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[NosicHUTENbHANA 3anncka.

1. HopMaTuBHO-NpaBOBble JOKYMEHTbI, HA OCHOBaHMM KOTOPbIX pa3paboTaHa paboyas nporpamma:

e deaepanbHbIil 3aKOH PO 01 29.12.2012 Ne 273-P3 "0O6 o6pasoBaHumM B Poccuiickoin deaepauui«, cT. 2, n. 9;

» ®efepasibHbIi FOCYAapCTBEHHBIV 06pa30BaTe/bHbIN CTaHAAPT;

0 nucbMo MuHKCTepcTBa 06pa3oBaHua U Hayku P® oT 19 anpens 2011 r. Ne 03-255 «O BBefieHUM (heiepanbHOro rocyaapCTBEHHOIO 06pa3oBaTe/lbHOro
CTaHAapTa 06Lero 06pasoBaHUs»;

* (hbefepa/ibHblii NepeyeHb YUeOHUKOB, peKOMeHA0BaHHbIX MUHMCTEPCTBOM 06pa3oBaHns U Hayku P® K MCronb30BaHUIO B 06pa3oBaTe/IbHOM MpoLiecce
B 00LLie06pa30BaTe/IbHbIX YUupexxaeHusx, Ha 2014-2016 rr., np. MuHucTepcTBa 06pa3oBaHus U Haykn P Ne 253 ot 31.03.2014

* MPUMEPHOe NOJIOXKEHWNE O CTPYKTYPE, MOpsaKe pa3paboTKn 1 yTBepXKAeHUs paboumx nporpamMm y4ebHbIX Kypcos,

Mporpamma 0CHOBHOr0 06LLero o6pasoBaHus. buonorms. 5—9 knaccbl. ABTOpbl B. B. MaceuHunk, B. B. aTiowwuH, I. I'. LLBewos. M.: «poca», 2011r.

[aHHas nporpamma peanmsyeTcs B yuebHuMKe «buonorus. BeeaeHune B 06LLYHO 6GMOMOrnI0 n skonoruto. 9 knacc» aeTopoB KameHckoro AA,,
KpukcyHoBa E.A., MaceuHnka B.B. - M.: jpota, 2016 rof

2. CBefeHMA 0 nporpamMme, Ha OCHOBaHUM KOTOPOI paspaboTaHa paboyas nporpaMmma:

NMPOrPAMMA OCHOBHOIO OBUWIENO0 OBPA3OBAHWA 1O BUONOTMNN. 5—9 KNACCHI, astopbl: B. B. MNaceyHuk, B. B. JlaTiowumH,
I". I'. LBeyos.. MNpegnaraemas paboyas nporpamma peanmsyeTcs B yuebHVKe 6uonorum «bruonorusd. BeefeHve B 06LLYHO GMOMOTMIO U 3KOMOT NI,

3. O60CcHOBaHWe BbI6opa NPUMePHOI NporpaMmMbl Ans paspaboTKy paboyeli Nporpammbl:

B pabouyeil nporpamme Hawny OTPaXKEHWE LN M 3afavnm U3yvyeHus OMOMOrMM Ha CTYMEHW OCHOBHOrO 0O0Lero 006pa3oBaHWs, W3MOXKEHHbIE B
NOSICHNTENbHOM 3anucke K MprMepHot nporpamMme Mo 6uonorun. B Heil Takxke 3an0XKeHbl BOSMOXHOCTY NPeayCMOTPEHHOTO CTaHAAPTOM (hOPMMPOBaHNS Y
06yuaroLmMxcs 06LLe YHeBOHbIX YMEHUI 1 HaBbIKOB, YHBEPCAbHbIX CMOCOO0B AEATENILHOCTM U K/HOUEBLIX KOMMETEHLWIA.

Pabouas nporpaMma gns 9 knacca nocTpoeHa Ha OCHOBE CPaBHUTENIbHOIO M3YYeHWs OCHOBHbIX FPYMn OpraHu3MOB, UX CTPOEHMS U XXN3HEAEATEIbHOCTM.
MpuHUMNBI 0T60pa OCHOBHOIO W JOMOMHUTENBHOIO COAEPXKaHMS CBSi3aHbl C NPEEMCTBEHHOCTbLIO Lieneil 06pa3oBaHUsA Ha Pas/INYHbIX CTYMEHAX W YPOBHAX
06yu4eHMs:, NOrMKOA BHYTPY NPEAMETHbIX CBS3El, a TaKXKe C BO3PACTHbIMM OCOOGEHHOCTSIMI PAa3BUTMS YUaLLIMXCS.

[aHHas nporpammMa HanpasneHa Ha (hOPMUPOBaHKE Y yyaLLMXCs NPEACTaBNEHNI O YeoBEKe Kak buocoumansHOM cyulectse. OT60p cogepyKaHust No3BoamuT
yyawmmcs 0CBOUTb OCHOBHbIE 3HAHUA W YMEHMS, 3HaUMMble 41 (DOPMUPOBaHMS OOLLEA KyNbTypbl, COXPaHEHWS OKPY>XXatoLlel cpefbl U COBCTBEHHOIO
340poBbsA. B 9 Knacce 0606LAKTCSA 3HAHMA O XXU3HW U YPOBHSX €8 OpraHu3alyu, pPacKpblBardTCA MUPOBO33PEHYECKME BOMPOCbI O MPOUCXOXAEHUN U
PasBUTUMN XXM3HU Ha 3emse, 0606LaOTCA M YryonaoTCA MOHATUA 06 3BOMHOLMOHHOM PasBUTUM OPraHM3MOB. YualliMecs NOy4arT 3HaHUS OCHOB
LMTONOTNN, TEHETUKM, CENeKunn, TEOpMKU 3BOMKOLUMK. [oNyYeHHbIe BMONOrMYECKME 3HAHUSA Cy>XKaT OCHOBOM NPW PacCMOTPEHWMU 3KOMOMMM OpraHmn3Ma,
nonynsaumn, 6rnoLeHo3a, 6ruoctepbl 1 06 OTBETCTBEHHOCTM Ye/IOBEKA 3a XKM3Hb Ha 3emrie. Yualymecs AO/MKHbI YCBOUTb U NPUMEHSATL B CBOEN AeATENbHOCTM
OCHOBHbIe MO/I0XKEHMS1 BONOTNYECKOI HayKM O CTPOEHWUN U XKU3HEAEATENBHOCTY OPraHU3MOoB, UX UHANBUAYASIbHOM U UCTOPUYECKOM Pa3BUTUK, CTPYKTYPE,
(hYHKLMOHMPOBAHNM, MHOr006pasvi  3KOMOTUYECKMX CUCTEM, WX W3MEHEHUM  NOL BAUSHMEM [eATENbHOCTM YeNoBeKa; HayuuTbCs NPUHUMATb
3KOMOrMYECKM NpaBW/IbHbIE PELLIEHUS B 061aCTU NPUPOAONONb30BaHNS.



[ns MOBbLILEHNS YPOBHSA MOMYYEHHbIX 3HAHWIA W MPUOBPETEHNS MPaKTUYECKUX YMEHUA W HaBbIKOB MPOrpaMMmoii NpedycMaTpyvBaeTCs BbIMOHEHWE
MpaKTUYEeCKMX 1 abopaTopHbIX paboT. OHM OPUEHTUPYIOT YYaLLMXCA Ha aKTUBHOE MO3HaHWe CBOWCTB OpraH13Ma YenoBeka v pasBuTe YMEHWI No yxomy
32 HUM. 13y4eHunt0 COCTOSHMA CBOEIO OpPraHn3mMa 1 ero 340pO0Bbs CIYXWUT Paj, caMOHa0II0LeHWIA.

B nporpamme faetca npvmepHoe pacnpejeneHve mMatepuana rno pasgenam u temam. B paboyein nporpaMme yumtenb MOXET U3MEHATb NOPALOK U3/0XEHMSA
Y 41CNa YacoB, OTBEAEHHbIX Ha UX U3YYeHue.

4. Llenu v 3agaun:

. OCBOEHWe 3HaHWI 0 YeNlOBEKE Kak BMOCOLMaNbHOM CYLLECTBE; O PONM BMONOrMYECKO HayKN B MPaKTUYECKON AeATENbHOCTU NI0AEN; MeTofax No3HaHUs
YKWBOIA NpMpoapI;

a  oB/flajeHMe YMEHUSMM MNPUMEHATb OMOMOTMYEeCKMe 3HaHWS [15 O0ObACHEHWS MNPOLECCOB W SABMEHWIA XKMBOW MPUPOAbI, >KU3HEAEATeNIbHOCTU
COOCTBEHHOrO OpraHM3ma; UCnosb3oBaTb MHOPMALMIO O COBPEMEHHBIX AOCTUMXKEHWSAX B 06/1aCTU BUOMOTMN 1 3KOSIOrK, O (akTopax 3L40P0OBbA U PUCK;
paboTaTb C 6MONOrMYECKUMM NPUOOPaMK, UHCTPYMEHTaMM, CMPaBOYHUKAMM, MPOBOANTL HAbGMOAEHMS 33 OMOMNOrMYECKMMM OOBEKTAMM M COCTOSIHUEM
COGCTBEHHOr0 OpraHu3ma, 61oNorMYecKmne IKCMepPUMEHTI;

® pa3BnTne MNo3HaBaTe/IbHbIX WHTEPECOB, WHTEMNNEKTYa/IbHbIX WU TBOPYECKUX Cnoco6HoCTel B npouecce nposeaeHUA Ha61'IIOAEHI/IVI 3a XMBbIMU
opraHusmMamum, 61onornyecKnx 9KCMNEPUMEHTOB, pa60TbI C Pa3IMYHbIMN NCTOYHNKaMK I/IHCbOpMaLI,I/II/I;

®  BOCNUTaHWE MO3MTMBHOIO LIEHHOCTHOIO OTHOLLIEHMS K XKMBOI NpUpoAe, COGCTBEHHOMY 3[0POBbIO U 340POBbLI0  APYTUX NHOAEN; KyNbTypbl NOBEAEHMS B
npVpoge;

0 NCMoNb30BaHNe MPUOBPETEHHBLIX 3HAHWUI U YMEHWI B MOBCEAHEBHOM XKM3HW ANS OLEHKU MOCNEACTBUIA CBOEW AeSATENIbHOCTM MO OTHOLLEHUIO K
NPVPOAHOIA cpefe, COBCTBEHHOMY OpraHU3My, 340POBbIO APYTUX NOAE; ANs COGNOAEHNS NPaBUN MOBEAEHNS B OKPYXKatoLLelt cpefe, (hopMMpoBaHmMe Ha
6a3e 3HaHWIA U YMEHWIA Hay4HOI KapTMHbI MUPa KaK KOMMOHEHTa 06LLEYE0BEYECKON Ky/bTypbl;

. YCTaHOB/IEHME FaPMOHNYHbIX OTHOLLIEHWIA YUaLLMXCS C MPUPOAOHA, CO BCEM XKMBbLIM Kak aBHON LIEHHOCTbLIO Ha 3eM/g;
. MOArOTOBKA LUKO/bHWMKOB K NPaKTUYECKOI AeSTeNbHOCTY B 06/1aCTU MeAMLMHbI, 34PaBOOXPaHEHNS;
. counanbHas aganTauus AeTeld,  OKasaBLUMXCS B TPYAHO XXU3HEHHOW CUTyaLuN.

®  opMMpoBaHMe YBaXKWTENbHOrO OTHOLIEHMS K cebe, CBOeMy 06pa3y, CTPem/eHWe COXPaHWTb BHYTPEHHWE CWAbl, YMeHWEe peaslbHO OLEHMBaTb
pe3ynbTaTbl CBOEH feATeNbHOCTM B COOTBETCTBUN C YPOBHEM M COCTOSHMEM MCUXOMU3NYECKOTO U UHTENNEKTYaNIbHOTO PasBUTUS;

®nocobcTBOBaTh (POPMUPOBAHUMIO TaKMX HPABCTBEHHbIX KaueCTB /IMYHOCTM, Kak TeprneHne, Munocepave, TpyAontooue, NoboBb K pogHoMy Kpato.

5. OnucaHne MecTa y4yeGHOro npeaMeTa, Kypca B y4e6HOM MiaHe

B cootBeTcTBMM C yyebHbIM naHoM MKOY «[Mpukymckas COLL» oTBOoaMTCA 68 4acoB B rof AnA 0643aTeNbHOro M3yyeHus yy4ebHOro npegmeTa
610n1orns Ha atarne OCHOBHOrO 06pa3oBaHMs B 9 Knaccax, M3 pacuéta ABYX Y4YebHbIX YacoB B Heaento. CoaepXkaHue Kypca GMonoruM B OCHOBHO LLIKONE,
BK/IHOYAKOLLee CBEAEHMS 0 MHOroo6pasvm opraH1M3moB, 61OIOrMYECKOn NPUPOAE N COLMANBbHONM CYLLLHOCTM YeN0BeKa, CYXXUT OCHOBOW A8 U3y4eHMs 0BLLmMX

61010rMYECKMX 3aKOHOMEPHOCTE, TEOPWUIA, 3aKOHOB, FMMNOTE3 B CTapLUeil LIKONe, rae 0coboe 3HayeHue NpuobpeTardT MUPOBO33PEHYECKME, TEOPETUYECKNE



1 3HaHWe 1 yCBOEHME MaTepuana Ha ypPOBHE HIDKE MUHUMa/IbHbIX TPe6OBaHMI NMporpaMMbl, OTAe/bHble MPeACTaBeHNs 06 U3y4YeHHOM MaTepuasie.

2. OTCyTCTBME YMEHWI paboTaTb Ha yPOBHE BOCMPOW3BEAEHMS, 3aTPYAHEHMS NPW OTBETaX Ha CTaHAaPTHbIE BOMPOCHI.

3. Hannune HecKonbKunx rpy6bIx OWN60K, 60bLIONO Yncnia Herpyobix Npy BOCMPOU3BEAEHNM U3YHEHHOIO MaTepuasia, 3HaunTelbHoe HecobIroaeHne
OCHOBHbIX MPaBu/ Ky/bTypbl YCTHON peyu.

OueHKa BbINOMHEHNSA NPaKTUYeCKNX (nabopaTopHbIX) paboT

OTmeTKa "'5" cTaBUTCH, EC/IN YUEHWK:

1 .MpasunibHO onpesenns Lesb onbITa.

2. BbinonHmn paboTty B N0OSHOM 06beMe € COB/IH0AEHEM HEOOX0AUMON NOCNe[0BaTENIbHOCTW NPOBEAEHNS OMNbITOB Y U3MEPEHWIA.

3.CaMoCTOATeNBbHO U paLMOHaNbHO Bbl6pan 1 NOArOTOBUA /15 OMblTa HE06X0AMMOe 060pYA0BaHNE, BCE OMbIThl MPOBEN B YC/IOBUAX U PEXMMAX,
obecneunBaroLLMX MOTyYeHMe pe3ynbTaToB M BbIBOAOB C HaMOO0/bLLUEN TOUHOCTbHO.

4.Hay4Ho rpamoTHO, N0rMYHO onucan HabMAeHNs 1 cPOPMYIMPOBa BbIBOAbI M3 OMNbITa. B npeAcTaBieHHOM OTHeTe MPaBUIbHO M aKKYPaTHO BbINOIHWA BCE
3anucu, Tabnuubl, PUCYHKK, TpaduKK, BbIYUCIEHNUS 1 CAeNan BbIBOAbI.

5.MposBnseT opraH13aLoHHO-TPYAOBbIE YMEHMSA (MOALEPXKMBAET YUACTOTY paboyero Mecta 1 NopsgoK Ha CTO/e, 3KOHOMHO MCMO/Mb3YeT PacXofHble
maTepuasbl).

6.3KCNEPUMEHT OCYLLECTBAAET MO NaHy ¢ y4eTOM TEXHUKM 6e30MacHOCTY 1 NpaBun paboTbl C MaTepuanaMm 1 060pyL0BaHEM.

OTmeTKa "4" cTaBUTCH, €C/IN YUYeHUK:

1 OnbIT NPOBOAMA B YCIOBUAX, He 06ecneymBatoLLMX OCTAaTOYHON TOYHOCTU N3MEPEHUIA.

2. inn 6b1no gonylLueHo ABa-Tpu HeaoueTa.

3. Vinn He 6onee oaHON Herpy6oii OLIMOKM 1M OAHOrO HeaoYeTa.

4. \nn aKcnepuMeHT NPOoBeAEH He MONHOCTLHO.

5. Vinn B onucaHnn HabnoAeHWA 13 OnbITa JONYCTUN HETOYHOCTK, BbIBOAbI CAENa HEMO/HbIE.

OTmeTKa "'3" cTaBUTCA, €C/IN YUYEHUK:

1 MpaBuibHO ONpesennn Lenb onbiTa; paboTy BbINOMHAET NPaBUIbHO HE MEHEE YeM Hano/I0BMHY, OfHAKO 06bEM BbIMO/IHEHHOM YacTW TaKoB, YTO NO3BONSET
NosTy4nTh NpPaBW/bHbIE PE3Y/bTaTbl U BbIBOAI MO OCHOBHLIM, MPUHLMNNAIBHO BaXKHLIM 33Ja4am paboThl.

2. nv nogbop obopyposaHns, 06LEKTOB, MaTEPUA/IOB, a TakXXe paboTbl M0 HaYasly OMbITa NMPOBE/ C NMOMOLLLIO YUUTESNS; UK B XOAEe NPOBELEHMSA OMbITa U
“3MepeHUiA Obinn JONYLLEHbI OLUMGKN B ONMUCAHUN HabMOAEHWIA, (hOpPMY/IMPOBaHNN BbIBOJOB.

3. OnbIT NPOBOAW/ICA B HEPALMOHA/IbHBIX YCIOBUAX, YTO MPUBENO K NOJTYYEHWIO Pe3y/bTaToB C O0/bLUEN NOrPeLUHOCTLIO; UK B OTYETE GblN LONYLLEHbI B
06LLeli CNOXHOCTM He 6o/iee ABYX OLUMOOK (B 3armnCAX eAUHULL, N3MEPEHUSX, B BbIYMCIEHNSAX, FpaduKax, Tabnmuax, cxemax, 1 T.4.) He MPUHLMANANILHOTO 415
[aHHOW paboTbl XapakTepa, HO MOB/MABLUNX Ha Pe3y/bTaT BbIMO/IHEHUS.

4. [lonyckaeT rpyoyto OLIMOKY B X0/e 3KCrnepmMmeHTa (B 00bSCHEHUN, B 0hOPMIEHNM PabO0ThI, B COOMHOAEHNN MPaBW TEXHWUKM 6€30MacHOCTY Npu paboTe ¢
maTepuanamu 1 060pyAoBaHMEM), KOTOpas UCMPaB/SeTCcs No TPE6OBAHMIO YUUTENS.

OTmeTKa '"2"' cTaBUTCH, eCNU YUEHUK:

1 He onpegenvn caMoCTOSATE/NbHO Lieflb OMbITa; BbINOAHUA PpaboTy He MOMHOCTbIO, He NMOArOTOBUN HYXXHOe 060pyA0BaHue N 06beM BbIMO/IHEHHOW YacTy
paboTbl He NO3BONSET CAeNaTb NPaBUIbHbIX BbIBOAOB.

2. inv onbITbl, 3MepeHuns, BblUMCIEHNS, HABMO4EHMA NPOU3BOAWIUCE HEMPaBU/BLHO.

3. Vinn B xofe paboTbl 1 B 0THETE 0OHAPY>KU/IUCh B COBOKYNMHOCTM BCE HEAOCTATKM, OTMEUEHHbIE B TPeOOBaHMAX K OLeHKe "3".

4. fonyckaeT age (1 60nee) rpyoble OLUMOKY B XOAe IKCNEPUMEHTa, B 00bACHEHUN, B OPOPMIEHNN paboTel, B COBIOAEHUN NPaBUI TEXHUKKN 6e30MacHOCTH
npw paboTe C BeLLecTBaMu 1 060pyL0BaHNEM, KOTOPbIE HE MOXET UCMPaBUTL JaXKe Mo TPeboBaHWUIO YUUTENS.

OugeHKa camoCToATe/IbHbIX MUCbMEHHBIX U KOHTPO/IbHbIX paboT.

OTtmeTKa ''5" cTaBUTCA, ECNU YUYEHUK:



1 BbInonHun paboty 6e3 own60K 1 HEA0HETOB.

2.[lonyctnn He 601ee 0AHOrO HefouYeTa.

OTMmeTKa "'4" CTaBMTCS, €CNIN YYEHWK BbINOMHWUA PaboTy NOMHOCTLIO, HO AONYCTU/ B HElA:

1 He 6onee 0iHOI Herpy6oii OLMOKN 1 OHOTO HeoYeTa.

2. inn He 60nee ABYX HeA0YETOB.

OTmeTKa "3" cTaBUTCA, €CNM YUEHMK MPaBU/IbHO BbINOSHUI He MeHee 2/3 paboTbl UK LONYCTUN:
1 He 6onee fByx rpy6bix OLIMOOK.

2. Vinn He 6onee oaHOW rpy60il 1 0iHOI HErpy6O0ii OLLIMOKM U OIHOFO Hel04eTa.

3. Minun He 6onee ABYX-TPex HerpyobbIX OLIMGOK.

4. \nn oHO Herpy6oii OLLIMOKN 1 TPEX HEAOYETOB.

5. inn npu OTCYTCTBMM OLLMOOK, HO NMPU HASIMUMK YeTbIpexX-MATN HeL0YeTOB.

OTtmeTKa "'2"" cTaBuTCA, ECNN YYEHUK:

1 [lonycTun Yncno OWMOOK N HEeA0YETOB NPEBOCXOAALLEE HOPMY, NP KOTOPOI MOXET ObiTb BbiCTaB/eHa oLeHKa "3".
2. \nn ecnn npaBuNbHO BbINOMHWU MeHee NOSI0BUHbI paboThl

10. CopepxkaHne yyebHOro npegmeTa, Kypca.

BeegeHue (3 4)

Buonorus Hayka 0 >XMBOW Npupoge. 3HaueHne 61UONOrMYECKNX 3HAHUIA B COBPEMEHHOI XM3HW. INMpoteccun, cBs3aHHbIe C 6ronornein. Metoabl NccneaoBaHms
ouonoruun. MoHATHE «KM3Hb». COBPEMEHHbIE HAaYUHbIe NPELCTaB/IEHNs O CYLHOCTU XM3HWU. CBOMCTBA XXMBOr0. Y POBHW OpraHu3aLymn XX1Bom Npupoabl.
JeMoHcTpauuns

MopTpeTbl YUYEHbIX, BHECLUMX 3HAUMTESbHBIA BKNag, B pa3BnTUE GUONOrMYECKON HAYKW.

Pasgen 1. MonekynspHblii ypoBeHb (10 u)

O6LLan xapaKTepucTUKa MONEKYNSPHOrO YPOBHA OpraHu3aumm xusoro. CocTas, CTPOEHWE M (DYHKLMN OpraHNYeCcKnX BELLECTB, BXOASALLMX B COCTaB XMBOTO:
YrNeBoabl, IMNuAabl, 6enKn, HyKNeMHoBbIe KACIOTbI, AT® 1 apyrve opraHUYeckmne coeanHeHuns. Buonornyeckme KatanusaTopsl. Bupychl.

[JemoHcTpaums

CXeMbl CTPOEHMSI MOMIEKY/T XUMUYECKMX COEANHEHWI, OTHOCALLIMXCS K OCHOBHbIM Fpymnnam OpraHMYecKmnx BeLecTB.

NabopaTopHble 1 NpakTuyeckme paboTbl

PacLueneHve nepokcuia Bofopoa (hepMeHTOM KaTanasom.

Pasgen 2. KneTo4Hblil ypoBeHb (15 u)

O6LLan xapaKTepuCcTUKa KNeTOYHOIO YPOBHSA OpraHv3aLum XmBoro. Knetka— CTPYKTYypHas 1 (yHKUMOHa/IbHaA eAvHULA XN3HW. MeTobl U3yYeHUs KNeTKK.
OCHOBHbI€E NOMOXEHUA KIETOUHOW Teopnn. XUMUYECKINIA COCTaB KIETKM U ero NoCTOAHCTBO. CTPOeHMe KeTKN. PYHKUMN OpraHonioB KIIETKM.

MpoKaproTbl, 3yKapnoTbl. XPOMOCOMHbIV Habop KneTkn. O6MeH BeLLEeCTB M NPeBpaLLeHNe S3HEPrN — OCHOBA XXN3HELEeATe/IbHOCTU KIETKW. SHEPreTUYecKuii
06MeH B KneTke. A3po6HOe M aHa3poOHOe AbiXxaHue. POCT, pasBUTUE W XM3HEHHbIA LMKN KNeToK. O6Lye NOHATUS O AeNeHUW KNeTku (MUTO3, Meios).
ABTOTPOMbI, reTepoTpodbl.

JeMoHcTpauns

Mogenb KneTkn. MukponpenapaTbl MATO3a B KNETKaxX KOPELLKOB /yKa; XpOMOCOM. Mofenu - annankaumm, UAMKCTPUpPYIOLLME fefleHne KNeToK. PaclenneHne
nepoKcuaa BoLOPOAa C MOMOLLLIO (DePMEHTOB, COLEPXKALLMXCS B XKUBbLIX K/NETKaX.

JlabopaTopHble U NpaKTUYecKue paboTbl

PaccmatpriBaHvie KeTOK pacTeHUI Y XKUBOTHbIX MOZ MUKPOCKOMOM.



—OCHOBHbIE I'MnoTe3bl BO3HUKHOBEHUS XXN3HW Ha 3eMne;

—O0CO6EHHOCTY aHTPOMOreHHOro BO3AENCTBUS Ha Buoctepy;

—OCHOBbI PaLMOHa/IbHOIO NPUPOAOMNO/Ib30BaHUS;

—OCHOBHbIE 3Tarbl Pa3BUTUS XM3HW Ha 3eMie;

—B3aUMOCBA3M XXMBOI0 U HEXMBOTO B 61octhepe;

—KpPYroBopoOThI BELLECTB B 61ocihepe;

—aTarnbl 3BO/OLMN GUoCheps!;

—3KO0/I0rMYECKME KPU3HChI;

—pa3BuTHE NPeACTaB/IEHNI O MPOUCXOXKAEHNMN XM3HN U COBPEMEHHOM COCTOSHUM NPO6NEMbI;

—3HayeHue 61ONOrMYecKMX HayK B peLleH M NpobsieM paLMoHaIbHOro NPUPOLONO/b30BaHNSA, 3aLLMTbl 340POBbA H0Lel

B YC/I0BUAX ObICTPOro M3MEHEHMS 3KOMOMMYECKOrO KavyeCTBa OKPYXKatoLLE cpeabl.

Yyaumecs fo/mKHbl YMETb:

—XapakTepu3oBaTb 6MOCHEPHBIV YPOBEHL OPraHW3aLLy XX1BOrO;

—paccKasblBaTb 0 Cpeo06pasytoLLeli [eaTeNbHOCTU OpraHM3MOoB;

—MPUBOAUTb [OKAa3aTe/IbCTBa 3BOMHOLUN;

—[1eMOHCTPMPOBATb 3HaHVEe OCHOB 3KOJI0rMYECKOW rpaMOTHOCTM: OLEHMBATbL MOCNELACTBUSA LeATe/IbHOCTU YeNoBeKa B MPUPOLE U BUSHME (hakTOpOB pUcKa Ha
3[0POBbE YeN0BEKA; BblOMPaTh Lie/IEBbIe Y CMbIC/OBbIE YCTAHOBKW B CBOMX AENCTBUAX M MOCTYMNKax Mo OTHOLUEHWIO K XXMBOW Mpupoge, 3L0P0BbIO CBOEMY U
OKPY>KatoLLMX; 0CO3HaBaTb HEO6XOAMMOCTb AEMCTBMI N0 COXPaHEHNIO 61opa3HO06pasns 1 NPUPOAHLIX MeCTOOOUTaHWUIA BUAOB
pacTEHWUIA 1 XKNBOTHbIX.

MeTanpegmeTHble pe3y/ibTaTbl 00yYeHUs

Yuyauimecs A0/HKHbI YMeTb:

—OnpesenaTb MNOHATUS, (POPMUPYEMbIE B NMPOLLECCE U3YUYEHUS TEMbI;

—KnaccupuLmpoBaTb 1 CaMOCTOATENIbHO BbIOGUPATb KPUTEPUU AN Knaccupukaumu;

—CamMOCTOATeNbHO POPMYNMPOBaTL NPOBIEMbI UCCNEA0BAHNA 1 COCTaB/ATb NO3TAaNHY CTPYKTYPY O6yAyLero caMmoCTOATeNIbHOrO UCC/e0BaHS;
—PW BbIMOHEHUN 1TABOPATOPHBIX U MPaKTUYECKUX paboT

BbIOMPaTb ONTUMasIbHbIE CNOCOObLI AENCTBUIA B paMKax NPeAnoXeHHbIX YCNOBUIA 1 Tpe60BaHWUIA 1 COOTHOCUTL CBOW AEACTBUS

C MaaHMpyeMbIMU pe3y/ibTaTamu;

—(opMyIMpoBaTh BbIBOAbI;

—YyCTaHaB/IMBaTb MPUYUHHO - CIEACTBEHHbIE CBA3W MeXAY COObITUAMM, ABNEHNAMU;

—MPUMEHATb MOLENM U CXEMbI N8 PeLLeHns YYeOHbIX 1 NMo3HaBaTe bHbIX 3ajay;

—BnafleTb NPUEMaMM CMbIC/IOBOrO YTEHUSA, COCTABNATL TE3UCHI U NJiaHbl - KOHCMEKTbI M0 pe3y/ibTatam YTeHus;

—O0praH13oBbIBaTb y4ebHOe COTPYLHUYECTBO U COBMECTHYIO [IeATENIbHOCTb C YUYUTENIEM U CBEPCTHUKaMU;

—MCNo/b30BaTb NHPOPMALMOHHO - KOMMYHUKaLMOHHbIE TEXHOIOrMWU NPW NOArOTOBKE COOBLLEHWI, MYNbTUMEANIAHbIE Npe3eHTaLuu;
—[1leMOHCTPUPOBATh 3KOIOTMYECKOe MbILL/IEHWE U NPUMEHATL €ro B NOBCELHEBHOW XU3HU.

JINYHOCTHbIE pe3ynbTaTbl 06yYeHUs

—BocnuTaHue y yyalmxcs YyBcTBa ropLoCTyh 3a POCCUMNCKYHO BUONOrMYECKYIO HayKy;

—O0CO3HaHVe yyallMMUCs, Kakue NocnefcTBUs 41 OKPYXKAIOLLENA Cpefjbl MOXET UMETb paspyLUMTeNbHas AeaTeNlbHOCTb

yesioBeKa 1 NPOSBNEHNE TOTOBHOCTM K CAMOCTOATE/bHbIM MOCTYNKaM 1 feliCTBUAM Ha 6/1aro Npupoabl;

—YyMeHUe peann30BbIBaTb TEOPETUYECKME MO3HAHUSA B MOBCEAHEBHOM XUN3HU;

—TOHMMaHVe 3HaYeHNs 00yYeHNs 418 NOBCeLHEBHOW XW3HW 1 0CO3HAHHOTO Bblbopa npodeccuy;



—NPU3HaHVe NpaBa Kakaoro Ha COGCTBEHHOE MHEHWE;
—YMeHMe 0TCTanBaTh CBOK TOUKY 3PEHUS;

—KPUTUYHOE OTHOLLIEHME K CBOMM MOCTYMKaM, 0CO3HaHue
OTBETCTBEHHOCTY 3a WX MOC/EACTBUS.

Pe3epBHOe BpeMst pacrpeeneHo Mo C0XKHbLIM TeMaMm.

9. CucTtema OUeHKN NiaHUpPYyeMbIiX pe3ysibTaToB Mo npegmMmeTy
LLIkanbl oLueHKN
° 5-6annbHas;
» 100-6an/1bHan (No pesynbtaTtam TeCTOB);
Mpw ncnonb3oBaHnn 100-6a1bHON LWKa/Ibl NPUHATA CeAYHOLLasA CMcTeMa NepeBosa ee B 5-6a1/1bHYHO:
100-90 6annoB = «5»
89 - 656an10B = «4»
64- 30 6amna =«3»
29 - 06anna = «2»
KpuTeprmn 1 HOpMbI OLLEHOYHOW AeATeNIbHOCTU.
Kputepun ocBoeHusA matepuana;
YcBoeHWe 6a30BOro ypoBHS He MeHee 50% - «y0B/ETBOPUTESIbHO».
YcBoeHue 6onee 50% 6a30B0Oro ypoBHs 1 25% MOBbILLEHHONO YPOBHS - «XOPOLLO».
YcBoeHMe He MeHee 75% 6a3080ro 1 50% MOBbILLEHHOTO YPOBHS - «OT/INYHO».
CucTema OLeHKN:
OueHKa YCTHOro 0TBETa yyalmxca
OTmeTKa "'5'" cTaBUTCA B Crly4ae:
1 3HaHus, NOHMMaHUS, rNyOuHbLI YCBOEHUS 00yyatoLLMMCSs BCero 06bEMa NporpaMMHOro martepuasna.
2. YMeHWs BbIAeNsATb rNagHble NOM0XKEHWS B M3YYEHHOM MaTepuase, Ha OCHOBaHWUM (hakToB 1 NpMMepoB 0606LaTh, fenaTb BbIBOAbI, yCTaHaBIMBaTb
MEXMNpeLMETHbIE N BHYTPUMNPeLMETHbIE CBA3WN, TBOPYECKM NMPUMEHSIET MO/YYEHHbIE 3HAHWS B HE3HAKOMOW CUTYyaL M.
3. OTcyTCTBME OLUIMOOK U HEAOYETOB MPY BOCMPOU3BEAEHNM U3YUYEHHOTO MaTepuaia, Npy YCTHbIX OTBETaX YCTPaHeHWe OTAE/bHbIX HETOYHOCTEN C MOMOLLBHO
[OMNOJTHUTE/bHBIX BOMPOCOB YUMUTENS, COOMOAEHNE KYNbTYPbl YCTHOW peyn.
OtmeTKa "4™:
1. 3HaHWe BCEero M3y4eHHOro NporpaMMHOro marepuvana.
2. YMeHWin BblAeNATb rNaBHbIE MOIOXKEHUA B M3yUYeHHOM MaTepuasie, Ha OCHOBaHWUM (PaKTOB 1 NpUMepoB 0606LLaTh, AenaTb BbIBOAbI, yCTaHaB/IMBATb
BHYTPUMpPeSMETHbIE CBA3W, NPUMEHSATL NOJYyYeHHbIe 3HAHWA Ha MPaKTUKe.
3. HesHaunTenbHble (Herpy6ble) OWMOKM U HeAOUETLI MPU BOCMPOM3BELEHUN N3YUYEHHOI0 MaTeprana, CO6/1t0eHe OCHOBHBIX NPaBu/l Ky/bTypbl YCTHON peyun.
OTmeTKa "'3" (ypoBeHb NpeACcTaB/eHNI, COYETAOLLMXCA C 3/IEeMEHTaMW Hay4YHbIX NOHATWIA):
1 3HaHuWe 1 ycBOeHMe MaTepuasia Ha YpoBHE MUHVUMa/IbHbIX TPe6oBaHWI NPorpaMmbl, 3aTpyAHEHWe Mpy CaMOCTOATE/IbBHOM BOCMPOM3BEAEHUN, HEOOXOAMMOCTb
He3HauMTeNbHOM NOMOLLM NpenogaBaTens.
2. YMeHvie paboTaTb Ha ypOBHE BOCNPOM3BELEHUS, 3aTPYAHEHMA NPY OTBETaX Ha BUAOWU3MEHEHHbIE BOMPOCHI.
3. Hannuue rpy6oii oLmnOKKM, HECKOMbKMX HErpybbix npy BOCMNPOM3BEAEHNN N3YHEHHOrO MaTepuana, HesHauMTelbHoe HeCOBOAeHEe OCHOBHbIX NpaBu
Ky/bTypbl YCTHOI peuw.
OTtmeTka "'2"":



eAVHULbI XXW3HU;,
—O0OMeH BeLLEeCTB 1 MpeBpaLLEeHe 3HEPTN KaK OCHOBY >XU3HELEATENIbHOCTU KIIETKM;

—pPOCT, pasBUTHE M XKN3HEHHDBIV LUK KNETOK;

—O0CO06EHHOCTN MUTOTUYECKOTO AeNEHUS KIETKN.

Yyalumecs Jo/mKHbl YMETb:

—MWCNO/b30BaTb METOAbI GMONOMMYECKOI HayKN 1 NPOBOAUTL HECTIOXKHbIE BUOMOMNYECKNe SKCMEPUMEHTbI /151 U3YYeHUS KNETOK XKUBbIX OpraHvW3MOB.

Pasgen 3. OpraHvM3meHHbIn ypoBeHb (14 4)

becrnonoe 1 NonoBoe pasMHOXEHWe OpraHn3moB. MonoBble KeTKW. OnnoaoTBopeHue. VHAMBMAYanbHOe pasBUTUE OPraHM3MOB. BUOreHETUYECKMIA 3aKOH.
OCHOBHble 3aKOHOMEPHOCTU Mepefadmn HacneLCTBEHHOM UH(opMaummn. eHeTuYecKas HeNpPepbIBHOCTb XMU3HW. 3aKOHOMEPHOCTY M3MEHUYMBOCTMU.
JemMoHcTpauuns

MukponpenapaTbl AALEKNETKN 1 CNePMaTO30Maa XMBOTHbIX.

JlabopaTopHble U NpPaKTUYecKre paboTbl

BbisiBNeHNe M3MEHUYMBOCTM OpPraHU3MOB.

MpegmeTHbIE pe3ynbTaTbl 00y4YeHUA

Yyalumecs fo/KHbI 3HaTb:

—CYLLHOCTb 61OreHETUYECKOr0 3aKOHa;

—Meio3;

—O0COBEHHOCTY MHAVBUAYBHOTO Pa3BUTUSA OpPraH13ma,;

—OCHOBHbIe 3aKOHOMEPHOCTY Mepesayy HacnefCTBEHHOA

nHhopmauuu;

—3aKOHOMEPHOCTN N3MEHUYMBOCTM,

—OCHOBHbIE METO/b! CENeKLMM PACTEHMNIA, XKMBOTHbLIX 1 MUKPOOPraH13MOB;

—O0CO0GEHHOCTM Pa3BUTMA NOMOBLIX KNETOK.

Yyalumecs f0/HKHbl YMETb:

—OnKCbIBaTb OPraHN3MeHHbIN YPOBEHb OPraHmn3aLun XX1BOro;

—pacKpbIBaTb 0CO6EHHOCTH 6eCnoIoro 1 NoM0BOro PasMHOXKEHWS OPraH13MOoB;

—XapaKTepun3oBaTb OM/I040TBOPEHME U ero 610N0rMYECKYHO POJib.

Pasnen 4. MonynsiuMoHHO-BMA0BOW YPOBEHb (8 Y)

Buga, ero kputepun. CTpyKTypa Buga. MponcxoxaeHve BnaoB. PassBuTie 3BOMOLMOHHBIX NpeAcTaBneHunin. Monynauns— aneMeHTapHas efuHMLA 3BOHOLMN.
Bopbba 3a CyLlecTBOBaHWE W €CTECTBEHHbI OTOOP. OKONOIMA Kak Hayka. JKOMornyeckue (aktopbl W ycnoBusi cpefbl. OCHOBHbIE MOMOXEHWUS Teopui
3BOMIIOUMN. [BVXKYLLME CWMbl 3BOMIKOLMWN: HACNeLCTBEHHOCTb, M3MEHYMBOCTb, 60pbba 3a CyLLeCTBOBaHWE, eCTeCTBEHHbIN 0T6op. MpMcnocobneHHOCTb U eé
OTHOCUTENbHOCTb. ICKyCCTBEHHbIN 0T60p. Cenekums. Obpa3oBaHue BULOB— MUKPO3BO/IHOLMSA. MaKpo3BosHoLms.

JemMoHcTpauuns

epbapuu, KONNEKUMWN, MOLENN, MYNSKA PACTEHWUIA Y XXMBOTHbIX. YKMBbIe pacTeHUS 1 XXMBOTHble. Mepbapuu 1 KOMNEKLMW, UIMKOCTPUPYIOLLME U3MEHYMBOCTD,
HacnefCTBEHHOCTb, NMPUCNOCO6/IEHHOCTD, Pesy/bTaTbl MCKYCCTBEHHOIO 0T60pa.

JlabopaTopHblie 1 NpaKTUYecKue paboTbl

V3yueHre MOpPgonorniyeckoro Kputepus Buza.

OKCKypcus

MpWYMHbLI MHOro06pasmns BA0B B NPUPO/E.

MpeaMeTHbIe pe3y/bTaTbl 00y4eHus



Yyauwmecs J0/MKHbI 3HATb:
—KpUTepun BUZa 1 ero NONYNALUOHHYIO CTPYKTYPY;

—3KO/I0TMYecKme (hakTopbl 1 yCNoBUSA Cpefpl;

—OCHOBHbIe MOMI0XKeHNA Teopun 3sonoLMK Y. [apsuHa;

—[BWXYLLME CUMbI 3BONIOLAK;

—MYyTN JOCTUXKEHNUSA B1ONOTMYECKOr0 Mporpecca;

—MOonyNALMOHHO-BUAOBON YPOBEHb OPraHmn3aLun XX1BOro;

—pas3BuTHE 3BO/FOLMOHHBIX NPeACTaBNEHNI;

—CWHTETMYECKYIO TEOPUIO 3BOSTHOLMN.

Yyalumecs f0/DKHbl YMETb!

—MWCMONb30BaTb METOAb! 6ONOrMYECKON HayKN U NPOBOAUTD

HEC/IOXHble 61ONOrNYECcKmNe IKCNEPUMEHTbI AN15 U3YHeHNS MOP(OSIOrMYeCKOro Kputepmns BnaoB.

Pasgen 5. 9KocUCTEMHbIN YPOBeHb (7 4)

BuoueHo3. 3kocuctema. BuoreoueHos. B3aumocBsAsb monynsumii B 6uoreoueHose. Llenn nutaHms. O6MeH BellecTB, MOTOK M NpeBpalleHne 3Heprun B
6uoreoLeHo3e. VICKyCcCTBEHHble B1OLEHO3bI. DKOMOMMYecKas CyKLEeccus.

JemoHcTpauuns

Konnekuum, nnniocTpupyoLLme 3K0N0rMyeckue B3anMocaasv B buoreoleHo3ax. Mogenv aKocucTem.

JKcKypcus
buoreoueHo3.

MpesMeTHble pe3ynbTaTbl 06yyeHUs

Yyaupmecs JO/MKHbI 3HaTb:

—OonpeaeneHns NOHATUM: «CO0BLLECTBO», «3KOCUCTEMA», «OMOreoLEHO3;

—CTPYKTYpY pa3HbIX COOBLLECTB;

—MPOLECChI, NPOMCXOAALLME NPY NEPEXOe C 04HOI0 TPOPUYECKOr0 YPOBHSA Ha ApYTOiA.

Yyauipeca Jo/MKHbI YMETb:

—BbICTpanBaTh Lenun 1 CeT NUTaHUA 415 pasHbiX 6UOLLEHO30B;

—XapaKTepusoBaTb POV NPOAYLEHTOB, KOHCYMEHTOB, peLyLEeHTOB.

Pasgen 6. buocdepHblii ypoBeHb (11 u)

Brocepa 1 eé CTpyKTypa, CBOICTBA, 3aKOHOMePHOCTU. KpyroBOpoT BeLECTB M 3Heprum B Groctepe. SKoNornyeckne Kpmamcbl. OCHOBbI HaLMOHaIbHOTO
NpUPOAONO0/b30BaHNS. BO3HWKHOBEHVME W pasBUTUE >XM3HW. B3rnagpl, runotesbl M TeOpUM O MNPOUCXOXKAEHUW XM3HW. KpaTkas wcTopus pasBuTus
opraHu4yeckoro mMupa. [okasatesibCTBa 3BO/HOLMMN.

JemoHcTpauns

Mogenn - annavkauum «brocgepa v yenosek». OKaMeHeNoCTW, OTMEeYaTKM, CKEETbI MO3BOHOYHbIX XKUBOTHBIX.
JlabopaTopHble U NPaKTUYecKne paboTbl

3yyeHne naneoHTONOrMYeCKNX A0Ka3aTe/IbCTB 3BO/HOLMN.

OKCKypcus

B kpaeBefueckuii My3eil N Ha reosiorMyeckoe OOHaXKeHVe.

MpeaMeTHble pe3y/bTaTbl 06yyeHUs

Yyalumecs L0/DKHbI 3HATb:



MOHATKS. TakuM 06pasoM, COAEpXaHWe Kypca B OCHOBHOW LUKOMe MPeACTaBnsieT cOGOW BaXHOE HEOTLEM/IEMOE 3BEHO B CHCTEME HEMpepbIBHOMO

610/10rMYecKoro 06pa3oBaHus, ABMSHOLLIEECS OCHOBOW A1t NOCNeAyoLLEel YPOBHEBOW 1 NPOodnIbHOM andidepeHUmalmm.

6. IHopMaLma 0 Konm4yecTBe YUYeOHbIX YacoB, Ha KOTOPOe paccumMTaHa paboyas nporpaMma B COOTBETCTBUM C y4ebHbIM NaaHOM

Bcero Bcero B Tom uucne
4acos o 4acos Mo
No nporpammMe (hakTy
nm Tema
s 3 s - =
X T =1 e
o S Qo3 g %
S 5 55 Ss58 g
£ 8 23 © §; 2 s >
T o 9 © o E o &
oo S o © 535 C
C x = X Oox & >
BeeneHue 3 3
1 YpOBHM OpraHu3aLum XXMBoW NprUpobl 62 65
MoneKynsipHblii ypOBEHb 10 10 1 1
KneTouHbIii ypoBeHb 14 15 1 2
OpraHn3MeHHbI YPOBEHb 13 14 4 1 3
MonynsunoHHO-BUA0BOW YPOBEHb 8 8 1 1
3KOCUCTEMHBIN YPOBEHb 6 7 1
BriocepHbIii ypoBeHb n n 1 1
2. Peseps 5
Wroro: 70 68

7. icnonb3oBaHMe pe3epBHOI0 BPEMEHM.

Pe3epBHOro BpemeHu 3 yaca, KOTOPOe pacrpefiefieHo CrefytoLmmM 06pa3oM: 1yac Ha u3yyeHne Tembl « KNeTOUHbIN YPOBEHb», TaK Kak 0by4aroLLyMumcs
cnabo ycBavBaeTCs MaTepua Mo CTPOEHUIO U PYHKLMAM OpraHoMA0B KNeTku. BTopoit yac fo6aBneH Ha TeMy «OpraHW3MeHHbIA YPOBEHb» 1 eLLe OAWH Yac
OTBEe/eH Ha M3yyeHne TeMbl «OKOCUCTEMHbIN YPOBEHb», MPY U3YYeHUN KOTOPOIO LUKO/IbHWUKW C TPYAOM MOTYT COCTaBAATh Lienu NUTaHKS XMBbIX OpPraHU3mOB.

8. MnaHupyeMble pe3ynbTaTbl 0CBOEHMS KOHKPETHOro y4e6HOro npegmeTta, Kypca

BeepgeHune (3 4)

Buonorus Hayka 0 XXMBOI Npupoge. 3HaveHve 6MONOrMYeCcKNX 3HaHWIA B COBPEMEHHOI »U3HW. Mpodeccnu, cBsizaHHble ¢ Buonorveid. MeTofbl UCCNef0BaHNs
ononorun. MoHATHE «KN3Hb». COBPEMEHHbIE HayUHble NPEACTABNEHUSA O CYLLHOCTM XM3HU. CBOMCTBA XXMBOr0. Y POBHW OpraHm3aLn XXWBoi Npupogbl.
[JemoHcTpauums

MopTpeThbl YUEHBIX, BHECLUMX 3HAUUTENbHbIN BKNaZ B pa3BnTUE GUONOMMYECKOA HayKK.

MpegmeTHbIE pe3ynbTaThl

Yyallnecs J0/HKHbI 3HaTb:



—CBOIACTBA XXMBOTO;

—MeTOo/bl UCCnefoBaHus B 61UONOruu;

—3HayeHne 6MON0rMYEeCKNX 3HaHWI B COBPEMEHHON XXW3HU;

—npodeccum, Cea3aHHble C 6KONOrMeil;

—YPOBHW OpraHn3aLmm XXmMBom NpuposbI.

Pasgen 1. MoneKynsipHblii ypoBeHb (10 Y)

O6Las xapakTepucTKa MOMEKYIIPHOIO YPOBHS OpraHmn3auum »mnsoro. Coctas, CTPOEHME N PYHKLUM OpPraHUYeCKMX BELLECTB, BXOAALMX B COCTaB XMBOFO:
YrNeBoAbl, MMNuAbl, 6e1KN, HYKNEMHOBbIE KUCNOTbI, AT® 1 Apyrue opraHNYecKme coeanHeHns. bronormyeckme Katanmsaropbl. Bupycei.

JemoHcTpauums

CxeMbl CTPOEHMS MONEKY/T XMMUYECKNX COEAMHEHWNIA, OTHOCALLMXCA K OCHOBHbIM Fpynnam opraHu4eckunx BeLLecTs.

JlabopaTopHble 1 NpaKTuyecKre paboThbl

PacluenneHune nepokcuga Bofopoaa hepMeHTOM KaTanason.

MpegmeTHbIE pe3ybTaTbl

Yyaupecs A0/MKHbI 3HaTb:

—CO0CTaB, CTPOeHNe 1 (DYHKLMM OpPraHNYeCcKmNX BELLECTB, BXOAALLMX B COCTAB XXMBOTO;

—peACTaBIeHNS O MOEKY/IAPHOM YPOBHE OpraHn3aL/Mm XXMBOro;

—O0C06EHHOCTMN BUPYCOB KaK HEK/TETOUYHbIX (DOPM XKM3HW.

Yyaupecs [o/MKHbI YMeTb:

—MPOBOANTb HEC/IOXHbIE OGMONOrMYECKMEe 3KCMEPUMEHTbI /19 U3YYeHUS CBOWCTB OPraHMYeCKUX BELLECTB WM (DYHKUMIA (hepMEHTOB Kak OMOMOrMYecKmx
KaTa/13aTopos.

Pasgen 2. KneTo4Hbli ypoBeHb (15 4)

O6Lyas xapakTepuCTVKa KNeTOYHOrO YPOBHS OpraHm3aLmmn XmBoro. KneTtka— CTPYKTypHas M (OyHKUMOHaNbHas eAnHMLA XN3HU. MEeTOAbl N3YYeHUs KNETKMN.
OCHOBHbI€E NMOMOXEHUA KNETOYHOM TeOPUN. XUMUYECKWIA COCTaB K/IETKN U ero NOCTOSHCTBO. CTpoeHue KNeTKU. PYHKLUM OpraHoMAO0B KIETKM.

MpokapnoTbl, 3yKapnoTbl. XPOMOCOMHbI Habop KneTkn. OBMeH BeLECTB M NpPeBpaLleHne 3HePrmm — OCHOBA YKU3HEAEATENIbHOCTU KNETKN. DHEPreTuyecKuii
06MeH B KneTke. A3po6HOe M aHaspobHOe ApbixaHue. POCT, pasBUTME W XXM3HEHHbLIA LMK KNeTOK. OOLiMe MOHATUA O AeNeHUWM KNeTKn (MUTO3, Meios).
ABTOTPOLI, reTepoTpodbI.

JeMoHcTpauns

Mogenb KneTku. MukponpenapaTtbl MUTO3a B K/NEeTKaxX KOPELLKOB /lyKa; XpoMocoM. Mogenu - annavkaummn, WaalocTpupyowme eneHve KneTok. PacuienneHuve
nepoKcmaa BOAOPOAA C NOMOLLLH0 PEPMEHTOB, COLEPXKALLMXCA B XKMBbLIX KIETKaX.

JlabopaTopHble U NpaKTHUyeckme paboThbl

PaccmaTpuBaHme KNeToK pacTeHUA U XXKMBOTHBIX NOL MAKPOCKOMOM.

MpegmeTHbIE pe3ynbTaTbl 00y4YeHUA

Yyauimeca A0/DKHbI 3HATb:

—OCHOBHbIE METO/bI N3YyYeHUA KIETKY;

—O0COBEHHOCTM CTPOEHUS KNETKN 3YKapyoT M MPOKapuoT;

—(YHKLMM OpraHonioB KNeTKK;

—OCHOBHbIE MOMOXKEHUA KNETOUYHON TEOPUU;

—XUMWNYECKMNIA COCTaB KIETKW;

—KJ/IETOYHbIN YPOBEHb OPraHM3aLmmn XX1eoro;

—CTpPOEHME KNETKWN KaK CTPYKTYPHOI 1 PYHKLUNOHANbHOW



Pasnen 3. OpraHn3MeHHbI YpoBeHb (14 v)

becrnonoe 1 NonoBoe pasMHOXeHMe opraHn3moB. MonoBble KNeTkW. OnnogoTBOpeHue. VHAMBMAYyabHOE pa3BUTWE OPraHM3MOB. BMOreHeTMUecKuiA 3aKOH.
OCHOBHbIe 3aKOHOMEPHOCTI Mepefayn HacneACTBEHHOM MH(opMauyun. MeHeTnYecKas HeNPepPbIBHOCTb XKU3HU. 3aKOHOMEPHOCTN 3MEHUMBOCTH.
JemoHcTpauna

MwukponpenapaTbl AALEKNETKN U CNEPMATO30M4a XXMBOTHBbIX.

J1abopaTopHbIe 1 NPaKTUYeCKMe paboThl

BbisiBNieHNE M3MEHUMBOCTY OPraH13MOoB.

Pasgen 4. MonynsaynoHHO-BUA0BOW YPOBeHb (8 Y)

Bug, ero kputepun. CTpyKTypa Buga. MpoucxoxaeHne BUAoB. PasBuTre 3BOMKOLMOHHBIX NPeAcTaBneHui. Monynaums— aneMeHTapHas eavHMLa 3BOSHOLUN.
Bopbba 3a CyllecTBOBaHWE U eCTeCTBEHHbIN OTOOP. OKOMOrMSA Kak Hayka. JKonorumveckve (aktopbl M ycnosusi cpefbl. OCHOBHbIE MOMOXEHWS Teopum
aBoNoUMKN. [IBMXKYLLME CWMbl 3BOMIOLMW: HACNELCTBEHHOCTb, M3MEHYMBOCTb, OOpbba 3a CyLLecTBOBaHWe, eCTECTBEHHbI 0T60p. MprcnocobieHHOCTL 1 eé
OTHOCMTENbHOCTb. VICKYCCTBEHHbIV 0TO0p. Cenekums. Obpa3oBaHMe BULOB— MUKPO3BOMOLMA. MaKpoaBonoLus.

JeMoHcTpauns

ep6apun, KONNEKLUW, MOAENN, MYNSXKA PACTEHUIA U XXMBOTHBIX. XKMBbIE PaCTEHMS U XKMBOTHbIE. epbapum 1 KOMNEKUMKN, UAMKOCTPUPYIOLLME U3MEHUYMBOCTD,
HacnefCTBEHHOCTb, NMPUCNOCO6/IEHHOCTb, Pe3y bTaTbl CKYCCTBEHHOrO 0T60pa.

J1abopaTopHbIe N NPaKTUYECKME PaboThbl

M3yueHre Mopdosiorniyeckoro Kputepus suaa.

OKCKypcus

MpuvunHBLI MHOro06pasns BMAOB B NPUPOLE.

Pasnen 5. OKOCUCTEMHbIN YPOBEHb (7 4)

BuoLeHo3. Jkocuctema. buoreoueHo3. B3avmocBssb nonynsuuii B 6uoreoueHose. Llenn nutanms. O6MeH BeLLECTB, MOTOK W MpPeBpaLleHUe 3HEprum B
6roreoueHo3e. IcKycCTBeHHbIe OUOLIEHO3bl. JKOM0rMyeckas CyKLeccus.

JemMoHcTpauns

Konnekumu, nnniocTpupytoLLme aKonormyeckmne B3avMocessm B buoreoleHo3ax. Mogenn aKocucTem.

OKCKypcmsa

buoreoueHos.

Pasgen 6. BuocepHbIii ypoBeHb (11 u)

Briocthepa n eé cTpykTypa, CBOIMCTBA, 3aKOHOMEPHOCTW. KpyroBopoT BeLecTB U 3Heprum B Gruocdepe. SKonormyeckme Kpusncbl. OCHOBbI HaLMOHaIbHOTO
MPYPOLONO/b30BaHNSA. BO3HWKHOBEHVME W pPa3BUTVE >KU3HW. B3rnagpl, runotesbl U TEOPUM O MPOUCXOXAEHUW XM3HW. KpaTtkas wctopus passutus
OpraHuyeckoro mupa. fjokasaresibCTea 3BOHOLMMN.

JemMoHcTpaums

Mogenn - annankaumm «bruocdepa u venoBek». OKaMeHeNoCTH, OTrNeYaTku, CKeneTbl NO3BOHOUHbIX XXUBOTHbIX.

JlabopaTopHble 1 NpakKTuyeckme paboThbl

3yyeHne naneoHTONOrMYeCKNX AOKa3aTeIbCTB 3BONHOLN.

OKCKYPCUS B KpPaeBeUECKNA My3eld UK Ha reoniorMyeckoe OGHaXKeHMe.

11. NabopaTOpHO-NPaKTNYECKNE U KOHTPOJIbHbIE PaboThl



Ne n/n

HanmeHoBaHue Bcero
pasfenoB 1 Tem yacoB
BeegeHue. buonorusa - 3
Hayka
0 XXMBO npupoge
MonekynspHblii 10
YPOBEHb
KneTouHbIin ypoBeHb 15
OpraHn3MeHHbIl 14
YPOBEHb
MonynaynoHHo- 8

BW/0BOI YPOBEHb

N3 HUX:

Nab6opaTopHo-npakTuyeckme paboTbl [ata

Na6. pab. Ne 1
PacLuennieHne nepokcmaa BoLopoja
(hepMeHTOM KaTasia3ol

Nab. pab. Ne 2
PaccmatpuBaHue KeToK 6akTepuii, pacTeHuii
M XXMBOTHBIX M0 MUKPOCKOMNOM

MpakT. pab. Ne 1

PeLUeHne reHeTUYeCKMX 334a4 Ha
MOHOTMOPUAHOE CKpeLLBaHYe.

MpakT. pab. Ne 2

PeLleHNe reHeTUYecKmnx 3agay Ha
HacnefjoBaH1e NPU3HaKOB NPy HENOHOM
LOMUHMPOBaHUN

MpakT. pab. Ne 3

PeLleHMe reHeTUYecKux 3agad Ha
ANrnépuHoe cKpeLiBaHmne

MpakT. pab. Ne 4

PeLLeHue reHeTUYeCKMX 3ajay Ha
HacnefjoBaHve NPU3HaKOB, CLEMIEHHbIX C
nonom

Na6. pab. Ne 3

BbisiBNeHne 13MeH4Y1BOCTH OPraHU3MoB

JNa6. pab. Ne 4
3yyeHne MOpthonornieckoro Kputepms

O6ob6LatoLme n Jarta
KOHTPO/IbHbIE PaboThbl.

SKCKypcuu.

BX0fHOM KOHTPO/Ib.
MpomexyToyHas

aTTecTaums

BXO0LHOV KOHTPO/b.
O606LaroLnin ypok Ne 1
no teme «OpraHn4yeckme
BeLLecTBa»

O6o6LatoLmin ypok Ne 2
CTpoeHue KIeToK NpoKapuoT
1 3yKapunoT no Teme
O6o06watomii ypok Ne 3
«[leneHne KneTkm»
O6o6Larowmnin ypok Ne 4
«NHamBMAayanbHOe pa3suTue
OpraH13MoB»
O6o6Luaoumin ypok Ne 5
no Teme «PelleHne
reHeTMYeCcKMX 3afaq»
O6o6LaroLnii

YPOK- ceMuHap 6 ro teme
«Cenekuus Ha cnyxoe
yesioBeKa»

O6o6LuatoLnin
ypoK Ne 7 «3awmTa



6. 3KOCUCTEMHBIN
YPOBEHb
7. BrochepHbIin ypoBeHb

Mpeamet «brnonormna», knacc 9
YMK « brnonorus: BeegeHue B 06LLy0 61000,

Ne Tewma
n/n
1 2

BBepgeHue (3 vaca)
1 Bwonorna — Hayka o
XXVBOWA Npupoje

Jata
npoBefeHus
nnaH (hakT
3

7

n

Kon-
BO
yacoB

BMA

9 knacc» B.B. MaceuHunk, A.A. KameHckuii, E.A. KpukcyHos, I'.I". LLBewoB

Tun

YPOK
a

YWH

OcHOBHble BONpoChI
cofiep>KaHus

buonorna — Hayka o
XXMBOI npupoge.
3HayeHMe BMONOrNYeCKnX
3HaHWUIi B COBPEMEHHO
XXU3HW. Tpodheccunm,
CBSi3aHHbIe C Gronoruen

NPOEKTOB MO
nccnefoBaTeNbCKoM
LeATeNbHOCTU
LUKO/TbHUKOBY.
OKcKypcusa Ne 1 B
6roreoLeHo3
O6o6LLatoLLWiA

YPpoK- KoHpepeHums Ne 8.
«3almMTa NpoeKToB Mno
NCCNeaoBaTeNbCKON
LeATeNbHOCTM»
OKcKypeua Ne 2

Ha reosiornyeckoe
06HaXKeHune

Bup yuebHoI aesTenbHOCTY

7

OnpegenstoT NOHATUS, HOPMUPYEMbIE B X0/1e
M3y4yeHunsa TeMbI: «6V|O}'IOFI/IF|», «KMUKONOIng»,
«6PUONOrns», «anbronorns,
«MNaneoboTaHMKa», «reHeTUKa», «onotnsnkax,
«BMOXMMUS», «Paanobronorms,
«KOCMUYECKas 61onorus».

XapaKTepm3ytoT 61MO/OrM0 Kak HayKy 0
XXVBOI Npupoge.

PacKpbIBatOT 3HaUYeHMe BUONOrMYECKMX
3HaHWIA B COBPEMEHHOW XXN3HN.

MpuBoAAT NpuMepbl NPOMECCIUiA, CBA3AHHbIX C
6uonoruei.

BecefytoT C OKpY>KatoLLMK
(POLACTBEHHMKAMK, 3HAKOMbIMM,

dopmbl
opraHusauum
y4yebHo-
no3HaBaTe/lbHOM
[eATeNlbHOCTH
obyyaroLmxcs

9

KonnekTunBHas,
NHAVBUAYaNbHasA



2  MeToabl nccnegoBaHus
B 6ronorum

3 CyLWHOCTb XU3HU U
CBOWCTBA XXMBOI0

Paznen |. MonekynsipHbIii ypoBeHb (10 yacoB)
4 MoneKynsipHblii

YPOBeHb: 006LLas

XapakTepucTmka

KB

YVH

KB

MoHATME 0 Hayke.
MeTozbl Hay4YHOro
no3HaHma. 3Tarnbl
Hay4HOro 1ccrnefoBaHms

CyLLHOCTb NOHATKSA
«XKMn3Hb». CBOICTBA
YXUBOr0. YpOoBHU

OpraHu3aL/mm XXnBoi

MpUPOAbI

O6LLast XapaKTepuCTMKa
MOJIEKY/ISIPHOTO YPOBHS
OpraHm3aL/m X1BOro.

OpraHnyeckue BeLLecTsa:

6enKn, HYKNENHOBbIE

CBEPCTHUKaMK) O Npodieccusix, CBA3aHHbIX C
6vonoruei.

[COTOBAT Npe3eHTaUMM 0 npoteccusx,
CBSiI3aHHbIX C 61ONOrMel, NCNO/b3yS
KOMMbOTEPHbIE TEXHOIOM N

OnpegenstoT MOHATMSA, (hopMUpYyeMble B X04e
M3yYeHUs TeMbI; «HayKa», «Hay4Hoe
nccnefoBaHme», «Hay4Hbli METOL,
«Hay4YHbI (hakT», «HabMoaeHNe,
«3KCMNEPUMEHT», «TUNOTE3a», «3aKOH,
«TEOopUs».

XapaKTepn3ytoT OCHOBHbIE METOAbI Hay4YHOr0
MO3HaHWs, 3Tarbl HAYYHOro UCC/eLOBaHNS.
CamocToATeNbHO (hOPMYINPYHOT NPO6AEMbI
nccnesoBaHus.

CocTaBnsAl0T NO3TanHyr CTPYKTYpY OyayLiero
CaMOCTOSTE/IbHOI O UCCNe0BaHUA
OnpegenatoT NOHATUSA, POPMUPYEMbIE B XOAe
N3YYEHUS TEMbI: <OKWU3Hb», «KN3HEHHbIE
CBOICTBa», «BUOMNOrMYECKNe CUCTEMbI»,
«0OMEH BELLECTB», «MPOLECChbl BOCUHTE3A 1
pacnaga», «pasgpaxXnmMocTb»,
«pPasMHOXeHne», «HacnegCTBEHHOCTbY,
«MN3MEHUMBOCTb», «Pa3BUTUNEY, KYPOBHU
OpraHm13aLmm XXMBoro».

[atoT XapaKTepuCTUKY OCHOBHbIX CBOWCTB
XXMBOrO.

OO6BACHAIOT NPUYMHBI 3aTPYLHEHWIA,
CBA3aHHbIX C OMpeAeneHneM NOHATMA
<«OKN3Hb».

MpnBOAAT NpUMeEPbI B1OOrNYECKUX CUCTEM
pa3HOro ypoBHA opraHusauum. CpaBHUBaOT
CBOIACTBA, NPOSABAAOLLMECH Y 06BEKTOB XMBOA
N HEXXMBOI NPUPOpbI

OnpegensoT NOHATUSA, OpPMUPYeEMbIE B XOLe
N3yYeHUs TeMbl: «OpraHUYecKre BELLeCTBay,
«BEMKN», «HYKNENHOBbIE KUC/OTbI»,
«YTNeBOAbl», «KUpbl (MUNUAbI)»,
«BK1oNoNMMepbI», KMOHOMEPbI».

KonnekTnsHas,
NHANBUOYaNbHas,
paboTa B napax.

TecToBbIW
BXO/HOVA
KOHTPO/b.



5 Yrnesogsbl

6 Jlunugbl

1

YU

YVH

KUCNOTbI, YTNeBoabl,
XUpb! (MMNngbl).
Buononuwvepsl.
MoHomepbl

Yrnesodbl. YTrnesogpl,
NN caxapuabl.
MoHocaxapuab!.
Juncaxapupl.
Monucaxapugp!

vnngel. XXunpbl.
"OpMOHbI. PYHKUMN
NNNWA0B:
3HepreTnYecKas,
3anacaroLas, 3alumTHas,
CTpouTenbHas,
perynaTopHas

XapaKTepu3yoT MOJIEKY/IAPHbIA YPOBEHb
OpraHv3aLmm XmnBeoro.

OnucbIBaOT 0CO6EHHOCTM CTPOEHUS
OpraHnYyecKunx BeLLecTB Kak G1Monommepos.
OG6BACHAIOT MPUYUHBI U3YHEHWS CBOCTB
OpraHNYyecKunx BeLLecTB MMEHHO B COCTaBe
KNeTKW; pa3Ho0bpa3ns CBOWCTB
61oNoN1MMepoB, BXOLALLMX B COCTAB XMBbIX
OpraH13moB.

AHaIM3NPYIOT TEKCT YYeOHMKA C LeNbio
CaMOCTOSATE/IbHOIO BbISIB/IEHUA
61OM0rNYeCcKmNX 3aKOHOMepPHOCTEN
OnpesenatoT NOHATUSA, POPMUPYEMbIE B X0e
U3YYeHWA TEMbI: «yTNIEBOABI, WIW caxapugbl»,
«MOHOCaxapuabl», «aucaxapuabl»,
«nonvcaxapuabi», «pnbo3sax»,
«[1e30KCUPMO03a», «ITHK03a», «(PPYKT03a»,
«TaNnaKTo3a», «Ccaxapo3a», «MaJibTo3a,
«/1aKT03a», KKPAXMas1», <I/IMKOTEH», «XUTUH».
XapakTepu3ytoT COCTaB M CTPOEHUE MOJEKY/
YINeBOJ0B.

YCcTaHaBMBAKOT NPUYNHHO-CNIEACTBEHHbIE
CBA3N MEXAY XMMUYECKUM CTPOEHMEM,
CBOWCTBaAMM 1 PYHKLUMAMU YTIEBOLOB Ha
OCHOBE aHa/n3a PUCYHKOB 1 TEKCTOB B
y4yebHuKe.

MpUBOLAT NPUMepbI YINEeBOAO0B, BXOAALLMX B
COCTaB OpraHy13MoB, MecTa UX IoKanmn3aLmm v
61010rNYECKYIO POSb

OnpesienatoT NOHATUA, OpMUPYEMbIE B XOfE
N3YYEHNS TEMbI: «IAMNABI», «KUPbI»,
«TOPMOHbI», «3HepreTuyeckas QyHKUus
NUNUAOBY, «3aracaroLas PyHKLUWS IMNULOB»,
«3aLLUMTHAA PYHKLWS UNUL0BY,
«CTpOUTENbHAsA (DYHKLMSA TMMNL0B,
«PErynaTopHas yHKUUA NUNUL0B».

[JaloT xapakTepucTuKy coctasa U CTPOeHUS
MOEKY/T NUNAOB.

YCcTaHaBNMBAOT NPUUYMHHO-CEACTBEHHbIE
CBA3N MEXAY XMMUYECKUM CTPOEHMEM,



7

8

9

CocTaB 1 CTpoeHue
6enKoB.

®PyHKUMM GeNKoB

HyKJ'IeI/I HOBbI€ KMUCMIOTbI

1

YWH CocTas 1 CTpoeHue

M

YU

YU

6enkoB. benku, nnm
npoTeunHsl. pocTbie u
CNOXHble BeNKN.
AMMWHOKNC/OTBI.
Monunentug. MNepBuyHas,
BTOPUYHasA, TPETUUHASA 1
YeTBEPTUYHAA CTPYKTYPbI
6enkos. [JeHatypauus
6enka

PyYHKLMN BENKOB:
CTpouTesibHas,
[BuraTenoHas,
TpaHCMopTHas, 3aluTHaA,
perynaTopHas,
CUrHa/IbHaA,
3HepreTnyeckas,
KaTanmMTnyeckas
HyKnenHoBbIe KUCNOTbI.
[le30KCUPUBOHYK/IEMHOBA
A kucnota, nan AHK.
Pr160oHyKnenHoBas
Kucnota, wnn PHK.
A30TUCTbIE OCHOBAHWA:
afleHUH, TYaHUH, LUTO3WH,
TUMWH, ypauun.
KomnnemeHTapHOCTM.
TpaHcnopTHad PHK
(TPHK). PnéocomHas

CBOWCTBaMU U (hYHKLMAMM YTIEBOAOB Ha
OCHOBE aHa/3a PUCYHKOB M TEKCTOB B
y4yebHUKe.

MprBOAAT NpUMepPbI IMMULO0B, BXOAALLMX B
COCTaB OPraH13MOoB, MecTa 1X NoKaIM3aLmm n
6ronornyeckyto posnb. OBCYXatoT B Knacce
npo6/ieMbl HAKOM/EHNS XXMPOB OpraHy13Mamm
B LieNISIX YCTaHOB/EHUS NMPUYNHHO-
CNefCTBEHHBIX CBA3E B Npupoge
OnpegenstoT NOHATUS, POpMMpPYeMble B X0fe
N3YYEHWS TEMbI: «BE/KU, NN MPOTENHbI»,
«MPOCTbIE U CMIOXKHbIE BeNKn»,
«aMWHOKMCNOTbI», «MOMNENTNa»,
«MepBUYHas CTPYKTypa 6enKkoB», «BTOPUYHAA
CTPYKTYpa 6enKoB», «TPeTUYHas CTPYKTypa
6e/IKoB», «YeTBEPTUYHAA CTPYKTYpa Ge/IKoB».
XapaKTepm3yoT COCTaB 1 CTPOEHWE MOJIEKY/
6€e/1KOB, NPUYNHBI BO3MOXHOIO HapyLUEHNSs
NPUPOHOI CTPYKTYPbI

(neHaTypaumun) 6enKos.

MpuBOAAT NpUMepbI AeHaTypauun 6eKoB
YcTaHaBMBaOT NPUUNHHO-CNIEACTBEHHbIE
CBSAI3U MEXAY XMMWUYECKM CTPOEHMEM,
CBOVCTBaMU 1 PYHKLMSMU GEMIKOB Ha OCHOBE
aHa/I13a PUCYHKOB 1 TEKCTOB B yYEBOHMKE.
MpuBOAAT NpUMepbl 6eNKOB, BXOAALLMX B
COCTaB OPraH13moB, MECT UX JIOKanm3aLumm u
61onornyeckoin ponu

OnpegenstoT NOHATUSA, (hopMUPYeMbIe B XOAe
N3YYEHNS TEMbI: «HYK/ENHOBAs KCNOTa»,
«[1€30KCMPUOOHYKIENHOBAs KMC/OTa, UK
OHK», «pnboHyKIenHoBas K1UcoTa, um
PHK», «a30TUCTble OCHOBaHWUSA», «afeHUH,
«TYaHUH», <LMTO3NH», KTUMUHY», <YpaLu»,
«KOMMN/IEMEHTAPHOCTW», «TpaHcnopTHas PHK
(TPHK)», «pnoocomHas PHK (pPHK)»,
«mHpopmarmoHHas PHK (MPHK)»,
HYKNeoTua», «aBoiHas cnvpanb JHK».
JaloT XapakTepucTuKy cocTaBa M CTPOEHNS



1 AT unpgpyrve

0

1
1

opraHuyeckme
COEAIMHEHNS KNETKM.

Buonornueckune
KaTa/im3aTopsbl

YVH

Y

PHK(pPHK).
WHdopmarmoHHas PHK
(MPHK). HykneoTtng.
[BoiHas cnnpanb

ALleHO31HTpUdOoC-dat
(AT®P). AgeHosmHandOC-
that (ALD).
AJeHO3UHMOHO-(ocdat
(AMD).
Makpoaprmyeckas cBssb.
ButamuHbl
XXMPOPacTBOPUMbIE 1
BOZOPacTBOPUMbIE

MoHaTHe o
Katanusaropax.
bronoruyeckue
KatanuMsatopbl. PepmeHT.
KodgepmeHT. AKTUBHBIi
LIeHTP (pepmeHTa.
NabopaTopHas paboTa
PacLlenneHne nepokcuga
BOJOpoAa hepMeHTOM

MOJIEKYNT HYK/EUHOBBIX KUC/IOT.
Y cTaHaBMBAOT NMPUUYMHHO-CNELCTBEHHbIE

CBA3N MeXY XMMUYECKUM CTPOEHUEM,

CBOWCTBaAMM 1 PYHKLMAMUN HYKIENHOBbIX

KUC/IOT Ha OCHOBE aHa/n3a PUCYHKOB 1

TEKCTOB B YUEOHMKE.

MpuBOAAT NpUMepPb! HYKNENHOBBIX KUCOT,

BXOLALLMX B COCTaB OPraHn3mMoB, MeCT X

NoKanusaumm n 61Monormyeckoi ponu.

CocTasnsatoT nnaH naparpagpa yyebHuKa.

PeLuatoT buonorunyeckme 3agaum (Ha

mMaTeMaTU4ecKuiA pacyeT; Ha NpYMeHeHWe

MPUHLMMNA KOMIM/IEMEHTapPHOCTH)

OnpefensoT NOHATMSA, POPMUPYEMbIE B X0Oe

N3yyeHus Tembl: «ALEHO3UHTPUGOC-gat

(AT®P)», «apgeHo3nHanpoc-that (ALP)»,
«afleHo3nHMOoHohoc-dat (AM®)»,

«MaKpOo3pruyeckas CBsisb»,

<«<OKMPOPACTBOPUMbIE BUTAMUHbI»,

«BOA0PaCTBOPVMbIE BUTAMUHbI».

XapakTepu3yrT COCTaB 1 CTPOEHWE MOJIEKY/IbI

ATO,

MpuBOAAT NpUMepPbl BUTAMUHOB, BXOAALLMX B

COCTaB OpPraHn3MoB, M UX 610N0rNYECKON

ponn.

"OTOBAT BLICTYM/IEHNE C COOBLLEHMNEM O PO/K

BUTaMUHOB B (DYHKLVIOHVPOBAHWUN OpraHu3Ma

yesioBeka (B TOM 4YmC/ie C UCMOSb30BaHNEM

KOMMbIOTEPHbIX TEXHO/OTUIA).

O6cyXpatoT pesynbTaThl paboTbl €

OAHOK/aCCHMKamu

OnpegenatoT NOHATUA hopMUpyemMble B Xxode  JlabopaTopHas
N3yYeHUsI TEMbI: «KaTa/n3aTop», «PepMeHT», pabota Ne 1.
«KO(EPMEHT», «aKTUBHBbIA LeHTP (hepMeHTa. «PaclenneHme

XapaKTepuaytoT po/ib 61MONOrMYeCcKmX nepokcuaa
KaTa/im3aTopoB B KNETKe. BOZOpOAA

OnucbIBatoT MeXaHU3M PaboTbl (hepMEHTOB. (hepMeHTOM
MpuBoAAT NpUMepbl HePMEHTOB, UX KaTanasom»

NOKanm3aumm B OpraHusme n nx
61onormyeckomn ponu.



1 Bupychl
2

1 O606LaKoLLMiA YPOK
3

Pasgen bl KneTouHbIn ypoBeHb (15 4vacos)
1 KneTo4Hblli YpOBEHb:
4 006LLan xapaKTepucTmKa

YVH

OKK

YWNH

KaTanasor

Bupychbl. Kancug,
camocbopKa BUPYCHbIX
Yyactuu,. Linkn passutma
BUpYCa.

O6Las xapakTepucTmka
K/IETOYHOI 0 YPOBHSA
opraHu3aLm XXmsoro.
KneTka— CTpyKTypHast 1
(DYHKLMOHaNbHas
eAMHNLA XXM3HW.
XVMUYeCKmnin cocTas
KneTkn. MeTogpl
N3yYeHMA KNETKN.

YCTaHaB/MBAOT NPUUMHHO-CNIELCTBEHHbIE
CBSI3M Mexay 6eN1KoBOW Npupoaol thepMeHTOB
1 ONTUMa/IbHBIMW YCTIOBUAIMMN KX
(DYHKLVIOHUPOBAHMS.

OTpabatbiBatoT yMeHUs (hopMy/IMpOBaThb
rMnoTesbl, KOHCTPYMPOBaTb, MPOBOAUTb
9KCMEPUMEHTbI, OLeHMBATL MO/YYeHHble
pe3y/ibTaTbl Ha OCHOBE COLEePXKaHWs
nabopaTopHoI paboThl

OnpegenstoT NOHATUSA, POPMMPYEMbIe B XOfe
n3y4yeHnsa TEMbI. «BUPYCbI», «Karncug,
«camocbopka».

XapaKTepu3ytoT BUPYCbl Kak HEKNIETOUHbIE
(hOPMbI XKU3HW, OMUCHIBAKOT LMK/ Pa3BUTUS
BMpYyCa.

OnucbIBatoT 0OLLMIA M1aH CTPOEHUS BUPYCOB.
MpuBOAAT NpMMepbl BUPYCOB 1 3a001eBaHNIA,
BblI3bIBaEMbIX UMK, O6CYXatoT nNpobriembl
MPOUCXOXKAEHUNSA BUPYCOB

OnpegenstoT NOHATUSA, CDOPMMPOBAHHbBIE B
XO0[le N3YyYeHUs TEMbI.

[JaloT oLeHKy BO3pacTatoLLeli poiv
€CTECTBEHHbIX HAYK W Hay4YHbIX UCCeA0BaHNI
B COBPEMEHHOM MUpe, MOCTOAHHOMY MpoLeccy
3BOJIOLMM HAYYHOTO 3HaHWS.

OTpabatbiBatOT yMeHUsA (hOPMYIMPOBaTh
rMnoTesbl, KOHCTPYMPOBaTb, NPOBOANTH
9KCMEePUMEHTbI, OLEHBaTb NOTyYeHHbIe
pe3y/nbTarhl

OnpegenatoT NOHATUA, POPMUPYEMbIE B XO4e
N3yUYeHNs TEMbI: «KMETKa», «METO/bl
N3yYeHUs KNETKN», «CBETOBas MUKPOCKOMUS,
«3NIeKTPOHHAsA MUKPOCKOMUSA», «KNeToyHas
Teopus». XapakTepusyrT KeTKy Kak
CTPYKTYPHYHO 1 (DYHKLMOHANTbHYIO eANHULY
XM3HU, ee XMMUYEeCKUiA cocTas, MeTOAbI
n3yyeHus. OGBACHAIOT OCHOBHbIE MOOXEHNS
KNEeTOYHON Teopuu.

O6o6LuatoLLmii
YpoK Ne 1 no teme
«OpraHunyeckue
BeLLieCTBa».
CamocTosTenbHas
paboTa no Teme,
cocroswasn n3 3-x
YPOBHEIA:
penpoiyKTUBHOrO,
NPOAYKTUBHOIO U
TBOPYECKOrO.



1 O6uwwe cBeaeHNs o
5 KneTkax. Kneto4yHas
MeMbpaHa

1 HAgpo

1 3HponnasmaTuyeckas

7 ceTb. PUGoCOMBI.
Komnsekc onbaxu.
Jln3ocomsl

1

YUVH

Y

YU

OCHOBHbI€E MOMIOXEHNS
KMIETOYHOIN Teopum

O6Lume cBefeHUs 0
CTPOEHUM K/IETOK.
Lintonnasma. Aapo.

OpraHongsl. MembpaHa.

KneTtoyHas membpaHa.

®darountos. MNMHoOUMTOS.

A4po, ero CTpoeHve n
(DYHKLMW B KIETKE.
IMpoKapuoThbl.
JyKapuoTbl.
XPOMOCOMHBIA Habop
KNeTKN

SHAonMaMaTnyecKas
ceTb. Pnbocomsl.
Komnnekc Monbmxu.
JInzocombl

CpaBHMBAIOT NPUHLMMbI PaboTbl 1
BO3MOXHOCTW CBETOBOWA W 3M1EKTPOHHOM
MUKPOCKOMMNYECKOW TEXHUKM

OnpegenstoT NOHATUS, (hOpMUPYEMbIe B XOLe
N3yYeHUs TeEMbI: «LIMTOMNA3Ma», «sapo»,
«OpPraHouabl», «MeMbpaHa», «KIeToYHas
MeMbpaHa», «(arounTos», «IMMHOLUTO3».
XapaKTepum3yHoT ¥ CpaBHUBAOT NPOLECChI
(harouuTosa U NUHOUUTO3A.

OnucbIBatOT 0COBEHHOCTM CTPOEHUS YacTell U
OpraHouaoB K/ETKW. YCTaHaBMBatoT
NPUYMHHO-CNIEACTBEHHbIE CBA3W MEXAY
CTPOEHMEM KNETKU W OCYLLECTB/IEHWEM €t0
MPOLLeCCOB (haroumTosa, CTPOEHNEM 1
(hYHKLMSAMW KNETOYHOW MeMOpaHsbl.
CocTaBnsoT NnaH naparpaga

OnpegenstoT NOHATUS, POPMMPYEMbIe B XOfe
N3YUYEHSt TEMbI: «MPOKAPUOTbI»,
«3YKapUOTbI», «XPOMATUH», «XPOMOCOMbI»,
«KapunoTumn», «CoOMaTunyeckmne KneTkm»,
«AUNNOUAHbIA HABoP», «FOMONOTrNYHbIE
XPOMOCOMbI», «raniongHblii Habop
XPOMOCOM», «FaMeTbl», «SPbILLIKO.
XapakTepusyroT CTPOEHME AApa KETKN 1 ero
CBA3Y C 3HAONIa3MaTUYeCKON CeTbio. PelatoT
6uonornyeckune 3agayun Ha onpegeneHvie Ynicna
XPOMOCOM B ranjiongHom v AunaongHom
Habope

OnpegenatoT NOHATUSA, POpMUPYeEMble B XOAe
M3yYeHWs TeMbl: «3HA0MIa3MaTUYECKas CETb,
«PUBOCOMBI», «KOMMEKC "OMbaXM»,
«/IN30COMbI».

XapaKTepusyoT CTPOEHNE NepedncieHHbIX
OpraHouoB KNETKN 1 UX (YHKLMW.
YcTaHaBMBaOT NPUYNHHO-CNEACTBEHHbIE
CBA3W MeXAY CTPOEHWEM U (PYHKLMAMU
OGMONOrNYECKNX CUCTEM Ha NPUMEPE KIETKM,



1 MwuToxoHapum

8

1
9

2
0

Mnactuabl. KNeTouHbIi
LIEHTP.

OpraHonpl ABWKEHMS.
KneTo4Hble BKNHOYEHUSA

OC06eHHOCTY CTPOEHNSA
KNeTOK 3yKapunoT 1
npoKapuoT

O606LLatoLLMI YPOK M0
Teme CTPOeHME KIeToK
MPOKap1oT U 3yKapuoT

YU

Y1

OKK

MwuTtoxoHApun. Kpuctbl.
MnacTnipl: nelikonnacTbl,
X/10PONMAacThl,
XpomonnacTbl. ['paHbl.
KNeTouHbIA LIEHTP.
Lintockener.
MWUKpOTPYOOUKH.
LleHTpronun. BepeteHo
JeneHns. PeCHUYKN.
KryTuku. KnetouHble
BK/IHOUEHUA

MpokapuoThbl.
QyKapnoTbl. AHa3po6bI.
Cnopbl.

YepTbl cXoacTBa U
pasnyns KneTok
NPOKapuoT N 3yKapuorT.
NabopaTopHaspaboTa
«PaccmaTprBaHme KneTokK
GaKTepuin, pacTeHuii n
XXVMBOTHbIX M0OA,
MMKPOCKOMOM»

ee OpraHoVAoB W BbINOJTHAEMbIX UMW
hYHKUMIA.

PaboTatoT ¢ UNKCTPaUmMaMmn y4ebHmKa
(cMbICI0BOE YTEHME)

OnpesenatoT NOHATUS, (HOPMUPYEMbIE B XO4€
N3yYeHUS TEMbI: <MUTOXOHAPUMNY», «KPUCTbI»,
«NNacTUOb, «/IeNKONNaCcTbI»,
«XJIOPOMNACTbI», «XPOMOMNNACTbI», «rPaHbl»,
«KNETOYHbIA LEHTP», «LMUTOCKENET»,
KMUKPOTPYBOUKMY», KLEHTPUONY», «BEPETEHO
DENEHNSA», «PECHUYKIY, <OKTYTUKN»,
«KNETOYHbIE BK/IOUEHUS».

XapakTepusyoT CTPOEHMEe NepeyumncieHHbIX
OpraHoVAo0B KNETKN Y UX (DYHKLUN.
YCTaHaB/IMBAOT NPUUMHHO-CNELCTBEHHbIE
CBA3W MEeXAY CTPOEHUEM U (DYHKLMAMM
OMOMOrNYECKMNX CUCTEM Ha MPUMEPE KIETKM,
ee OpraHouJoB 1 BbINOHSAEMbIX UMK
(hYHKUWIA.

PaboTaloT ¢ nnnocTpaumusaMm y4ebHmKa
(cMbICnOBOE UTEHNE)

OnpefensatT NOHATUSA, (POPMUPYEMbIE B XOZe
N3YYEHNS TEMbI: «MPOKAPUOTbI»,
«3YKapuoTbl», «aHa3po0bI», «CropbI».
XapakTepu3yoT 0CO6eHHOCTU CTPOEHNS
KNETOK NPOKapuoT 1 aykapuoT. CpaBHMBaIOT
0CO6EHHOCTMN CTPOEHUSA KNETOK C LieNbio
BbISIB/IEHWS CXOLCTBA W Pas/inyms

OnpegenatoT NOHATYSA, CHOPMUPOBAHHbBIE B
XO[ie U3yYeHUs TEMbI.

OTpabarbiBatoT yMeHUs (hOPMYMPOBaThH
rMnoTesbl, KOHCTPYMPOBATh, NMPOBOAUTH
3KCNeprMEeHTbI, OLeHMBATb MO/yYeHHbIe
pesynbTarhl

NabopaTopHas
paboTa Ne 2
«PaccmatpusaHue
KNeToK bakTepuia,
pacTeHuin n
XXMBOTHbIX NOJ,
MUKPOCKOMOM>»

O6o6LaroLnin
YPOK Ne2
CTpoeHue KeTok
NPOKapuoT n
aykapvot
3agaHus B hopme
ora



2
6

2
7-

2
8

3.0praHn3meHHbI ypoBeHb (14 yacoB)

2
9

CWHTE3 6eNIKOB B KNETKe

[eneHune knetkn. MuTos

0606LLaLLMIA YPOK MO
pasgeny

Pa3smHoOXeHne
OpraHu3mMoB

YVH

YVH

YT

OKK

YW

CuHTe3 6e/KoB B K/IETKE.
"eH. [eHeTMYeCKnin Kog,
Tpunnet. KogoH.
TpaHCcKpunuums.

AHTUKOLOH. TpaHcnaumsa.

Monucoma

XKU3HEHHbIN LUMKN
KNeTku. MuTos.
MHTepasa. Mpodasa.
MeTachasa. AHagaza.

Tenodhaza. Pegynnmkaums.

Xpomatugsl.
LleHTpomepa. BepeTeHo
LeneHns.
JlabopaTtopHas paboTta
«PaccmoTpeHmne
MWUKPONPenapaTos C
Jenawmmmncs KneTkamm
pacTeHus»

O6ulasa XxapakTepucTmka
OpraH13MeHHOro YpPOBHS.
Pa3MHOXeHwue
opraHunsmoB. becnonoe
pa3MHOXeHMe.
MoukosaHue. OeneHvie
Tena Haggoe. Cropsl.
BeretatvBHOe
pasmHOXeHwue. [onoBoe
pasmMHOoXeHue. MameTbl.
"epmacpoamnTsbl.

MUTaHWS» C NPUBELEHNEM KOHKPETHbIX
MPUMEPOB (CMbIC/IOBOE YTEHNE)

OnpeenstoT NOHATUA, (hOPMUPYEMbIE B X0
M3YYEHNA TEMbI. «TEH», «TreHeTnYeckuii KOa»,
KTPUNNET», «KOAOH», «TPaAHCKPUMNLUSA»,
«@HTUKOLOH», KTPAHCMALWSA», «MOIUCOM.
XapaKTepun3yoT NPOLECChI, CBA3AHHbLIE C
OGMOCUHTE30M 6e/Ka B KNETKe.

OnucbIBatOT MPOLECChI TPAHCKPUNLMK 1
TPaHCAALMN MPUMEHAA NPUHLMN
KOMM/ieMeHTapHoe ™ 1 reHeTUYeCcKoro Koga
OnpegensatoT NMOHATUA, (HOPMUPYEMbIE B XOe
N3YYeHUs TEMbI: «MUTO3», «MHTepdazax,
«npotasza», «meTafasa», «aHafasa»,
«Tenodasa», «pefynankauusa», «XpomMaTuibl»,
«UeHTpOoMepPa», «BepPeTeHO AeNeHNA».
XapaKTepu3yroT 61M0I0rMYecKoe 3HaveHue
MMTO3a.

OnucbIBalOT OCHOBHbIE (ha3bl MUTO3a.
YcTaHaBMBaloT NPUUYMHHO-CNELCTBEHHbIE
CBA3W MEXAY MPOAO/KMUTENBHOCTBIO ieNleHuns
K/IETKWN U NPOLO/MKNTENBHOCTHH OCTa/1bHOr0
nepuroja Xn3HeHHOro LUMKna KNeTku

O6o6uatoLLniA
ypokK Ne3 [leneHue
K/eToK. 3afjaHnsa B
thopme O3

OnpeaensoT NOHATUA, hOPMUPYEMbIE B X0e
N3yYeHNs TEMbI: «Pa3MHOXEHWE OpraH1M3MOB»,
«BEecrosnoe pasmMHOXeHUEe», «NMOYKOBaHMEY,
«[leNieHne Tena», «Cnopbl», «BEreTaTuBHOe
PasMHOXEHWE», «M0JI0BOE Pa3MHOXEHMEY,
«rameTbl», «repMat)poanTbI», KCEMEHHUKI,
KAVYHUKWY», «CMepmMaTo3onbl»,
«ANLEKNETKN».

XapaKTepusyoT opraH13MeHHbIn YPOBEHb
OpraHu3aLun XX1Boro, NPoLEecchl 6ecnonoro u
MOI0BOr0 Pa3MHOXEHWS, CPABHUBAKOT UX.



2

1 SHepretuyeckuii 06meH

2
2

2
3

EE N\

2
5

MeTabonuam.

B K/eTKe

doTOCUHTE3 U
XEeMOCUHTE3

ABTOTPObI 1
reTepoTpodsl

2

2

1

YVH

OKK

YNH

OKK

YVH

Accummnaums.
Auccnmmnnaums.
MeTabom3m

HenonHoe kncnopogHoe
(hepmeHTaTUBHOE
pacLLeneHune raKo3sbl.
I"nnkonus. MNonHoe
KuncnopogHoe
pactLuenneHune rKo3bl.
KrneTo4yHoe ApbixaHue

3HaueHve oToCuHTE3A.
CsetoBad (hasa
(hoToCcMHTe3a. TeMHOBas
(haza (POTOCUHTESA.
®0T0/13 BOABI.
XeMOCUHTes.
XemoTpobl.
HuTpnmumpytowime
bakTepun

ABTOTPObI.
eTepoTpodb!.
®oTOoTPODbI.

XemoTpodbl. CanpoduTa.

Mapa3nTbl. "0N030/iHOE
nuTaHne

OnpegenstoT NOHATUSA, (hOPMUPYEMbIE B XO4€
M3YYeHUs TeMbI: «aCCUMUIALINA»,
KAUCCUMUNALMA», <METAO0N3M».
O6ecyxaatoT B Kacce NpobieMHble BOMPOCHI,
CBA3aHHbIE C npoLieccamy 06MeHa BELLECTB B
OMONOrMYECKNX CUCTEMAX.

OnpegenatoT NOHATUSA, (HOPMUPYEMbIE B XOLe
N3y4YeHUs TEMbl: «HEMO/THOE KNCNOPOAHOe
(hbepmMeHTaTVBHOE PaCLLEN/IEHNE T/THOKO3bI»,
«T/INKONN3%», «MOHOE KNCNOPOAHOE
pacLuennieHre riKo3bl», «KIeTOUHOe
AblXaHne». XapaKTepu3yoT OCHOBHbIe 3Tarbl
3HepreTMYecKoro obmeHa B KeTkax
OpraH13MoB.

CpaBHUBAIOT 3HEpPreTUYecKyto
3(h(heKTMBHOCTb INIMKONMN3A U KNETOYHOIO
[bIXaHus

OnpeaensoT NOHATMSA, (HOPMUPYEMbIE B XOfe
N3y4YeHns TeMbl: «CBETOBas (pasa
(hoTOCMHTE3a», «TeMHOBas (hasa
(POTOCKHTE3a», «(DOTON3 BOLBI»,
«XEMOCUHHTE3», «XEMOTPOMbI»,
KHUTPUDULMPYIOLLIME BaKTEPU».
PacKpbIBatoT 3Ha4eHne POTOCUHTE3A.
XapakTepun3yoT TEMHOBYHO 1 CBETOBYIO (ha3bl
(hoTOCHHTE3a NO CXEME, NPUBELEHHON B
yuebHMKe.

CpaBHMBAIOT MpoLecchl (hOTOCUHTE3A U
XEeMOCUHTE3a.

PeLLatoT pacyeTHble MaTeMaTUYeCcKme 3a4a4n,
OCHOBaHHbIe Ha (PaKTUYeCKOM BUO/OrMYeCKOM
maTepuvane

OnpegenatoT NOHATUS, (hopMMpyeMble B XOfe
N3yYeHUs TeMbl: «aBTOTPOMbI»,
«TeTepoTPOmbI», «(POTOTPORLI»,
«XEMOTPObI», «canpouTa», «napasuntbi»,
«["0n030iHOE NUTaHKe». CpaBHNBAIOT
OpraHm3mbl Mo cnocoby nosyyeHus
nuTaTeNbHbIX BellecTB. COCTaBNAOT CXEMY
«Knaccugpukayms opraH13MoB no crnocooéy



3 PasBuTME NOMOBLIX
0 kneTok. Melios.
OnnopoTtsopeHue

3 VHamempayanbHoe
1 passuTMe opraHn3mos.

BuoreHeTMYECKNI 3aKOH

3 0606LaroLLWii ypok

1

YVH

YVH

OKK

CeMEHHUKN. ANYHNKMN.
CniepmaTo3ongpl.
ANLEKNeTKN

Cragun passutus
MOsI0BbIX K/ETOK.
MameTtoreHes. MNepuog,
pasmHoxxeHus. NMepuog
pocta. Nepuog
co3peBaHus. Meiios:
meiio3 | n meiios Il.
KoHbrorauus.
KpoccuHrosep.
HanpasuTtenbHble Tefbua.

OnnopoTteopeHue. 3uroTa.

Hapy>kHoe
OM/1I0J0TBOPEHMUE.
BHyTpeHHee
OM/0L0TBOPEHNE.
[BoiiHoe
0M1040TBOPEHUE Y
MOKPbLITOCEMEHHBIX.
3Hpocnepm

OHTOreHes.
3MOPMOHaNbHbLIN Nepuog,
OHTOreHesa
(smbpuoreHes).
MoCTaMOPUOHANBHbIIA
nepuoL OHTOreHesa.
Mpsmoe passuTme.
Henpsamoe pa3suTue.
BroreHeTNYECKNIA 3aKOH.
3aKOH 3apofbILLEBOro
CXOACTBaA.
BroreHeTNYeCKNIA 3aKOH.
dwunoreHes

OnucblBatoT cNocobbl BEreTaTMBHOIO
Pa3MHOXEHUs pacTeHUIA.

MpvBOAAT NpUMeEpPbI OPraHM3moB,
pa3MHOXatoLLMXCA MO0BbIM 1 GECMONbIM
nyTem

OnpeaenstoT NOHATUSA, (hOPMUPYEMbIE B XO4€
N3YUEHMS TEMbI: «raMeTOreHes», «nepunog,
pPa3MHOXXeHUA», «nepunos PpocTa», «Nepuop,
CO3peBaHUs», «Melio3 1», «meino3 I1»,
«KOHBbIOraLus», «KPOCCUHIOBEP»,
«HarpaBuTe/bHbIE TeMbLa»,
«OM/00TBOPEHNE, «3Ur0Ta», «HaPYXKHOe
ON/IOA0TBOPEHMNEY, «BHYTPEHHEE
OMN0J0TBOPEHME, «/BONHOE
OnN0A0TBOPEHNE Y MOKPbITOCEMEHHbIX,
«3HOCMEPM».

XapaKTepusytoT CTaaumn pasBUTUSA NOMOBbIX
K/METOK 1 CTaUiA Meiio3a Mo cxemam.
CpaBHMBAOT MUTO3 U Mein03.

OO6BACHAKT BUOJOrMYECKYHO CYLLIHOCTb
MWTO3a 1 ONJIOA0TBOPEHNS

OnpegenstoT NOHATMA, (HOPMUPYEMbIE B XOLe
N3YYEHNSI TEMbI: «OHTOTEHE3»,
«3MOPUOHA/IbHBIV NEpUoL, OHTOreHe3a
(3smbpuoreHes)», «NOCTIMOPMOHASTbHBI
MepMof, OHTOreHe3a», «NPSAMOe PasBUTEY,
«HenpsiMoe PasBUTME», «3aKOH 3ap0/bILLIEBOIO
CXOACTBa», «OMOreHeTUYECKUIA 3aKOH,
«(hnnoreHe3». XapakTepusyrT nepuogpl
OHTOreHe3a. OnMcbIBaKOT 0COBGEHHOCTY
OHTOreHesa Ha NpUMepe Pas/InyHbIX rpymnn
opraHn3MoB. OGbACHAKOT 6MONOrNYECKYHO
CYLLHOCTb GMOreHeTUYECKOr0 3aKOHa.
YcTaHaBMBalOT NPUYNHHO-CNIEACTBEHHbIE
CBA3W Ha NPUMEPE XKXMBOTHbIX C NPAMbIM U
HenpsMbIM PasBUTUEM

OnpegensatoT NoHATMA, CPOPMUPOBAHHbIE B

O6obLLatoLmin



w

3aKoHOMepHOCTH
HacnefoBaHus
MPU3HaKoB,
YCTaHOB/NEHHbIE
. MeHgenem.
MoHornépugHoe
CKpeLyBaHue

HenonHoe
LOMVHVPOBaHWe.

FeHOTUN 1 heHOTMN.

AHanusnpyolLlee
CKpeLunBaHve

KB

Kb

3aKOHOMEpPHOCTU
Hacnefo0BaHWSA MpU3HaKOB,
YCTaHOB/eHHbIe I
MeHgenem.
MoHornbpugHoe
CKpeLLMBaHWe.
LinTonormnyeckme oCHOBbI
3aKOHOMepHOCTel
HacnefoBaHWsA npu
MOHOTM6PULHOM
CKpeLyBaHunN.

" MBpPMAONOrNYECKIin
MeTod. UncTble MHUN.
MoHornépuaHsle
CKpeLLMBaHNS.
AnnefbHble reHbl.
[TOMO3UTOTHbIE U
reTepo3nroTHbIe
OpraHu3Mbl.
JOMWHaHTHbIE K
peLeccUBHbIe NMPU3HAKW.
PacuienneHuve. 3akoH
YNCTOTbI ramerT.
MpakTuyeckas paboTa
PelueHmne reHeTnyecKmx
3afja4 Ha MOHOrMépuaHoe
CKpeLLmBaHue

HenonHoe
JOMMHMpPOBaHue. "'eHoTUN
W (heHoTuN.
AHanmsnpyrowee
CKpeLLVMBaHue.
MpakTuyeckas paboTa
PelleHWe reHeTUYECKNX
3afjay Ha HacnefoBaHue

X0[€ N3Y4eHUs TeMbl.
OTpabatbiBatoT yMeHUs PopMyIMpoBaTh
rMMoTesbl, KOHCTPYMPOBaTb, MPOBOAUTL
9KCMEePVMEHTbI, OLIEHNBATL MOJTyYeHHbIe
pesy/bTarhbl

OnpefensoT NOHATUA, (opMUpPYeEMbIe B X0e
N3yYeHUs TeMbl: «rMOPULON0rNYeCKIiA
METOM», «YUCTbIE IMHWUN», «MOHOTMBPUAHbIE
CKpeLyBaHms», «anefbHble reHbl»,
«TOMO3WTOTHbIE U FeTePO3UTOTHbIE
OpraHun3Mbl», «JOMUHAHTHbIE 1 PELLeCCUBHbIE
NPU3HAKN», «pacLLensieHre», «3akKoH YUCTOTbI
ramer».

XapakTepusyrT CYLLHOCTb
rmépraonorMyecKkoro MeToga.

OnucbIBaKOT OMbITbI, MPOBOAUMbIE
I".MeHpenem no MoOHoOrMépuaHoMy
CKpeLLMBaHMIO.

CocTaBndAoT CXeMbl CKpeLLMBaHWA.
OOBACHAKOT LMUTONOMMYECKNE OCHOBbI
3aKOHOMEPHOCTEN HacnefoBaHUA NPU3HAKOB
npy MOHOTMOPUAHOM CKPELLMBAHUN.
PeLuatoT 3afa4n Ha MOHOTMOpUIHOe
CKpeLLBaHme

OnpefensoT NoHATUA, hopMUpyeMble B X04e
N3yYeHWs TEMbI: «HEerosiHoe
JOMUHUPOBAHMEY, «TEHOTUMN, «PEHOTUM,
«QHaM3NPYIOLLiEe CKPELLIMBaHNE».
XapakTepusyrT CYLLHOCTbL aHaIM3NPYHoLLIEro
cKpeLmsaHus. COCTaBNAKT CXEMbI
CKpeLmBaHua. PelllatoT 3a4a4m Ha
HacnefoBaHWe NPU3HAKOB MPU HEMosHOM

YPOK 4.
«MHamBnpyansHoe
passuTne
OpraHu13MoB»

MNpakTnyeckas
pabota Ne 1
«PeLueHne
reHeTUYeCKNX
3afay Ha
MOHOrMbpuaHoe
CKpeLimBaHne»

MpakTnyeckas
paboTta Ne 2
«PeLLeHne
rEHETUYECKNX
3afay Ha
Hac/fefoBaHue
MpPU3HaKoB npu
HEerno/IHOM



3 AurnbpugHoe

5 cKpewmsaHme. 3aKoH
HEe3aB1CUMOT0
HacnefoBaHus
MpY3HaKoB

3 [eHeTuKa nona.
6 CuenneHHoe C NOAOM
HacnefoBaHve

w

O6006LatoLLmnii YPOoK

3aKoHOMepHOCTH
N3MEHUYMBOCTH:
MOAM(MKaLMOHHasA
n3MeH4YMBOCTb. Hopma
peaxLmm

oo W

KB

KB

OKK

Y

MPU3HAKOB NPY HEMOTHOM
LOMVHMPOBaHUM

AurnépuaHoe
CKpeLyuBaHue. 3aKoH
He3aBM1CKMMOro
Hacnef0BaHWs NPU3HAKOB.
MonurnépugHoe
CKpeLyuBaHue. Peluetka
MeHHeTa.
MpakTunyeckas paboTa
PelueHmne reHeTnyecKmx
3aa4 Ha aurnépuaHoe
CKpeLymBaHue

"eHeTMKa nona.
HacnegosaHue
MPU3HAKOB, CLEMNJIEHHbIX C
nonomM. AyTocombl.
MonoBble XPOMOCOMbI.
FOMOrameTHbIi 1
reTeporameTHbIiA No.
CuensneHune reHa c nosiom.
MpakTuyeckas paboTa
«PelleHne reHeTUYeCKNX
3a/la4 Ha HacnefoBaHue
MPU3HAKOB, CLEMEHHbIX C
MoJSIOM»

3aKoHOMepHOCTK
N3MEHYMBOCTH:
MOAM(MKALMOH-Has
N3MEHYMBOCTb.
Mogaungmkaunn. Hopma
peakumun.

[AOMUHVPOBaHUM

OnpegenstoT NOHATUSA, POPMUPYeEMbIE B XO4e
N3yYeHUs TEMbI: «aUrnMopuaHoe
CKpeLLyBaHMe», «3aKOH He3aBMCHUMOro
Hacneao0BaHWs NMPU3HAKOB», «NOMUIMOPUAHOE
CKpeLLmBaHue», «peLleTka MeHHeTa.

[atoT XapakTepucTnKy 1 06 bACHAIOT
CYLLHOCTb 3aKOHa He3aB1MCMMOro
HacnefoBaHUA MPU3HAKOB.

CocCTaBnsoT CXeMbl CKPELLMBAHNA U PELLIETKN
lMeHHeTa.

PeLuatoT 3aga4n Ha gurnbpuaHoe
CKpeLLyvBaHue

OnpefenstoT NoHATUA, (hopMUPYEMbIE B X0
N3y4YeHNA TEMbI: «ayTOCOMbI», «M0O/10BbIE
XPOMOCOMbI», «TOMOraMeTHbI Nos»,
«reTeporaMeTHbI MOM», «CLEMeHNe reHa ¢
MO/IOM».

[aloT XapaKTepucTnKy 1 06bACHAIOT
3aKOHOMEPHOCTU Hac/ief0BaHMA MPU3HaKOB,
CLEN/IeHHbIX C MoJIOM.

CoCTaB/AT CXEMbI CKPELLMBAHMS.
YCTaHaB/MBAOT NPUYNHHO-C/IELCTBEHHbIE
CBA3W Ha NpUMepe 3aBUCMMOCTU Pa3BUTUS
nosia ocobm OT ee XPOMOCOMHOI0 Habopa.
PewaloT 3agaun Ha HacniefoBaHVe MPU3HaKoB,
CUEN/IEHHbIX C MOIoM

OnpegenstoT NOHATUSA, CPOPMUPOBaHHbIE B
X0[e U3y4eHns TeMbI.

OTpabatbiBatoT yMeHWs POpMyIMpoBaThb
rMnoTesbl, KOHCTPYMPOBaTb, MPOBOAUTL
9KCMEPUMEHTbI, OLLeHNBATb NOSTYyYEHHbIe
pesynbTarhl

OnpegenstoT NOHATUA, (hOPMUPYEMbIE B XOLe
N3yYeHUs TEMbI: «M3MEHUYMBOCTb,
«MOANPUKaLMK», «MOANGNKALIMOHHASA
M3MEHYNBOCTb», «HOPMa peakLnm».
XapakTepusytoT 3aKOHOMEPHOCTY
MOAN(PMKALMOHHOW N3MEHYMBOCTY

JOOMUHUPOBaHNN»

IMpakTnyeckas
paboTa Ne 3
«PeLueHue
reHeTUYeCKmX
3aay Ha
anrnépugHoe
CKpeLimBaHmne»

lMpakTnyeckas
pabota Ne 4
«PeLLieHne
reHeTUYecKnx
3a/ay Ha
HacnegoBaHue
MPU3HaKoB,
CUEn/IeHHbIX C
NnoomM»

O6o6LatoLLniA
ypok Ne 5
«PellieHne
reHeTUYEeCKNX
3a4au»

JlabopaTopHas
pa6ota Ne 3
«BblisBneHne
N3MEHUYNBOCTY
OpraHvM3MoB»



w

4
0

NP D

3aKoHOMepHOCTK
M3MEHYMBOCTML:
MyTaLOHHas
M3MEHYMBOCTb

OCHOBHbIle MeTO/bI
CeneKLMmn pacTeHni

Cenekuus XMBOTHbIX 1
MMKPOOPraH/13MOB

O606LatoLLNIA YPOK-
cemmHap
Mo Teme «Cenekums»

1

1

YUH

YVH

OKK

NabopaTopHas paboTa
«BbisiBneHve
M3MEHYMBOCTH
OpraHu3mMoB»

3aKoOHOMepHOCTK
N3MEHYMBOCTY:
MyTaLOHHas
N3MeHYMBOCTb. MPUUNHBI
MyTaLuiA.

["eHHble, XPOMOCOMHbIE U
reHOMHble MyTauum.
YT1pata. Oeneuus.
Jdynnukauusa. ViHeepcus.
CuHpgpom [ayHa.
Monnnnongms.
KonxuumH. MyTtareHHble
BeLLecTBa.

Cenekums.
"mépuansaums.
Maccosblli 0TOOp.
WHanBmayanbHblii 0T60P.
Unctble nnuHUK.
bnnskopoacTBeHHOE

CKpeLLvBaHwue. "eTepo3uc.

MexxBugosas
rmopuansalms.
WcKyCCTBEHHbIN
MyTareHes.

BuoTtexHonorus.
AHTNONOTUKM

Cenekums Ha cnyx6e
YenoBeka

OpraHv13MosB.
MpvBOAAT NPUMEPbI MOAUDUKALMOHHOM
N3MEHYMBOCTM W NPOSB/IEHWIA HOPMbI
peakumun.

YCTaHaBMBaKOT NPUYNHHO-CNEACTBEHHbIE
CBA3M Ha NpVMepe OPraHM3moB C LUNPOKON U
Y3KOI HOPMOI peakumn.

BbinonHAOT nabopaTopHyto paboTy no
BbISIBNEHNIO N3MEHUYMBOCTI Y OPraHNM3MOB
OnpegenstoT NOHATUSA, (hOPMUPYEMbIE B XOe
N3YYeHUs TEMbI: «FE€HHbIE MyTaLUn»,
«XPOMOCOMHble MyTaLum», «reHOMHbIe
MyTauum», «yTpaTa», «aeneums»,
«AYNAMKaLMA», «MHBEPCUS», CUHAPOM
[JayHa», «nonunionans», «KONXMLUH»,
«MYyTareHHble BELLECTBax.

XapakTepusyroT 3aKOHOMEPHOCTH
MYTaLMOHHOM N3MEHYMBOCTI OPraHU3MOB.
MpVBOAAT NpYMepbl MyTaLWii y OpraH1M3moB.
CpaBHMBAOT MOANDMKALMM U MyTaLWWN.
O6cyXaatoT NpobneMbl U3MEHUMBOCTU
OpraHu13MoB.

OnpeaenstoT NOHATUSA, (hOpMUpYEMbIE B XOfe
N3YYEHUs TEMbI: «CENEKLMSA»,
«rUopUan3aLms», «MacCoBbIn 0TOOP»,
KNHAMBUAYA/IbHBIA 0TOOP», «UYNCTbIE SIMHANY,
«BNN3KOPOACTBEHHOE CKpPeLLMBaHNE,
«reTepo3nCc», «MEXBUA0BaA rmépuansaLms»,
«UCKYCCTBEHHbI MyTareHes»,
«ONOTEXHONOTUSA», KAHTUONOTUKI.
XapakTepusyroT MeTOAbI CeNEKLMOHHOIA
paboTbl.

CpaBHVBalOT MacCOBbIVi N MHANBUAYAbHbIN
oToop.

"OTOBAT COOBLLEHMS K YPOKY-CEMUHAPY
«Cenekums Ha cnyxoe YenoBeka»

BbICTynatoT ¢ COOOLLEHUAMM, 06CYXAAI0T
COOOLLEHNSA C OAHOKIACCHUKAMU U yYUTENEM

O6o6LIaoLLWIA
YPOK- CEMUHAp
Ne 6 no Teme



Paspnen IV. MonynaumMoHHO-BMA0BOM YPOBeHb (8 4acoB)

4
3

NN

MonynsaymoHHo-
BW/IOBOW YPOBEHb:
006LLan XxapaKTepucTnKa

JKosiormyeckme
(hakTopbl 1 yCnoBus

cpepl.

MpovicxoxaeHne BUAOB.

Pa3sutune
3BOJTHOLMOHHbIX
npeAcTaBieHni

1

1

yn

YUVH

YN

NoHATME 0 BUe.
Kputepun suga:

MOpP OO NYECKNIA,
(h13K0NOrNYECKNIA,
reHeTUYECKUiA,
3KOJI0rMYECKUIA,
reorpamyeckuii,
NCTOPUYECKMIA. Apea.
Monynaums. CeolicTBa
nonynauuin. brotuyeckme
coobLecTsa.
JlabopaTopHaspaboTa
«A3yyeHne
MOP(O/IOrMYECKOro
Kputepns Bugax»

MNMoHATNE 06

3KO/IOrMYECKMX (pakTopax.

Ycnosus cpefbl.
3konornyeckre HakTopbi:
abnoTunyeckue,
B6UoTUYECKME,
aHTPOMOreHHbIe.
3JKO/I0rnMYecKune ycrioBus:
TemrnepaTypa, BaXKHOCTb,
CBeT. BTOpnyHbIe
KNMMaTmyeckme hakTopsl.
BrivsiH1e 3K0N0rnyeckumx
YCIOBWiA Ha OpraHun3mbl.
MpoucxoxaeHve BMAOB.
Pa3BunTre 3BONOLMOHHbLIX
npeacTaBneHuniA.
OCHOBHbIE MOJIOXKEHNA
Teopuu Y. JapsuHa.
3sonouus. Teopus

OnpeaenstoT NoHATUS, POPMMPYEMbIE B XOAE
N3YUEHNS TEMbI: «BU», «MOPONIOrYECKIIA
KpUTEpUin BUAa», «hin3MoNornyYecKuii
KpUTEpUIA BAa», «rEHETUYECKUIA KpUTepuii
BUAA», «3KOMOMMYECKUI KPUTEPUIA BUaa»,
«reorpafmyeckmii Kputepuii BULa»,
«UCTOPUYECKUI KPUTEPUIA BULA», «apea»,
«MOMYNALMA», «CBONCTBA MONYNALUIA,
«BMOTMYECKME COOBLLIECTBAY.

[aloT xapaKTepucTUKy KpUTEpPMEB BUAA,
nonynALMOHHOW CTPYKTYpPbI BUAA.
OnucbIBatOT CBOKCTBA NONYNALMIA.
OO6BACHAKT PO/b PENPOAYKTUBHONM 13014LMK
B NOAAEPXKaHUM LIeNIOCTHOCTY BUAA.
BbINoNHAOT nabopaTopHyto paboTy Mo
M3y4eHNI0 MOP(OIOrMYECKOro KpuTepms
BMAA.

OnpefensitoT NOHATUSA, POPMMPYEMbIE B XOAE
N3YUEHNS TeMbI: «abUOTUYECKME
3KO/IOrMYecKme (hakTopbl», «BUOTUYECKIE
3KO/IOrMyeckme (hakTopbl», «aHTPOMOreHHbIe
3KO/IOrMYecKme (hakTopbl», «3KONOMMYECKINE
YCI0BUS», «BTOPUYHbIE KNMMaTUYECKME
(hakTopbI». [arT XapaKTePUCTUKY OCHOBHbIX
9KOJIOrMYEeCKMX (PAKTOPOB W YCIOBUIA Cpesbl.
YCcTaHaBMBaKOT NPUUYNHHO-CNEACTBEHHbIE
CBA3M Ha NPUMepPE BANSHWS 3KONOTMUECKNX
YCMOBWIA Ha OpraHn3mbl. CMbICI0BOE YTEHME

OnpenenatoT NOHATUA, hopMUpyeMble B X04e
M3y4eHNA TEMbI: «3BOJTKOLNA», «TEOpUA
JapBuHa», «BMKYLLE CUMNbl 3BOMTOLUN»,
«MN3MEHUYMBOCTbY, «60pbba 3a
CYLLECTBOBaHUE», «eCTECTBEHHbIV 0TOOP»,
CUHTETUYECKAs TEOPUS 3BOMIOLUN.

«Cenekums Ha
Cny>xk6e venoseka»

Na6opaTopHas
paboTa Ne 4
«M3yueHne
MOP®0O/IOrMYECKOro
Kputepus Bugax»



4

4
7

4
8

Monynauma Kak
afleMeHTapHasa eauHMLA
3BoNoOLUM

Bopbba 3a
CyLL,EeCTBOBaHWE 1
€CTECTBEHHbI 0TOOP

BugoobpasoBaHue

1

1

YVH

YVH

Kb

JapsuHa. [BvxyLine
CWU/bl 3BOSTIOLNN:

N3MeH4YMBOCTb, 6opbba 3a
CYLLIeCTBOBaHMe,
€CTECTBEHHbI 0TOOP.
CurHTeTNYecKas Teopus
3BOJTHOLMN.

MonynaunoHHas
reHeTuKa. 13MmeHUMBOCTb
reHooHaa

Bopbba 3a
cyllectsoBaHue. Popmbl
60pb6LI 32
cyulectsoBaHue. PopMbl
eCTeCTBEHHOro 0Tbopa

[MoHsATHE O
MWKPO3BOOLMS.

[JaloT XapaKTepucTUKy 1 CpaBHMBaIOT
3BOJIOLMOHHBIE NpeacTasneHnsa XK.b.J/1lamapka
1 OCHOBHbIE NONOXEHWA yyeHus Y. dapsrHa.
OO6BACHAIT 3aKOHOMEPHOCTU 3BOOLMOHHbBIX
MpoLeccoB ¢ no3uuuii yueHns Y.JapsuHa.
COTOBAT COOBLLEHNSA NN NPe3eHTaLMN 0
Y.[lapsrHe B TOM YuCe C UCMOob30BaHNEM
KOMMbKOTEPHbIX TEXHOMOT WA,

PaboTatoT ¢ MIHTEpHETOM KaK C MCTOYHWUKOM
MH(opmaumu

OnpegensatoT NOHATUS, (POPMUPYEMbIE B XO4€
N3yYeHUs TeMbl: «MOMYNALNOHHAA FTEHETUKA,
«TEHOMOHL. 2
Ha3bIBatOT NPUYMNHLI N3MEHYMBOCTU
reHoghoHaa.

MprBOAAT NpUMeEpbI, A0Ka3bIBatOLLMe
NpUCnocobmTenbHbINA (afanTUBHbIN) Xapak-Tep
N3MEHEHMNI reHOOoH a. \
O6cyxaalT Npobnembl ABVKYLLMX CUN
3BO/IOLMM C NO3ULMIA COBPEMEHHOM
6ronoruu.

CwMbIC/I0BOE YTEHNE.

OnpegenstoT NMoHATUA, (POPMUPYEMbIE B XOAE
M3yYeHUs TeMbl: «BHYTPMBUAOBas 6opb6a 3a
CYLLIECTBOBaHME», «MeXBIA0Bas 60pbOa 3a
CYLLIECTBOBaHME», «60pbba 3a CyLLeCTBOBaHME
C HebNaronpUATHLIMA YCNIOBUSMU CPefbls,
«CTabWNN3NPYIOLLLMIA eCTECTBEHHbI 0TOOP,
«ABWKYLLWIA eCTECTBEHHBIN 0TOOP».
XapakTtepunsyoT hopMbl 60pb6ObI 38
CYLLEeCTBOBaHME 1 eCTeCTBEHHOI0 0T60pa.
MprBOAAT NPUMEPbI UX MPOSBNEHNS B
npvpogae.

Pa3pabatbiBatOT 3KCMNEPUMEHTBI MO U3YYEeHUIO
[eNCTBMIA 0T6Opa, KOTOpble CTaHYT OCHOBO
OyoyLero yuebHo-1ccneoBare/IbCKoro
MpoeKTa.

CMbICNOBOE UTeHMe

OnpefenstoT NOHATMA, (DOPMUPYEMbIE B XO4e
N3YYEHVS! TEMbI: «MUKPO3BO/HOLINS,



4 MaKpo3BOoLYS

5 0O606LatoLLnii ypok-
0 cemuHap

Pasgen V. 3KocncTeMHbI ypoBeHb (7 4acos)
5 CoobuecTtso,
1 3KocucTeMma,

6roreoLeHo3

1

1

YUVH

OKK

YVH

Wsonaums.
"eorpadmyeckoe
B1L006pa3oBaHue.
MuKpoaBosntouua.
3onaums.
PenpoayKTnBHas
N30SI,
BupaoobpasoBaHume.
I"eorpagmyeckoe
B1A006pasoBaHme
MMoHATME O
MaKpO3BOJOLMN.
HanpasneHns
MaKpo3aBoouun. MNyTn
LOCTVXKEHNS
610/10rMYecKoro
nporpecca

buotnueckoe
Co006LecTBO, MM
6roLeHO3. JKOoCKCTEMA.
buoreoueHos

«N30M15LMA», «PENPOLYKTUBHAS U30NALMS,
«BN006pPa30BaHNE», «reorpaduyeckoe
BM006Pa30BaHMe». XapaKTepuayoT
MeXaHu3Mbl reorpagmyeckoro
BMA006pa30BaHnsA C UCMO/b30BaHMEM PUCYHKA
yyebHMKa. CMbICNI0BOE YTEHNE C
NoCNeAyHLLMM BbIABUXKEHME TMNOTES O
APYTVX BO3MOXHbIX MeXaH/3Max
BUA006pazoBaHnA

OnpefenstoT NOHATUSA, POPMUPYEMbIE B XOLe
N3YUEHNS TEMbl: «MaKPO3BOMOLNS,
«HanpaB/eHNsA 3BOOLMN», «OMONOTNYECKNTA
nporpecc», «BKNONorNYecKuin perpecc»,
«apoMop0o3», «1aMoatanTaLms»,
«aereHepaLys». XapakTepusyoT rnaBHble
HarpasneHWs 3BOJIOLMN.

CpaBHMBatOT MUKPO- 11 MaKpO3BOJHOLMIO.
O6cyxaaroT npobnemMbl Makpo3BOOLMM C
OHOK/IACCHUKAaMU 1 YUYUTENEM.

PaboTatoT ¢ AONOHUTENbHBIMU
WNH(OPMaLMOHHBIMU UCTOYHUKAMM C LIeNbIO
MOArOTOBKMN COOBLLEHMS UK MyNbTUMEAMA
npe3eHTaumn o (hakTax, A0Ka3blBatoLLMX
3BONOLMIO

BbICTynatoT ¢ COO6LLEHMAMN, 0OCYKAAI0T
COOOLUEHNS C OAHOKIACCHUKAMU W YUNUTENsMM

OnpefenstoT NOHATMSA, (hopMUpPYEMbIE B XOA€
N3YYeHNst TEMbI: «ONOTNYECKOE COOOLLIECTBO®,
«BUOLIEHO3», «9KOCUCTEMA», «OMOre0LIEHO3».
OnunCcbIBaKOT M CPaBHMBAKOT 3KOCUCTEMbI
pasIMYHOrO YPOBHSI.

MpMBOAAT NPUMEPbI KOCUCTEM Pa3HOro
YPOBHS.

O6obuatoLLmiA
Ypok- cemmnHap Ne
7 «3awpnTa
MPOEKTOB M0
ncenefoBaresibeko
7 LeaTenbHOCTU»



5
2

(6}

(6)]

CocrtaB 1 CTpyKTypa
cooblecTsa

Llenv nutaHua

MexBnoBble
OTHOLLIEHNA OPraHnu3MoB
B 3KOCUCTEME

MoToKW BeLlecTBa 1
3Hepruun B 3KOCUCTEME

Camopassutue
9KOCUCTEMBI.
JKO0rnyeckast
cyKueccus

1

KB

YK

YWH

YU

BungoBoe pasHoobpasve.
Mopdonoruyeckas u
MPOCTPaHCTBEHHAA
CTPYKTypa COOOLLECTB..
Muiesan ceTb.
YKn3HeHHbIe (hopMbL.
Tpohnyecknin ypoBeHb

Tpodunueckas CTpyKTypa
coobuecTsa. MuileBas
Lenb

Tunbl BUOTUYECKNX
B3aVIMOOTHOLLIEHWIA.
Heittpanusm.
AMeHCa/IM3M.
KommeHcanmsm
Cum6m03.
MpoTokoonepauus.
MyTyanum3m.
KoHKypeHuus.
XWLLHNYeCTBO.
Mapasntnam

MoToKwM BelLecTBa U
3Hepruun B 3KOCUCTEME.
MupaMunabl YNCNeHHOCTH
1 Gruomaccel.

Camopassutue
3KOCUCTEMBI.
JKonornyeckas
cyKueccus. PaBHoBecKe.
MepBUYHasA cykueccus.

XapakTepusytoT akBapnym Kak
NCKYCCTBEHHYIO 9KOCUCTEMY

OnpeaensoT NOHATMA, (hopMUpPYeMble B X0fe
N3y4YeHUs TeMbI: «BUAOBOE PasHOOOpasme»,
«BWJ0BOW COCTaB», «aBTOTPORbI»,
«TeTepoTPOdbI», «NPOAYLEHTLI,
«KOHCYMEHTbI», «peflyLieHTbI», «SipYCHOCTb»,
«pefikue BUAbI», «BUAbl CPEA000pa30BaTENN.
XapaKTepu3ytoT MOP(OIOTUYECKYHO U
MPOCTPaHCTBEHHYHO CTPYKTYPY COOOLLECTB.
AHaNN3NpyrT CTPYKTYPY BUOTUYECKNX
COO06LLECTB MO CXeme

CocTas/eHve Lenein nuTaHns XXmBbIX
OpraH13moB

OnpefensoT NOHATUSA, (POPMUPYEMbBIE B XOe
N3YYEHNS TEMbI: «HENTPAIN3M»,
«aMEHCANN3M», «KOMMEHCAN3M», «CUMBMNO3»,
«MPOTOKOOMEPaLMA», <MyTyam3m»,
KOHKYPEHLMSA», «XULLHNYECTBO,
«MapasuTU3M».

PeLuiatoT 3KO/IOrMYecKme 3agaum Ha
MPYIMEHEHNE 3KOMIOTMYECKMX
3aKOHOMEPHOCTENA.

MprBOAAT NPUMEPbI MOMOXUTENbHBLIX U
oTpULaTe/IbHbIX B3aMMOOTHOLLIEHUI
OpraHu13MoB B NMOMy/ALMUAX

OnpefenatoT NOHATUSA, (POPMUPYEMbIE B XOe
M3yYeHNs TeMbI: «NPamuaa YMCIEHHOCTU 1
GrioMacchbI».

[aroT XapakTepucTuKy ponn aBTOTPO(HBIX U
reTepoTPOdHbIX OPraH13MOB B 3KOCUCTEME.
PeLuiatoT 3KOIOrMYeckme 3agaum Ha
MPUMEHEHMe 3KOIOrMYECKMX
3aKOHOMEpPHOCTENA.

OnpefenstoT NoHATYSA, hopMUpYeMble B Xoe
N3yYeHUs TEMbI: «PaBHOBECKE, «TNepBUYHas
CyKLeCCHs», «BTOPUYHAsA CYKLECCUS».
XapaKTepn3ytoT NpoLecchbl camopasBUTUs
9KOCUCTEMBI.



5 O6o6uaroLmii ypok -

7 akckypeus
«bunoreoueHo3
LIKONLHOFO JBOPa»

Pasgen V1. BrocthepHblin ypoBeHb (11 yacos)

5  Buocdepa. Cpenoobpa-
8 3yiowan gesTenbHocTb
OpraH13MoB

5 KpyroeopoT BelLecTB B
9  6uoctepe

6 SBontouus Grochepbl

0

1

YN,
OKK

YWNH

KB

YVIH

BTopunyHas cykueccus

JKCKypcus B napk
Mo6eapbl

Buocdepa.
Cpepaoobpasyto-Liias
[eATeNbHOCTb
OpraH13moB

KpyroBsopoT BeLLecTs B
6rocdepe.
Broreoxummnyecknii UmK.
buoreHHble
(nuTaTenbHble)

BeLllecTBa. MMKOTPO(HbIE
N MaKpoTPOHbIe
BeLLlecTBa.
MuKpo3nemeHTbI

3sonouusa brocgeps!.
>KrBoe BeLLecTBo.
broreHHoe BeLLECTBO.
BroKOCHOe BelLLecTBO.
KocHoe BeLLecTBo.
3KONOrMYECKUIA Kpr3uc.

CpaBHMBalOT NEPBUYHYHO 1 BTOPUYHYIO
CyKLeccuu.

Pa3pabaTbIBatoT M/aH ypOoKa-aKCKypCuu
[FOTOBAT OTHET 06 3KCKYpPCUM

OnpeaenstoT NOHATUS «6rocdepa», «BOJHas
cpefa», «Ha3eMHO-BO3AYLLUHasA cpefa,
«noYysa», «OpPraHM3mMbl Kak cpefa 06UTaHUSA»,
«MexXaHN4ecKoe BO3LeNCTBIE», «(IN3MKO-
XVMWYECKOE BO3AENCTBMEY», «NEPEMELLEHMe
BELLIECTBa», «TYMYC», «(DUIbTPaLUS».
XapakTepusyoT 6mocdepy Kak rnobansHyto
3KoCKCTEMY.

MpnBOAAT NPUMepbI BO3AENCTBISA XXMBbIX
OpraH13MOB Ha Pas/NyHbIE CPebl XMU3HU
OnpeaenstoT NOHATUA «BMOreOXMMUYECKUIA
LIMKN», «BMOTeHHbIe (MUTaTe/bHbIe)
BELLECTBa», KMUKOTPO(HbIE BELLECTBa»,
«MaKpOTPO(HbIE BELLECTBA,
«MUKPO3NIEMEHTbD».

XapaKTepusyroT OCHOBHbIe
G1oreoxXnMmnYecKme LMKIbl Ha 3emre,
MCNOMb3Ya UMOCTPaLMKN YHeBHMKa.
YCTaHaB/MBAOT NPUUYNHHO-CNEACTBEHHbIE
CBA3U MeXay 6romaccoit
(MpOAYKTMBHOCTbLIO) BUAA U €ro 3Ha4YeHNEM B
nojfepXxaHum PYHKLUOHNPOBaHNS
coo6LLecTBa.

OnpeaenstoT NOHATUA «KMBOE BELLIECTBO,
«BNOreHHoe BeLLECTBO», «BUOKOCHOE
BELLIECTBO», «KOCHOE BELLECTBO,
«3KO/IOTNYECKUIA KPU3UCH.

XapaKTepu3yroT MPOLIECChl PpaHHEro aTtana
3BO/IIOLMM BroCtepsbl.

CpaBH1BatOT 0CO6EHHOCTH KpyroBopoTa
yrnepofa Ha pasHbIX 3Tanax 3BosoLum
6rocepbl 3emnu.

OKekypenda Ne 1 B
« buoreoueHos
LLIKO/IbHOT O iBOpa»



6 [wunotesbl
1 BO3HWMKHOBEHUS XXWU3HWU

6 Passutune
2  npeacTaBNEHWNIAO

MPONCXOXAEHNN XXU3HN.

CoBpeMeHHoe
COCTOSIHME NPO6/IEMbI

6 Pa3BuTME XU3HM Ha

3 3emne. 3pbl
[IPEBHENLLIEN 1 ApEBHEN
XN3HU

1

1

YWH

YNH

KB

"MnoTe3bl BO3HUKHOBEHWS
YKU3HW.

KpeaunoHnsm.
CamonpoussonbHoe
3apoxkaeHuve. 'vnortesa
CTaLMoHapHOro
cocToaHuA. 'nnoTesa
naHcnepmMumu. I'nnoresa
BGMOXMUNYECKOWA
3BO/OLMN

PasBuTre npeacTaBneHui
0 MPOUCXOXAEHNN YKU3HW.
CoBpeMeHHOe coCcTosAHMe
npo6nembl

OcCHOBHbIe 3Tanbl
PasBUTUSA XKN3HW Ha
3emne. 3pbl ApeBHeliLLei
N APEBHEN XXN3HN

OGBACHAT BO3MOXHbIE MPUYMHBI
3KONOTMYECKMX KPU3UCOB.

YcTaHaBNMBaOT NPUYNHHO-CIEACTBEHHbIE
CBSI3V MEX/y AesTeNIbHOCTbIO YenoBeKa v
3KONOMMYECKMMM Kpr3UcamM.

OnpefienstoT NOHATUS «KPEaLIMOHN3M»,
«CaMOMPOM3BO/IbHOE 3aPOXKAEHMEY, «TUMOTE3a
CTaLMOHAPHOr0 COCTOSIHUS», «TUNoTe3a
MaHCcnepMmUmn», «rMnoTes3a GUOXUMIUYECKON
3BOMIOLMUN». XapaKTepn3yHT OCHOBHbIE
rNoTe3bl BO3HUKHOBEHWS XI3HW Ha 3eMre.
O6CYXaar0T BOMPOC BOSHUKHOBEHUS YIM3HM C
OZLHOK/ACCHUKAMU 1 YUYNTENEM.

OnpefenstoT NOHATUSA «KOaLepBaThbI»,
«MPOBUOHTLI», «FUMOTE3a CUMOMOTNYECKOTO
MPOUCXOXKAEHNS 3YKAPUOTUUECKNX KIIETOK»,
«TMNoTE3a NPOMCXOXKAEHMSA 3YKapUOTUYECKNX
K/IETOK M UX OpraHongoB nyTeM BbIMsYMBaHNS
KMETOUYHOW MEMOPaHbI», «MPOreHoT»,
«3ybaKTepun», «apxedbakTepum».
XapaKTepu3yroT OCHOBHbIE 3Tarbl
BO3HWKHOBEHWS U Pa3BUTUSA XKU3HM Ha 3emse.
OnuCbIBAKOT MOIOXEHNS OCHOBHbIX MMMNoTe3
BO3HUKHOBEHWUS YKU3HMW.

CpasHuBatoT runotessl A..OnapuHa n k.
XongeiHa.

O6cyxaatoT NpobaemMbl BOHUKHOBEHUS 1
pasBUTUSA XKU3HW C OLHOKIACCHUKAMM 1
yumnTenem

OnpefenstoT NOHATUSA «3pa», «Nepuoay,
«3roxa», «KaTapxem», «apxen»,
«MPOTEPO30i», «Naneo3oi», «Me3030ii»,
«KaHO30M», «MafleOHTONOrUS», «KEMOPUI»,
«OPLOBUK», «KCUMYP», «OEBOH», «KapbOoH»,
«MEPMb», «TPUNOBUTBI», «PUHNOPUTBI»,
«KMCTenepble pbidbl», «CTerouedanbi»,
KUXTUOCTErM», «Tepancuibl». XapakTepusyroT
pasBUTUE XXM3HW Ha 3emMsie B 3pbl ApeBHELLEN
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Pa3BuTnE XX13HU B
Me3030€e U KaiiH030e

O600LLa0LLMIA YPOK-
3KCKypcus «PasBuTue
XW3HU Ha 3emne»
AHTpOMoreHHoe
BO3/e/iCTBMUE Ha

orocthepy

OcCHOBbI pauyoHanbHOro
NPUPOLONO/bL30BaHNSA

1

KB

YN,
OKK

Y

YVH

Pa3BuTKe XN3HW B
Me3030¢e U KailH030e

SKCKypcus

Ha reosiorMyeckoe
06HaXKeHVe
AHTpOnoreHHoe
BO3/le/iCTBME Ha
6rocepy. Hoocepa.
MpupoaHble pecypcsl.
Nab6opaTopHas paboTa:
«OLeHKa KayecTBa
OKpY>KatoLLel cpefibl»

PaunoHansHoe
NpYpPOLONO/b30BaHue.
O6LecTBO 0/1HOPA30BOro

1 APEBHEN XM3HW. TpUBOAAT NpUMepbI
OpraHU3MOB, HaceNsBLUMX 3eM/IHO B 3pbl
[PEBHENLLEN N APEBHEN XNZHW.
YCTaHaB/MBAOT MNPUYNHHO-CNEACTBEHHbIE
CBA3W MEXAY YCOBMAMMW Cpeabl 06UTaHns 1
3BO/TOLMOHHBIMI MPOLECCaMM Y PasfiNyHbIX
rpynn opraHnm3moB. CMbIC/IOBOE YTeHMe C
nocneayoLWwyM 3anosiHeHneM Tabnuupl
OnpefensaoT NOHATUA «TPUACY», «HOpPa,
«Mefn», «ANHO3aBpPbl», «CyM4aTble
M/IEKONUTAIOLLMEY, «MNALEHTapHble
MIEKOMUTAIOLLMEY, «MASIEOTEH», KHEOTEH,
«@HTPOMOreH».

XapaKTepu3ytoT OCHOBHbIe MepUoLbl PasBUTHS
XXW3HW Ha 3eM/ie B Me3030€ U KaliHO30€.
MpVBOAAT NPYMEpPbI OPraHn3MoB, HaCeNsBLUMX
3emnto B KailHO30€ 1 Me3030e.

Y CTaHaB/MBaOT NPUUMHHO-CNIELCTBEHHbIE
CBA3W MeXZY YCNOBUAMU Cpefbl 0OUTaHMS 1
3BOJTOLMOHHBIMY MPOLLECCaMM Y pas/INyHbIX
rpynmn opraHn3mMoB. CMbIC/IOBOE YTEHUE C
nocneayoLwWwmM 3anonHeHeM Tabnuupl.
Pa3pabaTtbIBaloT NnsaHa ypoKa-aKCKypcuu B
KpaeBefueckuii My3eid.

["OTOBAT OTHET 06 3KCKYpCUM

OnpeaenstoT MNOHATUS «aHTPOMOreHHoe
BO3/€eliCTBME Ha Broctepy», «Hooctepa»,
«MNPUPOAHBIE PECYPChI».

XapakTepusyoT Ye/oBeka Kak 6rocoumanibHoe
CYLLIECTBO.

OnuCbIBAOT 3KONIOTMYECKYHO CUTYaLMIO B T.
YNbAHOBCKE U Y IbAHOBCKOW 06/1aCTW.
YCTaHaBMBaKOT NPUYNHHO-CNEACTBEHHbIE
CBA3N MEX/Y AeSTENbHOCTHIO Yel0BeKa U
3KO/OMMYeCKMMU Kprmcamm

OnpeaenstoT NOHATUSA «paLMOHaNbHOe
NPYPOLON0b30BaHME», «0OLLECTBO
OAHOPA30BOro MoTpedeHns».

IKekypensa Ne 2
Ha reosornyeckoe
06HaKeHMe



6 O606LLAOLLNA YPOK-
8  KOH(pepeHUUs

MToro: 68 uacos
YcnoBHble 0603HAYEHUSA:

1

noTpebneHns

OKK  ¥pokK-KoH(epeHLus

XapaKTepm3ytoT COBPEMEHHOE YeN0BEYECTBO
KaK «00LLIECTBO 0[HOPA30BOr0 MNOTPEONEHUS».
O6Cy>KAatoT OCHOBHbIE MPUHLWNbI
pauMOHaHbHOIrO NCMO/Mb30BaHMA NMPUPOLAHBIX
pecypcoB

BbICTynatoT ¢ CO06LLEHMAMM NO TEME.
MpeacTaBNAOT pesy/nbTaTbl y4ebHO-
1ccnefoBaTeIbCKOM, NPOEKTHON
AeATeNbHOCTM

O6o6LaoLwi
YPOK-
KoHhepeHUms Neo
8 «3awmTa
MPOEKTOB MO
nccnefoBaresibCko
7 [eATeNbHOCTU»

YWNHM - ypok n3yyeHuns HoBoro matepuana; YTl - ypok npaktukym; YW - ypok uccnegosaHue; Kb - KoM6MHMPOBaHHbIA ypok; KOO - ypok 0606LLeHNs,

KOHTPONS 1 KOPPEKLMW 3HAHWIA.



