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Pabo4yas nporpamma
rno 6monorumn
5 -9 knacc

MNoAcHUTeNbHaaA 3anuckKa

Paboyas nporpamma no 6uonorum ana 5-9 knaccos COCTaB/eHa Ha OCHOBE MPOrpammbl Mo
ovonorun nopg ped. B.B.MaceyHuka 5-9 knaccbl (JIMHMS XXWU3HW) B COOTBETCTBMM C
Tpe6oBaHuaMN PeflepasibHOTO roCyAapCTBEHHOrO 06pa3oBaTeflbHOro CraHZapTa OCHOBHOMO
o6uero obpasoaHus (ProC O00).

Ha n3yueHwne 6nonorum B 5 — 7 knaccax otBoguTcs: no 35 yyebHbix Yaca (1 B Hegento), B 8 -
9 knaccax — no 70 yacoB (2 B Heaento).

YMK
1. B. B. MaceyHuk, C.B.CymaToxuH 1 gp. buonorusa. 5 — 6 knaccol. — M.: TpocBeLLeHue,
2019.

2. B. B. NaceuHunk, C.B.CymaToxuH u gp. buonorua. 7 knacc. — M.: INpocseLleHne, 2019.

3. A. A. lMaceyHuk, C.B.KameHckuid u gp. bruonorus. 8 knacc. — M.: INMpocseLleHne, 2019.

4. A. A. MaceyHuk, C.B.KameHckuii n gp. buonorus. 9 knacc. — M.: MpoceewieHmne, 2020

Lienn Kypca:
1. hopMMpOBaHME CUCTEMbI HAYYHbIX 3HAHWUIA O XXMBOW NPUPOSe, 3aKOHOMEPHOCTAX eé
pa3BMTUA UCTOPUYECKM ObICTPOM COKpaLLeHUn 61OIorMYecKoro pasHoobpasmns B brochepe B
pe3ynbTaTe AedATe/lbHOCTY YesioBeKa, 18 pasBUTUA COBPEMEHHbIX ECTECTBEHHO-HaYUYHbIX
npeAcTaBNeHNiA 0 KapTUHe MUPa;
2.(hopmmpoBaHmMe NepBoHaYasIbHbIX CUCTEMATU3MPOBaHHBIX MPeACTaBAeHNIA O BUONOTNYECKNX
06beKTax, npoueccax, ABNeHMNAX, 3aKOHOMEPHOCTAX, 06 OCHOBHbLIX GMONOrMYECKMX Teopusx, 06
3KOCUCTEMHOW OpraH13aLMm Xn3HK1, 0 B3aMMOCBS3M XXMBOI0 U HEXMUBOIO B Guoctepe, 0
HacneCTBEHHOCTUN N U3MEHYMBOCTW; OBNafeHMe NMOHATUAHbLIM arnnapaTom 61onoruu;
3.Npno6peTEHNE OMbITa UCNO/b30BaHNSA METOA0B OMONOrMYECKOW HayKN 1 NPOBEAEHUS
HEC/TOXXHbIX BMONOrNYECKNX IKCTIEPUMEHTOB /151 U3YHEHNUS XXMBbIX OPraHU3MOB U Ye/l0BEKa,
MPOBeAEHNS 3KONOrMYECKOr0 MOHUTOPUHIA B OKPYXKAKOLLLEN Cpeae;
4.(hopMMPOBaHME OCHOB 3KO/IOMMYECKOI rPaMOTHOCTM: CMOCOBHOCTY OLeHMBATb MOC1eACTBMISA
[eATeNbHOCTY YeoBeKa B Npupoje, BNnsSHNE (hakTOpOB PUCKa Ha 3[40P0Bbe Ye/I0BEKA; BbIOMPaTb
LieNIeBbIE 1 CMbIC/IOBbIE YCTAHOBKW B CBOMX AENCTBUAX M MOCTYNKAaX MO OTHOLLEHWIO K XXMUBOW
npuYpoae, 340POBbIO0 CBOEMY 1 OKPYXKatOLLMX, 0CO3HaHMe HEOOXOAMMOCTI AeACTBUIA NO
COXpaHeHnto 61opa3HO06Pasna N NPUPOLHBLIX MECTOOBUTAHWI BUAOB PacTEHWUI U XXMBOTHBIX;
5.(hopmurpoBaHve NpeaCcTaBIeHNn 0 3HAYEHNM BUONOTNYECKMX HayK B peLleHnmn npobiem
Heo6X0AMMOCTM paLMOHaIbHOr0 NPUPOA0NO0/Ib30BaHNS 3aLMThI 3L0POBLA N0AEN B YCI0BUSAX
ObICTPOro N3MEHEHNSA 3KOMIOMMYECKOr0 Ka4ecTBa OKPYXKatoLLLEN cpeapbl;
6.0CBOEHME NPUEMOB OKa3aHWs NEPBOI MOMOLLYM, paLMOHaIbHOV OpraHu3aummn Tpyaa v oTAbIXa,
BbIpaLLMBaHNA N Pa3MHOXEHUSA KY/IbTYPHbIX PACTEHWUIA U LOMALLHWNX XXUBOTHBIX, yX04a 38 HUMMU.
3afaum Kypca:
1.0CBOEHME BaXKHEWLWIMX 3HAHWN 006 OCHOBHbLIX MOHATMAX 6KMONOrMM 1 BUONOTNYECKON
TEPMUHOOTUW;
2.0BMafileHne ymeHusMU Habnwgatb OUONMOrMyeckne SBMEHWUs, MPOBOAUTL 1abopaTOPHbIN
9KCMEPUMEHT;
3.pa3BuTMe MO3HaBaTe/lbHbIX WHTEPECOB W WHTENNEKTYa/lbHbIX CMOCOBHOCTE B npouecce
NpoBefeHNs NabopaTopHbIX U NPaKTUYECKUX PaboT, CamMOCTOATE/IbHOrO NPUOGPETEHNS 3HAHWI
B COOTBETCTBUM C BO3HWKAKOLLMMUN XXN3HEHHBIMU NMOTPEOHOCTAMU;
4.BOCMMTaHMe OTHOLUEHUA K OGUOMOrMM Kak K OLHOMY W3 (PyHAAMEHTa/lbHbIX KOMMOHEHTOB
€CTECTBO3HaHMS U 3/1eMEHTY 00LLLeHeN0BEYECKON KY/bTYpbl;
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5.nprMeHeHre MoNyYeHHbIX 3HaHWIA U YMEHWIA 41 6e30MacHOro 1CNosib30BaHNSA N 06LLEHUS C
06bEKTaMM XMBOM MPUPOAb!, PELUeHWUS MPaKTUYECKUX 3afa4y B MOBCEAHEBHON XKMU3HW,
npesynpexaeHns ABNeHNiA, HaHOCSALLMX BPe 3[40POBbIO YeN0BeKa U OKPYXKAIOLLIEN cpeje.

MnaHnpyemble pesynibTaThl

MpegMeTHbIMM pe3ynbTaTamMu O0CBOEHWUS BbIMYCKHUKAMW OCHOBHOM LLKO/bI NPOrpaMmmbl

no 6mMonorum ABNATCA:

e DOpMUpPOBaHME CUCTEMbl Hay4HbIX 3HAHWI O >KMBOM NPUPOLE W 3aKOHOMEPHOCTHAX eé
pasBUTMA, UCTOPUYECKN ObICTPOM COKpaLLeHUM BMoNormyeckoro pasHoobpasms B buocgepe
B pe3y/ibTaTe [esTeNlbHOCTM YesloBeKa 18 CO3aHNSA eCTECTBEHHO-HaYYHON KapTWHbI MUPa;

»  dopMUpOBaHMe NePBOHAYA/IbHbIX CUCTEMATU3NPOBAHHbIX NPEACTaBEHNIA O BUONOMNYECKUX
06beKTax, npoueccax, ABMeHUSAX, 3aKOHOMEPHOCTSX, 06 OCHOBHbIX GMONOrMYECKNX TEOPUSIX,
9KOCUCTEMHOW OpraHu3auMm >KM3HW, O B3aMIMOCBS3M XXMBOIO W HEXMBOro B 6uochepe,
HacnefCTBEHHOCTN W W3MEHYMBOCTU OPraHM3MoB, OBMAZEHME MOHATUIHOM annapaTom
ovonorun;

» TlpnobpeTeHne onbiTa MCMNOMb30BaHUS METOLOB OWMOMONMYECKON HayKum W MpoBefeHue
HEC/TOXXHbIX G1OTOMMYECKMX IKCNEPUMEHTOB [/151 N3YHEHMUS XKMBbIX OPraHM3mMOB 1 YeNOBEKA,
NPOBeAEHNE 3KOMOMMYECKOr0 MOHUTOPMHIA B OKPY>KaKOLLLEN Cpeae;

*  POpMUpPOBaHME OCHOB 3KO/IOMMYECKOW rPaMOTHOCTI: CMNOCOBHOCTYM OLEHMBATL NOC/EACTBUSA
[eATeNlbHOCTY YenoBeka B MpUpode, BAWSHUE (DAKTOPOB PUCKA Ha 3[0POBbE YeE/IOBEKE;
BbIOVpaTb LieNeBble M CMbIC/IOBblE YCTAHOBKM B CBOMX AEWCTBMSX M MOCTYMKax Mo OT
HOLIEHWIO K )KMBOW nNpupofe, 340POBbIO CBOEMY W OKPY)XaroLWmMX; OCO3HaHWe
Heo6X0AMMOCTM  [eCTBMIA N0  COXpaHeHWO  GuopasHoo6pasus U MPUPOAHbIX
MEeCTO06UTaHWI BUAOB PaCTEHUI U XXMBOTHbIX;

*  dopmMupoBaHMe NPeACTaBNeHWIA O 3HAYeHWW BMOMOTMYECKUX HayK B pelleHuMn npobnem
pauoHa/IbHOTO NPMPOLOMNOL30BaHNSA, 3aLMTbl 3[40POBbA NOAEA B YCNOBUAX ObICTPOro
M3MEHEHWS 3KO/IOrMYECKOr0 KauyecTBa OKPYXKatoLLeli cpespl;

»  OcBoeHVe NPUEMOB OKa3aHWs NMePBOI MOMOLLM , PaLMOHaIbHOW OpraHmn3aLMmn oxpaHbl Tpyda
M OTAbIXa, BbIPaLLMBaHNA N PA3MHOXEHUSA KYNbTYPHbLIX PACTEHUA U LOMALLHUX YXUBOTHBIX,
yxoAa 3a HAMM.

BbINyCKHWK  Hay4uMTCA NOMb30BaTbCA Hay4yHbIMW  MeTofaMu  [A/19  pacro3HaHus
oronornyeckmnx nNpobnem; gasatb Hay4dHoe 0ObACHEHME BMONOrMYecKUM (haktam, npoueccam,
AB/IEHUAM, 3aKOHOMEPHOCTAM, WX POAM B >KU3HW OPraHM3MOB W 4YenoBeKa; MPOBOAUTH
HabMo4eHNA 32 XUBbIMU 00beKTamu, COOBCTBEHHbIM OpraHu3MoM; OMUCbIBaTb BMONOrnYecKue
06bEeKTbI, MPOLECCHl W ABMEHWUSA; CTaBUTb HEC/IOXKHble 6UOMOTMYECKNe 3KCMEPUMEHTbI U
WHTEPNPeTMPOBaTh X pe3y/bTaTbl.

BbiNyCKHMK ~ OBnafeeT  CUCTEMOM  OMOMOTMYECKUX — 3HAHUA  —  MOHATUAMM,
3aKOHOMEPHOCTSIMW, 3aKOHaMW, TEOpUSMW, MMEKOLMMU BaKHOe 006Le0bpa3oBaTe/lbHOE W
no3HaBaTe/lbHOe 3Ha4YeHWe; CBeAEHNAMMN MO NCTOPUN CTaHOBNEHMS BUOMNOTMN KaK HayKW.

BbINyCKHMK 0OCBOUT 006LMe NpWeMbl: OKa3aHUs MEePBOA MOMOLLM; pauMOHaIbHOM
opraHu3auyun Tpyga W OTAblXa; BblpalMBaHUS UM Pa3MHOXEHMSI KY/bTYPHbIX PacTEHUA W
[OMaLLHUX XXUBOTHBIX, YX0/a 3a HAMW; NPoBeeHNs HabM4eHWI 3a COCTOSAHNEM COOCTBEHHOMO
opraHusMa; npasuna paboTbl B KabuHeTe 6MoMorMK, ¢ 6GUONOrMYeCKUMK npubopamu u
WHCTPYMEHTaMMW.

BbINyCKHMK MPUOBPETET HaBblKN MCNO/b30BaHWUSA Hay4HO-MONYNSPHOW NUTepaTypbl No
6uonorum, cnpaBoYHbIX MaTepuanoB (Ha OYMaXKHbIX W 3/1EKTPOHHbIX HOCUTENAX), PecypcoB
ViHTepHeTa Npuy BbINONHEHUW YUYebHbIX 3a4ay.

BbINYCKHUK NOYYNT BO3MOXXHOCTb HaYyYUTbCA:

* 0CO3HAHHO WCMO/b30BaTb 3HaHWSA OCHOBHbLIX NpaBWi MOBELEHUS B NPUPOAE U OCHOB

340POBOro obpasa >K13Hu B ObITY;
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e BbIGUPATH LeNeBble Y CMbICNOBbIE YCTAHOBKM B CBOWX AEACTBUAX M MOCTYNKax Mo
OTHOLLEHUIO K XKVBOWA NPUPOLE, 340PO0BbI0 CBOEMY U OKPY>KAIOLLIUX;

* OpWEHTWPOBATbLCA B CUCTEME MO3HABATE/bHbIX LEHHOCTEA — BOCMNPUHUMATb
MHpopMaLMio BUONOrMYECKOro COZLEPXKaHWA B Hay4HO-MONyNsAPHON NUTepaType, CPeacTBax
MaccoBoii  MH(opmauum U UIHTepHeT-pecypcax, KPUTWUYECKUM OLEHMBATHL  MOMYyHYEHHYHO
VHChOopMaLmio, aHanm3npys ee CoAep>KaHue 1 faHHble 06 MCTOUYHWKE UHGopMaLmK;

e C034aBaTb COOCTBEHHble MUCbMEHHbIE U YCTHble COOOLLEHNS O GUONOrMYECcKnX
ABNEHNAX M MNpoLeccax Ha OCHOBE HECKONbKMX MCTOYHWKOB WHGOopmauun, CONpOBOXKAATb
BbICTYM/IEHVE Npe3eHTauuen, yunTbiBas 0CO6EHHOC T ayAUTOPHUM CBEPCTHUKOB.

>KunBble opraHn3mbl

BbINYCKHNK Hay4nTCA:

* BbIJeNATb CYLLEeCTBEHHbIE NPU3HaKN BMOMOrMYeCKUX 06BEKTOB (K/IETOK M OpraHnu3moB
PacTeHWI, XXMBOTHbIX, rPM60oB, 6akTepuii) U NPOLLECCOB, XapaKTePHbIX /15 XMBbIX OPraHW3MOB;

* aprymeHTMpoBaTb, MNPUBOAMTL [0OKA3aTe/NbCTBA POACTBA Pa3/MUHBIX TaKCOHOB
PacTeHWI, XXMBOTHbIX, FPMO0B N BaKTepwia;

* aprymeHTMpoBaTb, MNPUBOAMTL [0Ka3aTeNbCTBA Pa3/IMUMiA  PacTEHWUM, XXMBOTHBIX,
rpnboB 1 GakTepuii;

* OCYLLeCTBNATb K/acCU(UKaLumio BUONOrnMYeCKNX O6BLEKTOB (PacTEHWI, XMBOTHBIX,
GakTepuid, TrpuvbOB) Ha OCHOBE OMNpedeneHuss WX MPUHAQIEXHOCTU K  OnpeaeneHHoN
CUCTEMATNYECKON rpynne;

* pacKpbIBaTb PO/ib GUONOTMM B NPAKTUYECKON LeATENbHOCTU MIHOAEN; PO/b PasINYHbIX
OpraH13MOB B XXMU3HW Ye/l0BEKa;

* 00BACHATL OOLIHOCTb MPOUCXOXAEHWUS W 3BOMKOLUUM  CUCTEMATUYECKUX TPYnn
PacTeHWiA N XXMBOTHBIX Ha NMPUMEpPax COMocTaB/eHNs BUONOrMYECKNX 0OBEKTOB;

* BbIAB/ATL MPUMEPbI U PacKpbiBaTb CYLLHOCTb MPWUCNOCOBIEHHOCTN OPraHM3mMoB K
cpefe 06uTaHus;

* pa3nMyatb MO BHELUHEMY BWAY, CXeMam W OMNUCaHWAM peasibHble GMOMOrMYeckme
06BEKTBI NI NX N306PKEHNS, BbISBNATL OT/IMUMTE/IbHbBIE NPU3HAKM BUOMOrMYECKNX 0ObEKTOB;

* CpaBHMBaTb OWMOMOTMYECKMe OOLEKTbI (PacTeHUs, XWBOTHble, GakTepuw, rpuobsbl),
MPOLLECChI XXN3HeeATeNbHOCTY; feNaTb BbIBOAbI U YMO3aK/1HYEHUS HA OCHOBE CPaBHEHNS;

* yCTaHaB/MBaTb B3aVIMOCBSA3N MeXy 0CO6EHHOCTAMU CTPOEHUA N PYHKUUAMUN KNETOK
U TKaHel, opraHoB 1 CUCTEM OPraHoB;

* 1CMOMb30BaTb  METOAbl  OMOMOrMYECKO Hayku: Habnwgatb WM ONUCLIBATHL
oronornyeckme 06bHEKTbI U MPOLLECCHI; CTaBUTb BUOMOMMYECKNE IKCNEPUMEHTLI U OOBACHATL UX
pe3ynbTarhl;

* 3HaTb W aprymMeHTMpOBaTb OCHOBHbIE NpaBu/ia NoBeLeHNS B NPUPOSE;

* aHa/JIM3MpoBaTh W OLEHMBATL MOCNEACTBUSA LeATE/IbHOCTU Ye/I0BEKA B NPUPOLE;

* ONuUcbiBaTb UM UCMONb30BaTb MPUEMbI BbIpalUBaHUSA U PasMHOXEHUA KyNbTYPHbIX
PacTeHW N JOMALLHWX XXUBOTHbIX, YX04a 38 HUMMU,;

e 3HaTb M CO6MOAATL NpaBuna paboTbl B KAGUHETE BUOMOTUN.

BbINYCKHUK NONYYUT BO3MOXKHOCTb HayUNTbCA:

* Haxo4yTb MH(OPMALMIO O PacTEeHUsX, XKMBOTHbLIX rpndax 1 6akTepusx B HayyHo-
NONyNApPHON /MTepaType, OMONOrMYeCcKUX CnoBapsx, CrpaBovHMKax, WHTepHeT pecypce,
aHaaM3npoBaThb W OLEHNBATb ee, NepeBoAUTb U3 O4HOW POPMbI B APYrYHO;
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e OCHOBaM MCCnefoBaTENbCKON U NPOEKTHOW AeATENbHOCTW N0 U3YUYEHNIO OpraHn3MoB
pa3nMYHbIX LapcTB XKMBO NPUPOAbI, BKIOUas yMeHUs (popMynuposaTb 3adayuu, NpeAcTaBnaTh
paboTy Ha 3aWnTy 1 3aWwyLlaTh ee.

* MCNONb30BaTh MNPUEMbl OKasaHWs MepBOi MNOMOWW NpU OTPaBNEHUU ALOBATLIMU
rpmbamu, SA0BATHLIMU pPacTeHUsMU, YKycax >KMBOTHbIX; paboTbl C ONpeaeMTensiMu
PacTEHWIA; PasMHO>KEHMA W BblpaLLMBaHNA KybTYPHbIX pacTeHUid, yX040M 3a [LOMAaLLHUMU
>KVBOTHbIMY;

* OpWEHTUPOBATHLCA B CUCTEME MOPaIbHbIX HOPM W LEHHOCTEW MO OTHOLUEHWNIO K
06beKTaM >KMBOIA NpUPOAbl (MPU3HAHME BbICOKOW LEHHOCTY >KU3HW BO BCEX €€ NPOSBNEHUSX,
3KONOMMYECKOe CO3HaHMe, 3MOLMOHANbHO-LEHHOCTHOE OTHOLWEHNE K OObeKTaM >KMBOM
npupoabl);

* 0CO3HAHHO WCMOMb30BATb 3HAHWS OCHOBHbIX MPaBU/ MOBEAEHWS B NPUPOAE; BbIGUpaTh
LieneBble 1 CMbICNOBbIE YCTAHOBKM B CBOWX AEACTBMAX U MOCTYMNKax N0 OTHOLIEHUIO K KUBOIA
NpUpoge;

e C034aBaTb COOCTBEHHble TMUCbMEHHbIE W YCTHble COOGLEHNS O pacTeHusX,
>KMBOTHbIX, 6aKkTepus M rpubax Ha OCHOBE HECKONbKMX WCTOYHMKOB WHCGhOpMaLmK,
COMPOBOXKAATb  BbICTYMNNEHME Mpe3eHTauuen, ydunTbiBas OCOBEHHOCTW  ayauTOopun
CBEPCTHMKOB;

e paboTaTb B rpynne CBEPCTHMKOB MPU PELLEHNN NO3HABATE/NbHbLIX 3a4a4 CBA3aHHbIX C
M3y4YeHNeM OCOGEHHOCTEN CTPOEHUS U XKN3HEAEATENbHOCTW PacTeHWiA, YXMBOTHbIX, TPU60B 1
6aKTepuid, NNaHMpoBaTb COBMECTHYI AeATENbHOCTb, YU TbIBATH MHEHME OKPY>KAatOLMX W
afleKBaTHO OLeHMBATb COOCTBEHHbIN BKNAL, B AeATeNbHOCTb Fpynnbl.

UenoBeK 1 ero 340poBbe
BbINYCKHNK Hay4nTCA:
* BbIAENATb CYLLECTBEHHbIE MPU3HAKN BMONOrNMYECKMX 00BEKTOB (XKMBOTHbIX KNETOK U

TKaHen, OpraHoB ¥ CUCTEM OPraHoB YenoBeKa) 1 MPOLLECCOB XN3HEAEATENIbHOCTM, XapaKTepHbIX
[N15 OpraHn3mMa YesoBeKa,;

* aprymeHTMpoBaTb, MPVBOAWUTL  [OKas3aTeNlbCTBa  B3aVMOCBA3W  YefioBeka U
OKpPY>KatoLLeln cpefbl, POACTBA YeNloBeKa C XXMBOTHbLIMU,

* aprymeHTMpOoBaTh, NPUBOAUTL [OKA3aTeIbCTBA OT/IMUNIA YeNIOBEKA OT XKUBOTHBbIX;

* aprymMeHTMpoBaTb, MPWUBOAUTL [0Ka3aTe/bCTBA HEOOXOAMMOCTU COOMIOAEHNS Mep
npodunakTnky 3abonesaHnin, TpaBMaTM3Ma, CTPECCOB, BPeHbIX MPUBbIYEK, HAPYLLIEHWUS OCaHKMU,
3peHus, cnyxa, UH(EKLMOHHBIX U MPOCTYAHbLIX 32060/1eBaHNN;

* 00bACHATL 3BOMOLMIO BUAa YenoBeK pasyMHbIA Ha MpMMepax COMoCTaB/IeHNS
B1onornyeckmx 06LEKTOB U APYruX MaTepuasibHbIX apTedakTos;

* BbIFBATL MPUMEPbI W MOSACHATL MPOSB/IEHNE HACNELCTBEHHbIX 3a60NneBaHUn Yy
YefioBeKa, CyLHOCTb MPOLLECCOB HAC/EACTBEHHOCTUN N U3MEHUMBOCTH, NPUCYLLEN YeTI0BEKY;

* pa3nMyatb MO BHELUHEMY BWUAY, CXemMaM W OMWCaHWAM peasibHble 6UOIorMyecKune
00beKTbl (KMETKW, TKaHW OpraHbl, CUCTEMbl OpPraHoB) WAN KX W300paXeHUs, BbIABNATbL
OT/IMYUTESIbHbIE NMPU3HAKN BUONOTNYECKNX 0OBEKTOB;

* CpaBHMBaTb GMONOrMYeckMe 00bEKTbI (KNETKWU, TKaHW, OpraHbl, CUCTEMbl OpPraHoB),
MPOLLECChI XM3HELeATEIbHOCTU (NUTaHWe, AblXaHue, 06MeH BeLLECTB, BblAeNeHVe 1 ap.); fenatb
BbIBOZb! Y YMO3aK/THOYEHUS HA OCHOBE CPaBHeHWS;

* YCTaHaB/IMBATb B3aVMOCBA3N MEXAY 0COOEHHOCTAMMU CTPOEHUA U (PYHKLUAMUN KNETOK
W TKaHeld, opraHoB 1 CUCTEM OPraHoB;
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* MCNONb30BaTb METOAbl  OMOMOTMYECKOM Hayku: Habnwgatb W ONWCLIBATb
ouonorunyeckme 06bLEKTbI M NPOLLECCHI; MPOBOANUTL MCCNEA0BaHWUS C OpraHM3MOM YesioBeKa U
06BACHATb UX Pe3yNnbTaThl;

* 3HaTb W apryMeHTUpOBaTb OCHOBHble MPUHLMMbI 340POBOr0 06pas3a >KU3HK,
pauvoHaIbHOW OpraHu3auun Tpyaa u OTAbIXa;

* aHaM3MpOoBaTh M OLEHNBATb BMAHME (DAKTOPOB PUCKA Ha 3[0POBbLE YE/IOBEKA;

* OMMCbIBATb M NCMO/b30BaTb NMPUEMbI OKa3aHUS NEPBO MOMOLLY;

e 3HaTb M cO6MOAATL NpaBuna paboTbl B KABUHETE GUONOTUN.

BbINYCKHUK NOAYYNT BO3MOXHOCTb HayYUTbCS:

e 00bACHATb HE0OXOAMMOCTb MPUMEHEHWUS TEeX WM MHbIX NPUEMOB NPU OKazaHum
NepBoii AoBpayYebHON NOMOLLM NPK 0T PaBNEHNsX, 0XKOorax, 06MOPO>KEHNSX, TpaBMax, CnaceHum
yTOnatoLLero, KPOBOTEYEHMSAX;

* Haxo4uTb WMH(OPMALMIO O CTPOEHUN W >KU3HELeATENbHOCTY YenoBeKa B Hay4yHO-
NonynsipHO uTepaType, OMONOrMYECKUX CnoBapsx, CrpaBoYHMKaX, WHTepHeT-pecypce,
aHanM3npoBaThb M OLEHMBATb ee, NepPeBoANTb U3 O4HON hOPMbI B APYTYHO;

* OPVEHTMPOBATbLCSA B CUCTEME MOPabHbIX HOPM W LEHHOCTEW MO OTHOLUEHNO K
CO6CTBEHHOMY 3[]0POBbLIO 1 340POBbLIO APYIUX NHOAEN;

* HaxoguTb B Y4ebGHOM, Hay4yHO-MOMYNAPHOM /nmTepaType, VHTepHeT-pecypcax
VHhopMaLmio 06 opraHn3Me Yenoseka, 0hopMAATb ee B BiAE YCTHbIX COOOLLEHMNI N JOKNAJ0B;

* aHaNM3MpoBaTb U OLEHMBATb LieNEBbIE N CMbICNIOBbIE YCTAHOBKM B CBOUX AE/CTBUSX 1
NOCTYNKax M0 OTHOLIEHMIO K 3[0POBbI0 CBOEMY U OKpY>KawLWwX; NOCNeACTBUS BAUSHUS
(haKTOpPOB pPUCKA Ha 3[0POBbE YE/0BEKA.

e C034aBaTb COOCTBEHHbIE NMUCbMEHHbIE U YCTHbIE CO06LLEHNA 06 OpraHn3Me YenoBeka
1 €ro >Ku3HeAes TeNbHOCTM Ha OCHOBE HECKO/bKMX MCTOYHMKOB MHhOpMaLni, CONPOBOXKAATb
BbICTYN/NEHNE Npe3eHTauueid, yunuThiBast 0COOEHHOC T ayauTOPUN CBEPCTHUKOB;

e paboTaTb B rpynne CBEPCTHMKOB NPW PELLEHNN NO3HABATE/NbHbIX 3a7a4 CBA3aHHbIX C
OCOGEHHOCTSIMW CTPOEHUA U >KWU3HEAESATENbHOCTM OpraHu3aMa u4enoBeka, NAaHMpoBaTb
COBMECTHYI0 [eATeNbHOCTb, YYNTbIBaTb MHEHME OKPY>KAKLWMX W afieKBaTHO OLeHVWBaTb
COOCTBEHHbIN BKNaf, B 4eATeNbHOCTb Fpynnbl.

O6Lwpme 6ronornyeckme 3aKOHOMepHOCTH
BbINYCKHMK HayunTcs:
* BbIJeNATb CYLLECTBEHHbIE MPU3HAKN BUONOrMYECKNX OOBEKTOB (BMAA, IKOCUCTEMBI,

orocdepsbl) 1 NPOLLECCOB, XapaKTepPHbIX 415 COOOLLECTB XXMBbIX OPraHU3MOB;

* aprymeHTMpoOBaTb,  MPWBOAUTL  AOKasaTeNbCTBA  HEOOXOAUMOCTM  3aWUThl
OKpY>KatoLLeli cpeabl;

* aprymeHTMpoBaTh, NPUBOANTL A0OKa3aTe/bCTBA 3aBUCMMOCTU 3[40POBbS YenoBeKa OT
COCTOSIHUSA OKPY>KatoLLElN Cpeabl;

* OCYLLECTBNATL KMacCUUKaumMo 61MOoNormyecknx O0O6bLEKTOB Ha OCHOBe OMpefeneHus
MX NPUHAANEXHOCTY K ONPeAeNeHHON CUCTEMATMYECKO rpynne;

* packpbiBaTb pPoO/fib  OMONOrMM B MPaKTUYECKOW [AesTeNbHOCTU  NOfEeN;  ponb
OMoNornyeckMx OOBLEKTOB B MNPUPOLE W >KU3HW YeslOBEKA; 3HAaueHme OK1oNorMYecKoro
pasHo06pasns Ans coxpaHeHUs buochepsl;

e 00bACHATb OOWHOCTb MPOMCXOXAEHUA W 3BOMKOLMM  OPraHM3MOB Ha OCHOBE
COMOCTaB/IEHMSt 0COBEHHOCTEN MX CTPOEHNSA U (DYHKLMOHUPOBaHWS;
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o 00OBACHATb MexaHU3Mbl HacMeLCTBEHHOCTU W W3MEHUYMBOCTW, BO3HWMKHOBEHMSA
npUcnoco6/1IeHHOCTH, NPOLLECC BUL006Ppa30BaHNS;

* pas/myatb MO BHELUHEMY BWAY, CXeMaM W OMUCaHWAM peasibHble GMONOrnyeckme
06BEKTBI NI NX N306PKEHNS, BbISBNAA OTIMUNTENbHBIE MPU3HAKN GMONOTMYECKMX 0OBEKTOB;

* CpaBHMBaTb GMONOrMYeckme 06bEKTLI, MPOLECCHI; AeNaTh BbIBOAbI Y YMO3aKIHOUEHNS
Ha OCHOBE CpaBHeHWS;

e yCTaHaB/MBaTb B3aUMOCBA3N MeXJYy OCOOGEHHOCTAMM CTPOEHUS U (DYHKUUAMM
OpraHoB 1 CUCTEM OpPraHoB;

* MCNONb30BaTb  METOAbl  OMOMOTMYECKOM Hayku: Habmogatb U ONUCLIBATb
oronornyeckme 06bEKTbI U MPOLLECCHI; CTaBUTbL BUOMIOMMYECKNE IKCTIEPUMEHTbI U 0OBACHATL UX
pe3ynbTarhl;

* 3HaTb M aprymMeHTUPOBaTb OCHOBHbIE MpaBu/ia NoBeAeHNS B NPUPOLE; aHa/IM3MpoBaTh
W OLLeHVBaTb MOCNEACTBUA AeATEIbHOCTY Ye/loBeKa B NPUPOLE;

* ONUCbIBaTb W WUCMONb30BaTb MPMEMbI BbIpaMBAHUSA U Pa3MHOXEHUA KYNbTYPHbIX
pacTeHWn N [OMALLHUX XXUBOTHbIX, YX0/4a 338 HUMM B arpoLeHo3ax;

* HaxoauTb B Y4yeOHOW, Hay4yHO-MOMYNSAPHOW NMTepatype, WIHTepHeT-pecypcax
MH(OpMaLMIO O XMBOW NPUPOAe, 0hOpMIATL ee B BUAE MUCbMEHHbIX COOOLLEHWI, LOKNaJ0B,
peeparos;

e 3HaTb M CO6MOAATL NpaBua paboTbl B KABUHETE GUOOTUN.

BbINYCKHMK NOAYYNT BO3MOXHOCTb HAYUUTbCA:
e TMOHMMaTb 3KONOorn4yeckue I'IpOGJ'IEMbI, BO3HUKaKOLNE B YC/NOBUAX HeEpPaLUUOHabHOIo

NPUPOLONONL30BaHNS, U MY TW PELLEHNs 3TUX NPO6/eM;

* aHaM3MpoBaTb U OLEHMBATb LiENIEBbIE N CMbICNIOBbIE YCTAHOBKM B CBOUX AEACTBUSAX U
NOCTYNKax MO OTHOLIEHWO K 3[0POBbI0 CBOEMY W OKpPY>KaloLWMX, MOCNeACTBUA BAUSHUA
(haKTOpPOB pUCKa Ha 3[40POBLE YENOBEKA,;

* HaxoguTb WHGopmauuo no Bonpocam 06Leid 61Monorum B Hay4HO-NOMYNAPHON
MTepaType, Cneunain3vpoBaHHbIX OGMONOrMYECKUX CNoBapsx, CnpaBoyHWKax, VIHTepHeT
pecypcax, aHanmM3nMpoBaThb W OLEeHMBaTb ee, NePeBOANTb U3 04HOW (DOPMbI B APYTYI0;

* OpPWEHTWPOBATHLCA B CUCTEME MOPAIbHbIX HOPM W LEHHOCTEA MO OTHOLIEHNID K
06bekTaM >KVBOW NpUPoAbl, COGCTBEHHOMY 30POBLIO W 3L0POBLI0 APYruX Ntofei (npu3HaHue
BbICOKOM LIEHHOCTU >XU3HW BO BCEX €€ NPOSBNEHUAX, IKONOMMUYECKOE CO3HaHWe, IMOLMOHANBHO-
LLeHHOCTHOE OTHOLLUEHME K 06BEKTaM >KUBOIN NpUPoSbl);

e co3faBaTb COOGCTBEHHble MUCbMEHHbIE W YCTHble COOOLIEHMS O COBPEMEHHBIX
npobnemax B 06nacTW GUONOTMM U OXPaHbl OKPY>KAlLWENn Cpedbl HA OCHOBE HECKOMbKMX
WCTOYHMKOB  MHCpOpMaLMK,  COMPOBOXKAATH  BbICTYMNEHWE Mpe3eHTauuneid, yunTblBas
0CO6EHHOCTW ayAnTOpPUN CBEPCTHIKOB;

* paboTaTb B rpynne CBEPCTHWUKOB NPY PeLLEHNN NO3HaBATE/bHbIX 3a84ay CBA3aHHbIX C
TEopeTUYECKUMU U NpaKTUYeckuMu npobnemamm B 06nacTU  MOMEKYNSPHOW  GUONOrnu,
reHeTVKU, 3KONOTruK, GUOTEXHONOTUN, MeULIMHBI 1 OXpaHbl OKPY>KatoLLel cpefbl, NnaHMpoBaTb
COBMECTHYIO [eATENbHOCTb, YUNTbIBATb MHEHWE OKPY>KaloWMX U afeKBATHO OLEHWBaTb
COOCTBEHHbIN BKNaf B eATeNbHOCTb rpynbl.

OCHOBHOEe cofepXxaHune yuebHoro Kypca «buonorus 5 - 9 knaccbi»

YyebHoe cofep>kaHure Kypca 61Monormm MMeeT CnesyroLLyto KOHCTPYKLUMIO:
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1. OCHOBHble MNPU3HaKM W 3aKOHOMEPHOCTW XKM3HeLesTeNbHOCTUM opraHu3moB (5,6

Knaccebl).

2. MHoroo6pasue »xu1Boi npupogsl (7 Knacc).

3. UesnoBek 1 ero 340poBbe (8 knacce).

4. OcHoBbI 06LLeRn 6uonorum (9 Knacc).
CopepxaHue 06yyeHUs B 5 1 6 Kiaccax Haue/eHo Ha PopMupoBaHmne y 00yHatoLLmMXca 3HaHNI
MPU3HAKOB W MPOLECCOB XKWU3HELeATeNbHOCTM  (NUTaHWe, AblXaHue, POCT, pas3BUTWeE,
Pa3MHOXEHWE), MPUCYLLMX BCEM >XMBbIM OpraHu3mam, B3avMOCBSA3M CTPOEHUS W (YHKLUNNA,
pasHbIX POPM PerynsaumMm npoLEeccoB XMU3HELeATEIbHOCTUN. 3aBepLUaeTcs Kypc pacCMOTPeHMEM
opraHM3mMa Kak efuMHOro Lefioro, COrsacoBaHHOCTM MPOTEKAOWMX B HEM MNPOLIECCOB W
B3aVIMOZENCTBUSA C OKPYXKAIOLLENA Cpesoi.
B Kypce 6uonormm 7 Knacca paclUMpSAOTCA 3HaHWUSA O pasHO06pasvy XXMBbIX OpraHW3MOB,
yyallimecs O0CO3HAatOT 3HAYMMOCTb BWAOBOro 60ratcTea B MPUPOLE W XKM3HM YeNOBeKa,
3HAKOMSATCA C 3BOJIIOLMEN PaCTEHUIA U XXMBOTHbIX, U3Y4at0T B3aMMOOTHOLLEHUS OpraHW3MOB B
MPUPOLHBIX COOOLLECTBAX, BNUAHME (DAKTOPOB Cpeibl Ha XU3HELEATEIbHOCTb OPraH13MOoB.
CofepxaHve Kypca 6rmonornmn 8 knaccaHanpas/ieHO Ha ()OPMUPOBaHWE 3HAHWUIA U YMEHUI B
06/1aCTV OCHOB aHaTOMWUW, (DM3MONOTMN N TUTWEHbI YesloBeKa, pean3auuio YCTaHOBOK Ha
300pOBbIi 06pa3 xu3HWU. CofepxaHre Kypca OpUEHTUPOBAHO Ha Yr/ybnieHue n paclumpeHume
3HaHWI O NPOSABIEHUN B OPraHM3Me YesI0BEKA OCHOBHbIX XM3HEHHbIX CBOICTB, NepBOHaYa/IbHbIe
NPesCcTaB/ieHNs O KOTOPbIX OblIM MONyYeHbl B 5-7 Knaccax, NpuobpeTeHMe a3oB OKa3aHus
nepBor MeANLUHCKO MOMOLLN.
CopepxxaHne Kypca 6uonormm 9 Knaccan OCBALLEHO OCHOBaM o6uieri 6uonorun. OHO
Hanpas/ieHO Ha 00600LLeHNe O6LUIMPHbLIX (haKTUYECKMX 3HAHWI U CrieunasibHbIX NPaKTUYEeCKnX
YMEHWA, COPMMPOBaHHLIX B MPeabIoyLUMX K/accaxX; TeCHO CBf3aHO C  pasBUTUEM
OMONOrMYeCKOl HayKun B LIe/IOM M XapaKTepusyeT COBPEMEHHbIN YPOBEHb Pa3BUTMS G1ONOTUN.

CofepxaHue nporpaMmmbl
Buonorus. 5 knacc

(35 yvacos, 1 4ac B Hefiento)
BBefeHuve. bruonormna Kak Hayka (7 4acoB)
Bronornsa — Hayka 0 XuBoW npupoge. MeTtofpbl nsydeHuns 6uonornu. Kak pabotats B
nabopartopuun. PasHoobpasue XnBoi npupogbl. Cpeasl 06UTaHWUs OpraHM3MOB.
KneTka-oCHOBa CTPOEHUSA W XXU3HeLesATeIbHOCTU opraHm3mos (10 yacoB)
YBennuntesbHble Nprbopbl. XMMUYECKNIA COCTaB KNeTKU. CTPOeHME KNETKMN.
YKn3HeaeATeNnbHOCTb K/ETKU.
JlabopaTtopHble paboThbl:
1. YCTpOINCTBO MUKPOCKONA 1 NpuéMbl paboTbl C HUAM.
2. PaccmatpumBaHuve KeTOYHOMO CTPOEHUS PaCTEHWNIA C MOMOLLGHO NYMbl.
3. O6GHapy>XeHNe OpraHNYecKMX BELLECTB B K/IETKaX PaCTEHWIA.
4. TpuroToBneHre 1 paccMaTpuBaHue rnpenapara KoXXULLbl Yelyn nyKa nog M1UKPOCKOMOM.
5. MNpuroToBneHve 1 paccMaTpyBaHue npenapara naacTug B KneTkax 9nnogos Tomara, pabuHsbl,
LUMMOBHMKA).
MHoroob6pasue opraHn3amoB (18 yacoB)
Knaccugmkayms opraHmamos. CTpoeHve 1 MHOroobpasve 6aktepunin. CTpoeHune 1
MHOroob6pasue rpnbos. XapakTepucTuka Lapctea PacteHus. Bogopocnu. JinwaiHukn. Mxu,
ManopoTHWKMK, NiayHbl, XBowy. CemMeHHble pacTeHuns. LiapcTBo XXMBOTHbIe. oaLapcTso
OpHokneTouHble. MNoguapcTso MHOroKeTouHbIe. BeCN03BOHOUHbIE XXMBOTHbLIE. [103BOHOUHbIE
XMBOTHbIe. MHOroo6pasue XnBow NpUpofpbl.
Jabopatopble paboThbl:
1. OCO6EHHOCTM CTPOEHNSA MYKOpa U APOXOKEN.
2. BHelHee CTpOeHMe LIBETKOBOr0 pacTeHus.



CopeprkaHune nporpaMmmb|
Buonorusa. 6 knacc
(35 yacoB,1 yac B Hefento)
Pasgen 1. )KusHefeAaTe/ibHOCTb opraHn3mos (17 4.)

O6MeH BeLLeCTB — r1aBHbIV NPU3HAK XN3HW. [TPOLECChI XMN3HeLeAaTeNbHOCTA OpraHM3MOB.
O6MmeH BelecTB. CocTaBHble KOMMOHEHTbI 06MeHa BELLLECTB: NMUTaHWe, AblXaHue, NoCTymnIeHne
BELLECTB B OpraHu3M, UX TPaHCMOPT 1 npeobpa3oBaHue, BbigeneHve. Icnosb3oBaHne 3Heprum
opraHvu3mamu. NoyBeHHOe NUTaHWe pacTeHuiA.

MuTaHme. Cnocobbl NUTaHUA OpPraHM3MoB. ABTOTPOMHbIE U FeTepOTPOdHbIE OPraHU3MbI.
MouyBeHHOe NUTaHWe pacTeHWid. KopeHb, ero CTpoeHue M (PyHKUMKW. TlornowieHne BOAbl U
MUHepasibHbIX BeLecTB. J1TabopaTopHbIi OMbIT «[OroLeHNe BOL4bI KOPHEM».

YpobpeHus. YnpasfieHWe NMOYBEHHbIM NUTaHWEM pPacTeHWn. Y [06peHus MUHepasibHbIE U
opraHuyeckume. Cnocobbl, CPOKN 1 [03bl BHECEHUA YA0OPeHWiA. Bpes, HAaHOCUMbIN OKpYXXatoLLeit
cpefe MCronb30BaHMEM 3HaUMTENbHbIX 403 YA06peHniA. Mepbl 0XpaHbl MPUPOAHON cpespl.

doTocnHTE3. POTOCUHTES. X/1I0PONMACTbI, X/I0POPUIN, UX PONb B (DOTOCMHTE3E. YTpaB/eHue
(hOTOCMHTE30M PacTeHUN: YCI0BUA, BNAIOLLME HA MHTEHCUBHOCTbL (DOTOCUHTESA.

3HaueHune QoTocuHTe3a. 3HadveHuWe (oTocuHTe3a. Po/b pacTeHuidi B 06pa3oBaHUM U
HaKOM/eHUN OpraHNYeCcKmX BeLLLeCTB M Kucnopoga Ha 3emse. INpobema 3arpssHeHns Bo3ayxa.

MuTaHne OGakTepuini U rpnboB. lMutaHne GakTepuii U rpuboB. PasHOO6pasme crnocobos
nuTaHns. Iprbsl canpoTpodbl U NapasuTbl. CUMOMO3 Y 6aKTepuin U rprmoos.

"eTepoTpodHOE NUTaHNe. PacTUTE/IbHOSAAHBIE XXUBOTHbIE.
eTepoTpohHOe NuTaHMe. uTaHne XMBOTHBIX. [uwieBapeHue. Mulla Kak CTPOUTESbHbIIA
MaTepuan U UCTOYHUK 3HEPTUU A1 XKMBOTHbIX. Cnocobbl [0ObIBAHUA MULLM YKUBOTHLIMU.
PacTUTeNIbHOSAAHBIE XXMBOTHbIE.

MnoTosALHbIE U BCeAAHbIE XMBOTHbIE. XULLHbIE PaCTEHNUS.
MnotosaHble 1 BCEALHbIE XMBOTHbIE, OCOGEHHOCTW NUTAHUA U L06bIBaHUA NULLM. XULLHbIE
pacTeHus.

Ma3006MeH MeX/y OpraH13MOM M OKPYXKaKoLLLEN cpeaoin AbixaHune XXMBOTHbIX.
[bIXxaHve KaK KOMMOHeHT 00MeHa BELLECTB, ero po/ib B XW3HW OpPraHu3MoB. 3HaYeHve
Kncnopoga B npotecce AbixaHus. OpraHbl AblXaHWA Y XXMBOTHbIX. OCOBGEHHOCTM ra3o0bMeHa y
YXVBOTHbIX.

[bIxaHne pacTeHuiA.

[bIXaHWe pacTeHWi1, ero CyLHOCTb. PO/b YCTbULL, YeUeBUYEK N MEXK/IETHUKOB B ra3000MeHe y
pacTteHuiA. MprMeHeHne 3HaHWIA O AbIXaHWUM PacTeHWI NP UX BbIPALLMBAHUW N XPaHEHU
ypoxxas. J1abopaTopHbIi1 OMbIT «BblgeNieHne YrieK1coro rasa npu gbiXaHnum.

MepefBuKeHWe BELLECTB B OpraHM3max. MepeaBukeHVe BELLLECTB Y pacTeHMWIA.
MepenBuKeHMe BELLECTB Y pacTeHWIA. TpaHCNOPT BELLECTB Kak COCTaBHas YacTb 06MeHa
BeLecTs. [NpoBoaawas (yHKLmMA cTebns. MNMepeasrkeHne BOAbI, MUHEPA/IbHBIX U OpPraHNYecKux
BELLEeCTB B pacTeHuu. JlabopaTopHbIi onbIT «[NepefBudkeHre BELLECTB Mo Nobery pacTeHus».
3anacaHune opraHMYecKMX BeLecTB B OpraHax pacTeHWid, X UCMO/b30BaHWe Ha NPOLecChl
XW3HeAeATeNbHOCTM. 3almTa pacTeHN OT NOBPEXAEHWIA.

MepeByXeHWe BELLECTB Y XWUBOTHbIX.

MepeaBvkeHWe BeLLECTB Y XMBOTHbIX. KpoBb, eé cocTaB, (DYHKL MK 1 3HaYeHne. KpoBeHOCHas
CUCTEMA XXMBOTHBIX, OpraHbl KPOBEHOCHOW CUCTEMbI: KPOBEHOCHbIE COCYabl U cepaue. Posb
reMouInm N KPOBM B TPAHCMOPTE BELLECTB B OPraHn3M XXMBOTHOIO U OCYLLLECTB/IEHUM CBA3N
MEXZY ero opraHn3mamu.

OcB06OXAeHNe OpraHn3ma OT BpeLHbIX NPOLYKTOB XWU3HeaeATeNbHOCTW. BblgeneHne y
pacTeHWiA.

O6pa3oBaHMe KOHeYHbIX MPOAYKTOB 06MeHa BELLECTB B MPOLIECCE XXN3HELEATEIbHOCTU
OpraHu3moB. BbigeneHne 13 opraHn3ma npojyKToB XU3HeAesATeNbHOCTU. BbigeneHve y
pacTeHWiA: yaaneHne NPoAyKTOB 06MeHa BELLECTB M3 paCTUTE/IbHOIO OpraHn3ma Yepes KOpHY,
ycTbUUa, N1CTbA. Jnctonag,
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BbleneHve y >XMBOTHbIX.
Y [aneHvie NnpoAyKToB 06MeHa BELLECTB M3 OpPraHn3Ma XXMBOTHOI0 Yepes Xabpbl, KOXY, Nérkue,
noykn. OCO6eHHOCTY NPOLECCa BblAeNEHUNSA Y XUBOTHbIX.
NabopaTopHas paboTa:
[MepeaBvXeHWe BeLLeCTB Mo Nobery pacTeHus.
Pasgen 2. Pa3MHOXeHWe, pocT 1 pasBuTme opraHmn3mMoB (7 4.)
Pa3mMHOXeHVe OpraH1M3mMOoB, ero 3HayeHue. becrnosioe pasMHOXEHUN.
Pa3MHOXeHWe OpraHn3mMoB, ero posib, a MPeeMCTBEHHOCTU MOKOMIEHWUI. Pa3MHOXeHMe Kak
BaKHENLlee CBOWCTBO oOpraHuM3MoB. Cnocobbl pa3MHOXeHMs opraHu3MoB. becnosnoe
Pa3MHOXEHWe PacTeHUA N XMBOTHbIX. JlabopaTopHas paboTa «BeretatvBHOE Pa3MHOXEHWE
KOMHATHbIX PaCTEHUI»
MonoBoe pasMHOXEHME.
MMonoBoe pasMHOXeHWe, ero 0cobeHHOCTW. [MonoBble KNeTkn. OnnogoTBopeHue. LiBeToK —
OpraH MosIoBOr0 Pa3MHOXEHWS PacTeHWi, ero CTpoeHue U yHKUMK. OnblieHne. Y CNoXXHeHVe
Mo/IOBOr0  PasMHOXEeHMs B MPOLECCe WMCTOPUYECKOro pasBUTUA. 3HAuYeHWe MosioBOro
Pa3MHOXEHWA A/ MOTOMCTBA W 3BOJIIOLMM OPraH1yecKoro Mmupa.
POCT 1 pa3BuTHe — CBOCTBA XXMBbIX OpraHn3MoB. VIHANBMAYa/IbHOE pa3BUTHE.
PocT © pa3BWTME — CBOMCTBA JKMBbIX OpraHu3moB. [IpuMyMHbI pocTa OpraHWM3MmOB.
MpOAOMKNTENBHOCTL  POCTA  pPacTeHWn U XKMBOTHbIX. OCOBEHHOCTM pocTa  pPacTeHWN.
NabopatopHas pabota «OnpefeneHne Bo3pacTa fepeBa (CTBONA WM BETKM) MO CrUY».
VHavBmayanbHoe passuThe. B3aMMOCBS3M  NPOLIECCOB poCTa WM pasBUTUA  OpraHW3MOB.
ArpoTexHMYecKme Npuémbl, YCKOPSHOLLME POCT PacTeHWA.
NabopaTopHasa paboTa: BeretatBHOE pa3MHOXEHNE KOMHATHbIX PacTeHWA.
Pasgen 3. Perynauns XusHeesaTelbHOCTU opraHm3mos (11 u.)
CnocobHOCTb OpPraHM3MOB BOCMPUHUMATL BO3LEVCTBMM BHELLHEA Cpedbl U pearmpoBaTb Ha
HUX
Pa3gpaknMoCTb — CBOWCTBO JKMBbIX OPraHuM3MOB. Peakuus pacTeHWA W >KUBOTHbIX Ha
M3MEHEHWS B OKpY)KatoLLeid cpefie. BUOpUTMbI B XXM3HU OpraH1U3MOB.
"'ymOpasibHas perynaums >Xn3HeLeaTeIbHOCTY OPraH13mMoB.
Bronornyeckn akTvBHble BeLlecTBa — TOPMOHbI. [TOpMOHanbHas perynsaumsa. MymopaibHas
perynauus. HA0KPUHHAA CUCTeMa, eé po/ib B N'YMOPa/IbHOM perynsaumMm opraHu3MoB.
HeiporymopanbHas perynsaums Xxuw3HeLesTeslbHOCTU MHOTOK/IETOUHBIX XXUBOTHbIX.
O6Luee npescTaB/eHWe 0 HepPBHOW cucteMe. HeipoH. Pehnekc. HeilporymopasnbHas perynaums
MPOLLECCOB XW3HeAeATeNbHOCTM OpraHU3MOB.
MoBepeHwve. [iBuraTe/ibHas akTUBHOCTb Y pacTeHUiA. Buabl NoBeLeHWS XUBOTHbIX.
[B/XeHne opraHn3mMosB.
[BMKEHNe — CBOWCTBA XMBbIX OpraHM3MoB. MHoroobpasne crnoco60B ABVXKEHWUS OPraH13MOB.
[BWXeHVe y pacTeHWIA. MepesBrKeHne XXMBOTHBIX.
OpraHunsm — evHOE Lienoe.
LlenocTHOoCTb opraHusma. B3aMmocBA3b K/IETOK, TKaHell, OpraHoB B MHOrOK/IETOYHOM
opraHu3me.

JlabopartopHas paboTa:
V3yueHwne peakumm akBapuyMHbIX pbl6 Ha pasapaxnteny n opmmpoBaHne y HUX petieKcos.

CopeprkaHune nporpaMmmbl
Buonorunsa. 7 knacc
68u/rog (2 u/Hep.)
BBefeHne. MHoroobpasve opraH1M3mMoB, Ux Knaccumkaums (2 J.)
Cuctematuka - Hayka O MHOroobpasum u Knaccugukauum opraHusMoB. Bua— ucxogHas
eaMHMLa CUCTEMATUKN. Knaccugukaums XXMBbIX OpraHv13MoB.
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[eMoHCTpaunn: Tabnuubl ¢ M306pakeHVeM MNpeAcTaBUTeNell pasfIMyHbIX LapCTB  XKMBOWA
npupoabl.

"naBa 1. bakTepun. Mprbbl. JTnwanHmukm (6 4.)
Baktepun - posfepHble opraHudMbl. OCOBEHHOCTM CTPOEHUS W XKU3HEAEATeIbHOCTU.
PasHoo6pa3une 6akTepuid, MX pacnpocTpaHeHwe B Npupoje. Ponb 6akTepuii B NPUPOAE Y XKU3HW
yesioBeKa.
"punbbI - LAPCTBO XXMBOW NpMpoabl. MHOroobpasve rpubos, UX Posb B XU3HW YenoBeka. ['probl
- NapasunTbl PaCTEHW, XXMBOTHbIX, Ye/0BeKa.
JINwaiHnKn - KOMMMEeKCHble CMMOMOTUYECKNE OpraHM3Mbl. Ponb B Mpupoge, MCnob30BaHue
4e/I0BEKOM.
[eMOoHCTpaunn: HaTypasibHble 00beKTbl  (TPYTOBMK, [XKaBYMHA, [OMIOBHS,  CMOPbIHbS,
NALIARHNKN), MYISKM NN0A0BbLIX Ten LUAANOYHbIX rpn6os.
NabopaTopHada paboTa:
V3yyeHne CTpoeHns NnecHeBbIX rprbos.
MNpakTun4yeckas pabora:
Pacno3HaBaHue CbeO6HbIX N AA0BUTbIX TPUOOB.

"naBa 2. MHoroobpasue pacTuTesisHoro Mmmpa (25 4.)

Bopopocnn - Hambonee ApeBHWE Hu3WwMe pacTeHusi. OLHOKNETOYHblIE WU MHOFOK/IETOYHbIE
Bogopocnn. CTpOeHMe, >XMU3HeLesTeNbHOCTb, pa3sMHOXeHue. Ponb BOAOPOC/Nen B MpUpOAe,
MCNOMb30BaHME B MPAKTUYECKON AeATeNIbHOCTU U OXpaHa.
PYHNOMUTBI - NepBble Ha3eMHble BbICLUME pacTeHus. IossneHne TKaHein. TKaHW pacTeHWA.
MXu, CTPOEHME W XXU3HEAeATeNbHOCTb. PoMb MXOB B MPUPOAE, XO3SMCTBEHHOE 3HAYeHMe.
Cpepoobpasytoliiee 3HaYeHMe MXO0B.
MManopoTHMKK, CTPOEHUE W >KU3HeLeAaTeNbHOCTb. MHOroobpasve nanopoTHWKOB, MX POfb B
npupoge. Cpepoobpasyrollee  3HayeHWe ManopoTHMKOB.  Mcrnosib3oBaHMe UM OXpaHa
ManopoTHMKOB.
CemeHHble pacTeHusi. OCOBEHHOCTM CTPOEHUS W XKU3HELEATEe/IbHOCTW  F0/1I0CEMEHHbIX.
MHoroo6pasue ronoceMeHHbIX. XBOWHbIA /leC Kak npupogHoe coobulectBo.  Posb
rONOCEMEHHbBIX B MPUPOAE, UX MCMOMb30BaHME.
MOKpPbITOCEMEHHbIE PAcTEHWUSA, OCOBEHHOCTU WX CTPOEHMSI N MPOLLECCOB XMU3HEAEATENIbHOCTY.
MHoroo6pasune MOKPbITOCEMEHHbIX, WX Knaccumkaumsa. Knacc [BYAONbHble, BaXXHEMLLME
cemeicTBa Knacca (C y4eTom MPUPOAHOTO OKpYXXeHus). Knacc OAHOLONbHbIE, BaKHelLIve
ceMelicTBa KJacca.
MHoroo6pasue pacTeHWiA, BbIpaLLMBAEMbIX YE/TOBEKOM.
[eMOHCTpaunn: Xneble 1 repbapHble 3K3eMNISAPbl PaCTEHMIn pasHbIX OTAEN0B, KaccoB W
CEMEICTB MOKPLITOCEMEHHBIX; MUKpOMpenapatbl TKaHei pacTeHWi; Ky/bTYpHblE pPacTeHus
PervoHa; Nprcnoco6/1IeHHOCTb PaCTEHNI K XKU3HW B pasHbIX Cpefax 0ouTaHus.
NabopaTopHbIe paboThl:
V3yyeHne BHELLHEro CTPOeHWSt BOAOPOCEN.
/13yyeHne BHELLHEr0 CTPOEHMSt MXOB (Ha MECTHbIX BuAax).
V3y4yeHve BHELLHEro CTPOeHMs NanopoTHMKA (XBOLLA).
M3yueHme CTPoeHMS 1 MHOroo6pasuns FrofI0CEMEHHbIX PacTeHWA.
M3yyeHne CTpoeHMs 1 MHOroo6pasmns NOKPbITOCEMEHHbIX PACTEHWIA.
V3y4yeHne opraHoB LBETKOBOIO PacTeHMs.
W3yyeHmne cTpoeHUA CeMSAH O4HOLONbHbIX U ABYAONbHbIX PACTEHUIA.
M3yyeHne BULON3MEHEHHbIX MOOEroB (TIyKOBMLA, KOPHEBULLE, KTyOEHD).
MpakTunyeckne paboTbl:
Pacno3HaBaHVe Hanbonee pacnpoCTPaHEHHbIX PaCTEHUIA CBOEI MECTHOCTW.
Pacno3HaBaHWe BaXXHEMLLINX CeNIbCKOX03SNCTBEHHBIX KYNbTYP.
OnpegeneHve NPUHAZIEXXHOCTU pPacTeHUIn K OMpefeneHHOW CUCTEMATUYecKon rpynne C
MCNOMb30BaHEM CNPaBOYHMKOB 1 ONpPeAennTeneil.

"naBa 3. MHoroo6pasue XXMBOTHOro Mup (28 u.)
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O6Lwme cBefeHUs 0 XXUBOTHOM MMpe. OCHOBHbIE OT/INUUS XXMBOTHBIX OT PacTeHWUi, YyepTbl UX
cxofcrea. CucTeMaTHKa XMBOTHbBIX. OXpaHa XWBOTHOIO Mupa.

OfHOKNEeTOYHbIe >KMBOTHbIE. OCOBEHHOCTM CTPOEHUA U XKU3HEAEATENIbHOCTW, MHOroobpasmve
OAHOK/NETOUHbIX. [lapasuTvyeckue OAHOKMETOYHble. Mepbl npegynpexzneHus 3aboneBaHui,
Bbl3bIBAEMbIX OAHOKNETOYHLIMU. PO/Ib OAHOKNETOYHbIX B MPUPOLE M XU3HU YenoBeka.
MHOroKneTOYHble >XMBOTHble. OCOGEHHOCTM CTPOEHUA N XN3HeaeATebHOCTU. Crnelyannsaums
KeTOK. TKaHu, opraHbl, CUCTEMbl OPraHOB OpraHM3Ma XXUBOTHOI0, UX B3aMOCBS3b.
KunwweyHononoctHble. OCOGEHHOCTN CTPOEHUS U XKM3HELeATeNbHOCTU KMLLEYHOMOOCTHbIX.
Pethnekc. MHOroo6pasme K/LIEYHOMOOCTHBIX, MX POJib B MPUPOAE U XXN3HM Ye/i0BeKa.

UepBn. OCOGEHHOCTU CTPOEHWUA W KWU3HedeATeNbHOCTU uYepBeil. MHoroobpasne uYepBei.
MapasuTnueckre Yepsn. Mepbl NpesynpeXxxaeHns 3apaXkeHns napasuTMYeCKUMn Yepssamu. Posb
yepBseli B NPMPOSE 1 XXMU3HU YenoBeka.

Monntockn. OCOBGEHHOCTM CTPOEHUS W XWU3HEAeATeNbHOCTM MOIKCKOB. MHoroo6bpasue
MO//IFOCKOB. MPOMbIC/IOBOE 3HAYeHWEe MOJIIIOCKOB. PO/ib MOMMKOCKOB B MPUPOLE U XKW3HU
yesioBeka.

UneHuctoHorme.  OCOGEHHOCTM  CTPOEHUS W XKU3HELEATeNbHOCTU  Y/IEHUCTOHOIMX.
MHoroobpasue 4neHUCTOHOTNX. VIHCTUHKTbI. YneHNCTOHOre - BO3BYAUTENN N NEPEHOCUUKN
BO30yauUTENei 60Ne3HENR YeoBeKa U XXMBOTHBIX, BPEAUTENN CENIbCKOX03SAACTBEHHbIX PacTeHUIA.
Mepbl  npesynpexxaeHnss  3abonesaHuWin. MefoHOCHble nyenbl.  [MyenoBoacTBo.  Posb
U/IEHUCTOHOTUX B MPUPOAE, UX NPAKTUYECKOE 3HAYEHWNE 1 OXpaHa.

Xopposble. ObLlaa xapakTepucTuka. Pbibbl. OCO6EHHOCTU CTPOEHUS W XKU3HELEATE/IbHOCTU
pbl6. MHoroo6pasue pbl6. Pbi60/10BCTBO UM pbI6OBOACTBO. POnb B Mpupoge, NpakTUyeckoe
3HaYeHne 1 oxpaHa pblo.

3eMHOBOAHbIE U npecMblkalowyecs. OCO6EHHOCTU  CTPOEHWUA U XKU3HELEATEe/IbHOCTH,
MHOroobpasve 3eMHOBOAHbLIX W MpecMblKarowmxces. lNpefoxpaHeHne OT YKYCOB W nepBsast
MOMOLLb NPU YKyce AL0BUTOM 3Men. Ponb B Npupofe, MpakTUYeCcKoe 3HayeHue U oXpaHa
3eMHOBO/HbIX U MPECMbIKAOLLMXCS.

MTrbl. OCO6EHHOCTM CTPOEHUA M MPOLECCOB XXM3HELEeATeNbHOCTU, MHOroobpasve nTuL,
3aboTa 0 notomcTBe y ntuu. MtuuesofcTso. Mopofbl NTUL. Posib B NpUpoae, NpakTUyeckoe
3HayYeHne, oxpaHa NTuL.

MpnekonuTatowme. OCO6eHHOCTN CTPOEHUA U MPOLECCOB XWU3HEAEATEeNIbHOCTM, MHOroobpasme
MaekonuTarowmx. 3abota 0 NotoMcTse. XXNBOTHOBOACTBO. IMopoAbl MiekonuTarowmx. Ponb B
npupogae, MpaKTUYecKoe 3HauveHue 7 OXpaHa MIEKOMUTAIOLLMX.
[eMoHCcTpauun: Tabnmubl, atnacbl, AMano3uTUBbI, BUAEOMUIbMbI MO GMOMOTUM YKUBOTHLIX;
MUKpOnpenaparbl OAHOK/ETOUHbIX XXWMBOTHbIX, TUAPbI, NaHUETHMKA; 00pasiLbl KOpassios;
B/IXKHbIe MpenapaTtbl Mefy3; KOMMEKUMUN W BaXHble npenaparbl MONMOCKOB; YXMBble BOAHbIE
MOJITFOCKW; KOJINIEKLMM YNEHUCTOHOIMX; CKENETbl KOCTUCTOM Pblbbl, NArYLIKN, ALLEPULbI, NTHL,
M/IEKOMUTAIOLLMX; MOZeNb anua nTULbI; vyyena nru, " 3Bepen.
JlabopaTtopHble paboThbl:

V3yueHne MHOroobpasns 04HOKIETOUYHBIX XXUBOTHBIX.

M3yyeHmne CTPOeHUA KNETOK N TKaHEe MHOTOK/IETOYHbIX XXUBOTHbIX.

V3yyeHne BHELIHEro CTPOeHUs [LOXKAEBOTO YepBsi, HabNIOLEHWE 3a ero nepefBudKEHVEM U
peakLMAMUN Ha pasLpaKeHuns.

V3yyeHve BHELLHEro CTPOEHUS 1 MHOr006pasns YIeHUCTOHOTUX MO KOMEKLUMAM.

V3yyeHmne BHeLLHEro cTpoeHus pbi6.

M3yyeHune BHeLLHEro CTpoeHUs NTuL, 0CO6eHHOCTel NepbeBOro NOKpoBa.

JKCKypCUn:

3HaKoMCTBO ¢ NTuuamu feca (napka). Coctas/ieHne CNUCKa NTUL, MECTHOW (hayHbl.
MHoroo6pa3sue 3Bepeit pogHOro Kpas (Npupoja, KpaesefuecKuin My3seid, 300Mapk).

"naBa 4. 9BOMOLMSA PaCTEHNIA U XXMBOTHBbIX, X oxpaHa (3 4.)
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ATanbl 3BONIOLMM OPraHNYecKoro Mvupa. IBOJHOUMSA pacTeHWIA: OT OAHOKIETOYHbLIX BOAOPOCEN
[0 NOKPbITOCEMEHHbIX. dTarbl Pa3BUTUA GECMO3BOHOUHbIX Y MO3BOHOYHbIX XXUBOTHbIX.
[eMOHCTpauun: oTnevaTkn pacTeHUA U HKMBOTHbLIX, MaJIEOHTONOMMYECKME [OKa3aTebCTBa
3BOOLMMN.

"naBa 5. 9kocucTemsbl (4 4.)
EcTecTBeHHbIE N NCKYCCTBEHHbIE 3KOCUCTEMbI (BOLOEM, NYT, Nec, Napk, cag). PakTopbl cpeapbl 1
MX BAUSHME Ha 3KOCUCTEMbI. Llenn nuTaHMs, NOTOKM 3Hepruun. B3ammocBs3b KOMMOHEHTOB
3KOCKCTEMBI M MX NPUCMOCO6NEHHOCTb APYr K Apyry. OXpaHa 3KOCUCTEM.
[eMOHCT paunn: CTPyKTypa 3KOCMUCTEMbI (AMHAMMYECKas MOAENb); MULLEBbIE LENW; TWMbl
B3aVIMOAENCTBMUA PasHbIX BUAOB B 3KOCUCTEME (CMMOMO03, NapasuT3M, XMLLIHUYECTBO); pacTeHUS
W XXMBOTHbIE Pa3HbIX 3KOMOMMYECKNX Fpymn.

CopeprkaHune nporpaMmmb|
Buonorunsa. 8 knacc
68 u/rog (2 u/Hepn.)
BBeaeHme. YenoBeK Kak 61Monornyecknin Bug (4 1)
3HayeHMe 3HaHWI O 4Ye/noBeKe A1 CaMOMO3HAHWA W COXPaHeHWs 340p0BbA. AHATOMMS,
(hm3nonorns, NCMXONorus, rUrneHa, MeauMuuHa - Haykm O 4enoBeke. MeTofbl M3y4yeHus
opraHu3ma 4esioBeka, X 3HaYeHne 1 UCNo/b30BaHNE B COGCTBEHHON XKN3HW.
Yenosek Kak 6M0N0rMYecKnin BUA: MECTO U PO/b Ye/IOBEKA B CUCTEME OPraHNYecKoro Mmpa; ero
CXOLCTBO C XXMBOTHLIMW W OT/IMYUSA OT HUX.
OCHOBHbIe 3Tarbl 3BOMOLUMM YenoBeKa. BansiHe 6MONOrnyecknx 1 coumanbHbiX (hakTopoB Ha
3BOJIOLMIO YesioBeKa. Yenoseyeckne pachl.
[eMoHCTpaunn: Mogenun, KOMNeKuMn, BaXKHble MNpenapartbl, WAMOCTPUPYIOLLME CXOACTBO
yesioBeKa W >KUBOTHbIX; Mofenb «[pOMCXOXAEHMe YenoBeKa»; OCTaTKM MaTepuasibHOM
MepBOObLITHOM KY/bTYPbl Ye/IOBEKA; UNMHOCTPaLMM NPeacTaBUTeNel pas/inyHbIX pac YenoBeka.
MnaBa 1. O6wwMii 0630p opraHmnsmMa Yesoeka (34)
CTpoeHMe opraHM3Ma 4enoBeKa. YPOBHW OpraHuMsauMm opraHusma 4esnoBeka. KneTku
opraHu3ma 4enoBeka. TKaHW: 3NuUTeNna/ibHble, MbILLEYHbIE, COEAMHUTENbHbIE, HEPBHAas; WX
CTpOeHue N hyHKLMKN. OpraHbl ¥ CUCTEMbI OPraHOB YesloBeKa.
Mpoueccbl  XXU3HEAEeATENbHOCTN  OpraHM3Ma YenoBeka. [MOHATME O  HelporymMopasibHOM
Perynaumm Kak OCHOBe XXW3HeAeATeNIbHOCTM opraHm3mMa. Pediekc. PedpiekTtopHas gyra.
JeMoHCcTpauun: Tabnnubl € M3006paKeHNEM CTPOEHUS W pasHO0bpasvst KETOK, TKaHeMn,
OpraHoB ¥ CUCTEM OPraHOB OpraHu3Ma YesioBekKa.
CaMoHab04eHNA: MUraTeNnbHOro pediiekca M YCNoBUIA ero MNPOSBAEHUS U TOPMOXKEHWS;
KOJIEHHOTr 0 pednekca n ap.
JlabopaTtopHas paboTa:
M3yyeHne MUKPOCKONMYECKOr0 CTPOEHUS TKaHel opraHn3Ma Yenoseka.
"naBa 2. Onopa n asmxeHue (6 4)
CocTaB 1 (PYHKLMM ONOPHO-ABUraTeIbHOM cuCTeMbl. CTPOEHME 1 (OYHKLUW CKeneTa YenoBeKa.
CTpoeHue 1 pocT KocTeil. CoeiHEHNS KOCTEN.
CTpoeHune 1 (hYHKLMWN CKENETHbIX MbIWL,. PaboTa CKeNeTHbIX MblWL,. Perynauua aestenbHOCTM
MbILL,. YTOMMEHME MbILL,. 3HaYeHUe (DU3NYECKUX YNPaXXHEHWU A4/ NPaBUIbHOIO PasBUTUA
OMOPHO-ABUraTeNbHOWM CUCTEMbI. [TNaaKmne MbILLbl U MX POSb B OpraHn3me YesnoBeka.
HapyLieHns onopHo-ABuraTensHol cuctembl. Mpodunaktuka TpaBmaTuaMa. MNprembl OKasaHus
[0BpayebHO nomoLm cebe M OKpY>KaroLWMM MpU TpaBMax OMOPHO-ABUraTe/IbHOW CUCTEMBI.
MpepynpexxaeHre naocKoCTONUA U UCKPUBNEHNS MO3BOHOYHMKA.
[leMOHCTpaunn: CKeneT U MynskKn Topca 4vesioBeka, yeper, KOCTM KOHEYHOCTEW, MO3BOHKM,
pacnunbl KOCTEMN; MpUeMbl OKa3aHUA MepBOi MOMOLLM MNpU TpaBmax OMOPHO-ABUraTe/lbHOM
CUCTEMBDI.
CamMoHab04eHNsA: paboTbl OCHOBHbIX MbILLIL, POX MIEYEBOr0 Mosica B ABVKEHUSAX PYKM.
JlabopaTtopHble paboThbl:
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M3yyeHne BHELLHErO BAa OTAENbHbIX KOCTEN CKeneTa Ye/ioBeka.
M3yyeHne BAMSIHUA CTaTUYECKOM 1 AVHAMUYECKOW paboTbl HA YTOMJIEHME MbILLILL,.
MpakTunyeckme paboThbl:
BbisBneHne nnockocTonus (BbINOMHAETCS AOMA).
Pacno3HaBaHWe Ha Harfs4HbIX NOCOBUAX OpraHoB OMOPHO-ABUTraTeNbHOM CUCTEMBI.
"naBa 3. BHyTpeHHASA cpefa opraHusma (4 u)
TpaHCcnopT BewecTB B opraHu3me. BHYTpeHHAS cpefa opraHu3ma: KpoBb, NUMa, TKaHeBas
XWUIKOCTb.
CoctaB M (yHKUMM KpoBKW. [Mnasma. POpPMeEHHble 371eMeHTbl. 3HayeHWe MOCTOSHCTBA
BHYTPEHHEN cpefbl opraHm3ma.
CsepTbiBaHMe KpPoBUW. pynnbl Kposu. MNepennsaHue KpoBu. VIMMYHUTET Y UMMYHHas cUCTema
yesioBeka. PakToOpbl, BAMAIOLME HA UMMYHUTET. HapylleHus UMMYHHO CUCTEMbl YesioBeKa.
3HayeHve pabot W.N. MeuHukosa, J1. TMactepa n 3. [PKeHHepa B 006/1aCTU UMMYHWUTETA.
BakunHayms.
OemoHcTpaunn: Tabnuupl «Coctas KpoBW», «[ pynnbl KPOBU».
JlabopartopHas paboTa:
M3yyeHne MWUKPOCKOMUYECKOTO CTPOEHUs KpoBu (MUKpOMNpenapatbl KPOBM YesioBeKa U
NATYLLKN).
"naBa 4. KpoBoobpalleHue 1 numdoobpatleHme (4 1)
OpraHbl KpoBoobOpaLleHus: cepaue n cocyabl. Cepaue, ero ctpoeHve n pabota. MoHATHME 06
aBTomaTun cepfua. HepsHas 1 rymopasibHas perynauua paboTbl cepaua. bonblio n manbii
Kpyrun KposoobpatleHuns. [1BvXeHne KpoBuM Mo cocygam. [asneHne Kposu. MNyrbC.
NumpaTyeckas cuctema. 3HadeHwe nvMMdgoobpalleHns. CBA3b MeXAY KpPOBEHOCHOW U
NMGaTUYECKOW CUCTEMaMN.
CeppeyHo-cocyamucTble 3ab60n1eBaHNA, UX MPUYMHBL U NpeaynpexaeHue. ApTepuasibHoe |
BEHO3HOE KpoBOTeYeHUS. [puemMbl OKa3aHMs MepBOil NOMOLLM NMPU KPOBOTEUYEHUN.
[eMoHCTpaunn: Mofenb cepfua M Topca u4enoBeka; Tabnuubl «KpoBeHOCHas cuUCTeMa,
«JluMpaTyeckass cucTema»; OMbiTbl, OOBACHAIOLWME NPUPOAY MynbCa; MPUEMbl WU3MEPEHUS
apTepuanbHOro AaeneHusi No metogy KopoTKoBa; MpueMbl OKa3aHMSi MEPBO MOMOLM Mpw
KPOBOTEYeHMSIX.
JlabopartopHble paboThbl:
V3mepeHne KpoBSAHOTO AaBneHus.
MogcyeT yAapoB Nynbca B MOKOE U NPU PU3NYECKOI Harpyske.
V3y4yeHne NpuemMoB 0CTAHOBKM KanwispHOro, apTepuaibHOro v BEeHO3HOI0 KPOBOTEYEHWIA.
MNpakTnyeckan paboTa:
Pacno3HaBaHVe Ha HarnisgHbIX N0CobUAX OpraHoB CUCTEMbI KPOBOOOpaLLEHWS.
MnaBa 5. AbixaHue (5 4)
3HaueHwue ObIXaHus 4N XU3HeAeATeNbHOCTM opraHm3mMa. CTpoeHve 1 paboTa OpraHoB [bIXaHus.
ConocoBoit annapaT. MexaHuW3M BAoOxa W Bblgoxa. MMOHATME O XKM3HEHHON eMKOCTW NIerKuXx.
"a3000MeH B NErkmx 1 TKaHAX.
Perynauua abixaHus. OxpaHa BO3L4YLUHOW cpefbl. YncToTa aTMOC(epHOro Bo3ayxa Kak (aktop
30poBbA. Bpep KypeHus.
BonesHn opraHoB fbixaHus. MpefynpexaeHvie pacnpocTpaHeHUs MH(EKLMOHHbIX 3a60/1eBaHui
N cobnofeHne Mep NPOmUNIaKTUKA 419 3alUUTbl COBCTBEHHOMO opraHu3ma. Mpuembl OKkasaHus
MepBoli MOMOLLYM NPY OTPaB/IEHNN YrapHbIM Fa3oMm, CraceHunn yTonaroLero. PeaHumauums.
[eMoHCTpaunn: Topc Yenoseka; Tabnmua «Cuctema OpraHoB AblXaHWs»; MeXaHWn3m BAoxa U
BblJOXa; MPWEMbl OKa3aHWA MepBOM MNOMOLLM MPU OTPaBNEHUM YrapHbIM ra3oM, CrhaceHuu
YTOMAOLLIETO.
JlabopartopHble paboThbl:
3mepeHne o6xBaTa rpyaHOiI KNeTKM B COCTOSHUW BAOXa U BblgoXa.
OnpefeneHne YacToTbl AblIXaHUSA.
MpakTnyeckas paborta:
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Pacno3HaBaHWe Ha HarfisigHbIX NOCO6UAX OPraHoB AbIXaTeNbHOW CUCTEMDI.
"naBa 6. MNMuTaHue (6 4)
3HayeHVe NUTaHUA AN19 YKNU3HEAEATENIbHOCTM opraHu3ma. MpoAyKTbl MUTaHUA W MUTaTeNbHble
BelLLlecTBa KaK OCHOBA >XM3HW. CocTaB MuLW: BGeNKu, XWUpbl, YrnesoAbl, BOAa, MUHepa/bHble
CONW, BUTAMUHbI U UX POJib B OPraHn3me.
MuwwesapeHne. CTpoeHne ¥ paboTa OpraHoB MuLieBapeHns. luweBapeHne B pas/iyHbIX
oTfenax >KenyfovyHO-KULLIEeYHOro TpakTa. ®PepmMeHTbl U UX pPoSib B MNULLEBAPEHUMN.
MuuweBapuTensHble xenesbl. KVccnegosaHus .M. TaBnoBa B 061acTV  MULLIEBAPEHMS.
BcacbiBaHue.
Perynauma npoueccoB nuuleBapeHus. [paBuibHOe nuTaHue. [lpodmunaktuka nuLeBbIX
OTPaB/MEHUIA, KULLEYHbIX WHMEKUWA, renatuta. puMembl OKa3aHMsi MEepBOM MOMOLLM Mpu
MULLEBbLIX OTPaB/EHUAX.
[emMoHCTpauumn: Topc 4venoseka; Tabnuua «luiiesaputensHas cuctema»; mogens «CTpoeHue
3yban.
CamoHabnoeHnA: onpefenieHne MOMOXEHUA CNKOHHbLIX >Kenes; [ABVDKEHWe ropTaHu npu
rnoTaHuu.
JlabopaTtopHble paboThbl:
M3yueHwve fencTems PepmMeHTOB CNHOHbI Ha Kpaxmar.
MpakTnyeckas paborta:
PacnosHaBaHVe Ha HarsifgHbIX N0CO6UAX OpraHOB NULLEBAPUTENBHOW CUCTEMDI.
"naBa 7. O6MeH BeLLeCcTB 1 NpeBpaLleHme 3Heprun (4 4)
OOMeH BeLLeCcTB U MNpeBpalleHe 3Heprum - HeobXOAMMOe YCNOBUE XXU3HeLeATe/lbHOCTH
opraHu3ama. MoHsATUe 0 NJAaCTUYECKOM U 3HepreTnyeckom obmeHe. O6meH GefiKoB, YreBofo0B,
XXUPOB, BOAbI U MWHepasibHbIX BELLeCTB, ero posib B opraHu3me. ®epmeHTbl U UX PONb B
opraHu3mMe 4enoBeka. ButamunHbl 1 UX posnb B opraHu3me. NposBneHre aBMTaMMHO30B 1 Mepbl
NX NPefynpeXxxaeHuns.
SHepreTnyeckne 3aTpaTtbl U MULLEBOWA pauuoH. HopMbl NWUTaHMS. 3HayeHWe NpPaBW/IbHOIO
NUTaHWs 4Na opraHn3ma. HapylueHns obmeHa BeLLecTB.
JemMoHcTpauumn: Tabnmupl «ButammHbl», «HOPMbI NMUTaHUA», «QHEpreTuyeckre noTpedHOCTM
opraHv3ma B 3aBUCUMMOCTM OT BUAA TPYLOBOW AeATEIbHOCTU».
MNMpakTnyeckasn paboTa:
CocrTas/ieHne NyLeBbIX PaLMOHOB B 3aBUCUMOCTM OT 3HEprosarpar.
"naBa 8. BbifjeneHne NpoayKToB obmeHa (3 4)
Posnb BblfeneHNs B MOAJAepXaHWM MNOCTOAHCTBA BHYTPEHHeW cpedbl opraHusma. Opradbl
MOYEBbIAENNTENIbHOM cUCTeMbl. CTpoeHVMEe U (YHKUMWM MoYeK. Perynsuus OesTenbHOCTU
MOYEBbIAENNTENbHOW CUCTEMbI. 3a60/1eBaHNSA OPraHOB MOYEBbILENIEHNA U X NPODUIAKTMKA.
[eMoHCcTpaunn: mogenb NoYkK, penbetHas Tabnuua «OpraHbl BblLeNeHns .
MpakTnyeckas paborTa:
Pacno3HaBaHWe Ha HarnsigHbIX N0CO6UAX OpPraHOB MOYEBbILE/INTENBHOW CUCTEMBI.
"naBa 9. NMokpoBbl Tena (4 4)
Hapy»Hble NMokpoBbl Tefia. CTPoeHne 1 (YHKLMM KOXKM. POSb KOXIK B TEpMOPEr yNAL UK.
Yxo[, 3a KOXel, BO/locamu, HOFTAMMW. BonesHn 1 TpaBmbl KOXK. MpueMbl 0KazaHUS NOMOLLM
cebe 1 OKpyXKaroLWMM MpY TpaBMax, oXorax, 06MopoxxeHusx. MpogmnnakTka NOBpexaeHNI
KOXW. ['UrneHa Koxu.
[eMoHcTpaunn: penbeHas Tabnmua «CTpoeHne KOXM»; NpUeMbl OKa3aHUS MepBOI MOMOLL
Npu TpaBmax, 0XX0rax 1 06MOPOXKEHUSAX.
CamoHabto4eHNA: pacCMOTPEHNe Mo NYMNOA ThIIbHOW M NaflOHHON MOBEPXHOCTEN KUCTW;
onpejeneHne TUNa KOXu ¢ NMOMOLLbH BYMaXKHOW CaslpeTKM.
"naBa 10. HeliporymopasibHas perynsiuns npoLeccoB XN3HeaesaTeNbHOCTM opraHusmMa (8

H)
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OCHOBHble MOHATWS 3HAOKPUHHON perynauun. XXenesbl BHELLHEN M BHYTPEHHEN CEKPeL N, UX
CTpOeHMEe W (YHKUUW. [OpMOHbI. Perynaums AesTenbHOCTM HKenes. B3ammopeincTeue
ryMOpasibHOM 1 HEPBHOW pPerynauun.

OCHOBHble MOHATUA HEPBHON perynsuun. 3HavyeHWe HepBHOW cucTeMbl. CTpoeHMe HepBHOW
cucTeMbl. OTAe/bl HEPBHOM CUCTEMbI: LEHTPa/lbHbIA W nepudepnyecknii. CNMHHOW MO3T,
CTPOeHME N (hYHKLMKN. TONOBHOM MO3r, CTPOEHME U (hyHKUMW. BeretaTnBHasi HepBHas cucTema.
HapyLueHns 0esTenbHOCT HEPBHOW U 3HAOKPUHHOM CUCTEM U UX NPeAYNpeXxXaeHue.
[emoHcTpaunu: Tabnuua  «Kenesbl BHELWHeA W BHYTPEHHEN CeKpeuum»; ropTaHb Co
LUMTOBNAHON YKENe3oi, MOYKM C HagnoyeyHukamu; Tabnmubl «CTPOEHWME CMMHHOIMO MOo3rax,
«CTpoeHne ro/ioBHOro Mo3sra», «BeretaTmBHas HepBHaA CUCTeMa»; MOZE/Nb TO/IOBHOrO0 Mo3ra
4esloBeKa, Yepena ¢ OTKMAHOMN KPbILIKOM 415 NoKasa MECTOMOMOXEHNS rMnogusa.
MpakTnyeckas paborta:

LLITpnxoBoe pasgpaxeHne KOXn — TeCT, ONpeeNatoLLmil U3MeHEHEe TOHyCa CUMNATUYeCKOn 1
napacMmnaTyecKoin CMCTeMbl aBBTOHOMHOIN HEPBHOW CUCTEMbI MPW pasLpaXKeHNN.

naBa 11. OpraHbl 4yBCTB. AHanmn3aTopsbl (5 4)
MoHATMe 06 aHanm3aTopax. OpraHbl YYBCTB KakK 3/1eMeHTbl CTPOEHNSA aHann3aTtopos. CTpoeHue
N PYHKLMWN 3pUTENBHOr0, CTYXOBOr0, BECTMOYNAPHOIO M BKYCOBOI0 aHa/i3aTtopoB. MblleyHoe
4yBcTBO. OcsAzaHue. bonb. HapyLlieHns paboTbl aHa/IM3aTOPOB M UX NPOgnIaKTuKa.
JeMoHCTpauumn: Tabnuua «AHann3aTopbl»; MOAENN Nasa, yXa; OnbliTbl, BbIABNAOLLME (YHKLMN
pafy>kHOM 000/104KKN, XPYCTaIMKa, NaoveK W KOnboyek; OOGHapyXXeHWe Cnenoro nsTHa,
onpegfeneHne oCTpoThl CNyXa; 3pUTENbHBIE UJTHO3UN.
JlabopaTtopHble paboThbl:
M3yyeHne CTPOEHUS CNYXOBOr0 W 3PUTENbHOr0 aHasim3aTopoB (MO MOAENsSM UAN HarfgagHbIM
noco6uam).

"naBa 12. MNcuxmka v noBegeHne Yenoseka (6 4)

Bbiclwaa HepBHas fgedAtenbHocTb. WccneposaHna W.M. CeueHoBa, W.IN1. [laBnosa,
A.A.YxTomckoro, MN.K.AHOXMHA B CO3[4aHWM Y4YeHWUS O BbICLUEA HEPBHON [eATe/IbHOCTM.
Be3yc/ioBHbIE 1 YCNOBHbIE pedieKChbl, X GMONOrMYECKOe 3HaYeHNE.
buonornyeckas npupofa 1 coumanbHas CYLHOCTb YenoBeKa. [Mo3HaBaTenbHas AeATeNbHOCTb
mo3ra. Co3HaHWe 4Yenoseka. [MamaTb, aMoOUWM, peyb, MbllieHne. OCOBGEHHOCTU MCUXUKK
YesioBeKa: OCMbIC/IEHHOCTb BOCMPUATKSA, CMIOBECHO-/IOMMYECKOE MbILL/IEHME, CMOCOOHOCTL K
HaKOMNEeHWIO ¥ Nepefadve MHopMaLuy U3 NOKOIEHNS B NOKOJIEHNE.
3HaueHne MHTENNeKTyaNbHbIX, TBOPYECKMX W 3CTETUYECKUX NOTpebHoCTel. Llenn 1 MOTuBbI
[eATeNbHOCTU.  VIHAMBUAYaNIbHbIE  OCOGEHHOCTW  JIMYHOCTW:  CMOCOOHOCTW, TeMMepameHT,
xapaktep. Pofib 00y4eHWss M BOCNUTAHUA B PasBUTUU MCUXUKU W MOBEAEHUU YenOBeKa.
PavunoHanbHasa opraHusaumsa Tpyga v otabixa. CoH 1 604pcTBOBaHMe. 3HAYEHNE CHA.
KynbTypa OTHOLUEHMS K COGCTBEHHOMY 3[0POBbIO M 3[0POBLIO OKpyXatowmx. CobnopeHune
CaHUTapHO-TUTMEHNYECKUX HOPM W MpaBu/ 3L0POBOro 06pasa XW3HW. YKpenneHve 340p0BbS:
[BuUratenbHas akKTUBHOCTb, 3aKa/MBaHWe, ayTOTPEHWHT, pauvoHa/ibHOE NuTaHWe. PakKTopbl
puCKa: CTpecchl, FMNOANHAMWA, MepeoxnakaeHwe, nepeyToMmnaeHne. BpefgHble W MnonesHble
MPUBBIYKK, UX BNIUAHWE HA COCTOAHME 3[J0POBbA.
[emoHCcTpaunn: 6e3ycfioBHble M YCNOBHblE Pegi/IeKCbl YeNnoBeka N0 METOAY PeyeBoro
NOAKPeNeHns; ABOVCTBEHHbIE M300PaXKEHWS, WMHO3UN YCTAHOBKW; BbINOSHEHWE TECTOB Ha
HabNJaTeNbHOCTL M BHUMaHWME, JIOTMYECKYKD M MEXaHWYECKyt MaMsATb, KOHCepBaTu3m
MbILLUIEHWNS.

"naBa 13. PasaMHOXXeHMe 1 pa3BuTume Yenoseka (3 4)
Pa3svHOXeHve (BOCnpou3BefeHVe) 4YenoBeka. [10M10Bble >Kefe3bl W MOMIOBble  KNETKU.
HacnefoBaHne Mpu3HaKoB Y YenoBeka. POsib reHeTUYeCKUX 3HaHWI B MIaHUPOBaHUN CEMbM.
HacnencreBeHHble 601€3HU, UX NPUYMHBI U NPeaynpeXxXaeHue.
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OpraHbl  pasMHOXeHUs. OnnogoTBopeHune.  KoHTpauenuusa.  VIHekuun, nepegaroLymecs
MOJIOBLIM NMyTeM, ¥ UX npotunaktTuka. BUY-nHpekuma n ee npogunakTmka.
Pa3BuTue 3apofbllla 4enoBeka. bepeMeHHOCTb M pofbl. PocT v pa3BuTve pebeHka nocne
POXAEHUS.
[eMoHcTpaunn: Tabnuubl  «CTpoeHVWe MONOBOM CUCTEMbI  YenoBeKa», «3MOPUOHaNIbHOE
pa3BuTHE YenioBeKa», «Pa3BMTINE YeloBeKa NOC/e POXAEHNSA».
JlabopartopHas paboTa:
V3mepeHne maccbl 1 pocTa CBOEro opraHun3ma.
"naBa 14. YenoBeK 1 okpyxxaroLas cpega (3 u)

CoumanbHas 1 NpuMpoaHas cpefa, afgantaumns K Helk YenoBeka. 3aBUCMMOCTb 3[J0POBbS Ye/ioBeKa
OT COCTOSIHMA OKpY>XatoLLeld cpeabl. CobntofieHne nNpaswa NOBELEHUS B OKPYXXatoLLei cpefe, B
OMacHbIX ¥ Ype3BblYainHbIX CUTYaLMAX Kak OCHOBa 6€30MacHOCTM COOCTBEHHOW XXMU3HMU.
HemoHcTpaunn: Tabnnupl «pMpoLHOe U couunanbHoe OKPYXeHue Yenoseka», «lloBefeHue
YesiloBeKa B YPE3BbIYaNHbIX CUTYaLMAX».
MNMpaKTn4eckas paboTa:
AHa/IM3 N OUeHKa BAUSHWUA (haKTOPOB OKPYXKalOLLeid cpefpl, (hakTOPOB pUCKa Ha 3L40pOBbe
yesioBeKa.

CogeprkaHune nporpaMmmbl

Buonoruna. 9 knacc

68 u/rog (2 u/Hep.)
BBegeHwue. buonorusa B cucteme Hayk (2 4.)
Buvonorua kak Hayka. Mecto 61onorum B cucTemMe Hayk. 3HayeHue 61Monorum Ans NOHUMaHuA
Hay4HON KapTWHbl Mupa. MeToabl OMONOrMYeCKUX WCCNefoBaHNR. TTOHATUE  «KU3Hb».
CoBpeMeHHbIe Hay4Hble NPeACTaBNeHNA O CYLLLHOCTM XU3HW. 3Ha4eHVe B1UOIOrMYECKOn HayKun B
LleaTeNlbHOCTH Ye/oBeKa.
[eMOoHCTpauumn: NopTpeTbl y4eHbIX-61M010roB; cxema «CBsA3b 61MON0rNK C APYTrMMU HayKamum,
"naBa 1. OCHOBbI UMTOMOIMN - HAYKN 0 KneTke (10 4.)
MpeameT, 3afayn U MeTOAbl WCCMeA0BaHUA LUTOMOMMM KaK Hayku. VCTOpUA OTKPLITUS W
N3ydyeHNs KneTkn. OCHOBHblE MOSIOXKEHUS K/IETOUYHOW Teopun. 3HayeHue LMTONMOrMYecKnx
MccnefoBaHNn Ans pasBUTUS GUONOTNM U APYTUX GMONOrMYECKMX HayK, MeAULMHBI, CENbCKOro
X0351CTBA.
KneTka Kak CTPYKTypHas U (hyHKLUMOHaNbHasA eAnHMLA XMBOro. XUMUYECKNIA COCTaB KNETKW.
OCHOBHble KOMMOHeHTbI KneTku. CTpoeHe MembpaH u fapa, ux (QyHKuuu. Liutonnasma v
OCHOBHble opraHongbl. VX (OyHKLUNM B K/ETKE.
OC06EHHOCTIN CTPOEHUS KNETOK 6akTepuid, FpuboB, XXMBOTHLIX 1 PacTeHWA. Bupychl.
OO6MeH BeLleCTB M MpeBpaweHns aHeprus B KneTke. Crocobbl MOMyYeHUs OpraHUYecKux
BELLeCTB: aBTOTPObI 1 reTepoTpodbl. POTOCMHTES, €r0 KOCMUYECKas posib B Grocdepe.
BuocuHtes 6enkos. [MoHATME O reHe. AHK - WCTOYHWMK reHETUYECKON WHGopmaumu.
"eHeTMYECKMIA Kog. MaTpuyHbIn NpuHUMN uocnHTesa 6enkos. ObpasoBaHne PHK no matpuue
OHK. Perynaums 6uocunHTesa.
lMoHATME 0 roMeocTase, perynaumsa npoLeccoB NpespaLLeHNs BELLECTB U 3HepPrm B K/ETKe.
[eMoHCTpauun: MMkponpenapaTbl KNETOK PacTeHWIn U XMBOTHbLIX; MOZE/b KETKW; ONbITbl,
WNNCTpUpYoWMe npouecc otocuHtesa; mogenm PHK u AHK, pas3nnyHbiX MOnekyn u
BMPYCHbIX YacTuL,; cxema nyTeil MeTabonmM3Ma B KeTKe; Moge/b-annankaumna «CuHTe3 6enkas.
JabopartopHble paboThbl:
CTpoeHWe 3yKapmOTUYECKUX KNETOK Y PacTeHWi, XXMBOTHbIX, FPU60OB 1 MPOKAPUOTUYECKMX
K/IETOK Y BaKTepuid.

"naBa 2. Pa3MHOXeHWe N UHAVBUAYa/IbHOE pa3BuTHe (OHToreHes) opraHnsmos (5 4.)
CamoBoCnpon3BefeHne - BCeOOLLee CBOWCTBO >XXMBOro. POpMbl Pa3MHOXEHWS OpraHWM3MOB.
Becnonoe pasMHOXeHWe 1 ero Tunbl. MUTO3 Kak OCHOBA GECrosioro pasMHOXeHus u pocTa
MHOTOK/eTOYHbIX OPraHM3MOB, ero 610I0rnMYecKoe 3Ha4eHNe.
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Monosoe pa3mHOXeHMe. Meiio3, ero 6MOoNornyeckoe 3HauveHue. Bronornyeckoe 3HauveHue
OM/I00TBOPEHUS.
MoHATME NHAMBUAYANbHOIO Pa3BUTUA (OHTOreHesa) y pacTUTE/bHbIX U XXMBOTHbLIX OpraH1M3MOoB.
[eneHve, poct, AuddepeHUMaLnsa KNeToK, OpraHoreHes, pasMHOXeHWe, CTapeHue, CMepTb
0cobeit. BnmsHve hakTopoB BHELLHEN cpefbl Ha pa3BuTHe 3apoAbllia. Y poBHU NpUCnocobieHns
opraHn3mMa K M3meHsoLWUmMcs YCI0BUAM.
JeMoHCTpauumn:Tabnuubl, UANKCTPUPYIOLWMe BUAbl 6ecrosioro U rnosioBOro pasmMHOXEHWS,
3MOPMOHASTILHOrO U MOCTAMOPMOHAILHOIO Pa3BUTUSA BbICLUMX PACTEHWNIA, CXOACTBO 3apofblLUel
MO3BOHOYHbIX XXMBOTHbIX; CXEMbl MUTO3a 1 Melio3a.

"naBa 3. OcHOBbI reHeTNKM (10 4.)
"eHeTMKa KaK 0Tpac/ib 6MON0rMyeckon Hayku. Victopusa pasBuTus reHeTUKnU. 3aKOHOMEPHOCTY
HacnefoBaHMA MPU3HAKOB XXMBbIX OpraHnM3MoB. PaboTel I'. MeHpgens. MeTofbl uccnefosaHus
HacneACTBEHHOCTU. MMOPUA0NOrNYECKNIA METOL U3YUEHUA Hac/eCTBEHHOCTU. MOHOrnépuaHoe
CKpewmBaHve. 3aKOH [OMMHMPOBAHWA. 3akoH pacluenneHusa. [lonHoe W HenonHoe
AOMUHUPOBaHME. 3aKOH 4YMCTOTbI FaMeT M ero LuUTosiormyeckoe 060CHOBaHMe. PeHoTMn U
reHotun. [eHeTU4YecKoe onpefeneHve nona. eHeTUyeckas CTPYKTypa MO0BbIX XPOMOCOM.
HacneposaHve MpPU3HAKOB, CLEMJIEHHbIX C MOIOM. XPOMOCOMHas Teopus Hac/eACTBEHHOCTW.
["feHOTMN KakK LieNnocTHas cuctema.
OcCHOBHble (hOpMbl M3MEHYMBOCTW. [MeHOTUMNUYecKas M3MeHUYMBOCTb. MyTauun. TpUynHblL Y
yactoTa MyTauuii, MyTareHHble (PaKTopbl. IBOMOLMOHHAA POnb MyTauuii. KombuHaTMBHas
M3MEHYMBOCTb. BO3HMKHOBEHME pPa3/IMYHbIX KOMOWHAUWMWA TEHOB U WX PO/ib B CO34aHWK
reHeTUYeCKOro pasHoobpasus B npefenax Buga. OBOMOLMOHHOE 3HaYeHWe KOMOMHATMBHOM
M3MEHYMBOCTN. PeHOTUNUYEeCKasd, WAM MOAM(UKALMOHHAA, WM3MEHUMBOCTb. PO/b  YCNOBWi
BHELUHEN cpeabl B pa3BUTUM U NPOSIBNIEHUI NPU3HAKOB U CBOWCTB.
[emoHCcTpauuun: mogenu-anniavkaumy,  WAMKOCTPUPYIOLLME  3aKOHbl  HAc/eACTBEHHOCTH,
MepekpecT XPOMOCOM; pe3y/bTaTbl OMbITOB, MOKa3blBalOWMX BMSHWE YC/IOBUIA Cpefbl Ha
M3MEHYMBOCTb OpPraHM3MoB; repbapHble MaTepuasibl, KOMMEKUMN, MYNHKU  TUOPULHBIX,
MOIMNNONAHBIX PacTeHWUA.
JlabopartopHble paboThbl:
V3y4yeHne N3MeHUYMBOCTUN Yy PacTEHUI N XXUBOTHbIX.
W3yyeHune (eHOTUMNOB pacTeHUIA.
MpakTnyeckas pabora:
PelleHMe reHeTUYeCKNX 3aaau.

"naBa 4. 'eHeTMKa Yenoseka (3 4.)
MeToabl U3y4eHWs Hac/MeACTBEHHOCTU YesioBeKa. [eHeTMyeckoe pasHoobpasve uYenoBeka.
eHeTUYecKMe OCHOBbI 3[0pO0BbA. BnuAHMe cpedbl Ha TeHETUYECKOe 3[40pPOBbE YenoBeKa.
"eHeTMYecKme 601e3HW. TeHOTUN 1 3[40POBbLE Ye/I0BEKA.
[leMOoHCTpaunn: XpoOMOCOMHbIE aHOMa/IMN YesIOBEKA N UX (DEHOTUNUYECKME NPOSBIEHUS.
JNabopaTtopHas paboTa:
CocTtaBnieHne poAoC/I0BHbIX.

"naBa 5. 3BoNOLMOHHOE yyeHMe (15 4.)

Y4yeHne 06 3BOMOLMM OpraHu4Yeckoro mupa. Y. JlapBvH - OCHOBOMOJMIOXHWUK YyeHus 00
3BOMOLMN. [BMXKYLLME CUMbI U Pe3YNbTaTbl 3BOOLUN. Y CNOXHEHNE PACTEHWUIA N XXMBOTHbLIX B
rnpoLecce 3BoNOLUMU. Buonormyeckoe pasHoobpasme kak OCHOBa YCTOMYMBOCTU 6Guochepsbl,
pe3ynbTaT 3BositoLMn. CyLHOCTb 3BOOLMOHHOIO MNOAX0AA K M3YYEHUIO YKMUBbIX OPraH13MOoB.
Bug. Kputepum Buga. BwupgoobpasosaHve. [MoHATME MUKpPO3BOMOUMK. TMonynaumnoHHas
CTPYKTYypa Buga. lNonynaumsa Kak anemeHTapHas 3B0/HOLNOHHAA eanHULa. PaKTopbl 3BOOLMM
N NX XapaKTepucTuKa.
ABVXKyLLMe Cunbl U pe3ynbTaTbl 3BONHOLNN.
EcTecTBeHHbIN 0T6OpP - [ABMXYLWAA W Hanpaenswowas cuna asonwouun. bopbba 3a
CYLLECTBOBAH/ME KaK OCHOBa eCTeCTBEHHOro oTbopa. Pofib ecTecTBEHHOro ort6opa B
(hopMMpPOBaHMM HOBbIX CBOMCTB, MPU3HAKOB 1 HOBbLIX BUAOB.
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BO3HMKHOBEHWE afanTaumii U NX OTHOCUTENbHBIN XapakTep. B3aumonpucrnoco61eHHOCTb BUAOB
Kak pe3y/bTaTt [AeNCTBMS eCTECTBEHHOI0 0TH0pa.
3HayeHMe 3HaHWI 0 MUKPO3BOMOLMW A1 YNpaBNeHUs NPUPOAHLIMM NONYASLUUAMU, PeLLeHns
npo6sem oxpaHbl NPUPOAbI U paLMoHaIbHOTO NPUPOLOMNO/b30BaHKS.
MoHsATVE 0 Makpo3BooLMN. COOTHECEHWE MUKPO- U MaKpPO3BO/HOLMMN. Y CNOXHEHME pPacTeHWiA
M XXMBOTHbIX B MpoLecce 3Bonounn. bronornyeckoe pasHoobpasmne Kak OCHOBa YCTOMYMBOCTU
orochepbl, pe3ynbTar 3BONHOLNN.
[leMOHCTpaummn: >XMBble pacTeHWs W >KMBOTHbIE; repbapHble 3K3eMNaspbl U KOANEKUUU
XXVBOTHbIX, MOKa3blBalOWMe WHAMBMAYAIbHYIO W3MEHYMBOCTbL W pasHoobpasve COpToB
KYNIbTYPHbIX — pacTeHWA UM MNOPOL  AOMalUHWMX  DKMBOTHbIX, @ TakKXe pe3y/bTarbl
Np1cNoco6ieHHOCTM OPraHU3MOB K cpefe 06uTaHusA M pe3ynbTaTbl BMA006Pa30BaHUS; CXEMb,
WNIIOCTPUPYIOLLME MPOLECChl  BMAO0OPa3oBaHWA W COOTHOLLEHVE MYTeN MPOrpecCUBHON
GMONOrNYECKON 3BOMHOLMN.
JlabopartopHas paboTa:
M3yuyeHve Nnpucrnocob1eHHOCTM OpraHU3MOB K cpefie 06uTaHus.
"naBa 6. OCHOBbI CeneKumn n buoTexHosornm (3 4.)

3agaunm M MeToAbl cenekumu. [eHeTMKa KaK Hay4yHas OCHOBa CeNekuuMn OpraHu3MOB.
LLOCTMXXEHNSt MUPOBOIA N OTEYECTBEHHON CENEKLMN.
[leMOHCTpaummn: pacTeHusi, repbapHble 3K3emnnapbl, MynsHKW, Tabnuubl, QoTorpaduu,
UNNIOCTPUPYIOLLME Pe3y/bTaTbl CENEKLUOHHOM paboTbl; MOPTPETHI CENEKLMOHEPOB.

["naBa 7. Bo3HMKHOBEHWE N pa3BUTKE XWU3HU Ha 3emne (4 4.)
B3rnagbl, rmnotesbl U TEOPUU O NPOUCXOXKAEHUN XM3HN. OpraHNYecKuii MMp Kak pesynbTtar
3BOMOLMN. VIcTOpUA pasBUTUA OPraHNYecKoro Mupa.
[eMOHCTpaunn: oKameHenocT, OTMeYaTKN PaCTeHUI U XXMBOTHbIX B [APEBHUX MOpoJax;
PEnpPOAYKLUUN KapTUH, OTPaXKAKOLLMX (h1I0pY U hayHY pasINYHbIX 3p Y NepuosoB.

"naBa 8. B3anMOCBSI31 OpraHn3MoB 1 OKpY»KatoLLeli cpeapbl (16 4.)
OKpyXarowas cpefja - UCTOYHWK BELLECTB, 3HEPTUM W MH(OPMaLMK. DKOMOMMSA, Kak Hayka.
BnusHve 3Konormyeckmx (HakTopoB Ha OpraHu3mbl. [pyUCnoco6nieHns OpraHn3moB K
pas/IMyHbIM  3KOMIOTUYECKMM  (pakTopam. [lonynsaums. Tunbl B3aUMOLENCTBMS  MOMYNALMiA
pasHbIX BUAOB (KOHKYPEHLMSA, XULLHUYeCTBO, CUMOMO3, MapasnTumsm).

JKOCMCTEMHaA OpraHu3auus >KMBOM Npupogbl. 3kocucTeMbl. Ponb  npov3BoAMTenei,
noTpebuTenei v paspyLunTeneil OpraHNYecKnX BELLECTB B 3KOCUCTEMAX 1 KPYroBOPOTE BELLECTB
B npupoge. MNMuieBble CBA3N B 3KocucTeme. OCO6EHHOCTH arpoaKoCUCTEM.

Buocgepa - rnobanbHas askocuctema. B./. BepHagcKuil - OCHOBOMOMOXHWK Y4YeHUs O
orocepe. Ponb YenoBeka B Guochepe. IKonormyeckne npobnembl, UX BUSHUE HA XKU3Hb
yenoseka. lMocneAcTBUs LeATeNbHOCTN Ye/loBeKa B 3KOCUCTEMAX, B/IMSIHWE ero MOCTYMKOB Ha
XVBble OPraHn3mMbl N 3KOCUCTEMBI.

[eMoHCcTpaunn: Tabnuupl, WAMKOCTPUPYIOLLME CTPYKTYpY Ouochepbl; CXema KpyrosopoTa
BELLECTB 1 MPEBPaLLEHMNS 3HEPrMM B Guoctepe; cxema BAMSHUA XO3SMCTBEHHOW AeATe/lbHOCTM
yenoBeka Ha npupoay; MoAenb-annavKaums «buocthepa 1 uenoBek»; KapTbl 3anoBefHWKOB
Poccun.

JlabopartopHble paboThbl:

CTpOeHMNe PacTEHWNIA B CBA3U C YCTIOBUSAMU XKN3HW.

MoacyeT MHAEKCOB MAOTHOCTM 415 ONPefeNeHHbIX BUA0B pacTeHWIA.

BbleneHne NLLEBbIX LENei B UCKYCCTBEHHO aKocucTeme (Ha npumMepe akBapuyma).
MpakTnyeckme paboThbl:

HabntofeHNs 3a CE30HHLIMW U3MEHEHUSMM B XXMBOW NPUPOSeE.

CocTas/fieHVe CXeM nepesayn BeLwecTB 1 aHepruu (Lenein nutaHms).

BbisiBfieHe NpUCrNocobIeHNA OpraHu3MoB K cpefe 06UTaHMA (Ha KOHKPETHbIX npumepax),
TUMNOB B3aVMOENCTBUA NOMYNALMIA pa3HbIX BULOB B KOHKPETHOM 3KOCUCTEME.
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AHanM3 1 OUeHKa BNUAHUA (PaKTOPOB OKpYXKatoLlel cpefbl, (haKTOPOB pUCKa Ha 3L0POBbE,
MoCneACTBUN [eATeNIbHOCTU YesloBeKa B 3KOCUCTEMAaX, COOCTBEHHbIX MOCTYNKOB Ha XXMBble
OpraH13mbl U 3KOCUCTEMBb.
JKCKypcusa:

Cpefia Xv3Hu 1 ee obuTaTenu.

TemaTuUyeckuin nnaH

Buonorusa
5 -9 Kknacc
Ne Tema Kon-Bo yacoB
5 Knacc
1 | BBepgeHue. bronorua Kak Hayka. 6
2 | Knetka — ocHOBa CTPOEHUA U XXMU3HeLeATEIbHOCTN OpPraH3MoB. 5
3 | MHoroobpasue opraH13mMoB. 24
WToro: 35
6 Knacc
1 | lNoBTOpeHWe n3yyeHHOro B 5 Knacce. 1
2 | )KusHefeATenbHOCTb OPraH1U3moB. 11
3 | CTpoeHme n MHOroo6pasune NOKPbITOCEMEHHBIX PACTEHWIA. 23
6 | Ntoro: 35
7 Knacc
1 | BeegeHue. O6ume cBefieHNs 0 XXMBOTHOM MUpe. 2
2 | Knetka — ocHOBa CTPOEHUA U XXMU3HeLeATeIbHOCTN OpPraH3MoB. 3
3 | MHOroKneTo4HbIe XXMBOTHbIE. BECNO3BOHOYHbIE. 11
4 | N03BOHOYHbIE XXMBOTHbIE. 11
5 | OKOCUCTEMBI. 8
WToro: 35
8 Knacc
1 | BegeHue. Hayka o yenoBeke 3
2 | O6wwii 0630p opraHn3ma 4
3 | Onopa u gBuxeHue 6
4 | BHYTpeHHAA cpefa opraHnsma. 4
5 | KpoBoob6palleHne 1 nnmhoobpazoBaHme 4
6 | [ObixaHue. 5
7 | MNMuTaHwue. 6
8 | O6MeH BeLLeCTB 1 NpeBpaLleHe SHEPrn. 4
9 | BblgeneHme NpoayKToB 06MeHa. 3
10 | lNoKpoBbI TeNA. 4
11 | HeiporymopanbHas perynsaums npoLeccoB XU3HeaesTeIbHOCTU. 8
12 | OpraHbl YyBCTB. AHA/IM3aTOPbI. S)
13 | MNcuxuka 1 nosefeHne Yenoseka BoicLuas HepBHaa LeaTe/IbHOCTb. 6
14 | Pa3sMHOXeHMe 1 pa3BUTUE Ye/l0BEKaA. 2
15 | YenoBek 1 OKpyxatoLlas cpeja. 2
WToro: 70
9 Knacc 3
1 | BeegeHue 3
2 MoneKynsipHbIiA YPOBEHb 10
3 | K/eTOYHbI YpOBEHb 15
4 | OpraHn3MeHHbIi YpoBEHb 13
5 | MonynsauMoHHO-BUA0BOI YPOBEHb 9
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BrocthepHbIii YypoBEHb 9
O6o6uatoLLee NOBTOPeHME 4
WToro: 70

MNnaHnpoBaHme
Buonorunsa — 5knacc-35 u.

Ne Tema

1 BBefeHume. bruonorms Kak Hayka. bronorus — Hayka o0 XX1BOI Npupose.

2 MeTo/bl U3y4eHns 61Monoruu.

3 Kak pabotatoT B laboparopuu.

4 PasHoo6pasue >kuBoW npupofbl. JlabopaTopHas pa6ota «HabntofgeHne pasnuyHbIX
pacTeHNIA».

5 Cpefibl 06MTaHWA OpraH1M3mMoB. BbiBojpbl

6 [MoBTOpeHWe N3y4eHHOro MaTepuasna no Teme. MpakTnkKym.

7 naBa 1. Knetka - oO0CHOBa CTPOEHUA W XU3HeLeATEe/IbHOCTU OpPraHn3MOoB.
YBenuuntenbHbole npubopbl. JlabopatopHas pabota «PaccmaTtpvBaHue KNeTOYHOro
CTPOEHUS pacTeHWiA C NMOMOLLbO Nynbl. JlabopaTopHas paboTa «YCTPOWCTBO CBETOBOMO
MUKPOCKOMa ¥ NPUEMbI PaboTbl C HUM.

8 XMMUYeCKUNiA cocTaB KneTku. JlabopatopHas paboTa «PacCMOTpeHMe CTPOeHUs YacTel
pacTeHuii». JlabopaTopHas paboTa «PacCMOTPEHME 3epHa NLLEHNLbI».

9 CtpoeHue KneTku. JlabopaTopHas paboTta «[puroTosieHne 1 paccmatprBaHue npenapara
KOXMWLUbl Yewyu nyka noj MMKpocKornom». JlabopaTopHas pa6boTa «PaccMoTpeHue
NnnacTug B INCTE 3/10[en» 1 Ap.

10 | XKun3HepeATenbHOCTb  KNeTKW.  JlabopaTopHasd paboTa «HabniogeHne — ABUMXKEHWS
uMTOoNnNasMbl» 1 Ap. BbiBOAbI.

11 | NoBTOpeHne n3y4yeHHOro marepuana no Teme. NpakTuKym.

12 | 'naBa 2. MHoroobpasune opraH1M3moB. XapakTepucTuKa LapcTea baktepuia.

13 | Ponb GaKTepuii B NpMpoAe M XM3HW YenoBeka. JlabopaTtopHas pa6oTta «I1purotoBneHue
cpesa KopHeil 6060BbIX PACTEHWNIA».

14 | XapaktepucTuka LapcTea pacTeHnin. ObLias XxapakTepucTuKa.

15 | Bopopocnun. O6Las XxapaKTepncTmka.

16 | MHoroo6pasue Bogopocneit. JlabopatopHasi paboTa «CTpoeHMe 3eNEHbIX BOAOPOCNEN.

17 | Ponb BOAOPOC/E B NPUPOAE M XKN3HI YenoBeka.

18 | Bbiclume cnopoBble pacTeHus. O6Las XapaKTepucTrKa.

19 | MoxosugHble. O6was xapaktepuctuka. JlabopatopHasd pabota «CTpoeHue MXax.
JlabopaTopHas paboTta «HabnoaeHne 3a puydmnein».

20 | MNanopOTHNKOBUAHbIE, NIAYHOBUAHbIE, XBOLLEBUAHbIE. JTabopaTopHas paboTa «CTpoeHmne
narnopoTHUKa.

21 | FonocemeHHble pacTeHus. ObLlan XxapakTepucTuKa.

22 | Pa3Hoo6pa3ne XBOMHbLIX pacTeHWi. JlabopaTopHas paboTa «CTpoeHMe XBOM W LUMLLEK
XBOWHbIX PACTEHWI.

23 | I'oKpbITOCEMEHHbIE, UMW LiBETKOBbLIE, pacTeHns. ObLias XapakTepucTuKa.

24 | Xapaktepuctuka yapcrtsa XXnBoTHble. ObLlas XxapaKTepucTmKa.

25 | XapaktepucTnka uapctBa [pubbl. JlabopatopHas pabota «PasmHOXeHMe rpuba
cropamm».

26 | MHoroo6pasve rpmbos, UX ponb B MPUPOAE U XM3HW YenoBeka. JlabopaTopHas paboTa
«CTpoeHue 1 pa3Hoobpasme LWIANOYHbIX TPUBOoB».

27 | 'pnbbl — NapasnTbl PACTEHWI, XXMBOTHbIX, Ye/IOBEKA.
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28 | JINWaNHWKM — KOMMEKCHbIE CUMONOTUYECKIE OPraHn3Mbl.

29 | MpoucxoxaeHne 6GakTepuid, rprboB, XXMBOTHBLIX U pacTEHUIA. BbiBOAbI

30 | PasHoo6pasme hriopbl 1 ayHbl TyNbCKO 061aCTy.

31 | lNoBTOpeHMe U3y4eHHOro MaTepnana no Teme. MNpakTUKym.

32 | OKonoruyeckue npobaemMbl U cnocobbl MX pelleHnst B TynbCKo ob6nactu. KpacHas kHura
TynbCKOW 06M1acTu.

33 | OxpaHa npupoabl B Tynbckoirt ob6nact. OOMT B Tynbckoi o6nactn. KpacHas KHura
TynbCKOW 06/1aCTK.

34 | NoBTOpeHME N3y4eHHOro maTepuana. TecTuposaHue.

35 | ToroBoe nNoBTOpeHVE 1 0606LLeHME MaTeprana Kypca 61onoruu.

NnaHupoBaHme
Buonorusa — 6knacc-35 u.

Ne Tema

1 IoBTOpPeHMe M3yYeHHOro B 5 Knacce. VIHCTPYKTaX Mo TeEXHNKe 6e30MacHOCTW.

2 MnaBa 3. >Xu3HeaesaTe/IbHOCTb OpraHnM3moB. OOMeH BeWecTB — [aBHbIA MPU3HaK
YU3HW.

3 MuTaHne GakTepuid, rPMO0B 1 XMBOTHLIX. JlTabopaTopHas paboTa «BblpalinsaHme rpnbos
Ha y4acTKe».

4 MuTaHne pacTeHWA. Y[obpeHus. JlabopaTopHasa pabota «OnbIT: MOr/oweHne BOAbI
KOpPHEM».

5 doTocunHTe3. Obulaa xapakTepuctuka. JlabopatopHaa pabota «Obpa3oBaHVe Kpaxmana B
NNCTbSAX 3€NEHbIX pacTeHWi». JlabopaTopHas paboTa «BblgeneHne pacTeHMeM KUciopoja
Ha CBETY».

6 [ObixaHve pacTeHUidA WM XMBOTHbIX. JlabopaTopHas pabota «OnbITbl MO Ha6NOAEHWIO
[bIXaHWs PacTEHUI».

7 MepeaBvXeHMe BELLIECTB Y pacTeHuiA. JlTabopaTopHas paboTa «IlepeasmkeHve BeLWECTB No
nobery pacteHus». JlabopatopHasa paboTta «O6pa3oBaHme Har/biBa Ha BETKEY.

8 MepeBM>KEHME BELLIECTB Y XKMBOTHbIX.

9 BblfienieHne y paCTeHUIA N XXUBOTHbIX.

10 | Pa3MHOXeHVe OpraHu3MOB W €ro 3HayeHue. JlabopatopHas paboTa «Pa3sMHOXeHue
amresibHbIX PaCTEHNIA YepeHKaMm».

11 | PoCT 1 pa3BuTMe — CBONCTBA XXMBbLIX OPraHn3MoB. BbIBOb!

12 | lNoBTOpeHMe N3y4YeHHOro MaTepurana no TeMe. MNpakTnkym.

13 | naBa 4.CTpoeHMe N MHOroobpasne NOKPbITOCEMEHHbIX pacTeHWn. CTpoeHMe CEMSH.
Nab6oparopHas paboTta «CTpoeHWe CeMsaH ABYAOMbHbIX PacTeHWid». JlabopaTopHas paboTta
«CTpoeHne CemsH 0AHOAO0/MbHbLIX PACTEHWNIA».

14 | Buabl KOpHEM W Tunbl KOPHEBbIX cucTeM. JlabopaTopHas pabota «O6pa3oBaHue
NPUAATOYHbIX KOPHEN Y NenaproHnm.

15 | Buaon3ameHeHNs KOpPHEN.

16 | Mober n nouyka. Obulasa xapakTepucTuka. JlabopatopHas pabota «CTpoeHue MouYek.
PacnonoxeHune noyek Ha crebniex.

17 | CtpoeHue cTebns. JlabopatopHasa pabota «BHYTpeHHee CTpOeHVe BETKIN [epeBar.

18 | BHellHee CTPOEHME NINCTA.

19 | KnetoyHoe cTpoeHne snmcTa. JlabopatopHas paboTa «CTpOeHWE KOXWULUbI INCTax.
JlabopaTopHas paboTa «/IUCTbsi MPOCTbIE N CIIOXKHbIEY.

20 | BugonsmeHeHns noteros. JlabopaTopHad pabota «CTpoeHue KyOHS, KOpHeBULa,
NYKOBULbI».

21 | CTpoeHme 1 pa3Hoobpasue LBeTKoB. JlabopaTtopHas paboTa «CTpoeHWe LBETKax.

22 | CougeTus. O6Las xapakTepucTuka. SlabopatopHasi pabota «CoLBeTUS».
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23 | Mnoppl. ObLaa xapakTepuctmka. JlabopatopHaa pabota «Knaccupmkawms naogoBe».

24 | Pa3MHOXeHME MOKPbITOCEMEHHbIX pacTeHMil. JlabopaTopHas paboTa «LlBeTeHue u
OMbI/IEHNE PXKU».

25 | Knaccuturkaums noKpbiToceMeHHbIX. JlTabopaTopHas pabota «CBOWCTBA ABYAObHbIX».

26 | Knacc [gyponbHble. O6was xapakTepuctuka. JlabopatopHas pabota «CemeiicTBa
LBYLONbHbIX».

27 | Knacc OpHoponbHble. O6W@as XapaktepucTuka. JlabopaTopHas pa6ota «CTpoeHue
MLEeHNLbI.

28 | MHoroo6pasue »xuow npupodbl. OxpaHa nNpupoas!. BoiBob!

29 | [oBTOpeHWE N3y4eHHOro MaTepuana no TeMe. MNMpakTUKym.

30 | MHoroo6pasue nopbl B TynbCKOM 061acTu. MpoekT.

31 | OKcKypcusa B IeC M Ha NYr C Le/bl0 03HAKOM/IEHUA C NPeACcTaBUTeNs My (PIopbl CBOEro
pernoHa. MNMpakTukym.

32 | OKonoruyeckune npobnemMbl 1 cnocobbl MX pelleHnst B TynbCKOW obnactu. KpacHast KHura
TynbCKol 06nacTu.

33 | OxpaHa npupofbl B Tynbckoin obnactu. OOMT B TynbCcKoin obnactn. KpacHasi kKHura
TynbCKoI 061acTu.

34 | lNoBTOpeHVe n3y4yeHHOro marepurana. TeCcTUpoBaHme.

35 | ToroBoe nNoBTOpeHVE 1 0606LeHME MaTeprana Kypca 61onorum.

lNnaHnpoBaHume
Buonoruna — 7knacc-35 u.
No Tema

1 BBegeHuve. O6uwme cBefeHMS 0 >XMBOTHOM Mupe. Oco6eHHOCTM, MHOroob6pasvie u
KlacCU(MKaLMSA XXUBOTHbIX. MMPaKTUKyM.

2 Cpefbl 06UTaHMS Y OCHOBHbIE U3MEHEHUS B XXN3HU XXMBOTHbIX. MpaKTUKyM.

3 MnaBa 1. OAHOKNETOYHbIE >XMBOTHblE. OO6LWAA XapaKTepuCTMKa OAHOKNETOYHbIX.
KopHEHOXKW. [paKTUKyM.

4 YKryTukoHocupbl 1 MHQY30pun. MNMpakTuKyMm.

5 Mapa3nTrnyeckue npocteiiime. 3Ha4yeHne NpocTerwmx. MpPakKTUKyMm.

6 CnaBa 2. MHOrOKNEeTOUHbIE  YXUBOTHbIE. Becno3BoHOYHbIE. OpraHusm
MHOIOK/IETOYHOTrO >XXMBOTHOr0. JlabopaTopHas paboTa: «/3yyeHre MHOroobpasus TKaHei
YXNBOTHbIX».

7 Tun KuweyHononocTtHole. JTabopaTopHas paboTa: «/13yyeHne NpecHOBOAHOW rMapbI».

8 MHoroo6pasue K1LLIEYHOMONOCTHBIX. O6LLas XapaKTepUCTMKA.

9 OO6LLas xapakTepuctuka Yepseid. Tun MNaocKmne Yepsu.

10 | Tun Kpyrnble 4vepsn ¥ Tun Kosnbuyatble 4yepBu. JlabopaTopHas paboTta: «/3yyeHue
BHELLHero CTPOeHUs LOXAEBOr0 YepBsa».

11 | Tvn Monntocku. Knacc bproxoHorue u Knacc [IBycTBopyaTble MOTHOCKU.

12 | Knacc FonoBoHorme monntocku. O6Las XxapakTepucTmka.

13 | Tun YneHnctoHorme. Knacc PakoobpasHble.

14 | Knacc lNaykoobpasHble. JlabopaTopHas paboTa: «l/13yyeHue BHELIHEro CTPOeHUs nayka-
KPECTOBMKa».

15 | Knacc Hacekomble. O6LLas XapakTepucTuKa.

16 | MHoroo6pa3sne HacekoMmbIX. BbiBofbl. JlabopatopHas paboTta: «/3yuyeHWe BHELLHero
CTPOEHMNA HAaCEKOMOT 0.

17 | 'naBa 3. '03BOHOYHbBIE XXMBOTHbIE. TUM XOPAO0BbLIE.

18 | O6uas xapaKTepucTuKa pbl6.

19 | MpucnocobneHns pbib K yCnoBUAM 06UTaHMS. 3HauYeHre pblo.

20 | Knacc 3emHOBOAHbIe. ObLLad XapaKTepuUCTMKa.
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21 | Knacc NMpecmbikatowmecs. O6Las XxapaKTepncTmka.

22 | Knacc Mtuupl. JlabopaTopHas paboTa: «3yyeHne BHELUHErO CTPOEHUS NTULbI».

23 | MHoroo6pasue ntuy, 1 ux 3HadyeHme. MT1LeBoACTBO.

24 | Knacc MnekonuTtatowme. O6Las XxapakTepucTunka.

25 | MHoroo6pasvie mnekonutaroLmx. O6LLas xapaKTepucTunka.

26 | JomawHue mnekonuTatowme. ObLuas XxapakTepucTmka.

27 | MpouncxoxaeHne XmMBOTHbIX. OCHOBHbIE 3Tarbl 3BOOLMM XXMBOTHOI0 MUpa.

28 | [naBa 4. OKOCUCTEMbI. IKOCUCTEMA.

29 | Cpega 00uTaHWA OpraHM3moB. JKosioruyeckme QakTopbl. JlabopaTopHad pa6ora:
«3anonHeHne Tabnuubl O NPUCMOCOBNEHNAX PACTEHUA N XKUBOTHBLIX K abUOTUYECKUM
(hakTOpam».

30 | buonornyeckMe © aHTpPOMOreHHble (akTopbl. JlabopatopHad paboTa: «BblsBeHMe
OCHOBHbIX MCTOYHWKOB 3arpsi3HeHns aTmocepbl B TybCKOM 061acTu.

31 | VicKycCTBEHHbIE 3KOCUCTEMbI. BbIBObI.

32 | 9Konoruyeckune npobaemMbl 1 cnocobbl UX pelleHns B TYNbCKOM 061acTu. KpacHas KHura
TynbCKOW 06M1acTu.

33 | OxpaHa npupoabl B Tynbckoit ob6nactn. OOMT B TynbcKoW o6nactu. KpacHas KHura
TynbCKOW 06/1aCTK.

34 | NoBTOpeHME N3y4eHHOro matepuana. TecTuposaHue.

35 | ToroBoe NoBTOpeHVE 1 0606LLEHME MaTepuana Kypca 61onorum.

MnaHupoBaHue
Buonorusa — 8knacc-70 u.
Ne Tema

1 BBegeHme. Hayka 0 yenoBeke.HayKu 0 YesioBeKe N UX METOAbI

2 Buonorunyeckas npnpoa YenoBeka. Packl YenoBeka

3 [MpouncxoxeHve 1 3BoNOLMA YenoBeKa. AHTPOMOreHes

4 O6LwWwMin 0630p opranHmama. CTPOeHNe OpraHn3ma YenoBeKa

5 CtpoeHue opraHuama yenoseka J1/pNel «3yyeHre MUKPOCKOMUYECKOro CTPOEHMSA
TKaHein opraHvu3ma 4esioBeKa»

6 Perynaums npoLeccoB XXU3HEAeATeIbHOCTY

7 O6o6LaroLLmMin ypok no Teme "O6LLMIA 0630p opraHn3Ma”

8 Onopa un gBuxenne. CocTas, CTpoeHMe 1 pocT Koctn J1/p No2 «13yyeHne
MWUKPOCKOMNYECKOr0 CTPOEHNSA KOCTU»

9 CoeanHeHve KocTeld. CKenet rososbl.

10 | CkeneT TynoBuLLa, KOHEYHOCTEN M 1X MOSACOB.

11 | CTpoeHMe N PYHKUUM CKENETHBLIX MbILLILL.

12 | PaboTa MbiwL, 1 ee perynauus. J1/pNe3 «BmsiHVWe CTaTUYeCKOM 1 AMHaAMUYECKO paboTbl
Ha YTOM/IEHWE MbILLLL»

13 | HapyLueHve 0rnopHO-ABUraTe/lbHOM CUCTEMBI.

14 | BHYTpeHHAA cpefa opraHnsma. CoctaB BHYTPEHHEN Cpefibl OpraHnu3ma 1 ee PyHKUuK.

15 | CoctaB KpoBW. MOCTOAHCTBO BHYTPEHHEW Cpefpbl.

16 | CocTaB 1 cBoiicTBa KpoBu. J1/pNed «MMKPOCKONUYECKOE CTPOEHME KPOBM»

17 | IMMYHUTET 1 ero HapyLUeHus.

18 | KpoBoobpalleHue n numdgoobpasoaHme. OpraHbl KpoBoobpalleHns. CTpoeHme n
paboTa cepAua.

19 | Cocyauctas cuctema. JinmoobpalleHme.

20 | CepaeyHo-cocyaucTtble 3ab0/1eBaHuS.

21 | O6o6Latowumii ypok rno teme "BHYTPeHHSS cpeaa opraHu3ma. KpoBoobpallHue u

nnmgoobpasoBaHue™
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22 | ObixaHve. [bixaHue 1 ero 3HavyeHue. OpraHbl AbIXaHus

23 | MexaHu3Mm abixaHus. XXn3HeHHas eMKoCTb fierkux. J1/p Ne 5 «3mepeHmne obxBaTa
rPYLHON KNETKM B COCTOSAHWM BLOXa W Bblf0Xa»

24 | Perynauuns abixaHusi. OXpaHa BO3 AyLLHON Cpefpbl.

25 | 3aboneBaHWs OpPraHoB AblXaHUa 1 UX NPonnakTMKa. PeaHMaLms

26 | O606LaroLLmMin ypoK no Teme "[bixaHue"

27 | MNMuTtaHwue. NMnutaHme 1 ero 3HaveHne. OpraHbl NULWEBAPEHNA U UX PYHKLMN.

28 | lNuweBapeHve B pOTOBOI N0N0OCTU. [10TKA U NULLEBOS

29 | MNunLleBapeHune B XXenyaKe U KULLEYHYKe.

30 | BcacblBaHWe NUTaTe/NbHbIX BELLECTB B KPOBb.

31 | Perynaumns nuuiesapeHus. 'mrneHa nutaHua

32 | O6obuatowmin ypok no teme "MutaHme"

33 | O6MeH BeLLECTB 1 NpeBpaLLeHme aHeprun. MnacTUyYecKnin 1 SHePreTUYeCcKnii 06MeH.

34 | ®epMeHTbI U UX POJb B OpraHn3Me YesnoBeka.

35 | ButamuHbl 1 UX posib B OpraHu3Me YeoBeKa.

36 | Hopwmbl 1 pexxum nuTaHus. HapylleHns obMeHa BeLLeCTB.

37 | BbigeneHuve npofyKkToB 0bMeHa. BblgeneHne n ero 3HadeHve. OpraHbl MOYEBbILENEHWS.

38 | 3aboneBaHne opraHoOB MOYEBbIAENEHWS.

39 | O6ob6watoLmii ypok rno teme "O6MeH BELLECTB M NpeBpaLLeHe aHeprumn. BoigeneHve
npoayeToB o6mMeHa"

49 | MNokpoBbl Tena. HapyXHble NOKPOBbI Tena. CTPOEHNE U PYHKLMN KOXN.

41 | bonesHu 1 TpaBMbl KOXW.

42 | ['rmeHa KOXKHbIX MOKPOBOB.

43 | O6o6watowmii ypok no teme "Mokposbl Tena"

44 | HeliporymopasibHas perynsiyms npoLeccoB Xn3HeLeATe/IbHOCTU. XKenesbl
BHYTPEHHEN CeKpeumm 1 nx yHKLUN.

45 | PaboTa 9HJOKPUHHOM CUCTEMbI U €8 HapYLLEHNS.

46 | CTpoeHue HepBHOW CUCTEMbI U €€ 3HAYEHUe

47 | CNYHHON MO3r.

48 | [0N10BHON MO3T.

49 | BeretatuBHasa HepBHasa cucTema.

50 | HapylweHus B paboTe HEPBHOW CUCTEMbI U UX MPeayNpPeXXaeHue.

51 | O6obLarowumii ypok rno teme "HelporymopasnbHas perynsayms npoLeccos
YKU3HEe[eaTeNlbHOCTU"

52 | OpraHbl 4yBCTB. AHanNM3aTopbl.lNMoHATUA 06 aHann3aTopax. 3pUTeNbHbIA aHaM3aTop.

53 | CnyxoBovi aHann3aTop

54 | BecTubynspHbIii aHann3aTop, Mbllle4yHoe YyBCcTBO. Ocs3aHue.

55 | BKycoBOW 1 060HATE/NbHbIE aHaM 3aTOPbI. Bonb.

56 | O6o6Larowmin ypok no teme "OpraHbl YyBCTB. AHaNN3aTOPbI"

57 | MNcuxuka v nosefeHVE YesioBeKa Bbicluas HepBHaA feATeIbHOCTb.BbicLLas HepBHasA
[eAaTeNIbHOCTb. Pednekcsl.

58 | MamATb 1 06yyeHMe.

59 | BpoxpaeHHoe 1 NpuobpeTeHHOE NoBeAeHNe

60 | CoH 1 604pCTBOBaHNE.

61 | OCO6eHHOCTY BbICLLIE HEPBHOW AEATENbHOCTN Ye/I0BEKA.

62 | O6o6LwatoLwmii ypok no teme "Tlcnxunka n noBeaeHne Yenoseka. Boiclwas HepBHas
[eATenbHoCTL"

63 | PasaMHOXeHVe n pas3suTure YenoBeka.OCco6eHHOCTU penpoayKumm yenoseka. OpraHbl
pasMHOXeHns. ONoL0TBOPEHME.

64 | bepeMeHHOCTb ¥ pofbl. POCT 1 pa3BuTme pebeHKa Nocse poXxaeHNs.

65 | Yenosek 1 okpyxarowias cpega. CoumnanbHas v npupoaHas cpefa YenoBeka.
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66 | OKpyaroLas cpefa v 340p0BbLEe Ye/i0BeKa.

67 | O6obLuatowmin ypok. Mo Teme "PasMHOXEHWE U pa3BUTUE YesloBeKa'™

68 | MiTorosoe noBTopeHue Kypca buonoruy 3a 8 knacc

69 | MiTorosoe noBTOpeHMe Kypca buonorunu 3a 8 knacc

70 | iToroBoe NoBTOpeHMe Kypca 6buonorunm 3a 8 knacc

MNnaHupoBaHme
Buonorusa — 9knacc-70 u.

Ne Tema

1 BBegeHVe. brnonorvsa — Hayka 0 XXU3HW.

2 MeTogbl nccneoBaHus B 61MON0TMN.

3 CYLLHOCTb YX13HW 1 CBOWCTBA XXMBOTO.

4 MoneKynsipHbIi YpOBeHb YPOBHW OpraHU3aLuy XX1MBoi npupoabl. MonekynspHblii
YPOBEHb: 00LLad XapaKTepucTmKa.

5 YTNneBojbl.

6 vnngbl.

7 CocTaB 1 CTPOEHNe 6e/KOB.

8 DYHKUMN 6eNKOB.

9 HYKNenHoBbIe KUCNOTI.

10 | AT® un apyrvie opraHN4eckme CoeIMHEHNA KNETKMN.

11 | bruonornyeckmne KataamsaTopsi.

12 | Bupycsl.

13 | KOHTPOnbHO-0600LLatoLwmii YpoK no teme «MoseKynsipHbIA YPOBEHb».

14 | KneTo4Hblin ypoBeHb. OCHOBHbIE MONOXEHWS KNETOUYHOW TEOPUN.

15 | O6uyme cBeaeHMs 0 KneTkax. KnetouHas membpaHa.

16 | Aapo KNeTkn. XpoMOCOMHbI Habop KNETKM.

17 | SHpgonnasmaTmnyeckas ceTb. Pu6ocoMbl. Komnnekc Monbaxm.

18 | JZinzocombl. MuToxoHapuu. Mnactnisbl.

19 | KneTouHbli LeHTp. OpraHouapbl ABMKEHUS. KNeTOYHbIE BKIKOYEHUS.

20 | Pa3nvunga B CTPOEHMU K/IETOK 3YKapuoT 1 MPOKapuoT.

21 | Accummnnasauma n guccummnnaums. Metabonmnsm.

22 | DHepreTnYeckmini 06MeH B K/ETKe.

23 | ®OTOCUHTES N XEMOCUHTES.

24 | ABTOTPOMbI 1 reTepoTPOdbI.

25 | CuHTe3 6enKoB B K/IeTKe. MeHeTnYecKnii Kog,. TpaHCKpunums.

26 | CuHTe3 6enKoB B K/IETKe.

27 | [deneHune Knetkn. MuTos.

28 | KOHTpOo/ibHO-0606Lat0LLMiA YPOK N0 TeMe «KneTo4HbIN YPOBEHb»

29 | OpraHn3MeHHbI1 YpoBeHb. PasMHOXeHNe OpraHn3moB.

30 | Pa3BuTMe NonoBbIX KNeTok. Meino3. OnnofoTBOPEHME.

31 | NHamBuayanibHOe pa3BMTe OpraHn3MoB. BUOreHeTUYeCKnii 3aK0H.

32 | 3aKOHOMepHOCTW Hac/efoBaHWA NPU3HAKOB, YCTaHOB/EHHbIe . MeHaenem.
MoHOrnépnaHoe CKpeLLmBaHue.

33 | 3aKOH UnCTOTbI rameT. LiMTonornyeckmne 0CHOBbI 3aKOHOMEPHOCTE HacNe[0BaHNSA Npu
MOHOTMO6PULHOM CKpeLLBaHUN.

34 | HenonHoe AOMUHMPOBaHWE. AHaIN3NPYIOLLIEE CKPeLLMBaHKE.

35 | AnrnbpuaHoe CKpelumBaHue.

36 | CuenneHHOe Hac/ef0BaHWe NMPU3HaKoB.

37 | MoanrKaLMoHHas N3MEHUYNBOCTb.

38 | MyTauMoHHaa U3SMEHUYNBOCTb.
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39 | OcHosbl cenekuunn. PaboTsl H.. Basunosa.

49 | OCHOBHbIE METOAbI CENIEKLMM PACTEHWIA, XXMBOTHbIX 1 MUKPOOPraH/3MOB.

41 | KOHTpO/bHO-0606LaloLLmin ypoK no TemMe «OpraHM3MeHHbI YPOBEHb»

42 | MonynsAuMOHHO-BNA0BOM ypoBeHb. MonynaunoHHO-BUA0BON YPOBEHb: 06LLas
XapaKTepucTyuKa.

43 | Monynayumw.

44 | Pa3BuTKE 3BOIKOLMOHHOIO yyeHUs. NponcxoxaeHve BULO0B.

45 | I3MeHYMBOCTb OpraHn3MoB. Nonynsauma Kak anemMeHTapHas eAuH1LA 3BOJTHOLUN.

46 | bopbba 3a CyLeCTBOBaHME 1 eCTECTBEHHbIV 0TOOP.

47 | BuaoobpasoBaHue.

48 | Makpo3ssonoums.

49 | OCHOBHble 3aKOHOMEPHOCTW 3BOHOLMN.

50 | KoHTpOnbHO-06061atoLmii ypok no teme «onynsumoHHO-BUA0BON YPOBEHb»

51 | CoobuecTBo, aKocucTema, 61oreoLeHo3.

52 | CocTaB M CTPYKTypa coobLecTBa.

53 | MexBunaoBble OTHOLLEHNS OPraHM3mMoB B 3KOCUCTEME.

54 | I'oTOKM BelLlecTBa 1 SHEPTUN B IKOCUCTEME.

55 | Camopa3BuTMe 3KOCUCTEMBI.

56 | OKcKypeus «/13ydeHne aKoCcUCTeMbI (€CTECTBEHHOM MM UCKYCCTBEHHOW) B OKPECTHOCTAX
LLKOSIbI.

57 | KOHTPO/IbHO-0606LUaoLLIMIA YPOK M0 TeMe «OKOCUCTEMHbIN YPOBEHb»

58 | buocepHblin ypoBeHb.Brochepa. Cpefbl XU3HN.

59 | KpyroBopoT BeLecTB B 6uocgepe.

60 | N'MnoTe3bl BO3HUKHOBEHNSA YKU3HW.

61 | Pa3BuTVe NpeacTaBNeHU A O BOSHUKHOBEHWM XM3HW. COBPEMEHHOE COCTOSHME NPOBIEMBI.

62 | Pa3BuTKe XXM3HW B apXxee, NPOTEPO30€e N Nnasieo3oe.

63 | Pa3BuTME XXN3HM B ME3030€ 1 KaHO30€.

64 | AHTponoreHHoe BO3elcTBME Ha 6roctepy. MocneacTBns AedTeNbHOCTY YeioBeKa B
OKpY>KatoLLel cpefe.

65 | KOHTpO/ibHO-0606LatoLLImMIA YPOK M0 TeMe «Br1octepHbIil YpOBEHb»

66 | IToroBblil ypOK-KOH(epeHUMs «Posb 61M0N10rMm B HaCTOSALLEM U ByaYLLLEM YeI0BEYECKOW
LMBUIN3ALMN».

67 | O6o6LatoLLee noBTopeHUe. O606LLatoLLLee NOBTOPEHME N0 TemMe «MOseKYNSPHbIIA
YPOBEHb».

68 | O6o6ulatoLee NOBTOpeHMe No TeMe «KNeTOUHbI YPOBEHb»

69 | O6o6uatoLlee NoBTOPeHME NO TeMe «OpraHM3MeHHbI YPOBEHb»

70 | O6o6uatoLee NOBTOPeHME No Teme «onynsLMOHHO-BUA0BON YPOBEHb»




