]‘z’[03a, ST pa60Ta HOK
JlabopaTopnas padora Ne 4 «3yqyeHne OO0 TBOpEHHS, https://lesson.ed
CTPOEHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX pa3sMHOKEHHUS, u.ru/06/05
MHUKpOTpenapaTax T THBHJTY ATTHHOTO
Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);
TkaHu pacTeHul, )KMBOTHBIX U YelOBeKa | lu -yCTaHaBIINBAaTh orIpoc bubnuoreka
B3aMMOCBSI3b MEKY HOK
CTPOEHHUEM KIIETOK https://lesson.ed
pasHbIX TKaHEH U UX u.ru/06/05
byHKIUIMU
Opransl. CucteMbl OpraHoB. lu -yCTaHaBIIUBATh orIpoc bubnuoreka
B3aMMOCBSI3b MEKITY IHOK
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opraHaMu U CUCTEMaMHU

https://lesson.ed

OpPraHOB y pacTCHHUH, u.ru/06/05
KMBOTHBIX U YEJIOBEKa U
uX QYHKIHSIMU; MEXTY
CHCTEeMaMH OPT'aHOB U HX
GYHKIHSIMU,

ly | UaauBuIyansHOE pa3BUTHE OPraHU3MOB lu BBIJICTISITH PU3HAKH 0IIpOC bubnuorexa
MHTO3a, MEHO03a, ITOK
OIIOXOTBOPCHHS, https://lesson.ed
Pa3MHOKCHUS, u.ru/06/05
VHIUBHy TbHOT'O
pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

Omopa Tena opranu3MoB. J[BmkeHne lg yCTaHaBJIMBATh onpoc bubnunoreka

OpPTraHU3MOB B3aUMOCBS3b MEXKIY HOK
OpraHaMu U CHCTEeMaMH https://lesson.ed
OpPraHOB y pacTCHUH, u.ru/06/05
KUBOTHBIX U YEJIOBEKA U
UX QYHKIHSIMA; MEXKITY
cHUCTeMaMM OPTaHOB M UX
byHKIMSIMH,

[TuTanue u qpIXaHUE OPraHU3MOB 1y -BBIIEJIATH TPU3HAKH onpoc bubnunoreka
aBTOTPOGHOTrO U [HOK
reTepoTPOPHOTO TUITOB https://lesson.ed
NUTaHus, POTOCHHTE3A u.ru/06/05

TpaHCcOpT BEMIECTB y OPraHNU3MOB. 14 - YMEHUE BBIIECIATD orpoc bubnuoreka

Brienenue y opranu3smMoB CYLIECTBEHHBIE TPU3HAKU LTOK
BUPYCOB, KJIETOK https://lesson.ed
MPOKAPUOT U 3YKAPHOT, u.ru/06/05
OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX
OpPTaHU3MOB,
0COOEHHOCTH NPOLIECCOB

3ammra 'y OpraHHU3MOB. 1y -yMEHHUE BBIJENATh orpoc bubmmnorexa

Pazgpaxxumocts CYLIECTBEHHBIE IPU3HAKU LOK
peryJIsIus y BUPYCOB, KIETOK https://lesson.ed

OpraHW3MOB IPOKApUOT U 3YKAPHOT, u.ru/06/05

OJHOKJICTOYHBIX U
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MHOT'OKJIETOYHBIX
OpraHu3MOB,
0COOCHHOCTH MPOIIECCOB

94 24y
Tema
6.HacieacTBeHHOCTD U
U3MEHYHBOCTh
OpPraHu3MoB
lgy | 'eneruka — HayKa 0 HACJIEICTBEHHOCTH 1y - U3j1araTh o1poc Bubnnorexa
U U3MEHYUBOCTH Ouosornyeckue Teopun LHOK
(kIeTouHas, https://lesson.ed
XPOMOCOMHas, u.ru/06/05
MyTallMOHHas,
LIEHTpaJlbHasi JorMa
MOJIEKYJISIPHOM
Ouosnorun), 3akousl (I'.
Mennens, T. Moprana)
Pab6oter I Mennensa, I'. le @pusa, T.| 14 -n3J1araTh OMOJIOTHYECKHUE [OIIPOC bubnuoreka
Moprana. Posib 0OTC4ECTBEHHBIX  YUYEHBIX TEOpUH (KJIETOYHas, HOK
B pa3BUTUU TreHeTuku.  PabotsiH. K. XpOMOCOMHasl, https://lesson.ed
Koapmosa, H. WM. Basunoma, A. H. MyTallMOHHAs, u.ru/06/05
benosepckoro, 0. A. ®ununuenko, H. B. LEHTpaJIbHas 10rMa
Tumodeera-Pecosckoro. MOJIEKYJIIPHOU
6uosorun), 3akousl (I'.
Mengens, T. Moprana, H.
W. BaBunosa) u yuenus (o
[IEHTpax MHOT000pasus u
IIPOUCXOXKACHHUS
KYyJBTYpHBIX pacTeHuii H.
. BaBunosa),
OcHOBHEBIE METOJBI TeHETUKH: 1g - BJIaJETh METOJaMU OIIPOC bubnuoreka
TUOPHI0TIOTHYECKHH, Hay4HOTO NMO3HAHKSA B LHOK
LIATOJIOTUYECKHUH, MOJIEKYIISAPHO- OMOJIOTHH https://lesson.ed
TEHETHYECKHMIA. u.ru/06/05
lu | 3aKOHOMEPHOCTH HACIIEOBAHUS lu -H3J1araTh OMOJIOTHYECKHUE [0IIPOC bubnmoreka
IpU3HAaKOB. MOHOTUOPHUIHOE Teopuu (KJIETOUHAS, HOK

CKpeIllMBaHUe MIPU3HAKOB.

XPOMOCOMHas,

https://lesson.ed
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Mounoru0puaHoe cKkpeuBaHue

MyTalnuOHHAs,
HEHTpajbHas 10rMa
MOJIEKYJIIPHOU
Ouomnorun), 3akousI (I'.
Mengnens, T. Moprana)

u.ru/06/05

AHanu3upyrolee CKpeluBaHue. 1y - pelaTh 3JIEMEHTApHBIE  [0IIPOC bubmnorexa
FCHETUYECKUE 3a/1a4u Ha HOK
MOHO- 1 TUTHOPUIHOE https://lesson.ed
CKpPEILMBAHNE, CLIETNICHHOE u.ru/06/05
HacJae10BaHUE, COCTABIATh
CXEMbI MOHOTHOPHTHOTO
CKpELIMBAHUS IS
[pe/icKa3aHus
HACJIEJOBaHMsI IPU3HAKOB
y OpraHU3MOB;
[IpomMexxyTOUHBIN  XapakTep lu - pelaTh 3JIEMEHTApHbBIE  [0IIPOC bubmorexa
HaCJIEe1I0BAHMS. FEHETUYECKUE 3a/1a4 Ha HOK
Pacmiernienne MOHO- U TUTHOPHIHOE https://lesson.ed
MIPU3HAKOB IPU HETIOJIHOM CKpPEILMBAHNE, CLIETNIECHHOE u.ru/06/05
JTOMUHUPOBAHUH. HacJae10BaHUE, COCTABIATh
CXEMbI MOHOTHOPHTHOTO
CKpELIMBAHUS IS
[pecKa3aHus
HacJIe10BaHUs IPU3HAKOB
'y OpraHHU3MOB;
lu | urubpuaHoe ckpemuBaHue. 3aK0H 14 - pelIaTh 3JIEMEHTApHbBIE  [ONIPOC bubnnorexa
HE3aBHCHUMOTI'0 HaclleZIOBAHUS MTPU3HAKOB FeHETUYECKUE 3a/1a4u Ha HOK
MOHO- 1 TUTHOPUIHOE https://lesson.ed
u.ru/06/05

CKpEIIMBAHKE, CLIETNIEHHOE
HacJeJOBaHUE, COCTABIIATh
CXEMBbI MOHOTHOPHIHOTO
CKpEITUBaHUS IS
[peaCKa3aHus
HacJIe0BaHUS TPU3HAKOB

y OpraHu3MOB;
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]_II/ITOJIOFI/I‘IGCKI/IC OCHOBBI ILI/IFI/IGPI/II[HOI‘O
CKpC€IIrMBaHM.

29

- pemiaTh MIeMEHTaPHbBIE
CHETHYCCKUE 3a/1a4H Ha
MOHO- ¥ TUTHOPHUIHOE
CKpEIMBAHKE, CIICTUICHHOE
HacJie/I0BaHHUE, COCTABIISATh
CXEMbI MOHOTHOPHUTHOTO
CKPEIIMBAHMS JIJIS
[peCKa3aHusI
HACJICIOBAHWSI IPU3HAKOB
Y OPraHU3MOB;

OIIpoC

bubauoreka
LIOK
https://lesson.ed

u.ru/06/05

lua

CHGHHGHHOC HACJICAOBAHUC IIPU3HAKOB.

Jlaboparopuas padota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTUOPHUIHOTO U
JUTAOPUIHOTO CKPEIIUBAHUS Y

JPO30( MBI HA TOTOBBIX
MUKpOTIpErapaTax»

lu

- peliaTh SJIeMEHTapHbIC
rCHETHYECKUE 3a/1a4H Ha
MOHO- M IUTHOPUIHOE
CKpEIBaHKE, CIICTUICHHOE
HacJie/10BaHUe, COCTABIIATh
CXEMbI MOHOTHOPHTHOTO
CKpELBaHUs 1JIs1
MpeCKa3aHusI
HacJieI0BaHMsI TPU3HAKOB
Y OPTaHU3MOB;

- BBITTOJIHATh
TabopaTopHbIE U
[paKTUYeCKHe PabOTHI,
coOroaaTh npaBuia npu
paboTe ¢ yueOHbIM U
mabopaToOpHBIM
000pyIOBaHUEM;

JlaGopaTtopH
ast pabota

bubnuoreka
LHOK
https://lesson.ed

u.ru/06/05

CLIGHJ'ICHHOC HacJacJ0BaHUC I'CHOB,
HapyHICHUEC COCIUICHUA MCXKIYTI'CHAMM.
XpOMOCOMHaSI TCOpHA HACICACTBCHHOCTH.

24

- pelIaTh JIeMEeHTapHbBIE
FeHETUYECKUE 3a1a9M Ha
MOHO- U TUTHOPHTHOE
CKpEIIMBaHKE, CIIETUICHHOE

HaCJICJOBaHUEC, COCTABIIATH

0ITpOC

bubOmmoreka
LHOK
https://lesson.ed

u.ru/06/05
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CXEMbI MOHOTHOPHIHOTO
CKpELIUBAHUS JITIs
[pecKa3aHus
HacJIe10BaHUs TPU3HAKOB
y OpraHHU3MOB;

lgu | I'eneruka nona. Hacnenosanue 14 pelaTh 3JICMCHTAPHBIC OIIPOC bubmmoreka
IMPHU3HAKOB, CHCIIJICHHBLIX CIIOJIOM FTCHCTUYCCKHUEC 3a1a4 Ha IK)K
MOHO- M IUTHOPHIHOE https://lesson.ed
CKPCIHIMBAHUC, CLICIIJICHHOC Qigﬂxﬂgﬁ
[HACJICJOBAHUE, COCTAaBIATH
CXGMLIMOHOFH6pHﬂHOFO
CerHII/IBaHI/ISI JUUIA
[IPCACKa3aHuA
HACJICOJOBaHUA ITPU3HAKOB
Y OpTaHHU3MOB;
FeHOTHHIQﬂ(HeHOCTHaHCHCTeMa 29 YMCHUC TPUMCHATHOIIPOC BH6HHOTCK3
HOJ'Iy‘IeHHI)Ie 3HAHUA IJIdA HOK
0OBSICHEHUS https://lesson.ed
u.ru/06/05

OMOJIOrMYECKHUX IMPOLIECCOB
W SBJICHUM, JUIA TPUHATUS
[IPAKTUYECKUX pEUICHUN B
[TOBCEIHEBHON JKU3HH C

10(S) 152 o0ecrieyeHus
0C30ITaCHOCTH CBOETO
BIOPOBbS W 3JIOPOBBS
OKPYKAFOIIHX JIIOJIEH,
COOITFOIEHUS HOPM

[PAaMOTHOIO IIOBEICHUSA B
OKpY’KarOIIe NPUPOAHON

cpene, IMOHUMAaHUe
HE00XO0INMOCTH
MICIIOJIb30BAHMS
ITOCTMKEHUN COBPEMEHHOM|
OuoIoruu H
OHMOTEXHOJIOTHI IS

AlTMOHAJIBHOI'O
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IIPUPOAOITI0JIB30BaHM,

lu

N3menunBocTh. HenacnenctBeHnHas
n3MeHYuBOCTb. JlaboparopHas padora Ne
6. N3yuenue MoaupuKamoOHHON
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON
KpUBON»

1a

-pacKpbIBaTh COJIEPIKAHHE
OHOIOTrMYECKUX TEPMUHOB
11 IOHSATH: )XKU3Hb, KICTKA,
OpraHu3M, METaboIUu3M
(oOMEH BeIECTB U
[peBpalleHIe YHEPTUN ),
roMeocTas
(camoperymnsuus),
YPOBHEBAsI OpraHU3aIUs
PKUBBIX CHCTEM,
CaMOBOCITPOU3BE/ICHNE
(penpoxyKus),
HACJIC/ICTBEHHOCTD,
M3MEHYUBOCTb, POCT U
pa3BUTHE;

- BBITIOJTHATH
mabopaTopHbIE U
[paKTU4ECKHe paboThl,
coOroaTh MpaBuiIa Mpu
paboTe ¢ yueOHBIM U
TabopaTOpHBIM
000pyI0BaHUEM;

JlaGopaTopH
ast pabota

bubauoreka
[IOK
https://lesson.ed

u.ru/06/05

Hopwma peakuuu npusHaxa.

la

[PAacKpBIBAaTh COACPIKaHNE
OHOJIOTHYECKUX TEPMUHOB
1 TIOHSITHIA: KHU3Hb, KJIETKA,
OpraHu3M, METab0IN3M
(oOMeH BelecTB U
[peBpalleHre YHEPTUN),
roMeocTa3
(camoperysanus),
YPOBHEBAsi OpraHU3aLUs
PKHUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHUE
(penpoyKIms),
HaCJIeICTBEHHOCTb,

0IIpOC

Bubnuoreka
1IOK
https://lesson.ed

u.ru/06/05
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M3MEHYMBOCTH, POCT U
a3BHTHC;

BapuanuonHslii psa 1 BapualMoHHAsS
kpuBas (B. Moranucen).

lua

-pacKpbIBaTh COJICPIKAHUE
OHOIOTrMYECKUX TEPMUHOB
I IOHSATHIA: )KU3Hb, KIICTKA,
OpraHu3M, METaboIUu3M
(oOMEH BeIECTB U
[peBpalleHIe YHEPTUN ),
roMeocTas
(camoperymnsuus),
YPOBHEBasI OpraHU3aIUs
PKUBBIX CHCTEM,
CaMOBOCITPOU3BE/ICHNE
(penpomayKIus),
HACJICICTBEHHOCTb,
M3MEHYUBOCTb, POCT U
a3BHUTHUE;

OIIpoC

bubauoreka
[IOK
https://lesson.ed

u.ru/06/05

lua

HacnenctenHas ”3MEHYHBOCTb.
Jlaboparopnas padota Ne 7. « AHanu3
MyTalUi y 1po30(UIIbl HA TOTOBBIX
MUKpOTpenaparax»

lu

[PACKpBIBATh COAEPIKAHUE
OMOJIOrMYECKUX TEPMUHOB
U TIOHATHIA: )KHU3HB, KIIETKA,
OpraHu3M, METaboINU3M
(oOMEH BeIecTB U
[IpeBpallleHNE SHEPTUN ),
romeocTas
(camoperynsauus),
YPOBHEBAst OpraHu3aIus
PKHBBIX CHCTEM,
CaMOBOCIIPOU3BEJICHHE
(pempoxyKus),
HaCJIE/ICTBEHHOCTbD,
M3MEHYNBOCTh, POCT U
pa3BUTHE;

-- BBITTOJTHSATh
abopaTopHbIE U
MpaKTU4YEeCKHe PadOTHI,
COoOJI01aTh MpaBwJIa TIPH
paboTe ¢ yueOHBIM U
TaGopaTOpHBIM

JlaGopaTopH
ast pabota

Bbubnuoreka
LHOK
https://lesson.ed

u.ru/06/05
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000py1I0BaHUEM;

BresinepHast ©3MEHYH BOCTh U
HACJIEICTBEHHOCTh. DTIMTeHETUKAN
SMUTEHOMUKA, POJIb SIUTCHETHICCKHIX
(hakTopoB

B HACJICIOBAaHUH U U3MEHUYUBOCTH
(EHOTUITHYECKUX TTPU3HAKOBY
OpPTaHU3MOB.

29

-pacKphIBaTh COJIEPIKAHUE
OHOJOTrMYECKUX TEPMUHOB
Y OHSTHI: )XU3Hb,
KJIETKa, OPTaHU3M,
MeTabom3M (0OMeH
BEIIECTB U MIPEBpaIlCHHE
SHEpPruu), FOMEOCTa3
(camoperynsuus),
YpOBHEBasi OpraHU3aIHs
YKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE
(penmponyxuus),
HACJICJICTBEHHOCTD,
U3MEHYUBOCTb, POCT U
pa3BHTHE;

OIIpoC

bubauoreka
LIOK
https://lesson.ed

u.ru/06/05

1

T'eneTuka ueoBeka

la

-yMEHHUE IPUMEHSITD
[OJTy4€HHbIE 3HAHMS IS
00BSICHEHUS

OMOJIOrMYECKHUX IMPOLIECCOB
W SBJICHUM, JUIA TPUHATUS
[IPAKTUYECKUX pEUICHUN B
[TOBCEIHEBHON JKU3HH C

10(S) 152 o0ecrieyeHus
0C30ITaCHOCTH CBOETO
BIOPOBbS W 3JIOPOBBS
OKPYKAFOIIHX JIIOJIEH,
COOITFOIEHUS HOPM

[PaMOTHOIO IIOBEICHUS B
OKpY’KarOIIe NPUPOAHON

cpene, [IOHHUMAaHHE
HE0OXOINUMOCTHA
CIIOIL30BaHUS
ITOCTHKEHUH COBPEMEHHOM|
OHOIOTUHU U
OMOTEXHOJIOTHIA TS

aIlMOHAJILHOT'O

0IIpoC

buoOmmoreka
LHOK
https://lesson.ed

u.ru/06/05
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IIPUPOAOITI0JIB30BaHM,

lu

O060061eHMe 110 TeMe «HacneacTBEeHHOCTD
U M3MEHYHBOCTH OPTaHH3MOBY.
KonTponbsHas padora

Meouko-2enemuyeckoe

xoncynomuposanue. Cmeonosvie Kiemku.

Tonamue «2enemuuecko2o epy3ay.
Omuyeckue acnekmol UCCIE006AHUL 6
obnacmu pe()akmupoeaHuﬂ ceHoma u
CIMeB0JI06bIXK/IENIOK.

1a

-yMEHHE MPUMEHSATD
MOJTyYCHHBbIC 3HAHUS IS
00BICHEHHUS
OMOJIOTUYECKUX TPOIIECCOB
1 SIBJICHUM, JUIsl NIPUHSATHUSA
[PaKTUYECKUX pEIICHUN B
MOBCCTHEBHOM JKM3HHU C
1152 obecneyeHus
0e30IacCHOCTH CBOECTO
BIOPOBBS U 370pPOBBS
OKPYX AKX JIOZIEH,
COOIIOACHHS HOPM
[PaMOTHOTO TIOBEACHUS B
OKpYXarole MpupoaHOH
cpene, IMOHUMAaHHE
HEOOXOIUMOCTH
HCITOJIb30BaHUS
ITOCTHKEHUN COBPEMEHHOM]
0HOI0THU 71
OHMOTEXHOJIOTHI itit|
[PallMOHAIBHOTO
[PUPOIOTIOTB30BAHMS;

KoHntposbHa
s paboTta

Bubnuoreka
[{OK
https://lesson.ed
u.ru/06/05

I enemuueckue d)aKmODbl
NOBLIUEHHOU 4Y8CMBUMENbHOCIIU
HenoeeKkda K CbUS’M‘lQCKOMV u
XUMUHYECKOMY 3A2PA3SHEeHUI0
OKpydicarouiel cpedbl. I enemuueckas
npedpacnOﬂoofceHﬁocmbqeﬂoeeka K
namoJiocusim.

la

-yMEHHE MIPUMEHSATH
[OJIyYeHHBbIE 3HAHUS IS
00BSICHEHUS

OMOJIOTHYECKHUX IMPOIIECCOB
W SIBJICHUH, JUISl TIPUHSATHSA
[IPaKTUYECKUX pElIeHUN B
MMOBCETHEBHOM JKH3HH C

INENISG obecreueHus]|
0e30IaCHOCTH CBOETO
BIOPOBbS U 3JIOPOBBSI
OKPYX AKX JoAeH,
COOITIOICHUS HOPM|

FPaMOTHOI'0 ITIOBCIACHHUS B

omnpoc

Bubnuoreka
1IOK
https://lesson.ed

u.ru/06/05
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OKPYXaIoIIe MPUPOTHOM]

cpene, IMOHUMAaHUe
HE00XOIUMOCTH
MICIIOJIb30BaHMS
ITOCTHKEHUH COBPEMEHHOM|
OnosIorun u
0HOTEXHOJIOTHM IS
paIOHATBHOTO
[IPUPOIOTIOIB30BAHHS;
3y Tema 7.Cenekuusa 9q
opranusmMoB. OCHOBBI
OMOTEXHOJIOTHH
lu | Cenexkuus Kak HayKa U IPOLIECC lu -yMeHUe KPUTHUYECKHU|OIIPOC bubmnorexa

OIICHUBATH u HOK
HTCPIIPETUPOBATD https://lesson.ed
HHpOpMALIHIO u.ru/06/05
OHOJIOTHYECKOTO
COJIepIKaHUS,
BKJIFOUYAIOIIY IO
[CEBJOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX ~ HCTOYHUKOB
(cpencrtBa MacCoOBOH
H(pOopMaIuy, HAYyYHO-
MOMYJISIPHBIE MAaTepPHAaIb),
PTUYECKUE ACITEKTHI
COBPEMEHHBIX
MCCIIeIOBaHUI B OMOJIOTHH,
MeIUIIHE,
OHMOTEXHOJIOTUH,

3aKOH rOMOJIOTUYECKUX PSJIOB B 24 0ITpOC bubanoreka

HacJIeCTBeHHOM m3MenunBocTiH. U. HOK

BaBwioBa, ero 3HaYeHUE IS https://lesson.ed

u.ru/06/05

CEJICKIIMOHHOM paOOTHI.
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bubauoreka

lu | MeTozpl ¥ JOCTHKEHUS CEIEeKIINN lu -yMeHUe KPUTHUYECKHOIIPOC
pacTeHuil U )KUBOTHBIX OLICHUBATh u HOK
MHTEpIIPETHPOBATD https://lesson.ed
MH(pOpPMALINIO u.ru/06/05
OHOJIOrMYECKOr0o
COZICpKAHUSA,
BKJTIOYAOLIYO
[ICeB/IOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX ~ MCTOYHUKOB
(cpenctBa MacCOBOH
MHbopManuy, Hay4YHO-
[OITyJIIPHBIE MaTEpPHAJIBI),
PTUYECKUE aCIIEeKTBhI
COBPEMEHHBIX
picclieIoBaHMi B OMOJI0THHY,
MeIUIHE,
OHOTEXHOJIOTUH;
Oranbl KOMOMHAIIMOHHON CEJIEKIIUH. lu -yMEHHE KPUTHYECKH| OIIPOC bubnuorexa
OIICHUBATh u OK
MHTEPIIPETUPOBATD https://lesson.ed
H(}OpMaLIHIO u.ru/06/05
OHO0JIOTNYECKOTO
COZICPKAHMUSA,
BKJTIOYAOIIYTO

IMCCBAOHAYYHBLIC 3HAHUA U3
[Pa3JIMIHBIX HNCTOYHUKOB

(cpenctBa MacCOBOH|
mH(pOopMaIuy, HAYYHO-
[OMyJISIPHbIE MaTepHabl),
PTHYECKHE ACTICKTHI
COBPEMEHHBIX
MCCIIeTOBaHMM B OMOJIOTHH,
MeIUITHE,

OHMOTEXHOJIOTUU,
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bubauoreka

JlocTuxkeHust celeKuUMU pacTeHuit U | lu -yMeHUe KPUTHUYECKHOIIPOC
KUBOTHBIX.«3eTIeHas PEBOITIOLIHS. OIICHUBATH u HOK
CoxpaHeHHEe M HU3y4YEHHE TI'EHETHYECKUX MHTEPIIPETHPOBATH https://lesson.ed
PECYPCOB KYJIBTYPHBIX PAaCTEHUH M HX H(OpMAIIHIO u.ru/06/05
TUKAX PpOAMYEH I CO3/aHHsA HOBBIX OHOJIOrMYECKOr0o
COpTOB u ruOpuI0B COJlepKaHus,
CEJIbCKOXO03SCTBEHHBIX KYJbTYD. BKJIFOUYAIOIIY IO
W3ydenue, coxpaHeHHe W YIpaBICHHE [CEBIOHAYYHbIC 3HAHUS W3
TeHETUYECKUMU pecypcamu Pa3IMYHBIX  HCTOYHUKOB
CENIbCKOXO35IMCTBEHHBIX U ITPOMBICIOBBIX (cpenctBa MacCoBOH
KUBOTHBIX B  IENAX  YIy4IICHUS mH(pOopMaluy, HAYYHO-
CYUIECTBYIOIIMX H CO3/aHUS HOBBIX MOMYJISIPHBIC MaTepPHAaIb),
OO/, JTUHUIA U KPOCCOB, B TOM UHUCIE C PTHYECKUE ACTIEKTBI
MPUMCHCHHEM COBPEMEHHBIX METOOB COBPEMEHHBIX
HAay4YHBIX  HCCIEIOBAaHUN, MEPEIOBBIX MCCIIeIOBaHMM B OUOJIOTHH,
WJIe ¥ IEPCIEKTUBHBIX TEXHOIOTHIA. MEOULINHE,
OMOTEXHOJIOTHH;
la | BuoTexHOJOTHUs Kak OTpaciib lq -yMeHUE KPUTHUYIECKHOTIPOC bubnuorexa
MIPOU3BOJICTBA OIICHUBATH u LOK
MHTEPIIPETUPOBATD https://lesson.ed
H(DOPMAIIHIO u.ru/06/05
OHO0JIOTNYECKOTO
COZICPKAHMUSA,
BKJTIOYAOIIYTO
[CEBJOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX ~ HCTOYHUKOB
(cpenctBa MacCOBOH|
mH(pOopMaIuy, HAYYHO-
MOMYJISIPHBIC MaTepHaIb),
PTUUYECKHE ACTICKTHI
COBPEMEHHBIX
MCCIIeTOBaHMM B OMOJIOTHH,
MeIUIIIHE,
OHMOTEXHOJIOTUU,
buomexnonozus u cunmemuueckas 24

ouonozus
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*TemaTu4yeckoe JIaHUPoBaHue yueOHOro npeamera «buosorus» 11 kiaace

basoBbiii ypoBeHnb (1 yac)

Yrayo0seHnblii ypoBenb (1+24yaca)

Kou-Bo Kou-Bo
4acoB 4acoB
TEMA 1. 3BOJIIOIINOHHAS BUOJIOI' U1

1 JBOJIIOIUS M METO/IbI €€ H3yYeHusl 1
JABHsKynue cCuJibl 3B0JaI0UNMHM BUIOB 110 Y. /lapBuny 1
JABusKynue cuiibl 3Boa0UMM BUIOB 10 Y. /lapBuny 1

1 HcTopusi pa3BUTHS NPeACTABJEHHIT 00 YBOJTIOIHNHI 1
@opMHpoOBaHHE CHHTETHYECKOI TEOPUH IBOJIIOIHHI 1
@opMupoBaHUE CHHTETHYECKON T€OPUH IBOJIIOLHHI 1

1 Buja: kputepuu u cTpyKkTypa JlabopaTtopHas paboTa «CpaBHEHHE  BHJIOB  TIO 1
MOP(OIOTUIECKOMY KPHUTEPHUIO»
Buioo6pa3zoBanue Kak pe3yJbTaT MUKPOIBOJIOIHHI 1
CBsi3b MUKPOIBOJIIOLMH U ITTHIEMHOJIOTHH 1

1 IMonmyasinusi Kak dJIeMeHTApHAs eTMHUIIA BHIA 1
Jranbl  JBOJIOIUOHHOIO  Mpolecca:  MHKPOIBOJIIONHUSA 1
U MaKpPO3IBOJTIOIHS.
JlaGopaTtopuas pabora «BpIsBIeHHE U3MEHIYNBOCTH 1
y ocobell 0JTHOTO BUAA»

1 JABusKynue cuiibl (3j1eMeHTapHbie (PaKTOPbI) IBOJTIOIHHU 1
DJieMeHTapHbIe GAKTOPbI IBOJIOIHHI 1
W3omsiiust  momynsinuii:  reorpaduyeckast (MpOCTpaHCTBEHHAs), 1
Ouonoruueckast (penpoyKTuBHas)

1 EcrecTBeHHbBI 0TOOP U ero (hopMbI 1
®opMBbI ECTECTBEHHOT'O 0TOOpA: ABMKYIIHM, 1
CTaOMIIM3UPYIOLINHA, pa3pbIBAlOIMK (IU3pynTUBHBEIHN). [TomoBoit
oTOOp
BO3HHUKHOBEHHE U IBOJIOIHUS COMMATBLHOTO MOBEACHHUS 1

KHUBOTHBIX




Pe3yabTaTrhl 3BOJIIOIUU: IPUCIIOCOOJIEHHOCTD 1

OPraHM3MOB M BHI1000pa30BaHHe
[Tpumepsl mpucnocoOyieHuil y opraHu3MoB: MOpP(}OJIOTHYECKHE, 1
buznonoruueckue, OMOXMMHYECKHE, MOBE/ICHYECKUE.
OTHOCHTENBHOCTD MPUCIOCOOICHHOCTH OPTaHMU3MOB
1. JlabopaTtopHas pab6ora «IIpucnocobnenus 1
OpPraHu3MOB M UX OTHOCHUTEIJIbHAS 1eJIECO00PA3HOCTHY.

2. JlabopaTtopHas pab6ora «M3yuenue apomopdo30B
Y WJIM0AJIANITAIMI Y PACTEHUM U JKUBOTHBIX)»

HanpasjieHusi MAKPOIBOJIIOIHHA 1
Buoreorpajguyeckne MeToabl H3y4eHHs IBOJTIOLNHI 1
PyaumenTtapHbie opranbl U aTaBu3Mbl. MOJIEKyJIIpHO- 1
TeHETHYECKUE, OMOXUMHUIECKHE U MATEMaTHYECKHE METOIbI
u3ydeHus 3Bositonuu. ['omonoruunsie rensl. CoBpeMeHHbIE
METOBI IIOCTPOCHUS (PHITIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIlMU U SBOJIIOIHS TEHOMOB.

Iyt MaKpodIBOJIIOIUH 1
OO1ue 3akoHOMEpPHOCTH (TIpaBUiIa) IBONIOUMH. [Ipunyun cmervl 1
¢ynxyuii. HeoOpaTUMOCTh IBOJIIOIIUHU
AnantuBHas paauaiusi. HepaBHOMEPHOCTh TEMIIOB BOJIOIHH 1

TEMA 2. BOBHUKHOBEHHUE U PA3ZBUTHUE )KU3HU HA 3EMJIE

Hcropus :xu3Hu Ha 3emiie M MeTObI €€ n3yyeHust 1
JlabopatopHas paboTa «M3yuenne  u onmcaHue 1
MCKOIIAEMBIX OCTATKOB JIDEBHUX OPTaHU3MOB)

HayuHble runoTe3sl MpOMCXOXKICHNS )KU3HU Ha 3emie. AGuoreHes 1
U naHcrepMus. JloHaydHBIE TPECTABICHHS O 3apOXKICHUH KU3HH
(kpeannoHu3M). ['umoTesa MOCTOSIHHOTO CaMO3apOXKICHHS )KU3HU

u e€ onposepkeHue onsitamu @. Pequ, JI. Cnamnannanw, JI.

I[Tacrepa. [IpoucxosxaeHne >KU3HU U acTPOOUOJIOTHSI.

I'unore3nl NPOMCXOKIEHUS KU3HU HA 3eMute 1
OcHOBHBIE 3TANbl HEOPTraAHNYECKOM IBOJIIOLMH 1
BupryanpHas nabopatopHas paboTa 1
«MopgenupoBanue onbIToB Muepa—IOpu 10 HM3y4eHUIO
aOMOTeHHOTO CHHTE3a OPraHUYECKUX COCIMHEHWH B MEPBUYHOMN
aTMocdepe»

OcHoBHBIE 3TANIbI 3BOJIIOIHH OPraHNYeCKOr0 MUpPa HA 1

3emJe




OcHOBHBIE 3TaNbI BOJIIOIUH PACTUTEJIBLHOI0 MHUPA.
[IpakTuueckasa padbora «M3yuenue ocobeHHOCTEH
CTPOEHUS PACTEHUH Pa3HBIX OTAEIOBY»

OcHOBHBIE 3TaN bl IBOJIIOIUH )KHBOTHOI0 MHPa
I[IpakTtuueckas paboTta «M3yuenne  ocobeHHOCTEN
CTPOEHUS IO3BOHOYHBIX KMBOTHBIX)»

Pa3BuTHe :XM3HH MO IpaM M nnepuoaam

OOmmas xapakTepHCTHKa KIMMaTa U Te0J0TNIeCKUX IPOLIECCOB.
ITossBnenue u PACHBET XapaKTCPHBIX OPraHU3MOB.
VYriaeobpa3zoBaHue: €ro yclIOBHsI U BIMSHUE HA I'a30BbIi cocTaB
arMocdepsl

MaccoBble BBIMUpaHHUS! — 3KOJOTUYECKUE KPU3HUCHI IIPOILIIOTO.
[IpuuunHBbI U ciencTBUS MAacCCOBBIX BoIMUPaHU. COBpEMEHHBII
HKOJIOTUYECKUH KpU3uc, ero ocooenHoctu. IIpodaema
coxpaHeHus Onopa3HooOpasus Ha 3emiie

CoBpeMeHHasi CHCTEMA OPraHnvYecKoro Mupa

[TpuHIMIBI KJIacCUPUKAIIMTN OPTaHU3MOB.

OCHOBHBIC CHCTEMATHUYSCKHE I'pyHIibl OPpraHu3MOB

IBOJTIOLMS YeJI0BEKA (AHTPOINOreHe3)

PazButue l'lpezICTaB.]IeHI/Iﬁ 0 MPOUCXOKICHHUH YE€JI0OBCKA

NI

MecTo 4e10BEKA B CHICTEMeE OpraHu4e€cxKoro mupa

JBrskynue cuiibl (pakTopbl) aHTPONOTeHe3a

CooTHomIeHNEe OMOJIOTHYECKHUX U COLMAIBHBIX (DAKTOPOB
B aHTPOITOTCHE3E

OcHOBHBIE CTaJMM aHTpoIoreHe3a. Pannue yenoBekooOpa3Hble
00e3bsiHbI (MPOKOHCYJIbI) U PAaHHHUE MOHTUIBI —

o0111e IpeaKH YeIOBeKOOOpa3HbIX 00€3bsH U JIIOJCH.
ABCTpaJIONUTEKH — JIBYHOTHE TPEIKH JH0JIel. YenoBek
YMEJIBIii, IEpBBIE U3TOTOBIEHUS OpYyauil Tpyna. Yenosek
MIPSIMOXOISIIITUN ¥ TIEPBBIA BBIXOJI JIFOJIEH 3a mpeenbl AQpuk.
YenoBek relaenb0eprekuii — o0IImii MpeIoK HeaHIepTaTbCKOTO
YeJIOBEKa M YEJI0OBEKA pa3yMHOro. YemoBek HeaH 1epTalbCKUM Kak
BU/J JIIOJIEH XOJIOAHOIO KiIMMaTa

OcHOBHBbIE CTAUH HBOJIOIMH YeJI0OBEKA

UestoBeK pa3yMHBIH COBPEMEHHOTO THIA, IEHUCOBCKUM YEIOBEK,




OCBOCHHE€ KOHTHHCHTOB 3a IIpCaciiaMu A(pr/IKI/I ITaneoreneruka
" 1MaJICOTCHOMMKA

OBOJIIOLMS COBPEMEHHOT0 yesloBeka. EcrecTBeHHbIN 0TOOD 1
B IOMYJIALMAX YeJIOBEKa. MyTalMOHHBIN MpoLece
u nosmMop¢usM. TlonynsiroHHbIE BOJHBI, Apeii( TeHoB,
MUTrpanus U «3QQHEeKT OCHOBATEND» B MOMYJIALUAX COBPEMEHHOTO
4eJI0BEKa

YesioBeuecKHe pachbl M IPHPOJHBIC AJANITALIMU YeJI0BEKA 1
MexkaucuuniInHapHble MeTOAbl AHTPOIOJIOTHH 1
[Ipaktuueckas pabora  «/3yueHHe DIKOJIOTUICCKUX 1
ajlanrauui 4eaoBeKay

TEMA 3. OPTAHU3MBbI U OKPYXKAIOIIAA CPEJA

JKOJI0TUsl KaK HAYKA 1
3aposkaeHue M pa3BUTHE IKOJIOTHH 1
MeToabl 3K0JIOTHH. 1
3HaYeHMe IKOJIOTHYECKHUX 3HAHUH /ISl YeJI0BeKa

Cpenbl 00UTAHUS M IKOJOTHYECKHE (PAKTOPBHI 1
[TonsiTue 06 sKoJIOrMYECKOM HUlle BUJIa. MecTooOUTaHuUe. 1
MHoromMepHas Mo/iesIb SKOJIOTUYECKON HUIIH
Jx. M. XarunHcoHa. Pa3zMepsl 5KOJIOrM4E€CKON HUILHA.
[ToTeHnmanbpHas ¥ peaju30BaHHas] HUIIH.
Bun kak cucrema nomynsnuil. Apeansl BUAOB. Buabsl u ux 1
KU3HEHHBIE CTPATErH. DKOJOTUUECKIE SKBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUN KUBOTHBIX.
buonornyeckue WHBa3uU 9y>KEPOJHBIX BUJIOB

Abunornveckue GaxkTopbl JlabopatopHass pabora «BbisiBiIeHHE mpUCTIOCOOICHUN 1
OpPraHU3MOB K BJIMSIHHIO CBETa»
JlabopatopHass pabora «BbsiBiIeHHE mpHUCTIOCOOICHUN 1
OpPraHU3MOB K BIHMSIHHIO TEMIIEPATYPbI»
JlaGopaTtopHass paboTa «AHAaTOMHUYECKHE OCOOEHHOCTH 1
pacTeHH U3 pa3HbIX MECT OOUTAHUS

buornyeckue pakTopsbl 1
Ku3HeHHble () OPMBbI OPraHU3MOB 1
BuoJjiornyeckne puTMbl 1

IKO0JIOTHYECKHE XapAKTEePUCTHKH BH/AA M NONMYJISIUH 1
KpuBble pocta 4nciIeHHOCTH nonyJisinud. Kpusble BBDKHMBaHUS. 1




Perynsius ynucieHHOCTH MONYJISIUN: POJIb (PAKTOPOB, 3aBUCIIINX
Y HE 3aBUCSIIIUX OT IVIOTHOCTH

Okojnoruyeckue crpareruu BuaoB (r- u K-ctparerun) 1
TEMA 4. COOBHIECTBA U DKOJOI'MYECKHUE CUCTEMbI

Coo01ecTBa OPraHu3sMoB 1
Dkocucrema Kak  oTkpeitas  cucrema  (A. JIkx. Tencnn). 1
@OyHKIIMOHAIBHBIC O10KH OpPTraHU3MOB B DKOCHUCTEME:
MPOJYLIEHThI, KOHCYMEHTBI, PEAYLIEHTbI
Tpoduueckue ypoBHu. Tpoduueckue nenu u CeTH. 1
AGuotuueckue 610ku 3KocucTeM. [10YBBI U MBI B KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUHU B IKOCHCTEME

IKOCHCTEMBbI H 3aKOHOMEPHOCTH HX CYIIECTBOBAHMS 1
IKoJIOrnYecKre MUPaMuUIbl 1
IKO0JOrnYecKre MUPaAMHUIbI 1

IKOCHCTEMbI H 3aKOHOMEPHOCTH MX CYIIECTBOBAHMS 1
Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. 1
Duykmyayuu
HarmpaBnennbie 3aKkOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHUH. 1
[TepBuuHbIC U BTOPUYHBIEC CYKIIECCHH U UX MPUYHHBI.

IIpupoaHbIe IKOCHCTEMBI Oxocucmemvl 03ép u pex. Ikocucmemsvl Mopell U OKeaHos. 1
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmblHb. 1
Okckypcuss  «OKCKypcHs B THIMYHBIA OHOreorneHo3 (B 1
nyopaBy, OepesHsiK, €JbHHUK, Ha CYXOJOJIbHBIA WM TTONMEHHBIN
JyT, 03epo, 60I0TO)»

AHTPONOreHHbIE IKOCUCTEMBI 1
Ypo6oskocucrembl. IKOMOHMTOPHHT. [IpakTuueckas 1
paboTa «/3ydeHnue u onrcanue ypOoOIKOCHCTEMBI
JlabopatopHas pabGota «/3yueHue pazHOOOpa3usi MEIKUX 1
MTOYBEHHBIX WICHHCTOHOTHUX B Pa3HBIX IKOCHCTEMAX)

buocdepa — rinodaabHas 3kocucTemMa 3eMiu 1
PasButne mpencraBnenunii o 6mocdepe B Tpymax . 3rocca. 1
Yuenue B. M. Bepnaackoro o 6uocdepe
Oo6nactu 6uocdeps! u e€ cocran. JXKuBoe BemiecTBo 6uochepsl 1
1 ero GyHKIIMU

3aKOHOMEPHOCTH CylIeCTBOBaHUSA Ouochepsbl 1
3oHaabHOCTH OHOC(hepbl. OCHOBHbIE O0MOMBI CYIIH 1
YcroitunBocTh 6Mochepbl 1




YeaoBeuecTBO B 0Onochepe 3eMiin 1
AHTPONOreHHOe BO3/IeiiCTBHE HA PACTUTEIbLHBIA M YKMBOTHbII 1
MHp
OxpaHa nmpupoabI 1
CocylecTBOBaHHE MPUPO/IBI U YeJIOBEYECTBA 1
PanuonanbHOoe NPUPOAONOJIHL30BAHME 1
YcroiiunBoe pa3sBuTHE 1
O600menre 3HaHUI 6







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

Kamenckuii A.A., Kpukcynos E.A., [Taceunnk B.B Buosorus (6a30Bbiii yposens).«Jpodar.

Aradonosa 1.b. CuBornazos B.U.. buosorus (6a30Bblii v yriayOneHHBINH ypoBHH), «Ipoday.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoreka [{OK
https://lesson.edu.ru/06/05
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