MosacHUTenbHaA 3anUcKa

Paboyasa nporpamma cocTtaBneHa Ha ocHoBe [MpMMepHOM Nporpammbl OCHOBHOro obuiero ob6pasoBaHua. (COOPHMK HOPMATUBHbIX
AOKYMeHTOB. brnonorua. depepanbHbii KOMNOHEHT FOCYAApPCTBEHHOrO CTaHAapTa. MpuMmepHble nporpammbl no 6uonorun. - M.: Apoda,
2007). Takke nucnonb3oBaHbl Mporpammbl a4na obuweobpasoBaTenibHbIX YYpPEXAEHUA U AULEEB U TMMHa3uin. buonorma. 6 — 11 knaccel - M.,
Opoda, 2005, (aBT. MaceyHnKk B.B. M Ap.), MONHOCTbIO OTparkatlowWwmx cogepxaHue [MpuMepHOM NPOrpammbl, C AOMOAHEHUAMMU, He
npeBbIWaoWMmn TpeboBaHMIN K YPOBHIO NOArOTOBKM YYaLLMXCA.

Pabouasa nporpamma OpueHTUpPOBaHa Ha YY4EeOHMUK:

o KameHckuli A.A., KpukcyHos E.A., lNaceyHuk B.B. buosnozus. BeedeHue 8 obwyto buosnoauto U s3Kkonoauro. 9 kn. — M.: [poga, 2007 — 304
c. (MTpug: PekomeHoosaHo MO P®)
CornacHo aencTsytolleMmy y4ebHOMY MaHy MOYpPOYHOEe MNAaHUpoBaHME npeaycmaTpuBaeT B 9 Knaccax obyyeHue 6uonornn B obbeme 2
YyacoB B Heaento, 68 y4ebHbIX YacoB B roa,.

Ha ocHoBaHMM NpumepHbIX Nporpamm MuHob6pa3oBaHusa PP, coaepKawmx TpeboBaHNA K MUHMMaNbHOMY 06beMy coaepKaHusa y4ebHoro
mMmaTtepuana no 6uonornm B 9 Knaccax, B Hem peanmsyeTtcs 6a3nUCHbIN YPOBEHD.

Buonorma Kak yuebHbli npeameT — HeOTbeM/IeMas COCTaBHaA YacTb eCTeCTBEHHOHAYYHOro 06pa3oBaHMA Ha BCEX CTYNEeHsAX 0byyeHus.
Kak o4MH M3 Ba)KHbIX KOMMNOHEHTOB 06pa3oBaTesibHOW obnactn «EctectBO3HaHME» BMONOTMA BHOCUT 3HAUMTENbHbIA BKAaZ, B AOCTUNKEHMUE
uenen obuiero obpasoBaHuaA, obecneynBas 0OCBOEHME YYALWMMMUCA OCHOB YYEeOHbIX AUCLUMNANH, PAa3BUTUE WUHTENNEKTYa/IbHbIX U TBOPYECKUX
cnocobHocTen, GopmMUpPOBaHME HAYYHOTO MUPOBO33PEHMUA U LLEHHOCTHbIX OPUEHTALLUN.

B 9 Knacce y4awmecs O606LLI,a}OT 3HAHUA O YU3HWU U YPOBHAX €€ OpraHM3aumu, PacKpPbIBAOT MUPOBO33PEHYECKMe BOMpPOCbl O
NPOUCXOXKAEHUN U PA3ZBUTUM XKU3HU HA 3emne, O606LU,a}OT n YI'I'IY6I'I$HOT noHATMA 06 9BOJIIOULMOHHOM Pa3BUTUM OPraHMU3MoB. [lonyyeHHble
bnonoruyeckne 3HaHMA CNy»Xat OCHOBOM nNpn pPacCMOTPEHNN SKONIOTMKN OpraHU3Ima, nonynauun, 6MOLI,eH033, 6I/IOC(1)epr. 3aBepuaeTtca
(I)OpMVIpOBaHMe NOHATUA O Hoocd)epe M 06 OTBETCTBEHHOCTM Ye/10BEKA 3a XKM3Hb Ha 3emne.

MpeemMcTBEHHbIE CBA3N MeXAY pasaenammn obecrneymBatoT LENOCTHOCTb LWKOAbHOIO Kypca 61Monorum, a ero cogeprkaHue cnocobersyer
GOPMUPOBAHMIO BCECTOPOHHE PA3BUTON JIMYHOCTWM, BMALAEIOLWEN OCHOBAaMM Hay4HbIX 3HaHWKM, OasupylOWMXCA Ha OUOULEHTPUYECKOM



MbIL/IEHUN, N CNOCOBHOM TBOPYECKM MX MCNONb30BaTb B COOTBETCTBMWU C 3aKOHaMM NPMPOAbl M 0bLLeYeIOBEYECKMMWN HPABCTBEHHbIMMU
LEeHHOCTAMM.

M3yyeHne BUONOrMYECKOro MaTepuana no3BosAeT pellaTb 3a4a4M 3KONOMMUYECKOro, 3CTETUYECKOro, NaTPMOTUYECKOro, $pMU3NYECKOoro,
TPYAOBOro, CaHUTapPHO-TUTMEHNYECKOTO, NMOI0BOrO BOCMNUTaHMA WKONbHUKOB. 3HAKOMCTBO C KpacoTon npupoabl PoauHbl, eé pasHoobpasmem
M BOraTcTBOM BbI3blBaeT YyBCTBO NO6BM K HElW M OTBETCTBEHHOCTM 3a €€ COXPaHHOCTb. Yyallmecs A0/KHbl XOPOLWO MNOHMMATb, YTO
COXpaHeHMe 3TOM KPacoTbl TECHO CBA3AHO C AEATE/NbHOCTbI0 YyenoBeka. OHU AO/XKHbI 3HATb, YTO YE/IOBEK — YacTb MPUPOAbI, €r0 KMU3Hb
3aBUCUT OT HEE 1 NO3TOMY OH 06A3aH COXpPaHUTbL NPUpPOAY ANA cebs U NocAeayoWnX NOKONEHWUIA NOAEN.

Tun nporpamMmsl: TUNOBAaA, KOHUEHTPUYECKas, 6a30BOro ypoBHS.

TemaTnyeckoe 1 NoypoyHoe NaaHnpoBaHue pa3paboTaHO Ha OCHOBE NpPorpammsbl Kypca no 6uonornmn 9 Knacca «BeegeHue B 0buLyto buonoruio
n aKonoruio» B. B. MaceyHnKa 1 Ap. 1 BKAKOYAET B cebs cBeeHNs 06 YPOBHAX OPraHM3aLLMm }KU3HU, NPOUCXOMNKAEHUSA N PAa3BUTUA XKU3HM Ha 3emne.

MpuHUMNbI 0TBOpa MaTepuana CBA3aHbl C MPEEMCTBEHHOCTLIO Liesieit 06pa3oBaHMA Ha Pa3IUYHBIX CTYMEHAX U YPOBHAX OBYYeHUs, NOrMKOM
BHYTPUNPEAMETHbIX CBf3E€M, a TaKXKe C BO3PACTHbIMM OCOBEHHOCTAMM pPas3BUTUA  yyawmxca. Ana  GoOpMMPOBaAHUSA COBPEMEHHOM
€CTeCTBEHHOHAY4YHOW KapTUHbI MMPa Ha HayasbHOM 3Tane usyyeHua 6uonorum B rpade «CoaeprkaHUE ypoKa» BblAeneHbl cieayolime
MHOOPMALIMOHHbIE eAMHULbI: TEPMUHDI, PaKTbl, NPOLLECChI U 06 BEKTLI, 3aKOHOMEPHOCTU U TEOPUM.

CucTema YpPOKOB OpPMEHTMPOBAHA He CTONbKO Ha nepegadvy «roToBbIX 3HAHUM», CKO/MIbKO Ha (GOPMMPOBAHME aKTUBHOW JIMYHOCTM,
MOTMBMPOBAHHOM K CaMo0bpa3oBaHMo, 06/1adarolen A0CTaTOYHbIMM HAaBbIKAMM UM MCUXONOTMYECKMMM YCTAaHOBKAMM K CaMOCTOATENbHOMY

MOUCKY, OTOOPY, aHaNN3y U MCNONb30BAHMIO MHPOPMALMK. ITOT aCNEKT OpraHn3aumMm y4ebHO-No3HaBaTEIbHOW AeATE/IbHOCTU YYALLMXCA OTPAXKeH
B OTAENbHOM rpade K KarKaAoMy YPOKY.

B noypoyHoe NMaHWPOBaHWE C LENbl0 PeasiM3aumm KOMMETEHTHOCTHOro noaxoda B obpa3oBaHMM BKAtoYeHa rpada «MnaHupyembii
pe3ynbTaTy», B KOTOPOWN OTPaXKeHbl YMEHWUS U HAaBbIKM YYALLLMXCA MO TPEM YPOBHSAM:

* BOCnpowusseaeHune n onncaHne nHGopmauuu;
* MHTE/IeKTYa/IbHbI YPOBEHb (peanmsauma yMeHU 1 HaBbIKOB B CTaHAAPTHOW CUTyaLMK);

* TBOPYECKUI YPOBEHbD (peanmsauma YMEHNN 1 HaBbIKOB B HECTAaHAAPTHOM CUTyaLuMm).



Llenu u 3apgaumn

[NaBHOM LLe/Iblo OCHOBHOTO 06Lero obpasoBaHua asadeTcA GOPMUPOBAHME Y YHALMXCA LLeNOCTHOTO NPEeACTaBNEHMA O MUPE, OCHOBAHHOTO
Ha NPUOBPETEHHbIX 3HAHUAX, YMEHMAX, HaBbIKax M cnocobax AeateNbHOCTU; oboralleHne onbiTa pa3Hoobpa3HoOM AeATeIbHOCTU (MHANBMAYAIbHON
M KONNIEKTMBHOWM), OMbITa MO3HAHMA WM CAaMOMO3HaHWSA; MNOATOTOBKA K OCYLLECTB/IEHUIO OCO3HAaHHOro BblbOpa WMHAMBUAYANbHOW WU
npodeccuoHanbHOM TpaekTopumn. ITo onpeaennno ueam obydyeHunsa bnonormum B 9 Knacce:

* OB/lIAJEHME YMEHUAMM NPUMEHATb OBUoNorMyeckme 3HaHWA AN OOBACHEHWA MPOLLECCOB W ABNEHWIM XMBOM MNPMPOAbl, MCMONb30BaTb
MHGOPMALMIO O COBPEMEHHbIX AOCTUKEHUAX B 06/1aCTN BMONOTMK N 3KONOTUK, paboTaTb C BMoNOrMYecKkMMM Npnbopamm, CNPaBoOYHUKAMK;

* OCBOEHME 3HAHWUI O XKMBOW NPUPOAE U NPUCYLLUUX e 3aKOHOMEPHOCTAX; CTPOEHWUU, XKU3HEAEATEIbHOCTU U cpeaoobpasyroleit Ppon *KUBbIxX
OpPraHM3MOB; YesioBeKe Kak HMOCOLMANbHOM CYLLLECTBE; O PO BMONOrMYECKOM HayKM B MPAKTUYECKON AeATENIbHOCTU Nto4el; meToaax
NMO3HaHMA XMBOW NpUpPOAbI;

* OBNageHNe YMEHUAMU NPUMEHATb BUONOrnYecKkme 3HaHMA ANA 0O BACHEHUA NPOLECCOB U IBNEHUIN }KUBOM NPUPOADI, *KU3HEAEATEeNbHOCTH
COb6CTBEHHOrO OpPraHM3ma; NCNob30BaTb MHHOPMALMIO O COBPEMEHHbIX AOCTUKEHUAX B 061acTn 6Monornum n akonornm, o Gaktopax
3[10p0OBbA U PUCKa; paboTaTb ¢ BUONOTrMYECKMMN NPUBOPaMKN, NUHCTPYMEHTAMM, CNPABOYHUKAMU; NPOBOAUTb HabaoAeHMA 33
6MON0OrMYECKMMIN 0O BEKTAMM U COCTOAHMEM COBCTBEHHOMO OpraHM3ma, 6UoNOrMYecKkme sKCNePUMEHTDI;

* pPa3BMTME NO3HABATE/IbHbIX MHTEPECOB, MHTENNEKTYAIbHbIX M TBOPYECKMX CNOCOBHOCTENM B NpoLuecce NpoBeAeHUA HabntoaeHWM 33 KUBbIMM
OpraHM3mamm, 6MONOTrMYECKUX IKCNEPUMEHTOB, PaboTbl C Pa3/IMYHbIMU UCTOYHMKAMM MHPOPMaLLUWK;

* BOCMUTAHME NO3UTUBHOMO LLEHHOCTHOIO OTHOLLEHUA K *KMBOM Npupoae, cO6CTBEHHOMY 34,0P0BbIO M 340P0BbI0 APYIUX NtOAEN; KYNAbTYpbl
nosefeHUs B NPUPOAE;

* NCNOJ/Ib30BaHWE NPUOBPETEHHbIX 3HAHUIN U YMEHMIN B MOBCEAHEBHOM }KU3HU ANA YyX04a 33 PACTEHUAMM, AOMALIHUMUN XKMUBOTHbIMU, 3a60TbI O
cob6CcTBEHHOM 310P0OBbE, OKAa3aHMSA NepPBOM NOMoLM cebe N OKPYKaAOLWMM; OLLEHKN NOCNeACTBUIA CBOEN AeATeNbHOCTU N0 OTHOLLEHUIO K
npupoaHom cpeae, cobCcTBEHHOMY OpraHU3my, 340POBbIO APYrUX Nt0AeN; ANA cobnoaeHNA NPaBu NOBEAEHMS B OKPYrKatoLen cpeae, Hopm
3a0poBoro 06pasa Ku3Hu, npodunakTUKn 3aboneBaHnin, TpaBMaTM3Ma U CTPECCOB, BpeaHbIX NpuBblYeK, BUY-uHdpekunu.

JInyHoCcTHas opueHTauusa obpas3oBaTeNlbHOro npouecca BbIABAAET MNPUOPUTET BOCMMTATE/IbHbIX M Pa3BMBAOLWMX LUeNer obydyeHus.
CnocobHOCTb YYalUMXCA MOHMMATb MPWUYUHBLI U JIOTUKY Pa3BUTUA 3BOJIFOLMOHHbLIX MPOLECCOB OTKPbIBAET BO3MOMKHOCTb AJ1 OCMbICIEHHOIO
BOCMPUATUS BCEro pPasHoobpasMa 3KOMOrMYECKMX Npobaem, CyWecTBYHOLWMX B COBPEMEHHOM Mupe. CucTtema ydyebHbIX 3aHATUIM MpU3BaHa
CNocobCTBOBATL YCUIEHWNIO MOTMBALIMM K MO3HAHMIO M TBOPYECTBY, BOCMUTAHWUIO JIMYHOCTHO M 06L,ECTBEHHO BOCTPEOOBAHHbIX KAYecTB.



Ha ocHoBaHuMM TpeboBaHui [ocyaapcTBeHHOro obpa3oBaTenbHOro craHgapTa 2004 r. B COAEpraHUM KaneHOapHO-TEMATMYECKOro
NNaHMPOBaHMA NpPeAnosaraeTca pPeann3oBaTb aKTyaslbHble B HAcToAlWlee BPEMS KOMMETEHTHOCTHbIN, JIMYHOCTHO OPUEHTUPOBAHHDLIN,
AeATENbHOCTHbIN NOAX0Abl, KOTOPbIE ONpeaenatoT 3a4a4n obyyeHums:

npuobpeTeHne 3HaHUI O KMBOW NpuUpoae, NPUCYLLMX el 3aKOHOMEPHOCTAX, O POAN BUONOrMYECKOM HAYKM B MPAKTUYECKON AeATeNbHOCTH
Nofen, MeToaax No3HaHUA }KUBOW NPUPOAbI;

oBnageHne cnocobamu y4ebHo-no3HaBaTeIbHOW, MHPOPMALMOHHON, KOMMYHUKATUBHON, pedIEKCUBHOW AeATENbHOCTH;

O6pasoBaTtesibHble KOMMNETeHLUU
MpeaycMmoTpeHo OCBOEHME cieayloLmx obwenpedmemHobix KomnemeHyul:

1. LleHHOCTHO-CMbICIOBasi KOMMETeHUMA onpegenseT chepy MUPOBO33PEHUA YYEHMKA, CBA3AHHYKO C ero LEHHOCTHbIMW OPUEHTUPAMMU, ero
CNOCOBHOCTbIO BUAETL U MOHMMATb OKPYKAOLLMIN MUP, OPUEHTUPOBATLCA B HEM, OCO3HABATb CBOO POJ/Ib, YMETb BblOMPATL LieNeBbIE U CMbICI0BbIE
YCTAaHOBKM A5 CBOUX AEMCTBUI M NMOCTYMNKOB, MPUHMMATb pelleHus. [laHHaa KomneTeHuus obecneynBaeT MexaHM3M camoonpeaeneHuns y4eHnKa B
cuTyaumax yyebHol peatenbHoctM. OT Hee 3aBUCUT UWHAMBMAYaNbHas 0Opa3oBaTe/NbHasA TPAEKTOpPMA Y4YEeHWKa WM Mporpamma ero
YKU3HEeAeATeIbHOCTU B LLE/IOM.

2. O6WEeKYNbTYPHAA KOMMETEHLUMA OTPAXKaeT KPyr BOMPOCOB, MO OTHOLLEHWUIO K KOTOPbIM YY4EHWK AO/MKEH ObITb XOPOLLIO 0CBeAOMIEH, 061a4aTh
NMO3HAHMUAMM U OMbITOM AEATENbHOCTU, B YaCTHOCTU 3TO BOMPOC O POSIN HAYKM U PENUTUM B }KU3HU YenoBeKa. O6LLEKYIbTYPHOE coaeprKaHue Kypca
«BBegeHne B 06LLYyt0 BMONOTUIO U 3KONOTUIO» BKIKOYAET B ceba ocHoBbl BMonornm B Gopme NOHATUM, 3aKOHOB, MPUHLIMNOB, METOA0B, T'MMNOTE3,
TeoOpUM, cumTarowmxca PyHAAMEHTA/IbHbIMM AOCTUMNEHUAMM YenoBeyecTBa; PpyHOAMEHTaNbHble Npobaembl B 06n1actm 6uonoruu, pelsaemble
4ye/I0BEeYECTBOM, OCHOBHbIE LLEHHOCTHbIE YCTAHOBKM, HEOOXOANMbBIE AN1A UX pa3peLleHus.

3. YuebHOo-no3HaBaTeNlbHasA KOMMETEHUMA BKAHOYAeT B cebsi 3/1eMEeHTbl JIOTMYECKOW, METOAO0N0IMMUYECKOM, obLlieyYebHON AeAaTebHOCTY,
COOTHECEHHOW C peasibHbIMM MO3HaBaeMbiMM 06bekTamu. CtoZa BXOAAT 3HAHUA M YMEHMA OpraHM3aLmuy LenenosiaraHnsa, Na1aHMpoBaHWA, aHaAn3a,
pedekcnumn, CaMooLLEHKM y4ebHO-NO3HaBaTeNbHOM AeATENbHOCTU. 10 OTHOLWIEHMIO K M3y4aeMbiM OObEKTaM YYEHWK OBJ/IaAEBaET KpeaTUBHbIMU
HaBblKaMW NPOAYKTUBHOM AEATeNbHOCTU: [00blBAHMEM 3HAHWIM HEMNOCPEACTBEHHO M3 pPeasibHOCTW, BAAAEHMEM NpPUEMaMWU AEUCTBUN B



HecTaHAaPTHbIX CUTYaLUMAX, IBPUCTUYECKUMM METOAAaMM pPeLleHns npobaem.
B pamKax AaHHOW KOMMETeHUMM BblAENAIOTCA CieAyiolMe yMeHUsa U Ha e bl KU, onpeaensembie CTaHAapTaMu:

3.1. CpaBHeHMe, cOMNoOCTaB/ieHUE, KnacCUpUKaUMs, PaHKMPOBaHME OOBEKTOB MO OAHOMY WMAW HECKOJIbKMM MNPeasIoXeHHbIM OCHOBaHMUAM,
Kputepuam. YmeHue pasnmnyatb GpakT, MHEHME, A0KA3aTENbCTBO, FTNMNOTE3Y.

3.2.OnpepeneHne aaekBaTHbIX CnocoboB pelleHus y4ebHOM 3a4auM Ha OCHOBE 3aAaHHbIX anropuTmoB. KoMOBWHMpOBaHME W3BECTHbIX
a/ITOPUTMOB AEATeIbHOCTM B CUTYaLMAX, He Npeanosaratlowmx CTaHAapTHOE NPUMEHEHME OAHOIO U3 HUX.

3.3. UccnepoBaHWe HECNOMKHbIX MPAKTUYECKUX CUTyauMi, BblABUNKEHWE NPEANONONKEHWUN, MOHUMAHWE HeobXOAMMOCTM UX NMPOBEPKM Ha
npakTMke. Mcnonb3oBaHne NabopaTopHbIX PaboT, HECAOMKHbIX IKCMEPUMEHTOB A4 [AO0KA3aTeNbCTBA BblABMIaeMbIX NPeANOo/I0OKEeHNN; onncaHme
pe3ynbTaToB 3TUX PaborT.

3.4. CamocToATeNlbHOE HAa OCHOBE OMOPHOM CXeMbl GOPMYANMPOBAHME ONpeaeNeHNn OCHOBHbIX MOHATUI Kypca bruonoruu.

3.5. TBopueckoe pelieHne y4ebHbIX U MPaKTUYECKUX 3af4a4y: YMEeHMEe MOTMBMPOBAHHO OTKa3biBaTbCA OT 0bOpasua, WUCKaTb OPUIMHAJIbHbIE
peLeHNn; CaMOCTONATE/IbHOE BbINOHEHWE PA3/IMYHbIX TBOPYECKUX PaboT; y4acTue B MPOEKTHOMN AeATENbHOCTH.

3.6.Ucnonb3oBaHMe A4 MO3HAHMA OKPYKAIOWEro MUpa pPasInYHbIX METoAoB (HabnwaeHue, M3IMepPeHWe, OMbIT, 3KCNEPUMEHT,
MOJe/INPOBaHKE).

3.7.OnpeneneHne CTPYKTYPbl U XapaKTEPUCTMKA 06BEKTA NO3HAHMA, NOUCK PYHKLMOHANbHbIX CBA3EM U OTHOLLIEHUIA MEXY YacTAMMU LLeNoro.
PasaeneHve NpoueccoB Ha 3Tanbl, 3BEHbS.

4. NHbopmaLmoHHasa KomneTeHums. Mpy noMmoLm peasibHbIX 06BEKTOB (TeNeBU30P, MarHMTO

doH, TenedoH, pakc, KomnbloTeP, NPUHTEP, MOAEM, KONUP) U UHHOPMALIMOHHbIX TEXHONOTUI (ayano-

1 BUOE03aMNuUCb, 31eKTPoHHas noyvta, CMW, MHTepHeT) popMUPYIOTCS Yy M e H M A CaMOCTOATE/IbHO UC KaTb, aHa/IM3MPOBaTb M OTOMPaATL
Heobxoanmyto MHOPMaLMIO, OPraHN30BbIBaTb, MPeobpa3oBbIBaTb, COXPaAHATb M NepegasaTth ee. JaHHana KomneTeHUns obecneymBaeT
HaBbIKM AeATE/IbHOCTU YY4EHUKA ; NO OTHOLWIEHMUIO K MHGOPMALMK, coaeprKallenca B y4ebHbIX npeameTax n obpasoBaTeibHbix 06/1aCTAX, a TaKXKe
B OKpY*KaloWwem Mmupe:

4.1. YmeHune nssnekatb y4ebHyo MHPOpMaLMio Ha OCHOBE CONOCTABUTE/IbHOIO aHa/IM3a PUCYHKOB, | HaTypanbHbIx BUONOrMYECKMX OOBEKTOB,
Mmogenemn, KONNeKUMn, y4ebHbIX 3IEKTPOHHbIX U34AHUN.

4.2.YmeHue paboTtaTb ¢ BUONOrMYECKMMM CNOBAPAMMU M CIPABOYHMKAMM B MOUCKE 3HAYEHWUIM BUOIOrMYECKMUX TEPMUHOB.

4.3. YMeHWe Nonb30BaTbCsA NPeAMETHbIM YKa3aTeleM SHLMKNoNEeANM U CNPAaBOYHUKOB A/1A HAXOXAEHUA UHDOPMaLLUN.

4.4, YMmeHue rotoBUTb M AenaTtb cooblieHus.



4.5.YmeHue nonb3osatbca MHTEPHETOM gns noucka yuebHoM nHbopmaumn.

4.6.YmeHve nepefaBaTtb coAeprKaHue NPOCAYLWAHHOTO TEKCTA B CKATOM MW Pa3BEPHYTOM BUAE B COOTBETCTBUW C Lesbio y4ebHoro
3afaHuA.

5.KOMMyHMKaTMBHAA KOMMeTeHUMA. BKAtovaeT 3HaHME HeobXoAMMbIX A3bIKOB, CNOCOOOB B3aMMOLENCTBUA C OKpPYXKalWUMU U
YAANEeHHbIMWU NIOAbMU U COBLITUAMM, HaBbIKM PaboTbl B rpynne, BNaAEHUE PAa3IMYHBIMU COLMANbHBIMU PONAMM B KONNEKTUBE. YUEHUK AONKEH
yMeTb NpeacTaBuTb ceba,HanMcaTb MMCbMO, aHKETY, 3aAB/IeHNE, 334aTb BONPOC, BECTU AUCKYCCUIO U Ap. [N OCBOEHUA AAHHOM KOMMNETEHLLUN B
yuyebHOM npouecce PpuKcmpyeTca HeobXxoAMMOE U [OCTaTOYHOE KOIMYECTBO PeasibHbIX OO BEKTOB KOMMYHUKALMK 1 cnocoboB paboTbl ¢ HUMM
[ANA YY4EHMKA KaXKAO0M CTyNeHN obyyeHMA B paMKax Kax4oro M3y4aemoro npeamerta nam obpasosatesibHol obiactu.

B pamMmKax ﬂ,aHHOl\/'I KOMMNEeTeEHUNN BbIAENAKOTCA chegytoume ymeHnAa U HaBblKK, onpegenaemsblie CTaHOAapPTaMU:

5.1.YmeHure nepenaBatb COAeprKaHME NPOCNYLIAHHOMO TEKCTA B CXKATOM WM PA3BEPHYTOM BMAE B COOTBETCTBUM C LeNblo y4ebHOro
3a4aHus.

5.2.YmeHune nepedpasnpoBaTb MbIC/b (06BACHUTb KMHBIMU CIOBAMMN»).

5.3.0co3HaHHOEe M bernoe YTeHNe TeKCTOB PA3/IMYHbIX CTUAEN U KaHPOB, NpoBeaeHne MHGOPMALMOHHO-CMbICIOBOTrO aHaAn3a TEKCTa.
Mcnonb3oBaHWe pasiyHbIX BUAOB YTEHWUA (O3HAKOMUTENIbHOE, MPOCMOTPOBOE, MOUCKOBOE U Ap.

5.4.Bbl6b0op M UCNONb30BAHUE BbIPa3UTENbHbIX CPEACTB A3blKa M 3HAKOBbIX CUCTEM (TEKCT, Tabanua, cxema, ayaAMoBMU3yanbHbIM pag u ap.) B
COOTBETCTBMU C KOMMYHMKATUBHOM 3aZa4ein, chepoit n cutyaumneit obueHus.

5.5.BnageHne MOHONOMMYECKON U ANanorMyeckon peybto. YMeHWe BCTynaTb B peyeBoe oblieHue, y4acTBOBaTb B Auanore (MOHMMaTb
TOYKY 3peHusa cobeceaHUKA, NPM3HABATb NPABO Ha MHOE MHEHME).

6.COLI,VI8/1bHO-TpYﬂ,OBaﬂ KOMNeETeEHUUA BKAKOYAET B cebs BnageHne 3HaHunAMKUM U  OonblITOM B obnactu I'IpO(I)ECCVIOHaI'IbHOI'O
camoonpegeneHna. YYeHMK OBnageBaeT MMHUMAIbBHO HeO6XO,CI,MMbIMM ana *XuM3HM B COBpPEMEHHOM O6LU,eCTBe HaBblkaMM cou,waanoﬁ
dKTUBHOCTU U CIJYHKU,MOHafIbHOI‘/‘I rPAaMOTHOCTH.

1. KomneTeHuMA NMYHOCTHOrO CaMOCOBEPLIEHCTBOBAHMA HaMpaB/ieHa Ha O0CBOeHue cnocobos ¢M3VI‘-I€CKOI'O, AYXOBHOIo u
MHTENNEKTYAa/ZIbHOITO CaMOpPa3BUTUA, 3MOLI,MOHafIbHOl7I camoperynaumm u camonoanepku. PeanbHbim ob6beKTOM B cd)epe ﬂ,aHHOI‘/‘I
KOMNeTeHUMN BbICTynaeT cam ydyeHuK. OH oBnagesaet cnocobamum 0eATENbHOCTN B CObCTBEHHbIX MHTEPECAX U BO3MOKHOCTAX, 4TO
Bblpa*XaeTcAa B ero HenpepbiBHOM CaMOMNO3HaHWUKN, Pa3BUTUU H606XOAMMbIX coBpeMEHHOMY YenoBeRy TMYHOCTHbIX Ka4ecCTB, d)OpMVIpOBaHVIM



MCUXONOTMYECKOM FPaMOTHOCTU, KYAbTyPbl MbILUAEHMA U NoBeAeHUA. K AaHHOW KOMNETEHLUMU OTHOCATCA NPaBMAa IMYHOM rMrneHsbl, 3abota o
cobCTBEHHOM 34,0POBbE, MO/I0BAA MPAMOTHOCTb, BHYTPEHHSASA 3KONOrMYecKas KyabTypa. Cloga e BXOAMT KOMMIEKC KauyecTB, CBA3AHHbIX C
OCHOBaMM 6e30MNacHOM KU3HeaeATeIbHOCTU IMYHOCTH.

Tpe603a|-|m=| K YPOBHIO NOAroTOBKU BbIMYCKHUKOB OCHOBHOWM LWKOADbI

B pe3ynbTaTe nsyyeHns 6GUONOrMK yyalmMecs A0MKHbI 3HaTb/NOHUMATD:

* IpU3HaKu 6uono2uvyecKkux 06veKmMoe: **nBblX OPraHM3MOB; FeHOB U XPOMOCOM; KNETOK M OPFraHU3MOB PaCTEHUMN, })KUBOTHbIX, FPUGOB U
H6aKkTepMin; NONYAALNI; SKOCUCTEM M arpoaKkocncTem; bBuocdepbl; pacTeHUM, KMUBOTHbIX M TPMOOB CBOEro PernoHa;

* cywHocmo buosoauveckux npoyeccos: o6MeHa BeLLEeCTB M NPeBPALLEHMA SHEPTUM, MUTAHUA, AbIXaHWUSA, BblAENEHMA, TPAHCNOPTA
BELLLeCTB, POCTa, Pa3BUTMA, Pa3MHOXKEHMA, HACNeACTBEHHOCTM U U3MEHYMBOCTH, PETYAALMUN KU3HEAEATENIbHOCTU OPraHM3Ma,
pa3apa*KMMOCTU, KPYroBOPOTA BELLECTB M NPEBPALLEHMA SHEPTUM B SKOCUCTEMAX;

® 0cobeHHOCMU Op2aHU3Ma YesnoeeKd, ero CTPOEHUS, KNU3HeAeATeIbHOCTH, BbICLLIEN HEPBHOM AeATe/IbHOCTU U NOBEeAEHUS;

yMmeTb:

® 06vACHAMSb: ponb buonorum B GopMmMPOBaHNUN COBPEMEHHOM €CTEeCTBEHHO-HaY4YHOM KapTUHbI MUpPa, B NPAKTUYECKOM AeATe/IbHOCTH
Noaen n camoro y4eHuKa; poacTBo, O6LLHOCTb MPOMUCXOXKAEHMA U 3BOJIOLMIO PACTEHUIN U KMUBOTHbIX (HA NpMMepe conocTaBeHun
OTAEeNbHbIX FPYNM); POAb Pa3/IMYHbIX OPraHU3MOB B }KM3HM YE/IOBEKA M €ro AeATe/IbHOCTU; B3aMMOCBA3M OPraHM3MOB M OKPYKatoLLEen cpeabl;
posb Buonornyeckoro pasHoobpasma B coxpaHeHUn bruochepbl; HEOHXOAMMOCTb 3aLMTbI OKPYXKAKOLLEN Cpebl; POACTBO YE/I0BEKA C
M/IEKOMUTAOLWMMMU KUBOTHBIMKU, MECTO U PO/Ib YE/IOBEKA B MPUPOAE; B3aMMOCBA3M YE/I0BEKA M OKPYXKatoLeN cpeabl; 3aBUCUMOCTb 340P0BbS
4ye/loBEKa OT COCTOSIHUA OKPYKatoLLen cpeabl; NPUYNHbI HACNEeACTBEHHOCTM U U3MEHYMBOCTH, NPOAB/IEHNS HAC/IeACTBEHHbIX 3ab0neBaHUN,
MMMYHUTETA Y YEN0BEKA; POJIb FOPMOHOB M BUTAMUHOB B OPraHnU3me;

* u3zyyameo buosozuyeckue o6vEKMbl! U NPoyeccol: CTaBUTb BUONOrMYECKME IKCNEPUMEHTbI, ONUCbIBATb M 0OBACHATL Pe3ybTaTbl OMNbITOB;
Hab04aTb 32 POCTOM U Pa3BUTUEM PACTEHUM U KUBOTHbIX, NOBEAEHUEM }KUBOTHbIX, CE30HHbIMM U3MEHEHUAMM B NPUPOAE; pacCMaTpuBaTb
Ha roToBbIX MUKpPOMpPEnapaTax U ONucbiBaTb 6MOIOrMYECKNE OOBEKTDI;

® pacno3HaeamMeo U onucbIBAMb: Ha TabMLAX OCHOBHbIE YAaCTU M OPraHoOMAbl KNEeTKM, OpraHbl U CUCTEMbI OPraHOB YE€/10BEKA; HA *KUBbIX
06beKTax 1 Tabmuax opraHbl LLBETKOBOMO PacTeHMs, OPraHbl U CUCTEMbI OPraHOB YXUBOTHbIX, PACTEHUA PA3HbIX OTAEN0B, }KMBOTHbIX
OTAEe/NbHbIX TUMOB M KNACcCOB; Hanbonee PacnpPOCTPaHEHHbIE PACTEHUA U KUBOTHbIX CBOEM MECTHOCTU, KY/IbTYPHbIE PACTEHUA U AOMALLIHNX
YKMBOTHbIX, Cbeg00Hble U AA40BUTblE FPUObLI, ONACHbIE 411 YeNI0OBEKA PACTEHUA U KUBOTHbIX;



® 8bIA6/1AMb U3MEHYMBOCTb OPraHN3MOB, NPUCNOCO6/1IEHNA OPraHNU3MOB K cpeae 06UTaHMsA, TUNbl B3aMMOAENCTBUA Pa3HbIX BUAOB B
3KoCUCTEME;

® cpasHUsamo bnonornyeckme oo6bekTbl (KNETKKU, TKAHU, OPraHbl U CUCTEMbI OPraHOB, OPraHN3Mbl, NpeacTaBuTeNnel oTAeNbHbIX
CUCTEMATMYECKUX FPYNN) U AeNaTb BbIBOAbl HA OCHOBE CPaBHEHMUS;

* onpedenamMob NPUHALNENKHOCTb BUONOrMYECKMX OOBEKTOB K ONpeaeieHHON cuctemaTmyeckon rpynne (Knaccuoukaums);

® QHANU3UPOBAMb U OyeHUBAMb Bo3aelicTBMEe GAaKTOPOB OKpYKatoLLen cpeabl, GaKTOPOB pPMCKa HA 340POBbE Ye0BEKA, NOC/eACTBUM
AeATeNbHOCTM Ye/IOBEKa B 9KOCMCTEMAX, BAMAHME €ro NOCTYNKOB Ha XMBble OPraHM3Mbl U SKOCUCTEMDbI;

* 1posoduMb camocmosamenbHbili NOUcK 6uonozuyecKoli UHhopMayuu: HaXoaUTb B TEKCTE yYeOHMKA OTIMYUTENbHbIE NPU3HAKK
OCHOBHbIX CUCTEMATUYECKUX FPYNN; B BUONOrMYECKMX CI0BaPAX U CMPaBOYHMKAX — 3HaYeHUe BMONOrMYECKUX TEPMUHOB; B Pa3/IMYHbIX
MCTOYHMKAX — Heobxoaumyto MHOPMALMIO O XKUBbIX OpraHM3max (B TOM Yncie C UCnosb30BaHUEM MHPOPMALMOHHbIX TEXHOIOTUI);

MCNoNb30BaTb NpUobpeTeHHble 3HAHUA U YMEHUA B NPAKTUUYECKOM AeATeNIbHOCTU U NOBCeAHEBHOMN KU3HU ANA:

e cobntoaeHna mep NnpodUNakTUKM 3ab601eBaHUM, BbI3bIBAEMbIX PACTEHUAMM, *KUBOTHLIMK, BaKTepUAMMK, rpUbamMM U BUPYCaMM, a TaKKe
TpaBmaTM3Mma, ctpeccos, BUY-nHdpekLumn, BpeaHbIX NPUBbIYEK (KypPEHUE, aNKOr0IM3M, HAPKOMAHUA), HAPYLLIEHMA OCaHKK, 3pEHUA, CayXa,
MHPEKUMOHHbIX U NPOCTYAHbIX 3ab0N1eBaHUI;

® OKa3aHWs NepBOM NOMOLLW NPU OTPABAEHUM AA0BUTbIMU TPUbBaAMK, PACTEHUAMM, MPU YKYCaX KUBOTHbIX; MPU NPOCTYAHbIX
3aboneBaHUAX, 0XKorax, 06MOpPOKEHUAX, TPaBMaX, CNaCeHMUM YTONAIOLLETO;

® PaUMOHANbHOW OPraHn3aLLnKn TpyAa U OTAbIXa, COBNOAEHMA NPaBUA NOBEAEHNA B OKPYKAIOLLEN Cpese;

® BbIPALLMBAHUA N PA3MHOXEHUA KYAbTYPHbIX PAaCTEHUI U AOMALLHUX XMUBOTHbIX, X043 38 HUMU;

* NpoBeAeHMA HabaaeHNI 32 COCTOAHNMEM COBCTBEHHOro opraHu3ma.

Kpurtepun u Hopmbl onenku 3YH yuamuxcs

OuneHka yCTHOTO OTBeTA y4alIMXCH
Ormerka "S" craButcs B ciyyae:
1. 3HaHus, MOHUMaHUS, TITyOUHBI YCBOEHUS! 00y4aroIIUMCsl BCEro 00bEMa MporpaMMHOTO MaTepuraa.
2. YMeHHUs BBIICTATH IJIaBHBIE MOJIOKEHUS B U3yYEHHOM MaTepuale, Ha OCHOBaHUHU (paKTOB U MPUMEPOB 0000IIATh, EIaTh BBIBOIHI,
YCTaHABIIMBATh MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBA3U, TBOPUECKU IPUMEHSET MOJTYyUYECHHbIEC 3HAHUS B HE3HAKOMOW CUTYalUU.
3. OtcyTcTBHE OMIMOOK U HETOYETOB MPH BOCIPOU3BEICHIH U3YYEHHOTO MaTepHaa, MpH YCTHBIX OTBETAX YCTPAHEHHE OTIEIbHBIX
HETOYHOCTEH ¢ TIOMOIIBIO JIOTIOJIHUTENBHBIX BOIPOCOB YUHUTENS], COOMIOICHHE KYIbTYPbl YCTHON PEyH.



Otmerka "4":

1. 3HaHMe Bcero M3y4eHHOT0 MPOrpaMMHOI0 MaTepHara.

2. YMeHu# BbIIETATH TJIaBHBIE MOJI0KEHUS B N3yYEHHOM MaTepHualie, Ha OCHOBaHUU (PaKTOB U MPUMEPOB 000011aTh, EIATh BEIBOBI,
YCTaHABIUBATH BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSATD MOJIYYCHHbIC 3HAHUS Ha MTPAKTHKE.

3. HeznauutenbHble (HETpyObie) OMMUOKH U HEJOUYETHI TPU BOCIIPOU3BEICHUN U3YYEHHOI'O MaTepHaa, COOII0CHIE OCHOBHBIX MPaBHII
KYJIbTYpbl YCTHOM peyH.

OtMmetka "3" (ypoBEHb MPEICTABICHUM, COYCTAIOIINUXCS C AJICMEHTAMH HaAYYHBIX TTOHSATHH):

1. 3HaHME U yCBOGHHME MaTepHalla Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUI MPOrpamMMBbl, 3aTPyIHEHUE TIPH CAMOCTOATEILHOM
BOCIPOU3BEICHUU, HEOOXOIMMOCTh HE3HAUUTEILHOM MMOMOIIU MTPETno1aBaTesl.

2. YMeHnue paboTaTh Ha YpOBHE BOCIIPOU3BEACHMSI, 3aTPYAHCHUS IPU OTBETAX HAa BUAOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy0oii ommOKy, HECKOJIBKUX HErpYOBIX MPU BOCIIPOU3BEACHUN N3YUEHHOTO MaTepualia, HE3HaYUTENbHOE HECOOIIOCHIE
OCHOBHBIX MPaBWJI KYJbTYpPbl YCTHOM peyH.

Otmerka "2":

1. 3HaHMe U yCBOEHHE MaTepualia Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUN TPOTrPAMMBI, OTJEIbHbIE IPEICTABIECHUS 00 U3YYEHHOM
MaTepuare.

2. OtcytcTBHE YyMEHUH padoTaTh Ha YpOBHE BOCIIPOM3BEACHHUS, 3aTPYIHEHUS [IPH OTBETAX HAa CTaHJAPTHHIE BOIPOCHI.

3. Hannuune HeCKONbKUX rpyObIX OMIMOOK, OOJIBIIOr0 Yncia HErpyObIX IPU BOCIIPOU3BEACHUH U3yYEHHOTO MaTepuaia, 3HaUuTeIbHOE
HECO0JII0/IeHIEe OCHOBHBIX MPAaBUJI KYJIbTYPhl YCTHOU peuHu.

OueHka BbINOJHEHUS] NPAKTHYECKHUX (J1a00paTOPHBIX) padoT

OtMmerka "'5" cTaBUTCS, €CIIU YUCHUK:

1) mpaBUIIBHO OMpPEENINII 1ENIb OMbITA;

2) BBIMOJHWI paboTy B IOJTHOM 00BEME C COOIIIOIEHUEM HEOOXO0IMMON NOCTIeI0BAaTEIbHOCTH POBEICHNUS OINBITOB M H3MEPEHUIl;

3) caMOCTOSATENBHO U PAIIMOHAIIBHO BHIOpAN M IOATOTOBMII ISl ONIBITa HEOOX0AUMOE 000PYI0BaHNE, BCE OMBITHI IPOBEIN B YCIOBHIX U
pexumax, o0ecreynBarouX MOTyYeHUE pe3yIbTaTOB U BHIBOIOB C HAMOOJBIIEH TOYHOCTHIO;

4) HayyHO TPAMOTHO, JIOTHYHO OMHKcaj HaOM0IeHus ¥ c(hopMyIHpOBall BBIBOABI U3 OMBITA. B mpeacTaBIeHHOM OT4YeTe MPaBUIBHO U
AKKypaTHO BBITIOJIHUJI BCE 3aMUCH, TAOIUIIbI, PUCYHKH, TpaUKu, BBIYUCICHUS U CIIENIall BHIBOJIBI;

5) nposiBIIsSieT OpraHU3alMOHHO-TPYAOBbIE YMEHUS (MOAAEPKUBAET YUNCTOTY pabovero MecTa U MopsI0K Ha CTOJIE, SKOHOMHO UCIOJIb3yeT
pacxoaHble MaTEPUaIIbl).



6) SKCHEPHUMEHT OCYIIECTRIISET 10 IJIAHY ¢ YY4ETOM TEXHUKH 0€30MacHOCTH U TPaBUII pabOThI.

OtMmeTka "'4" cTaBUTCS, €CJIM YICHUK BBIITOIHUI TpeOOBaHUS K orieHke "5", HO:

1. OIBIT MPOBOAMII B YCIOBUAX, HE 00€CTIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHHUIA;
. WM OBLIO IOMYIIEHO Ba-TPU HEI0YETa;

. WK He OoJiee 0JHOM HerpyOoii OMMOKHU U OJTHOTO HEJO0YEeTa,

. T DKCTIEPUMEHT MPOBEJICH HE MOJHOCTHIO;

AW N

. 1JIX B OIIMCAaHHNU Ha6JII'O,Z[eHI/Iﬁ H3 OIIbITa JOITYCTHUJI HCTOYHOCTH, BBIBOABI CACIIAJI HCIIOJHBIC.

Otmetka "3" cTaBUTCS, €CIIM YUCHUK:

1. mpaBUIIBHO OMIPEAEIIUII 1IEb OMbITa; PA0OTY BHITIOIHICT MPABUILHO HE MEHEE YeEM HAIOJOBUHY, OJHAKO 00bEM BBHITIOJIHEHHON YacTH
TaKOB, UTO TO3BOJISIET MOJIYIUTh MTPaBUIIbHBIE PE3YJIHTAThI U BBIBOJIBI TI0 OCHOBHBIM, ITPUHITMITHAILHO BaKHBIM 3a/1auaM padoTHI;

2. unu moadop o0opyaoBaHUsl, 00BEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI IO HAYATy OIbITA MMPOBEJ C MOMOIIBIO YUYUTENS; WU B X0JI€
MIPOBEACHUS OMBITA U U3MEPEHUN OBLIN JOMYIIEHBI OMMUOKN B OMMCAHWUU HAOIIOIEHUH, ((OPMYIMPOBAHUH BHIBOJIOB;

3. OIBIT MPOBOAMIICS B HEPAITMOHAIBHBIX YCIOBHUAX, UTO MPHUBENIO K TOJYICHHUIO PE3YIBTATOB C OOJIBIIEH MOTPEITHOCTHIO; UIU B OTUETE
OBLITH JAOMYIIEHBI B OOIIEH CI0KHOCTU HEe 0oJiee MBYX OMIMUOOK (B 3aMUCAX €AMHUI, U3MEPEHUX, B BRIUUCICHUAX, Tpadukax, Tabiuiax,
cXemax, U T.J1.) He MPUHIIMIHATBHOTO JJI TaHHOW pa0boThl XapaKTepa, HO MOBIUSBIINX HA PE3YJIbTAT BHITIOJIHCHUS;

4. nomyckaet rpy0Oyro ommoOKy B X0/ dKCTiepruMeHTa (B 00BbICHEHUH, B 0)OPMIICHHH paOOThI, B COOTIOICHUN MTPABHIIT TEXHUKH
0€30macHOCTH IIpH padOTe C MaTepHaIaMu U 000PYTIOBAHUEM ), KOTOPAsk UCIIPABIISAETCS MO TPEOOBAHUIO YUUTES.

OtMmerka "'2" cTaBUTCS, €CIIU YUCHUK:

1. He ompeaenu cCaMOCTOSTENBHO 1€Mb ONBITA; BHIITOJIHUI pabOTy HE MOJHOCTHIO, HE MOATOTOBUII HY’KHOE 000pYy10BaHKE U 00BEM
BBITOJIHEHHOW YacTu pabOThl HE O3BOJISET CIENaTh MPAaBUIBHBIX BHIBOJIOB;

2. WM OMBITHI, U3MEPEHUS], BBIYUCICHUS, HAOIIOACHHSI IPOU3BOAMINCH HEMTPABUIIBHO;

3. unu B xoz1e paboThI U B OTUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYECHHBIE B TPeOOBaHUAX K olleHke "3";

4. nomyckaet aBe (1 60see) TpyObie OIMOKH B X0JI€ KCIIEPUMEHTA, B O0BSICHEHUH, B 0()OPMIICHUN PaOOThI, B COOTIOICHUH TPABUIT
TEXHUKHU 0€30MacCHOCTH MpHU paboTe ¢ BellecCTBAMU U 000PY0BaHUEM, KOTOPbIE HE MOKET UCIIPABUTh JJaXke 10 TPeOOBAHUIO YUUTEIIS.

Onenka caMoOCTOSITEJIbHBIX NMCbMEHHBIX H KOHTPOJBHBIX paﬁoT



Ormerka "5" craBuTCS, €CIU YUCHUK:

1. BBIOTHUI paboTy 0€3 OMMOOK U HEeJ0UETOB;

2) nommycTHII He 00JIee OJJHOTO HEJI0YETA.

OtMmeTka "'4" cTaBUTCS, €CJIM YICHUK BBIITOIHUI paOOTy MOTHOCTHIO, HO IOMYCTHII B HEH:

1. He Oonee oaHOM HErpyOOi OMIMOKK U OJTHOTO HEJOYETA;

2. nnu He OoJiee ABYX HEJAOYETOB.

OtMmetka "3" cTaBHUTCS, €CJIM YICHUK MMPABHIIHHO BBIMOJIHUI HE MeHee 2/3 paboThl WU AOMYCTHII:
1. He Oonee IBYX rpyOBIX OLIMOOK;

2. unu He OoJiee oHOM Tpy0Ooi U 0THOM HEeTrpyOOo# OMMOKH M OJTHOTO HEIOYETa;

3. unu He OoJiee ABYX-TpeX HErpyObIX OMHUOOK;

4. W ogHOM HETPyOOil OITMOKHY U TPEX HEIOUYETOB,;

5. WM TIPU OTCYTCTBUH OIIMOOK, HO NMPU HAIUYUU YETHIPEX-TISITH HEI0YETOB.

OtMmetka "'2" cTaBUTCS, €CIIA YUCHUK:

1. TOTyCTHII YUCIIO OMTMOOK U HEJOUETOB MPEBOCXOISIIEE HOPMY, IIPU KOTOPOUM MOXKET OBITh BhICTaBIeHa OIleHKa "3";
2. WM €CIY TIPABUIJIBHO BBITIOJHUI MEHEEe MOJIOBUHBI pabOTHI.

IIpakTHyeckue U 1ad0opaTopHbIe padOThI

JUis npuoOpeTreHrs NpPaKTHYECKHMX HAaBBIKOB W TMOBBIIIEHHUS YpOBHA 3HaHuMW B Pabouyro mporpamMmy BKJIIOYEHBI JIaOOpaTOpPHbBIE U
npakThuyeckue padoThl, mpeaycMoTpeHHbie [IpumepHoil nporpammoii. [Ipyu BBIMONMHEHUU MPAKTHYECKUX U JaOOPaTOPHBIX pabOT U3ydaroTCs
KHUBBIE OHONOrMYecKkue OOBEKTHI, MUKPOIIpenaparbl, repOapuu, KOJIEKUMH U T.I. BBINOIHEHHE MpaKTHYECKOH paboThl HAIpaBIEHO HA
(dbopmMupoBaHue 001Iey4eOHbIX YMEHUH, a TAK)Ke YMEHUI y4eOHO-TT03HABATEIbHON e TENbHOCTH.

CTpyKTypa copeprKaHus

BeepgeHune 3 yaca




YpPOBHM OpraHU3aLmnm }KMBOM NpUpPoabl

lnaBa 1. MoneKynspHbIi ypoBEHb 9
yacos

lnaBa 2. Kneto4yHbl ypoOBEHb 14
yacos

lnaBa 3 . OpraHM3MeHHbIN YPOBEHb 14
yacos

lnaBa 4. NonynaunMoHHO-BUA0BOM YPOBEHDb 2 yaca
lnaBa 5. 9KOCUCTEMHDIN YPOBEHb 5yvacos
lnaBa 6. . bBuocdepHbI ypoBEHDb 4 yaca
lnaBa 7. OcHOBbI y4eHus 06 asoaouUn 9 yacos
fnasa 8. BO3HMKHOBEHME M PA3BUTME XKU3HU Ha 3emne 6
yacos

PesepBHOe BpemsA. [1oAroToBKa K aK3ameHam. 2

Uroro: 68 yacos




MecTto usyyaemoro npeamerta B YyebHom nnaHe OY:

YyebHbim nnaHom MQOY OLL Ne 53 Ha usyyeHue npegmeta «brnonorus» B 9 Knacce BblaeneHo 2 yaca B Hegento (68 yacos B roa).

YuebHUK ANA ydallnxca.

KpukcyHos, E. A., MaceuyHuK, B. B. buonorua. BeeaeHune B 0buiyto 6uonormio n akonoruto: yueb. ans obuieobpasoar. yueb. 3aBegeHuit. - M.:
Opoda, 2005. - 303 c.

MeToanyeckme nocobus Ana ydymtena:

1. MaceyHuk, B. B. BeeaeHne B obuyyto 6uonornio n akonornto. 9 Knacc. TemaTuUyeckoe U NMOypoyHOe M/IaHMPOBaHME K y4yebHuMKy A. A.
KameHckoro, E. A. KpunkcyHoBa, B. B. MaceyHurKa «BeeaeHue B 0bLLyto 61onorunio n askonorno»: nocobme ana yuutens. - M.: Apoda, 2006. - 126 c;

2. NoppaaHckui, H. H. 9Bontouma KusHu. - M.: Akagemus, 2001;

3. MegHuKos, b. M. buonorma. ®opmbl 1 ypoBHMU *KNU3HWU. - M.: NpocseLeHme, 2006;

Jlntepatypa 414 y4auwmxca:

1. MaceyHuk, B. B., LLBeuos, I'. . Buonoruns. BeegeHne B obwyto buonoruto: paboyas tetpagp. 9 KA. - 4-e nsg,., ctepeotun. - M.: ipoda,
2006.-95c: mn.;

Hay4YHO-NONYNAPHOM NUTEPATYPbLI ANA YHALLUXCA:

Ayapbax, L. leHeTuKa. - M.: Atomusgat, 1966;

SHuuMKnoneama ana aeten. T. 2. Buonorus. - 5-e n3a., nepepab. n gon. / rnas. peg. M. . AkceHoBa. -M.: ABaHTa+, 1998. - 704 c: un.;

Al NO3Hal MUP: AETCKasA SHUMKAONeAUA: MUTPALUM KUBOTHbIX / aBTop A. X. Tambues. - M.: 000 «dupma «M3pgatenbcteo ACT»; OO0
«AcTtpenb», 1999. - 464 c: wn.;
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6. fl NO3HAO MUP: AETCKasA SHUMKAONEANA: Pa3BUTUE KN3HUM Ha 3emne / aBTop A. X. Tambues. - M.: 000 «Pupma «M3gatenbcteo ACT»; 000
«AcTtpenb», 2001. - 400 c: un.;

7. M1JITTMEO1A-noanepxKa Kypca «bnonorua. XKmsoTHble».

8. J1labopaTopHbIi NPAKTUKYM. buonorua. 6-11 KNnacchbl: yyebHoe 3/1IeKTPOHHOEe nsgaHue. - Pecny6
NINKAHCKNIM mynbTumeamnaueHTp, 2004 r.

9. Nabopatopwma KNETKA.

10./1abopatopua FTEHETUKA.

11. Nabopatopus SKOCUCTEMDbI



Temamuueckoe naanupoeanue ouonozuu ¢ 9 knacce

Ne | Tema ypoxa K- | Tun | DnemeHTHI conepxKaHus TpeboBanus K pOBHIO Wsmeputen | JOMOIHUT 37-ThI OKCIepUMEHT Jom. [Hara [Hara
n/ BO | ypo MOATOTOBKH U U BUIBI cofiepKaHus 3a7aHue | KajeH | (akT
I ya | Ka KOHTPOJIA
co
B
Beeoenue (3 uaca)
1 buonorus — Hayka 1 BBo | Buonorus. Muxosnorus, 6prosnorus, JlaBaTh onpesieneHue TEPMUHY Vop. Ne 1, 2, nap. 1,
0 KU3HH IHBI | AJBrOJIOTHS, MaJe000TaHNKa, Ouosorus. 3,4Bp/T ymp. Ne 4
i ounotexHoorus, bnodusrka, IIpuBoauTs IPUMEPHI Bp/T
onoxumus, paanoouonorus. GakTer: muddepeHInanny 1 HHTETPaH
Omonorust kak Hayka. [Ipomeccsr: OHMOJIOTHUECKHUX HAYK.
CTaHOBJICHUE OMOJIOTUH KaK HayKH. IlepeuncnaTs 3HaUeHHE
Wurerparus u auddepeHnnarys. JOCTI)KEHUI OHoIoruy B
pa3IHYHBIX cepax JeoBeUeCcKO
JIeSITEeNBbHOCTH. XapaKTepu30BaTh
OHOIOTHIO KaK KOMIUIEKCHYIO
HayKy OOBSCHATEH pPOJIb OHOIOTHH
B COBPEMEHHOM OOIIIECCTBE
2 Mertonsl 1 K OCHOBHbIE IOHATHA: HayKa, HayuHblil | [lepednciisiTh METOABI HAYYHOTO Yop. Ne 5,7, | Dransl HayuHOTrO ITap. 2,
HCCIIeI0BAHUS ¢axr, runoresa, TeOpus. uccnenoBanus. ONKCHIBATh ATl | 8 B p/T HCCIIeI0BaHUS ynp. Ne§ B
@DakThI: METO/IBI H3YYEHHS )KUBBIX Hay4HOT'O UCCJIEJOBAaHUS. Bomnpocsl k p/T
00BEKTOB: OHOJIOTUUECKUH OTnnuaTh THIOTE3Y OT TEOPHH, nap. 2
SKCIEPUMEHT, HaOII0IeHHE, HaYYHBIH (aKT OT COOOIEHNUS
OITHCaHMe. BeigensaTe 00acTs IpIMEHEHHS
METOJIOB HCCIIEI0BAHUS B
6uonorum.
3 CyuHocTb )u3Hu 1 | 1 K OCHOBHBIE IOHATHSA: XKU3Hb, 3HaTh OonpeesIeHUe TOHATUS Bomnpoc Ne 1 ITap. 3,
CBOICTBA XKHBOTO OTKpBITast CUCTEMA, JICU3Hb, HA3bIBATh CB-Ba )KMBOTO, Hac. 13 yu- yop. Ne 9,
HACJEACTBEHHOCTh, N3MEHUYNBOCTb. ONMCHIBATh MPOSIBJICHUE CBOMCTB Ka. Yrp. Ne 10 B p/T
DaKThI: JKUBOT0; pa3nyaTh MPOLECCHI 9,10,11B
OTiauTeNbHBIE 0COOCHHOCTH oOMeHa y )KUBBIX OPTaHH3MOB H B p/T

JKUBBIX OPTaHU3MOB OT HEXKUBBIX TEII:
€IMHBII IPUHINI OpPraHU3allH,
0OMEH B-B U SHEPI'UH, OTKPBITHIE
CUCTEMBI, PEAKIHsl Ha U3MEHEHUS

HE - )KUBOU NPHPOJE, 3HATDH
0COOCHHOCTH PA3BUTHS JKUBBIX
OpraHU3MOB, JOKa3bIBATh, YTO
KUBbIE

OKpY’Karollel cpebl, pa3sMHOXKEHHE,
pa3BHTHE, HACIIEICTBEHHOCTD 1
W3MEH - YHBOCTb, IIPUCTIIOCOONICHNE K

OpTaHU3MBI-OTKPBITHIE
OHMOCHCTEMEL.




onpenen¢HHoOH cpeie 0OuTaHusI.
OOMeH B-B, IPOLECCH CHHTE3A U
pacnaga. OCOOCHHOCTH pa3BHUTHS:

YHOpAAOUYCHHOCTD, IOCTCIIEH - HOCTD,

MOCIIEA0BATEIbHOCTD, Peanu3alys
HacJeICTBEHHON HH(POPMALIUH.

Pazpen 1 YpoBHH OpraHH3aLun JKUBOH TIPUPOIBI (49 gacos)
Tema 1.1. Monexynapuwiii yposens (8uacos)
1/4 | MonexynspHslit YUHM | OCHOBHEIE ITOHSTHS IIpUBOANTH IPHMEPEI Vmp. Nell, 13 B *11
yposens. Obmas MOHOMED, ITOJIUMED, ouonoaumMepoB. Ha3piBaTh: p/T. Bompoc 3 3
XapaKTePHCTHKA. ouomomMep. MIPOIIECCHI, TPOUCXOIAIINE Ha Hac. 18 y4- Ka;
DaxTh MOJICKYJISIPHOM YPOBHE; Bompockl K* 1.1.
YpoBHH OpraHU3aIluH )KUBOH | -yPOBHH OpTraHU3AIUH KH3HH H
MIPUPOJIBI. 3JIEMEHTBI, 00pa3yIoNIe YPOBCHb.
MonekyIsipHBIHA ypOBEHb Kak | OnpeaensaTh NPUHAIICKHOCTh
Ouosioruueckas cucremMa. Y | OMOJOTHYECKUX OOBEKTOB K
HU BEpCaJIbHOCTh YPOBHIO OpraHU3aI|H.
ouononumepoB. [TpuHIUI PackpbIBaTh CYIIHOCTH TPUHIIAIIA
OpraHu3aIiy OMOMOJIMMEPOB | OPraHU3aIMU OUOTIOIUMEPOB.
2/5 | YrneBomsl. K OCHOBHEIE ITOHSTHS IIpUBOAUTH IPHMEPEI B-B, Vop. Ne 15, 17, *1.2,*1.3.
JIunuaer. YTIIEBOJIBI, JTUITHIBI, OTHOCSIIIIMXCS K JIUITHIAM 18 B p/T.
TOPMOHBL. HasbiBats: Bomnpocst
DakTe! -OpraHU4eCcKHe B- Ba KJIETKH; K *1.2,1.3.

Krnaccudukarus yrieBoaos.
DyYHKIUU YIJIEBOIOB B
JKUBBIX OpTaHU3Max:
SHEepreTuyeckKas,
CTPOUTEIIbHAS,
nHGOPMAIIMOH Hasl.
DyHKIMH JIUITH]IOB:
SHEpreThyeckKas, 3aluTHas,
CTPOUTEIIbHAS,
PeryisaTopHasi, UICTOUYHUK
BOJBI.

CB-Ba JIMNUJOB: HU3KAasl TEILIO|

[IPOBOAHOCTh, IUIOTHOCTh < 1,

HEPacTBOPUMOCTH B BOJIE.

-KJICTKHU, TKaHU, OPTaHbl, OOTaThIe
JTUTMHIAMHA U YTIICBOJAMH.
XapaxkTepu3oBaTh:

-OHMOJIOTHYECKYIO POJIb YTIEBOAOB
" JIMIIUI0B.

KnaccudunupoBaTh yrieBos! o

rpynnam




IPOBOJIHOCTb, INIOTHOCTH < 1,

HEPACTBOPHUMOCTE B BOJIC.

3/6

CocTaB U CTpOCHHE
0eIKOB

OCHOBHBIEC TOHATHS:
benku (mpoTENHBI
MOJUIIENTUALI); TJI00YIIa,

JICHATYpaIlusl.
DakThI

YPOBHH CTPYKTYPHOM OTaHH-
3aIMH: IEPBUYHAS,
BTOPHUYHAS TPETUYHAS
YETBEPTUYHAS.

OOBEKTEHL.

MouiekyJia Genka.

Ha3sbiBaTh pOIYKTHI OOTaThic
0eIKOM

3HATh MPOCTPAHCTBEHHYIO
CTPYKTYPY MOJICKYJIBI OCJIKa.
HasbiBaTh:

-CBs13b, 00Pa3yIOIIYIO IEPBUYHYIO
CTPYKTYpy Oeka;
-BEIIECTBO-MOHOMED OeIKa.
XapakTepu3oBaTh YPOBHU
CTPYKTYPHOM OpraHu3alfu
0ETIKOBOI MOJIEKYJIBL.

Yrp. Nel9,
22,23. B p/T
Bompocs! mocie
*14uNeSmnHac.
27

Be/Iku NPOCTbie U CIoNKHBIE {IPOTENHDI,
npotenapl).

[AeHaTypauma 6enkos

*1.4.




4/7 | Oynkuum 6emKoB Ocnopuble nouatus Pepment, [Hazpiath GyHKIMHE OEIKOB. Vip. Ne23 B *1,5
TOPMOH. OnuchIBaTh MPOSBICHUC p/T
DaKTEHL. CTPOMTEIBHOM, PEryIaTOPHOMH, Bonpoce! k *1,5
DYHKITUN OSNKOB: PHEPreTUYCCKON (hyHKIMI
CTPOWTENIbHAS, KATAJIUTUYCC- |OPTAaHHYCCKUX BEIECTB.
Kasl, IBUraTeNbHA, [IpuBOANUTE MPMEPHI OEITKOB,
TpPaHCIIOPTHAS, 3alTUTHAS, BBITIOJTHSIONTUX pa3HbIe (HYHKIINH.
DPETrYISITOPHAS CUTHAJIbHAS, OOBSICHATD MPUYHUHBI pa3HOOOpa3Us
bHepreTuueckas. Haxoxnenue [(pyHKIUH OCIKOB.
B OpraHu3Me OCJIKOB, 3HATh, TOUYEeMY OCJIKH PEAKO
BBIOJTHSAIONINX Pa3HbIS HCITIOJIE3YIOTCS B KAUECTBE
pyHKITIH. MCTOYHUKOB SHEPTHH.
5/8 | HykneuHosble OCHOBHbBIE TIOHATHUS Jasats nonHoe Haspanue JHK u  [Vop. NeNe 25,26, *1.6. Ymp.
KHUCIIOTBI Hyk1enHOBbBIC KHUCIOTHIL. PHK Ha3sbiBaTh: 27, 29 B p/T. NoNo25.
27,28 B p/T.

DakThI.
Hyxnennossie kucaotsl (JJHK

1 PHK) 6nononnmepsl.

HyxieoTni- MOHOMED HYKJIe-

HHOBBIX KHCIOT. CTpoeHue

HYKJICOTHIA: a30THCTOC OCHO-

BaHWE, YIIIEBO
(ne3okxcupubo3a, pudo3a),

ocTatoK (ocGOPHON KUCIOTHL.

[IpocTpaHcTBeHHAs CTPYKTypa

JIHK-aBoiiHast cnupalib.

Haxoxnenne JIHK B kiieTke:

AP0, MUTOXOHIPHH,

mractuasl. Buasl PHK u

HaXO0XJICHHUC!

-HaxoxxacHne JJHK B ximetke;
-MOHOMEP HYKJICHHOBBIX KHCJIOT.
Tlepeuncnsats Bunbl mosiekyn PHK u
X (YHKIITH

JloKa3pIBaTh, 4TO HYKJIICHHOBEIC K-
ThI - OHOTIOTUMEDPHI

CpaBHMBATh CTPOEHHE MOJIEKYJI
JIHK u PHK.

Bompocer Ne 4,5
B KoHIE * 1,6.




DI/I6OCOM2U'II>HLIC, TpaHC-

IIOPTHEIC, HHd)ODMaIIPIOHHLIe.

DYHKIIMKM HYKICUHOBBIX K-T.

BaKOHOMeDHOCTI/I: IPUHIUIT

KOMIIVICMCHTAPHOCTH.

6/9

AT® u npyrue
OpraHu4ecKue
BEILIECTBA.

OCHOBHBIE TOHATHS.

Makpod3HEepreTuyecKas CBs3b.

{haKTBI.

AT ®-yHUBEpCcAILHBIN

HCTOYHUK SHCPIrUuu.

[Iporecckl.
MexaHnu3M 0cBOOOKIECHHS U

BbIJACJICHUSA SHCPIrHUH.

HasbiBaTh CTPYKTYpHBIE
KOoMIOHCHTHI U (yHKIH ATO.
OnuceIBaTh MEXaHU3M OCBO-
00KIICHHS U BBIJCTICHUS YHEPTHH.
[IpuBOIUTE TPUMEPHI
PKUPOPACTBOPUMBIX U BOAO-
[PacTBOPUMBIX BUTAMHUHOB.
OOBACHSTH, TIOYEMY CBS3H MEKIY
ocraTkamu (HocHOpHOH K-ThI
HA3bIBAIOTCSI MAKPOESPTUIECKUMU
XapaKkTepHu30BaTh: -OMOJOTUIECKYIO
poib ATO;

-pOJIb BUTAMHUHOB B OpraHHU3MeE.

Bomnpocsr 1-
3Hac.18u
4 B xoHue * 1,6
Ha ¢ 35.
Yup. 30, 31 B p/T

Knaccudumkauma BUTaMUHOB: XKUPO-

e (A, 1, E); 8o,

pumbie (B, C).

PO/Ib BUTAMUHOB B OpraHusme

*1,7




7/10 |bromornyeckue OcHoBHble nouaTs KaTtanus, [3Hath onpenenenus: GepMeHT, . Vop. Ne 32, 34 e * 1.8, Y.
KaTaJn3aTOPbI KaTaJIM3aToOphl, EPMEHT, Katanu3,katanusaTop [IpuBoauts [B p/T Bompocsl Boischenme ycnosuih, npi Ne 34 B p/t
AKTHBHBIN LIEHTD, MpUMEPHI B-B - KATaIU3aTOPOB 1- 3 Ha c. 37 KOTOPLIX PaGOTOT KATRMK3TOPS|
* kohepMeHT. [lepeuncnsaTe hakTopsl, mocie *1.9
DakThI. OIPEISIISIONINE CKOPOCTh XUM
BeliecTBa- kKaTaau3aTophl: peaKIui
PHK, depmentsl. CTpykTypa |[OnuchIBaTh MEXaHHU3M Y4aCTHS
MOJICKYJIBI Oeska-hepMeHTa:  [KaTau3aTOPOB B XUM. PEaKIIHAX.
0eI0K ¥ KOEPMEHT. OOBACHATD, IOYEMY OOJIBIIMH CTBO
CBoiicTBa (hepMEHTOB: crel- |(HEepPMEHTOB IIPH BHICOKOH TEMII.
braHOCTE. TepseT KaTATUTUICCKUE CB-Ba.
YcaoBus Katanu3a: KOHIEHT - [[Toka3aTh BIMSHUEC BUTAMUA HOB HA
Tarus hepMeHTa U B-Ba, t°, [IPOIIECCHI KU3IHEICATCIBHOCTH.
[1aBJICHUE, PEaKIUs CPEeIbl.
[Iporneccel
MexaHu3M y4yacTus KaTanau3a-
TOPOB B XHMM. PEAKIIVSIX.
8/11 |Bupychl OCHOBHBIE TIOHATHUS: KAIICH, [3HATH OIpeeIeHIe TEPMUHA Vp. Ne3s, *1.9. Yop.
mapasur. [apasur. 36,37, 38 B p/T Ne'36,37 B
DakThI [TepednciasTh MPU3HAKK XKUBOTO.  |OmHCcaHue 10| p/r.

BHpYCHI-BHYTPHUKICTOYHBIC

[1apa3nThl

[TpuBoauTH IPUMEpPHI 320071€-

puc. 17




[Ipu3HAKY KHBOTO: PA3MHOXKE [BAHUH, BBI3BIBACMBIX BUPYCAMHU. Ha c. 39.
HUE, HACJICICTBCHHOCTh U M3 - |OMKCHIBATH IMKII pa3BUTHUs BUpyca |Bompock! k *1,9
MEHUYUBOCTb. 3HATH OCOOCHHOCTH CTPOE - HUS

BHPYCOB.

JloKa3bIBaTh: a) YTO BUPYCHI- ITO

PKHBBIC OPTaHU3MEI; 0)

BHYTPHKJICTOYHBIE TTAPA3HUTHI

Tema 1.2. Knetounsiii ypoBeHs (14 gacoB)

1/12 |Ocnosnobie VUHM OcHogmble noHAmus [IpyBOoIUTE  OpUMEPHl  OPraHuU3MoOB,| ynp. Ne Hapywenus 6 *2.1. Ynp. No
NOJ0AHCCHUS YUmMono2usl. IMEINNX KJIETOYHOE W HekiaeTrouHoe| 39,42, cmpoenuu u 44 6 p/m
K1emOoYHOU Daxmeol CTpOCHHE. 44,45 6 ¢ynxyuonuposa-
meopuu Knemxa- ocnosnas cmpykmypnas u| Ha3piBaTh: a) )KU3HCHHBIC CB-Ba KIICTKH;| p/m HUU KIemoK - 00

dynxyuonanvuas eounuya 0) MoJIOKEeHUS KIIETOYHOU TEOPHUH. Bonpoc Ne| - na us npuuun
opeanuzmos. Knemxa - kax ouo- Y3HaBaTh KJIETKH Pa3IMuHbIX 3 6 konye | 3aboaesanuii op-
cucmema. Knemounoe cmpoenue oprann3mMoB OOBSICHATH OOIIHOCTh *2.1 2aHU3MO8

0pP2anU3M0O8 KaK O0OKA3AMeIbCME0
Ux poocmea, eOuUHCmea JHCUBOL
npupoowl
Teopus.
Ocrosénvie nonodcerus: KlemoyHoll
meopuu T. Llleanna, M. [Inetioena.

IIPOUCXOXKICHUSI PACTEHUN U
KUBOTHBIX.

OOBSICHATD OOITHOCTH TPOUCXOXKICHUS
pacTeHU U )KUBOTHBIX.

Jloxa3bIBaTh, 4TO KIIETKA - )KUBas

CTPYKTYpa.




2/13 |Obwue ceedenus Ocnosnvie nousmus HaxomuTh Ha prCYHKax KJIETOYHYIO Ynp. Ne Dazoyumos u *2.2,ynp.
0 KllemKax. OpraHousl, HUTOIIA3Ma, I - | MEeMOpaHy U 3HAaTh ¢€ CTPOCHHUE U 48, NUHOYUMO3 WNe48,52 ¢ p/m
\Knemounas BapUTeNIbHas BaKyoJlb ¢dyHKIHIH. 49, 51,52
lmembpana. Daxmul. 3HAaTh CIIOCOOBI IPOHUKHOBEHUS B-B B | 6 p/m.

Cmpoenue u pynxkyuu k1emounou | KIeTKy. Bonpocwi
Membpanvl: 3auummnas, MexaHu3M nUHOUMTO3a U (arouuro3a | 2,4 Ha c.
cmpykmypuas, obecnedenue cea3u 45 nocne
KIemoK, uzoupamenvubwlil *2.2.
mMpancnopm 6-8. Onucanue
Obwvexmul puc. 18

CmpoeHue K1emouHou MemMopaHvl. Hac. 44yu-
a) 080UHOU TUNUOHBLI CIOM, xa, puc 19
0) benxu Ha c.45

3/14  |Opaanouout OcnosHole nonamus Opeanouost, | Pacrio3HaBaTh U ONHCHIBATH HA Ynp. Ne | Buympuxnemoun ** 24,25

yumo - naamol Yumoniasma TaOJIUI[AX OCHOBHBIC YaCTH U 62 6p/m | oe (nuzocomul)

Daxmoi OPTaHOUJIBI KJIETOK 3YKapHOT. Bonpcw 2| nepesapusanue
Lumonnasma sykapuomuyeckoti  |Ha3pIBaTh: a) OpraHOM/IBI I u 3 nocie
xknemxu. Opeanennvl ToILIa3Mbl; 6) QYHKIMH Opra-HOUIOB. *2.4.
YUMONIa3mbi: OTaMYaTh 110 CTPOCHHUIO 1lIe-poxoBary | Bonpoc 6
aHOonaazMamuiec ot rianakoit OIIC nac. 51.
Kasi cems, pubocomvl, annapam  |XapaKTepH30BaTh OPTaHOUIEI KIETOK
Tonvooicu, 1uzocomvl, ux PYKapHOT 110 CTPOSHHIO U BBHITTOTHICMBIM
CmMpyK-mypa u QyHKyuu. hyHKITHAM.
Obwvexmul. Duoonaazmamuueckas |[IporHO3MPOBATE TTOCIEACT

cemb, pubocomol, annapam BUS YIOAJICHHUS Pa3IMIHBIX OPTaHOUIOB

\lonb0drcU, 1u30CcOoMbL. 13 KICTKH.

4/15  |Opeanoudwt OcnosHule nonsamus Kpucmol, Pacrmo3naBath 1 OnMCHIBAThH HA Ynp Ne Daxmopewl, * 2.5 00 komnya,
YuUMonIa3mol epaHbl, YyumockKenem, YyeHmpuanb. TabIMIaX OCHOBHBIE YaCTH U 63,64, 666| onpede nsarowue *2.6 VYnp. MNo
(npoodondicenue) Daxmul OpraHoUJIbl KJIETOK SYKapHOT. p/m YUCo 66 6 p/m.

Opeanennvl yumoniasmol: HasbiBaTh: a) OpraHouAbl HUTOIUIA3MbL, | Bonpocel | Mumoxonopuil 6
Mumoxonopuu, niacmuobl. 0) GyHKIIUK OPraHOUJIOB. 2, 3 nocne| xnemke;
\Knemounvwtii yenmp, 02anouosvi [IpuBOIUTE MPUMEPHI KIETOYHBIX *2.4.;5 | snepeemuueckue
OsudiCenUst, Klemouhble 6KIi0YeHYs, |[BKIOYeHUH. OTINYaTh BUIbI TUIACTH]L Ha c. 55, | 3ampamul,
ux 3HAUEeHue 6 memaboausme PACTUTENHHBIX KJIETOK. 1,3,45 so3pacm.
K1IemoK. XapakTepu30BaTh OPraHOUbI KIETOK Hac.58 Mexanusm

Ocobennocmu cmpoeHust pacmu- |[PyKapuoT 10 CTPOCHHIO U BBITIOIHIEMBIM| HOCIEe 08UIICEHUSL
MebHbIX KIIeMOK. (D yHKIHSM. *2.6.0nuc | srceymuxos.

Ob6vexmol. Mumoxonopuu, [Iporuo3upoBaTh NOCNEACTBUS yIAICHUsI| aHue puc.
naacmuovl, Kiemounvlil yenmp, [PA3TUYHBIX OPraHOUOB U3 KIETKH 26,27,28




5/16 |Aopo K Ocnognvie nousmusi Jfunioudusiii|y 3HaBaTh 0 HEMOMY PUCYH-KY Yup. Ne | Mexanuzm * 2.3. Ynp. 3
Habop, eamemol, 2aniOUOHbLIL CTPYKTYPHBIC KOMIIOHCH-THI s/Ipa. 54,55, 56.| obpaszosanus xpo 57,61 6 p/m.
Habop, 20MON02UH Hble OmnuckIBaTh Mo Tabnuue crpoeHue saapa | 57, 60, 61| mocom.

Xpomocomol, *kapuomun, Y craHaBiIMBaTh B3aUMOC- 6 p/m
NPOKApUOMbL, COMaMu4ecKue Bonpocwi
KIemKU, 2YKapuomsl, Xpomoco- K *2.3.
MbL. BSI3b MEXy OCOOCHHOCTSIMU CTPOCHUSI U
Daxmul byHKIMH spa.
Dynxyuu s0pa: oerenue kiemxu, | OOBSICHATE MEXaHU3M 00pa30BaHUs
pezynsyust oomena 6-6 u dnepeuu. [xpomocom Ormpenensts Habop
Pacnonooicenue u uuc 10 sep 6 XPOMOCOM Y pa3JIMuHbIX OPraHU3MOE B
KAEMKAX PA3IUYHbIX OP2AHU3MOG.  [FaMETax U COMaTHYECKUX KIeTKax
Cocmosinue xpoma
MUHA: XPOMOCOMbL, OeCRUPATU-
306aHHbLE HUML.
Obwvexmul
Cmpoenue si0pa: sioepuas 060 -
JIOUKA, KAPUONLA3MA, XPOMA - MUH,
SAOPBIUKO.

6/17 |U3zyuenue Ypox @axmur Ocobennocmu cmpoerus |Pacrio3HaBaTh Ha TaOIHIIaX OCHOBHBIE Il/p Ne 1 u BbinonHeHwue [[loemopums |
KI1EMOK KOMN. PACMUMENbHOU, JCUBOMHOT, YACTH U OPraHOM/IbI KJIETOK PACTEHHUN U 86160001 K Hell. |y /p «Uayue- |10 Yu-Ky 6 K1
pacmenuii u HPUM. 2PUBHOIL KIEeMOK. PKHBOTHBIX M CPaBHUBATh UX CTPOCHHE; e kneTok  framepuai o
DICUBOMHDBIX. 3VH Obvexmul. Dykapuomuyeckue  |AeNaTh BHIBOJ,. . |paxmepusx.

I Tpaxmuueckas KiemKu pac menuii u scusomuvix  |[10 yu4-Ky HAHTH OTIIMYUTENbHBIE pac TeHun n
paboma Ne 1. [IPU3HAKU 2yKapuoT ClienaTh pUCYHOK U MKUBOTHBIX»

YKa3aTh OCHOBHBIE YaCTH U OPTaHOUIbI
KJIETOK PACTEHUN U AKUBOTHBIX




7/18 |Cmpoenue Ypox OchosHble nOHAMUSL. 3HATH ONpECICHIE TEPMUHA Hp Ne 2 u BbinonHenue [*2.7.
Kiemox KOMN. Ilpokapuomei, anaspodoi. [POKAPHOTHIL. 66160001 K Hell. | /p «M3yue-
npoxapuom. HPUM. Daxmeoi. Y3HaBaTh U pa3iauyaTh M0 PUCYHKY e KAETOK
[Ipakmuueckas 3VH Cmpoenue npokapuom: niazma- [KIETKH IPOKAPUOT U DYKapHOT,
paboma Ne 2 muueckas membpana, ckraduamele [Pacio3HaBaTh CTPYKTYPHBIE KOM- npokapuoT»

membpansl, korvyesas /THK, [MOHCHTHI MMPOKAPHOTHYCCKON KICTKH.
MenKue pubocompl, opea HOUObl OmnuchIBaTh MO TaOJHIIS: a) CTPOCHUE
osudicenuss. Omecymemeue KJIETOK MPOKAPHOT, 0) MEXaHU3M
opeanoudos: IIIC, mumoxonopuii, |criopoodpa3oBaHuid y OaKTepuii, B)
nracmuo. 3nauenue oopazoéanusi |00BACHITH 3HAUCHUE CTIOP JJIS JKU3HU
cnop y baxmepuil, ycnosus eubenu |0akrepuii. CpaBHUBATh CTPOCHHE KIIETOK
cnop. DYKapUOT M TIPOKAPUOT U AEATh BBIBOJ
Ha OCHOBE 3TOTO CpaBHEHUs (IPOKa-
CTPOCHHE)

8/19 |Memabonusm. K OcnosHule nowsamus Memaoonusm, |\[1aTe onpenencHne TOHATHIM Ynp 70, TpaHcnopT B [*2.8.
A ccumunsyust u accumunayust, OUCCUMUTAYUSL, ACCUMMUJISILINS M JINCCUMHU- JISITHSL. . 71 6 p/m. . B uepes
ouccumMunayus hepmenm. HaspiBaTh: a) oTansl oOMe-Ha B-B B Bonpocwi

KNETOUHYIO
Daxmul. opranusme; 6)ponb AT® u pepmentoB B| 2,3 Ha c.
Obmen 6-6 u npespawenue 0OMeHe B-B. XapaKTepHu30BaTh CYIHOCT| 6/ nocie Mem6paHy.
DHepauU- NPUSHAK HCUBLIX mporiecca 0OMeHa B-B U IIPEBPAICHUS *2.8. MnHo-nm
OpP2aAHU3MO8 U OCHOBA OHCPIUU. ¢aro|_||y| TO3.

DrCU3HEOeAMENLHOCTNU KIeMKU.
\Accumunayusn u ouccuMunsiyus
nPOMUBONONOINCHBIE NPOYECCH.
Cunmes 6enxa u pomocunmes -
savicHeliume peakyuy 06MeHa 6 -6.




9/20  |Duepeemuueckuii Ocnosnule nowsmus. Inuxoaus,  |3HATH ONPEACICHHUE TTOHATHS Ynp. 72, BHyTpukneto [*2.9.
obMmen bpodicenue, Obixanue TUCCUMWIALIUS. AHAIM3UPOBATh comep- | 73, "
Daxmui. PKaHHE OIpEACIICHU TEpPMHHOB 74 6 p/m.
Ivixanue. Obecneuenue kiemky  [TIUKOIU3, OPOKECHUE, TBIXaHUC \Bonpocwi 2 Hoe
Hepeueti 6 npoyecce ObIXAHUS. [lepeuncisiTh ITAbl JUCCUMUIISIIHH. u 3 6 KoHye
bBuonocuueckoe okucnenue. Ha3sbiBaTh: a) B-Ba - MICTO YHHUKH * 2.9. AMlLeBapeHH
Pesynvmamur npeobpasosanus SHEPruu, 0) MPOAYKTHI PEAKIUI 3TArloB
onepeu. 06MEHa B -B, B) JTOKAJIM3ALHIO B KJIETKE en
Ilpoyeccui. DTATOB SHEPTETUIESCKOTO OOMEHA. HaKonneHne
Omanwl snepeemuyeckozo 00 - OnuceiBaTh cTpoeHue u poiib ATD B SHeprum.
MeHa: noo2omogumenvublii 3man,  [0OMEHe B -B. XapaKTepU30BaTh ITAIbI
HenoHoe 6ecKuciopoo Hoe YHEpPTreTHIecKoro ooMeHa
pacwennenue, noanoe
10/2 |[Tumanue OcnosHule nonamus Aemompodghei, [lepednciasiTe CIOCOOB! THUTAHUS, Ynp. Ne 75, Tpynnbl *2.10,2.11
1 KilemKU. pomompoghel, xemompogul, MCIIOJIb30BaHUE TOTJIOAEMBIX KIETKON |77, 78 6 xemocunmes.
\Xemocunmes. eemepompogul. B — B, KJIacCU(UI[MPOBATH OPTaHU3MbI  |p/m Bonp ¢ retepo- vap. 78 u 77 g
Daxmol [0 CrIOCO0Y MUTAHUS, XapaKTEPU30 - 4 na c. 69 p/m. *2.12.
*
Hcmounuku snepeuu agmompo  |BaTh aBTOTPOQOB U reTe POTPOPOB. nocie TpodoB:
@HbIX OpeaHU3MO8: CONHEUHbII OnuchIBaTh MEXaHU3M XEMOCHHTE3a. 2.11
c8em, SHepeusi XuM. peaKyuil.
P peary canpoduTbl,
Hanuuue xropogunna- ycnogue
XUMUYECKUX Pearyull
peaxy napasurbl,
ro-
nosowm.

Obwvexmul Humpuguyupyrowue
baxmepuu.

OOBSACHATD POJIb HUTPUPIIUPYIOIIN
OaKTepHii AJIs1 BBICIIUX PACTECHUIHA




11/ |@omocunmes OcHognbie nousmusi numanue, JlaBaTh ornpenencHus TepMUHAM Ynp. Ne 80, *2.11. Ynp. Ne
22 pomocunmes, pomonus. MUTaHUE, aBTOTPOQBI, POTOCHHTE3 83, 84, 93 ¢ p/m
Daxmeol Ha3sbiBaTh: a) opransl pacTeHHUS, TJC 87,91 6 p/m
Iumanue. Paznuuust opzanuzmos |[IpoucxoauT GorocuHTes; 0) poib Bonpoc 1
no cnocoby numanus. Po MUrMeHTa XJIopoduiuia. AHAIU3UPOBATh |Ha c. 65
mocunmes. Ponw xnopogunia. coJiepkaHue onpeneneHus poTocuHTesa |neped *
Bnauenue pomocunmesa. Koc- Xapakrepu3oBaTh (pas3el POTOCHHTESA. 211, ;2
Wmuueckas poas 3enénvix pacmenuii  |CpaBHUBATH MPOIECCH (HOTOCHHTE3A U u3na c. 69
Obvexmul. XEMOCHHTE3a nocae *
Xnoponaacmul. 2.11.
Ilpoyeccol
Ceemosas u memHo8as ¢asvl
pomocunmesa.
12/ |Buocunmes OcHosnvle nousmus 3HaTh OmpeIeIeHne TEPMUHOB Ynp. Ne 89, OcobeHHoct |*2.13. Vnp. Ne
23 benko6 Ten, mpunnem, cenemuueckuii accummsinus, red. HaseiBate: a) cB-a  {90,91,92,93 y 93 6 p/m.
K00, KOOOH, MPAHCKPUNYUS, reHETHYECKOro Kona; 0) pons u- PHK, 1- |6 p/m. O aHCKDUALM
AHMUKOOOH, MPAHCTAYUS PHK B GuocuHTese Genka. Bonpocwl k B brny
DaxmoL. AHAIM3UPOBATH OPENEIE - HUS: * ny
3ampamul sHepeuu- ycnosue 0151 |TPUILIET, KOJOH, T€H, TEHETUYECKUH KO, |2. I 3.0nuca NpoKapuoT n
cunmesa 6eiKos. TpaHC- punLysl, Tpancisinus ONUChIBaTh |Hue puc. 35 5yKapuoT.
Cesoticmea eenemuyeckoeo Ko - 0a: [polecc OnocuHTe3a OeNKka 1o cXeMe.  |Ha ¢. 74,
uzOBLIMouHOCMY, cneyuduy Hocmy, | XapaKTepu30BaTh: MEXaHU3MBI puc. 37 na
VHUBepcanbHOCb. TPAHCKPHITIUU U TPAHCISIIIH. c 75.
Ilpoyeccui
Mexanuszm mpanckpunyuu,
mpancaayuu.
13/ |Jenenue xnemxu. Ocnosnule nonsmus JKuszuennouii  |Ha3piBaTh: a)mporieccsl, coctaBisitomme |Vnp. Ne 95 MoHatTMe o  [*2.14.
24 \Mumos3. YUK Kiemku, unmepghasa, mumo3, [KU3HEH — HBIM IUKJI KJIETKHU; 0) ¢hasel  |¢ p/m. nnddepeHLm
[pedynauxayusi, Xxpomamuool. MUTOTUYECKOTO UK. ONUCHIBATD ‘Bonpocwi 1
Daxkmet [lenenue kremku MPOLIECCHI, IPOUCXOSIINE B PA3IUIHBIX |1 2 Ha c. 77 P oBke
byrkapuom. nepeo KIIETOK
*2.14. MHOrOKAeToY
Onucanue H oro
puc. 39 na opraHusma.
“ MuTOTUYECK

nin




Buonoeuueckuii cmeicn u 3nauenue |hazax murosa. OOBICHATH 80. Bonpoc LMKA:
mumo3za (becnonoe pazmuodceHue, |OMOIOTUYECKOE 3HAYCHUE MUTO3A. 1 Hac. 81 nHTepda 3a,
[pocm, 80cnosiHe - Hue KIemOo4YHbIX nocne
" peaynnam -
nomepo 6 usuonocUyecKux u 2.14.
namonozuye ckux ycioeusx). kauna HK;
\/]enenue K1emox npoKapuom. MKUTO3, Pasbl
MUTOTUYECKO
- ro AeneHus
Z
npeobpasosa
- HUA
XPOMOCOM.
14/ 3auém no yKo3 Tecmosas konmponvhas pabo Ta B HECKOJIbKUX BapHaHTax us pasnozo suda: ¢ Bbibopom  |ma
25 memam ) 3a0anul oTBe
«Monekynapuwiii
yposenby,
«Knemou noiti
yposenby.

Tema 1.3. OpranusmenHsiit ypoBeHs (15 yacos)




1/ |Pasmuoxenne  opranm OCHOBHBIE TTOHSATHS: 3nams onpedenenue pazvro - Yip. Ne 95 B 3.1*, 32 1o
26 3MOB. Becnionoe pas- PA3MHOIMCEHUE, 6@0”!0]10@, 6e- HCEHUAL. CJIOB ((HOJ'IOB,
MEOKCHIIE, 2eMAMUEHoe PAIVHONCEHUE, p/T. KIIETKA - TaMe
2amembl, 2epMaghpooumL. Hasvieamo: a) ocroerwie dhopmol THL...»
DaxTh pasmHovicerus; 6) 6uoblL nonosozo u (Bonpocsr 1,2 Hal
6ecnono2o pasMHodICeHUs, 6) c. 84 nepen *3.1 Vip. 98 B p/T.
CyIIHOCTh U GOPMBI Pa3MHO-| CHOCODbI BeceMAMUEHO20
s¥oKeHus. becronoe DABMHOCEHUSL DACEHUIL Bompocer Kk *
DPasMHOKe HHe - ApeBHeiimmil| [Tpueodums npumepsl pacmenuiiu  |3-2-
croco0 pa3MHOXKEHHUSI. HCUBOMHBIX C PAZTUYHBIMU UOAMUL U
hopmamu pazmHOCeHUA.
BI/II[BI 0€eCII0JIoro PA3MHOXKE - Xapa]qnepmogamb CYUIHOCINb
HUSL: Oefienue KIemKu, MUmos, noJ106020 U OECNONN20 PA3MHO-
NOYKOBaHuUe, OelleHue mea, JHCeHUS.
cnopoobpasosanue.
ObvsicHsimb OUONO2UYECKOe 3HAYEHUE|
Bunbt BereraruBHoOro 0ecnonoeo PazMHONCEHUA.
NARMEONWAHIAI
2/ |Monosoe pasmuoXkeHHeE. OCHOBHBIE TTOHATHS: Onucwvieams no pucyuxy cmpoenue  (Yup. Ne 101, l'amerorenes. [*3.2. Vmop. Ne
27 |PazBuTHe HOJOBBIX| 2amemozenes, Metios, nonoswix Kiemok. Pazmyams 102,103,104, Cranuu rame -|103 u 106 B
KieTok. Meiios. KOHbIO2AUUS], NEPEKPECM MYICCKUE U HCEHCKUE NOTIOBbIE 105,106 B p/T. TOTEHEe3a: TI¢ -
XpomMOcoMm. KilemKu. 3Hamo ocobeHHocmu Ormnucanue PHOJ pa3MHO- [P/T
0ecnonozo u nono6oeo CXEMBI B y4- K€. JKOKEHHUS, POC-
DaxThl pasmrodicerus. QOvAcHAMD: Ommcanue puc. Ta,

[lomoBoe pa3MHOKEHHE DPaCTe
HUIl ¥ )KUBOTHBIX, €r0 OHOJIO-
ruyeckoe 3HadyeHue. OmionoT
BOPEHHE, €ro OHOIOTHYECKOE
3HaYEHUE

OOBEKTEI

a)ouonozuueckoe 3HaUeHue Noa08020
DABMHOCEHUSL, B)CYHOCTb U
Ouon02UYECKOe 3HAYCHUE
ONI000MBODEHUS, 8) NPUHUHBL
HACIEOCMEEHHOCIIU U
UBMEHYUBOCIIU.

[ enemuueckue 3G6OJZ€6CZHM,CI, C651-

47 na ¢ 90

RAULILIE C LIAMNAIIOTIIION ADHDI—MIG

CO3PEBAHUSA
Mexanusm
menosa. Oco-
OEHHOCTH CIIe
pMaTorenesa u
oBoreHesa. I'e-
HETHYECKHUE 3a
0oJIeBaHU,




OO0OpazoBaHue MOJIOBBIX
KJIETOK (TaMETOTEHE3).
OceMeHeHue,
OILIOIOTBOpPEHHE.

Tenemuueckue 3abonesanuis, ces-
3aHHBIE C HAPYUICHUEM OeIeHUSL
NOJIOBbIX KIIEMOK (UCH. CPedcmBd
Hnmeprema)

CBsA3aHHEBIC C
HapylICHUEM
JACICHUA I10J10~
BEIX KJICTOK.

3/ |Ouroremnes. OCHOBHBIE TTOHATHS 3name onpeoenenus nowsmunt: on-  |Yup. 100,107, OcHoBHBIE 3a- [* 3.3; 3.4.
28 [DMOpHOHAIBHBIIT Ie- OHTOI'€HE3, OIIOJOTBOPEHUE, | MmozeHes, oniooomeoperue, smopu (113 B p/T] KOHOMEPHOCTH
PHOJL. 3MOpHOTEHE3. 002€He3. .Bompocer 1,3 npoOiieus; 0o
ocie *3.3. pa3pBaHue OJI-
daxTeI Xapaxmepuzoeams: a) cyuHOCHb HOCJIOMHOTO 34
IMOPUOHATIBHO20 NEPUOOA PAZBUINUL POIIBIIIA -
Poct 1 pasBuTHE OpraHu3Ma OpeaHuzMo8; 6) Pocma opeanHuava. 0JIACTYJIBI.
OHTOreHe3 u ero 3Tarnsl. TCacTpysius.
OMOPHOHATBHBIN TEPHO Anamuzuposam 1 OYeHUSAM»b.: ) IepBUYHBIH
Pa3BUTHSL 8030eticmaue (hakmopos cpeovl Ha OpraHoreHes.
IMOPUOHATLHOE PA3BUMUE OPSAHU3 BoszeiicTBie
[Tpomeccol haxTopoB
Mo6; 6) haxmopwl pucka, Cpebl Ha
Hpobienue, racTpynsmus, UCNOIL3080IMb NPUOOPEMEHHbIe 5MOPUOHATEHO
OPTraHOI€HES. 3HAHUA O NPODUAAKIMUKY 8DEOHbILL Aoz
4/ [TocTYMOPHOHATBHEII OCHOBHBIE ITOHATHS Bname: a) Hauano u okoHuaHUe Vop. Ne 109, BosgeiictBue [*3.4.
29 MOCTAIMOPUOHAIILHBIN TPHOJ | nocmamOpuoHaibHoeo pazeumus, 6) (110,111 B p/T. (axTopoB cpe
[EepHOI. DaxTel 8UbL N/AMOPUOHATLHORO paseumus  |Bompockl 2 u 3 IIbI HA IOCT -
Ha ¢.99 nociue * 3IMOPHUOHAIBHO

ITocToMOpHOHAIBHBIH
MEPHOJ, PA3BUTHS U €TO
dhopwmel.. [IpssiMoe 1 HerpsiMoe
pa3BuTHE

HOJIHBIA U HEMOIHBIHI
METaMop

(03 u ero OUOJIOrNYECKUIT
CMBICIT; TIPSIMOE Pa3BHUTHE.

TIpusooums npumepol HCUCOMHBIX C
NPSMbIM U HENPSIMBIM PA36UMUL- M.

Xapaxmepuszosams cyuHocne
IMOPUOHATIBHO2O NEPUOOA PA3EUNMILSL
OPeaHUZMOB.

ObvsicHAmMb OUONIO2UYECKOE SHAYEHUE
HenpsiMo20 NOCHIMOPUOHATILHO2O
pazeumus.

3.4.

€ pa3BUTHE




5/ [3akonomepHOCTH YUHM | OCHOBHBIE TOHSATHSI
30 |macnemoBanus, yera- QJUICTIbHBIC TeHBI, TCHETHKA,
Hopmennbie . MeH - T'€H, TOMO3HI0Ta, TETEPO3UTO
Ta, TOMUHAHTHBIA IPU3HAK,
neneM. MoHorubpu- A p
HU3MEHYUBOCTb, HACICICTBEH-
HOC CKpCILMBAHHIC. HOCTh, MOHOTHOPUIHOE CKpe-
LIMBaHHE, PELECCUBHBIN
MPU3HAK, YUCThIC JIMHHH.
6/ |[HemosnnHoe y-K OCHOBHBIE IOHATHS: 3namb onpedenenust cemeposucoma, |Yup. 125,126, *3.6
TOMUHHPOBAHHUE T'CHOTHIL, FETEPO3UT0Ta, 20MO3U20M A, OOMUHUPOBAHUE. 127,128 B
31 KOM TOMO3HUTOTA, p/T.Bonpocer 3
Anamsupyiomee JIOMHAHUpPOBaHKE, (HEHOTHUIT u 4 ma c. 107
’ Onucvleamp MexaHu3m HenoHO20 .
[pUM
CKpELIBaHUE. p mocie * 3.6
OOMUHUPOBAHUA.
3YH
Cocmasisimsb cxeMy aHAMUZUPYIO-
We20 CKPeUUBAHUSL U HENOTHO20
OOMUHUDOBAHUA.
Onpeoenamy: no gheromuny
2EHOMUN U, HAOOOPOM, NO 2EHOMUNY
heHomun.: no cxeme YUCIo munog
71 |TuruGpuanoe ckpe-l [K OCHOBHBIC TOHATHS: Onucwisams mexanuzm nposignenus  (Ynop. 129- 133 g *3.7, ymp. 132 B
nBanue. HesaBucumoe TEHOTHII, INTHOpHIHOE 3aKoHOMepHOCmel Oueubpudroeo  [p/T. Bompoc 2 p/T.
CKpeliuBaHue, GeHOTHIL.
32 |nacnenosanue pett - cxpewusanust. Hazvieams ycnosuss  [Ha c. 110 mocie
[IPU3HAKOB. 3akoma Hesasucumoeo Hacreoosanus. |* - 3.7. ¢ 107

AHanusuposamy: cooepoicanue
OCHOBHBIX NOHAMIUL, CXEMY
OUSUOPUOHO20 CKDEUSUBAHLISL.
Onpedernsimb no cxeme 4ucio munog
2amem, QheHomuno8, 6eposIMHOCHIb
NPOSIBNEHUSA NPUSHAKOS 8
nomomcmee.

nepen * 3.7.




8/ |BzammoneiicTBue OCHOBHbIE TOHATUS: 3uams onpedenenua. [lpusooums  |Onucanue *3.9
QJUICTIbHBIC TeHBI, TCHOTUII, | NpuMepbl LIefibHO0 U HeaLIeTbHO2O|PUCYHKA  yue0-
33 |renoB JOMUHUPOBaHUE, (EHOTUIT 63AUMOOCLICIEUS 2EHO8. HuKa. Bompocsl
2,3,Ha C.
114 mocne * 3.9
9/ |CuerutenHoe OCHOBHBIE IOHATHS: 3name onpedenenus comonoeuunvie |Ytp. 134, *3.8
TOMOJIOTUYHBIE XPOMOCOMBI, | XPOMOCOMbI, KOHBIO2AYLS,
34 |HacnenoBaHHE 135 B p/t

JIOKYC T€Ha, TIEPEKPecT,
KOHBIOT AL, CIICTUICHHEIC
TCHBI,

daKTeI

Pacnionoxenue reHos: B
OJIHOM XpOMOCOME, B Pa3HbIX
xpoMocoMax. JIuneitHoe
pAacmosyioxKeHne TeHOB.

XTI

OMUHAMb CYUWHOCTTD OMKPOUNULL
I Menoens uT. Mopeana,
O0BACHAMD NPUHUHDL
NEPEKOMOUHAYUU NPUSHAKOS NpU
CYenIeHHOM HACTEO06AHULL.

Bompoc 1 Ha c.
112 mocne * 3.8

reHeTHYECKOMI
n3MeH4YuBoCTH. CriemieHHoe
HacJIeJOBaHUE




10/ Teneruka moma.(l |ykn OCHOBHBIC IOHATHS: Tepmun aymocombi. Vip.136-140  piamecensaonies | paueHme *10,
CuLeruieHHOE € II0JI0M reTeporaMHslii o1, p/T. pra TCHCTUKH B
35 |nacnenosanue. 3yH FOMOTaMHBIH [TOJ, TIOOBBIE Haszvieams.: munwi xpomocom 6 MEIUINHE U Y}TTP- 139,140 B
[IpakTnyeckass — pabora) XPOMOCOMBL 2eHOmuUNe; UCIo aymocom u iilpaBOXpaHeH P
N9 3 HaclleICTBEHHbIE NOTOBbIX XPOMOCOM ) HETOBEKA U Y
3a00JIeBaHNA, CIICIIICHHBIE C Oposogpuni. 1Ipusooums npuviepb
monom. Pacimenienmue HACIeOCmMEeHHbIX 3a001e6aHUl,
(eHOTHIIA 10 TIPH3HAKY CYENTIEHHbIX C NATIOM, PEeantb
OTIpeIeTeHuA oA, APOCMELUE 2CHEMUYECKUE 3A0AY.
HacnenoBanue mpu3HaKoB,
CLIEIUICHHBIX C TI0JIOM
11/ Mopunduxannonnas K OCHOBHbIE TIOHATUS: U3MEH- | [asamb onpedeneHie mepmuny Yop. 142-144 B *3.11, ymp 144
YUBOCTH, MOAU(DUKALIUS, UBMEHYUBOCD. p/T B p/T
36 |M3MCHIMBOCTE HOpMa peakunu DaxTer:
3aBUCHMOCTb POSBICHUS LIpusodums npuviepoi.: nenaceo
JIeHCTBHS TeHOB OT YCIOBHiA CIMBEHHOU USMEHUUBOCINU, HOPMbL
BHIIHEii CpeIbl. PearyuiL IPUSHAKOB; 3a6UCUMOCTIUL
Henaciiencreennas usmenun-| /POAGICHIEL HOPMOL pEAKULs om
BOCTD I €€ XapakTepucTuky, | V106Ul OKpyICaiouyeti cpedoi.
Obwvsicrsimo pazmuue gheHomuno
[Tpomeccol pacmeHuti, PazVHOHCAIOWUXCS
6e2eMAMUGHO.
HacnenoBanue cnocoOHOCTH
12/ Myraunonnas VKT OCHOBHBIE TIOHATHSA: TeHOM, | Hasvleamsb: ocHoBHbIE (hopMbl Vrp. 145,146 g DBOIIOIHOHHO[*3.12
M3MEHUYUBOCTD. W3MEHYUBOCTh, MyTaIlUH, UBMEHYUBOCIL, BELUYECINBO, p/T. Bompoc  1iseanes € 3Ha4YCHHUC
37 [Ipakrudyeckas — paboral  BYH MyTareH, MOJUTIIOUTHSI. obecneuusarowyee seneHue 533(1'2122 nocneasbmem gOM_ .
Ne 4 OcHoBHbIE GOPMBI U3MEHUH- | HACICOCHBEHHOC, GUOTIOAUYECKYIO | manBron
— HU3MEHYHUBOCTH
BOCTH. Byl MyTanmii no poib xpomocom. Pazmuams . Ponb
CTETICHH H3MEHCHHS HACTICOCMBEHHYIO U e MyTaluii B
TCHOTHUIIA: TCHHBIE, HEHACTICOCMBEHH)IO UBMEHUUGOCTTD. M asopi K 9BOIOIIMOHHO
XPOMOCOMHBIC, TCHOM HBIC. | [Ipugooumv npumepbl 2eHHbIX, e hé:;;e;cc;
Cunapom JlayHa- TeHOMHAST | XPOMOCOMHbIX, 2CHOMHBIX MYMAyU, 3arpsa3HeHus
MyTalus, BUJIbl MyTare- O0BACHAMD HPUHUHBL MYMAYULL. IPUPOJIHOM
cpepl

HOB.Xap-Ka MyTallMOHHOU
M3MEHYMUBOCTH, KOMOMHATHB-

yTareHa- Mu.




13/ |OcuoBb ceneximu./1 OCHOBHBIE IOHATUS: 3uamsv npakmuueckoe sHaveHue Yrp. 147 B p/T. *3.13
Pa6oTet H.W. BaBuosa. TOMOJIOTH YECKUil psf, 2EHEMUKLU, NPUGOOUINb HPUMEDbL Borpocnt *
38 cenekiws. [IpuauHb HOPO JICUBOMHBIX U COPMO8 pac- 3.12
MOSIBIICHUS KYJIBTYP HBIX MeHUtl, BbIBEOCHHDIX YETIOBEKOM.
pacTeHHi, peacKa3aHue Xapaxmepuzoeams ponb yueHus
CYILIECTBOBAHUS JUKUX H.U. Basunosa ona pazeumus
pacTeHuii ¢ MpU3HAKAMHU cenexyuy. OOvsACHAMb: 3HAYEHUe O
LEHHBIX IS IHH, CeneKYUOHHOU pabomul
HE3aBUCHUMOE OfI0-
MAaIllHUBaHUE PACTCHUH B
pas-
HBIX LEHTPax. 3aKOH TOMOIO-| 3aKOHA 20MONOUYECKUX PSO0E, POTTb
THYCCKHX PSIJIOB buono2ul 8 NPAKIMUYECKOL
HaCJIEICTBEHHOM 0esmenbHOCHIU I00ElL.
HU3MEHYUBOCTH.
14/ |OcHoBHBIC MeTobI1 OCHOBHbIE IOHATUS: lasamb onpedenenue nonsmuusiv - |Borpocsl k- ¥ *3.13
CEJIEKIUY. reTepo3ucC, THOPHUIN3ALIHNS, nopooa, copm, BUOMEXHONO2US, 3.13. Bompc 2
39 Hac. 130 mocne

MyTareHes, YicTas JIMHUS.
OCHOBHBIE METOBI
CEJICKIIUU: TUOpUIN3AIIHS,
ot6op. Bus
HCKYCCTBEHHOT0 0TOOpa:!
MacCCOBBIH,
WHVBUTYaTbHBIH.
Tubpunuzanus:
OJIM3KOPOACTBEHHAS,
MexxcoproBas. Mckyc-

wmamm.

Hasvisamu memoovt cenexyuu
PACMEHULL U HCUBONHBIX.
TIpusooumu npumepswi: nOpoo
HCUBOMMHBIX U COPMOB K)IbINYPHLIX
pacmeHuti, UCnoIb306aHUA
MUKPOOP2AHUIMOB 8 MUKPOOUO-
JI02UHECKOU NPOMBIUTIEHHOCIIU.

*3.14




15/ Bauér o temell |[VK TecroBasi KOHTpOJIbHAS 3aoanus ¢ evibopom omeema [ToBTOpeHne *
«OpraHnn3MeHHbIN pabota 3a0aHusl Ha COOmeemcmeaue 3.1-3.15
40 03 npocmetiuiue 2eHemu4ecKue 3a0a4u
YPOBEHB.
Tema 1.4.Ilonynayuonno - 6u0060ii yposens (2 uaca).
1/ | Kpurepuu Buaa 1| K |OcHoBHble moHATHA: BUn, apeall.| IIpugodumb npumepsi 6UO0G Yup. 151,152 B * 4.1, ynop.151,
41 Kputepun Buma: MOpGOJIIOTHUEC| HCUBOMHBIX U PACEHULL, 3HANb p/T. Bompoc 2 152 Bp/T
KU, (U3UOJOTMUYCCKUMA, TEHETH| Kpumepuu 6uod. Hac. 134 mnepen
UEeCKUM, SKOJIOTUYECKUM, Treorpa *4.1. Ananuz
(huyeckui, HCTOPHUCCKUH. puc. B ymp. 151
COBOKYMMHOCTh ~ KPUTEPHUEB-YCIIO- Hac. 68 B p/T.
BHe OOeCIeUYeHHs IEIOCTHOCTH H
eMHCTBA BH/A.
2/ | Monynsuun 11K OCHOBHBIE TIOHATHS: TIONYJIALus. | Huasvieams npusnaxu nonyisiyuy, — [Yup. 153,154 8 *4.2
42 [onynsuuoHHas CTPYKTypa BUAA| npusoouns npumepvl p/T, Bompoc 3,4
W 3JIeMEHTapHas eIMHALIA BUAA. | npakmuuecko2o suavenus usywenust |[Hac. 141 mocne *
OKOJIOTHYECKUE U TCHETHIECKHE | nOM)IAYUIL 4.2, Bonpoc 1 Hal
XapaKTEPUCTUKU MOMYJISLHUH. c. 138 mepem *
4.2
OKOCHUCTEMHBII ypoBEHb (5 yacoB)
1/ | CoobmiecTBO, S5KOCHC 1| ym OCHOBHBIE TIOHATHS: DKOJIOTHS, | 3Hamb onpedeneniie NOHAMULL VYmp. 158. *51,*9.1
43 | TeMa, GHOTEOIIEHO3. m TIOMYJISIHS, OMOIIEHO3, OHOTE0 OuoYeHo3, OUO2eOYEHO3, IKOCUC BOMPOCHI 1 1 2 c.265 - 266 -.
H3 LICHO3, PKOCHUCTEMA. mema. mocie * 5.1
DKOJIOTHs-HAVKa O B3aUMOCBS3IX|Haszvleamn. npeomem usvienust
2/44 |CocraB M cTpyKTYpa 1 K OCHOBHBIE MTOHATHUS: BULOBOE TIpusooume npumepwl scusnennvlx  (Yup. 159-161 B W)
3/45 [[Totoxu B-Ba u sHepruu B |1 |ykO OcHOBHBIE MOHATUS: ThObUYeC- | SHamb onpedeneHie mepmuHos: Yup 162-164.  [[Ipaktuueckas  [[Ipaswno 10%. [*5.3
4/46 |CamMopa3BUTHE KO- 1 K OCHOBHEBIE TTOHATHS: DKOJIOTH- Haszvisames munwl cvkueccuon- woix  |Y1p. 166.165 B CBoilicTBa *5 5
5/ [U3ydeHue W onmcaHue 1 |yku OCHOBHBIE TTOHATHS: BUIOBOE Hzvuamw npoueccol, npoucxo [IpaxTHyeckas [10TOTOBUTE
47 KOCHCTEM CBOSiH 3VH Da3H0006na3He. IJIOTHOCTD TIOTY | Osiiiuie 8 IKOCUCIEMAX.
JSIHiA, OrnoMacca, B3auMOOTHO- | Xapaxkmepuszoeams 3Kocucme




BEIsBIICHYE THIIOB

B3aPIMO[[eI>iCTBHH Pa3HbIX

BHUJIO0B B KOHerTHOﬁ

IICHA OPIraHU3MOB.
CocTosiHUE IKOCUCTEMbI CBOCH
MCCTHOCTH.

Mbl obacmit (8U0060e PA3HO
obpazue. NIOMHOCHIb NONYJISIYUI,
buomacca)

Onpedensimb omoeivhbie (hop

paborta Ne6

«BriaBieHue

COOOIIIEHIE O

B.11. Bepnan

F——— Mbl 83AUMOOTHOULCHUL 6 KOH
LpakTiicckas KDEmHOIL IKOCUCTEMe. TUIIOB B3aUMO
pabota Ne 6
Tewma 1.6. BuochepHblii ypoBeHb (5 4acos).
1/ | Buocdepa. K OcCHOBHEIE TIOHATHSA: Ouocdepa, |[3Hamb npusHaku duocghepul, Yop 167,169 B B.A. Bepnac - * 6,1, ynp. 169 B
48 | Dpomonus ouocdepsl abuotuueckue (haKTOpBL CIpYKIMypHble KOMIOHEHMbL U C6-| P/T. KUii - OCHOBOIIO-  [p/T
Buochepa-rinodansHas 3KOCHCTE |6d. Bomnpocsr 1,2, 4 JTOKHUK YYEHUS O
Ma, €€ rpaHHIlbl, CB-Ba K Ha c. 177 mocine ouocdepe, ero
KOMIIOHEHTHI, YCIOBHUS KA3HU. *6.1. paboTEI.
VYuenue B.W. Bepnaackoro o
ouocdepe.
2/ KpyroBopor BelLecTB B K OCHOBHBIE IOHATHSA: Ouoreoxu- |Onucvléams. buoxumyeckue Ymp. 171, MexaHnyeckoe **6.2,6.3
49 | 6uochepe MHUYECKHE IIUKIIbI, OUOTEHHBIE  [YUKTIbI 600bL, Y2lepood, d30ma, Bompoc 1 Ha c. BO3/CHCTBHE [ToxroroButs I'
3JIEMEHTBI, MUKPO3JIEMCHTHI, occhopa, nposanenue usuuxo - | 185,2 na c. .180 OpraHu3MOB. cooO1IeHnE O
rymyc, QIIbTpaIys XuMUUeCcKo20 8030eticmeust OuncTka [OCIICICTBHUSIX
OpeaHuzMOo6 Ha cpeoy. PUPOIHBIX BOJ|  [XO3. ACATENb-
PKHBOTHBIMU - HOCTH YCJIOBCKaA
(bubTparopamu
3/ AHTPOINIOreHHOE K Knaccudukarus npupoaHbIx Hasvieamv: aumponoeennvie  [Yup. 172, 173 B Busl qearein- **10.2, 10.3.
5,0 | BosueiicTBre Ha 61O- peCypCoB: HeMcUepIaeMbie, UC- | (aKmopbl 6030€licmeus Ha p/T. Bompoc 4 Ha HOCTH B obyacti  [ymp 173,172 B
cdepy. OcHOBHI pa- yepraembie (BO300HOBHMBIE, buoyeHo3bvl, haxmopol, e 299 nepen * OXPaHbI MPHPOJIEI: p/t. Tloaroto-
[HOHATHHOTO TPHPO- HEBO300HOBHUMEIE), BIUSHHIE svizbleaioufue okonoeudeckuu  (10.2, PKOJIOTHYEC KN [BUTHh COOOIICHHE
S — YeloBeka Ha Onocdepy. Kpusuc CooOmieHust MOHUTOPHHT 00 JKO0JI0-
DaKTOPBI, BBI3BIBAIOIINE 00yJaroIUXCs 0XpaHa JIECOB, FHYSCKUX TIPO-
9KOJIOTHYECKUI KPU3UC YBEJIMYEHHUE YHUCIa [0JeMax, CBs-
3aIlI0OBCIHUKOB, 3aHHBIX C 3ar-
oXpaHa U pA3HCHUEM
pa3Be/IcHUE Pell-  [OKPYKAIOIICH
KX BHIOB pac- Cpe/IbL.
TEHHUI W )KUBOT-
HBIX, 9KOJIOTH-
yeckoe 00paszo-
BaHUE
4/ | Dxonoruueckue Vk | HocneacTsus xo3. aesrenbHocTd | Anamuzuposams u oyenueamp: | Coobienus IIpaxktnueckas |Pernonansueie nu  |[loBTopuTs *
51 | nmpobnembl. AHATH3 U np | 4eJoBeKa JUIS OKPYKArOLIEH NoCIeOCmest OesimeibHOCU 00y4arOmHXCSL. paGora Ne 1 nokanbHble 5k0o-  |4.1-10.3,
OLICHKA MOCIIEICTRHIT 3yH | Cpelpl. uenoseKa 8 «AHanm3 u NMOTHYECKHUE MPO-  [IIOATOTOBHTH-
NeSITeTPHOCTH YeI0BEKa DKOJIOTHIECKHE TIPOOITEMBI: IKOCUCIEMAX, GTIUSTHUE COOC- [OCIICICTBHS OJIEMBI, UX BIUSI-  [Cs K 3a4ETy
B 9KOCHCTEMAX. MapHUKOBBIH 3 (dexkr, MBEHHbIX NOCIYNKOB HA JHCUBbIE IESITEIBHOCTH  |HUE Ha COOCTBEH
KHCJIOTHBIE OXIH, OP2aHU3MbL U FKOCUCINEMbL, POJIb YesI0BEeKa B HYIO KH3Hb U

IIpaktrueckas padora




5/ | 3ayér no teme 1 |y TecToBas K/p B HECKOJIBKHX sapUanMax u3 3a0anuli passo | TO BUIA.
52 «HOHyﬂﬂHI/IOHHO - BU 154 3aZ[aHI/Iﬂ C BI)I60pOM OTBETA.
JIOBOIA, SKOCHCTEM- HBIH, 03 Eaz[aHI/Ie Ha COOTBETCTBHE
Paznen 2. OBomronus (6 4acos)
1/ |Paseutne sBomormonnoro, 1| yu | OCHOBHBIE IOHSATHS: SBONIOLUS, |3Hamb onpedenenue mepmu-| Yrup. 174-176 Ipencrasnenus | *7.1
53 |ygeHns. Pa6othl q| HM | €CTECTBEHHEIH 0TOOD. Ha «26010UUAY, NPEONOCHLI-| B P/T JIunsues.
Tlapsuna. IIpennoceuiku yuenus Y. KU U NOJOJCEHUsl VYEHUs] Baraner
Hapsuna. [Tonoxenns yuenus U. [apeuna, obvicHams npudi- Jlamapka, dax-
JlapBuna HY MHO2000pA3US OOMAUIHUX| TOPBI IBOITOIHH
DICUBOMHBIX U KYTIbIYPHBIX
[pacmenuti.
2/ Bops0a 3a CylecTBOBAHME 1K Bopre0a 3a cyecTBoBanue u eé Ha3svieamos: ocnognvie Vop. 180-181 *7.4,
54 |1 ecTecTBEHHBII 0TGOP. (hopMBI: BHYTPUBHUIOBAS, MEKBU- | HOJI0MNCEHUSL I80JIOYUOHHO020| B P/T, BOIIPOC
JI0Basi, C HEOIArOIPUATHBIMA yuenus /lapsuna, 3 Hac. 206 ynp.180-181 B
ycnoBusiMu. HacnencTBeHHast U3- | dguoicywue cuivl 3600yuY, | yaeOHUKa p/T
MEHYUBOCTD, €CTECTBEHHBIH hopmbl bopvbbI 30
otbop 1 6boprba 3a cymiect- cyujecmeosanue.
BOBAHHE - IBHXKYIIME CUITBI 5BO-
JIFOLIHH.
3/ DopMEI ectectBennoro] 1| K DopMEBI eCTECTBEHHOr0 0TOOpPA: Haswvieams paxmoput énew-|Yup. 182 B p/1] ITpruuHe! Hac- *75,**7.2,
55-lo1Gopa CTaOMITU3UPYIONINN U ABWXKYIINN | Hell cpedsl, npugodsawue k- [Borpocer 1,2 JI€ICTBEHHON n3 | 7.3.
Y YCJIOBUS UX TIPOSIBICHUS - omoopy. mepen * 7.5 u MEHYHMBOCTH.
W3MEHEHHUS YCIOBUM CPEJIbI. rocie *7.5 DakTopHI U3Me-
Ilpusooums npumepnvi: cma- HEHHs TeHohOH-
ounusupyroue2o u 71a, U3MEeHYH-
osudicyueco omoopa. BOCTb I'€HOTHIIA;
IEeUCTBHE
otbopa.
4/ Pesynbrar spomonuu- 1 | YKI | Apanranms. Buisisname, onucvieams u [IpakTHyeckas 3aBepnInTh
56 |mprcIocoGIeHHOCTD 3yH 00bACHAMb pa3HbLe pabora «BbIaB
oprammsMoB K cpene HDI/ICHOCO6I/I;FCJII>HI>IC 0COOEHHO- | cnocobwi NleHHE  TIPUCIIO odopmiieHue
- — BrisiBieHc CTH PaCTCHHH U XHBOTHBIX - npucnocobaeHnocmu COOJIEHHOCTH K| )
pPE3YIbTaT ICHUCTBUS JHCUBBIX OP2AHUMOB K Cpede cpene ooura wp
HpHCHOCO6HeHHOCTH K €CTCCTBCHHOI'O 0T60pa obumanus HUS)
cpene obOuTaHwmsl.
[TpakTrueckas pabota Ne
8.




5/ [BunooGpasosanue K | Mukpossomorus, reorpadudec- | Onucei6ame: cyuHocmp u [0 o= > bowect. *7.6,7.17.
57 KOE€, 9KOJIOTHYECKOE IManvl 2e02pPaAPUYECKO20 U 23 wac 217 nocne 7.7
BHJI000pa30BaHUE. 9KON02UUECK020 8U0000pa-
N3onupyromye MexaHU3MBI. 308aHUA.
Buas! uzonsumii: reorpa-
(huyeckasi, moBeeHUECKas, per-
ponvKTHBHAA. BunooOna3zoranue
6/ |Hampapnenust sBomonmn. K| OcHoBHEIE HOHATHA: MAKPOIBO- | 3HamMb U 0a6amb onpedene- [y o = = P e e e | ¥* 7.8, 7.9,
58 |O6mmme  3aKOHOMEPHOCTH oIS, apoMopho3, HIHoAAIT HUsL OCHOBHbIM revuns, HeoBpatumocts ymp. 188,189 B
SBOJOLHH. Talysl, JereHepanus - rJIaBHbBIC HanpaeieHuu- Am 380JIF0YUL, 7811 Hac 220noene™ 7.8 p/T
HarpasyieHUs dBoronuu. [Iytu npugoOUMs NPUMeEpLL,
JOCTUKEHHUSI OMOJIOTUYECKOTO Dasauuams NOHAMUSL MUKDO-,
mporpecca. U MaxKpo3B8ONIOYU.
Pasnen 3. Bo3HUKHOBEHNE U PA3BUTHE KU3HU (54acoB).
1/ CoBpeMEHHBIE TUIIOTE3BI yu OCHOBHBIE TTOHSTHSA: TUIIOTE3A, Hasvieams smanvt pazseumuss  (Yup. 195,196 B [IpencraBnenuss of**8.2, 8.3. *8.1,
59 | NpOUCXOXKICHHS KHU3HH gy | Koauepsarsl, mpoGuoHTsL. ['nniotesa | orcusu, npusooums p/T.  Bompocsl BO3HHKHOBCHHH  [Vyip. 196
MIPOUCXOXKACHUS KU3HU A . Ookazamencmea cogpemennoti|1,3 Hac. 236. DPKU3HU:
OmnapuHa. XUMHUYCCKUH, 2UNOME3bl NPOUCXOHCOCHUS KpeallMOHU3M, Ca
PeI0HOIOTHUECKHM, COLMATBHBIA | orcusHu MOITPOU3BOJILHOE
9TaIlbl Pa3BUTHS KUBOIM MaTepHu. 3apoXKICHHE  HKU3
HH, THIIOTE3a CTa
[IHUOHAPHOTO  COC-
TOSIHHS, TaHCIEeP
MHH, OHOXHMUU-
YEeCKOH SBOTIOLINT
2/ |OcHoBHbIe dTambI pazBuTHS YK | OcHoBHble moHATHUS: aBTOTPO(QBI,  |3Hamb  onpedenenus:  asmoY1p. 197 B p/t Bausinne  xuBbIX|* 8.3
60 pkusen Ha 3emne  Jpal np | TETePOTPO(BbI, NATEOHTONIOTH S, mpoqu, 2emepompoghul, OpraHu3MOB Ha
peBHeHIIIEH KU3HH. sy | MPOKAPHOTEI, SBOMIOLHS, aspobvl,  anaspobuvl,  Npo- coctaB  arMoc(e-
9YKapUOTHI. DTalbl Pa3BUTHS Kapuomei, IYKAPUOTIDL. B, 0Ca/I04HbIX
JKU3HU: XUMUYECKasl, Onuceleantv HA4AIbHbIE SMANb [opoj, ydacTue B
npeaoHoIornyecKas, OLoNI02UYeCKOL D60TIOYUL. (hopMUpOBaHUH
OuosoruyecKkas YBOJIFOLHSI. Mo4yB.  Opbl |
[IpoucxoxxaeHne 3yKapuOTHICCKOM [EPUOIBI PA3BHUTHS
KIICTKH. PKU3HH.
3/ | Pasputue xu3HY B yk | Pacrenus u kuBOTHBIC IpOTEPO30s | Jasamb onpedenenue mepmuny| Yup. 198 B p/T. *8.6
61 | mporeposoe n maneosoe U [1aJI€0305], BBIXOJI pACTEHHH Ha — apomopgos. Hazvieamy Bompocsr! 1,2,4
np | cymry B cunype. I[lossnenue u NpUCnOcobie - Hus JIcuBomHbIX | Hac.252 mocie
9BOJIIOLUS CyXOMYTHBIX PACTCHUN | u pacmenutl 6 c6si3u ¢ 6bixooom| * 8.6.
3yH | (HANOPTHUKY, CEMEHHBIE [TAlIOPOT- | Ha




HUKH, TOJIOCEMEHHBIEC PACTEHHS ). cyuy
TTosiBIIeHIE HA3EMHBIX KHUBOTHBIX
ApoMopd 03Bl TPOTEPO3051: TIOSBIIE-
HHE JIBYCTOPOHHEH CUMMETPHH
TeJa, XOPAbl Y JKHBOTHBIX.
Anamodo3el naneozod: nogRIeHUE
4/ | PasBurHe xu3HH B YK OCHOBHBIE TOHATHS: apoMOpPPo3, 3HAMb ONpeoeneHlst- VYup 198 - 200 *8.7,8.8
62 | me3030¢ U KaiHO30E. WIN0AIaITaIHA. apomopghosu uouoadanmayusi, | B p/T Borrpocsr
p npuUsoOUMs NPUMEPbL 2u3mHac. 257
PacTenns u >KMBOTHBIE B ME3030€. JHCUBOMHBIX U pacme Hu, mocie * 8.7
3yH FOCHO,Z[CTBO TOJIOCEMECHHBIX apOMopd)Ogo@}pacmeHuﬁ u
DaCTCHHﬁ. [losBiieHHE IIOKPBITOCEC- HCUROIMHBIX B MER0308 .14
5/ | Mecro u POJIb YeoBeKa B yk | OCHOBHBIE MOHATHS: AHTPONONOTHUS, | Xapaxmepusosamb cmaouu Coo0lmieHus AHTUHay4HanA [loBTOPUTH *
63 | cucreme opraHnuecKOro AHTPOIIOTEHE3, IBHKYIIUE CHUJIBI Pa3eUMLSL HelloGeKd, 2.1-2.14
Mupa. DBOITHOLHS np aHTpororeHesa. buonorudeckas 00KA3bIBAMb COUHCINEO o0yyaromuxcs CYLLHOCTb
— NPUPO/IA U COLIMANTbHAS CYIIIHOCTD | Yel06eyecKux pac
3yH | 4YeJIOBeKa. pacuama.
O06o061enue (5 yacos).
1/ | Knerka - CTPYKTypHasi U yo | XuM. cocTaB, cTpoeHHe U GYHKIUU | Onucwieams: Xum. cocmas, | Pa3HOYPOBHEBBIE MTOBTOPHUTH **
64 | dyukIMOHANBHAS 34 | KIETOK, OOMEH B-B U CIMpPYKMypy, npoyeccyi, TECTHI 3.5-3.13.
eIMHHUIA KUBOTO npeoOpazoBaHUe YHEPTHH.
npomexaiouue 8 Kienixe.
2/ 3aKOHOMEPHOCTH YO | 3aKOHOMEPHOCTH HACJIETOBAHUS Bramw 3axonvl I. Menoens 1| PazHoypoBHEBBIE MTOBTOPUTH
65 | HacienCTBEHHOCTH U ¢3 | IPU3HAKOB, OTKPHITEHIC I hopmbl  UBMEHuUBOe ML TECTHL. **71-7.8
A3MEHINBOCTH MennaeneMm. 3aKOHOMEPHOCTH cocmasnsime  Pooocnosnpie,
m3MeHunBocTH. [Ipuknanaoe pewams 2EHeMuYecKue
3HAYCHUEC TCHITHKU. 3a0auu.
3/ | Cranosnenue yo | Teopus Y. JapsuHa o porcxoxae-| ObwvsacHsmb ocHosHbIe c6-6a) Pa3HOypOBHEBBIE **5.1-5.5
66 COBPEMEHHOM TEOpUH ¢3 | HUUM BHUJIOB IIYTEM €CTECTBEHHOTO IHCUBLIX OP2AHUIMOB KAK TECTHI.
LM otOopa. CoBpeMeHHas TeOpHUs pe3ybmanm s60moyuL
SBOJTIOIIHH. JHCUBOLL MAMEPULL.
4/ | BsaumoneiictBue yo | Buocdepa, eé ctpykTypa u Xapaxmepuzosambp PasHoypoBHEBbIE
67 | opraHu3MOB H cpenb ¢3 | dynknuu. bruocdepa u yenosex. buocehepy xax Hcusyio TECTBL.
OBUTAHMS 000JI0YKY NIIaHembl,
AHATU3UPOBANTL BUOOBOLL
cocmae 8 OUoYeHo3ax
5/ | Urtororas KOHTPOIbHAS yk | TecToBasi KOHTpOJIbHAS paboOTa B HECKOJIbKHX BapUaHTax 13 3aIaHAH pazHoro | Buua
68 | pabora 03




