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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  oOuieoOpa3zoBaTenbHOM  yuyeOHOM  nucHuriuHbl  «buonorus»
npeHa3HaueHa I U3y4YeHUs] OCHOBHBIX BOIPOCOB OHOJIOTMH Ha 0a3e OCHOBHOIO
o01ero 06pa3zoBaHus MpPU MOATOTOBKE CIIEIMAIMCTOB CPEAHETO 3BEHA.

PaGouas mnporpamma paspaboraHa B COOTBETCTBMM PexoMeHmanusmMu 1o
OpraHM3allMy TOJyYeHHUs] CpeaHero ooOuiero oOpa3oBaHUsT B TMpeliesiax OCBOCHUS
0o0pa3oBaTeNbHBIX IIPOrpaMM cpeaHero mpodeccrnoHaabHOTO o0pa3oBaHus Ha 0ase
OCHOBHOTO  00miero  oOpa3oBaHus C  ydeToM TpeOoBaHWil  (eaepaabHbIX
rOCyIapCTBEHHBIX O0Opa30BaTEIbHBIX CTAaHAAPTOB M IOJIYyYaeMOH CICIUaIbHOCTH
CpeIHEero po(deCCHOHATBLHOTO oOpa3oBaHUs (muchbMo JlemapTrameHTa
roCyJapCTBEHHON TMOJUTUKKA B cdepe MOoAroToBku padouux kaapoB wu JIIO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxkanue nporpamMmbl «buonorus» HampaBlI€HO Ha JTOCTHUKEHUE CIETYIOIIUX
LEJICH:

o NoJiyueHre (PyHIaMEHTAIbHBIX 3HAaHUM O OHOJOTUYECKHUX
cuctemax (Knerka, Opranusm, [lomynsuus, Bun, Dxocuctema); ucropuu
pPa3BUTHSI COBPEMEHHBIX MPEICTABICHUNA O KUBOU MPUPOAE, BBLIAKOLIUXCS
OTKPBITUSIX B OHMOJIOTMYECKOW HayKe; poJd OHOJOTMYECKOM HAayKH B
(GOpMHpPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI MUPAa;
METOJIaX HAyYHOT'O MO3HAHUS;

o OBJIAJICHUE YMEHUSIMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATh
MECTO U POJIb OMOJIOTUUECKUX 3HAHUH B MIPAKTUICCKON JIEATCIIBHOCTH JIIOICH,
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTHH; OIpPEAeNaTh >KUBbIe OOBEKTHI B
PUPOJIE; TPOBOIUTH HAOIIOACHHS 32 SKOCUCTEMAMH C IIEJIbI0 UX OMUCAHUS U
BBISIBJICHUSI €CTECTBEHHBIX M aHTPOINOTCHHBIX HW3MEHEHHI; HaXOIUTh H
aHAM3UPOBATh HH(POPMAIIUIO O KUBBIX 00BEKTAX;

o pa3BUTHE I[I03HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYyalbHBIX U
TBOPYECKUX  CIMOCOOHOCTEH  oOydaromuxcsi B MOpPOLEcCe  M3YYCHUS
OMOJIOTMYECKUX SBJICHUHN; BBIJAIOIINXCS JOCTHXKEHUN OMOJIOTHH, BOIIEIIINX
B OOIICYEIIOBEUECKYIO0 KYJIbTYPYy; CIOXHBIX M MPOTUBOPEUUBBLIX ITyTEH
pa3BUTHUSL COBPEMEHHBIX HAYYHBIX B3IJIAJOB, HICH, TEOPUH, KOHUEHIHUM,
runote3 (0 CYyITHOCTH ¥ MIPOUCXOXKICHUH KU3HH, YeJIOBEKA) B X0/ PabOTHI C
pa3TUYHBIMUA UCTOYHUKAMU WH(OpMAIuy;

o BOCITUTaHUE YOEKICHHOCTA B HEOOXOAMMOCTH TTO3HAHUS KUBON
OpUPOABI,  HEOOXOMWMOCTH  PAllMOHAIBHOTO  MPHUPOJOTOIH30BAHMS,
OEpEeXKHOTO OTHOIIEHUS K MPUPOJHBIM pecypcaM M OKpYXKarlleill cpene,
COOCTBEHHOMY 3/I0POBBIO; YBAXKEHUSI K MHCHUIO ONIMOHEHTA MPU 00CYKICHUU
OMOJIOTUYECKUX MPOOIIEM;

o UCIIOJIb30BAaHUE TNPUOOPETEHHBIX OUOJOTMYECKUX 3HAHUN U
YMEHHM B IIOBCEAHEBHOW JKM3HM JUI1 OLIEHKH TOCJIEICTBUM CBOEU
NEATeNIbHOCTH (M AESATENbHOCTA JAPYTUX JIIOAE€H) MO OTHOIICHUI0 K
OKpPYXaIoIen cpefie, 3J0POBbI0 APYTHUX JIOJEH U COOCTBEHHOMY 3J0POBBIO;
o0oCHOBaHWE W coOOIIO/IeHne Mep TpodriakTuKku 3a00JeBaHUN, OKa3aHHE
MIEPBOM MOMOIIH MPY TPaBMax, COOTIOICHIE MPABUII TTOBEACHUS B TIPUPOJIE.



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIIUTIJINHBI
«BUOJIOTI'USD»

buosoruss — cucreMa Hayk, M3y4arollasi BCE acCIEKThl KM3HHU, Ha BCEX YPOBHIX
OpraHu3alMi >KUBOTO, HayWHAs C MOJICKYJSIPHOTO U 3aKaH4uBasi OUOCHEpPHBIM.
OObekTaMy M3y4eHHs OHOJIOTMM SBJISIOTCS JKUBBIE OpPraHU3MbI, WX CTPOCHHE U
KU3ZHENIEATEIbHOCTh, UX MHOTI000pa3ue, MPOUCXO0KIEHUE, IBOJIOLUS U pacipeesieHue
KUBBIX OPTaHU3MOB Ha 3eMJIE.

OO6mrast 6mosoTHsS M3y4YaeT 3aKOHBI MCTOPUYECKOTO M WHIWBHIYATBHOTO PA3BUTHSI
OpraHU3MOB, OOIME 3aKOHBI )KU3HU M T€ OCOOCHHOCTH, KOTOPBIC XapaKTEPHBI ISl BCEX
BHUJIOB HUBBIX CYILIECTB HA TUIAHETE, A TAKIKE UX B3aUMOJICVCTBUE C OKPYNKAIOLIEH CPEION.

buonorus, Takum o0pa3oM, SBISIETCS OJHON M3 OCHOBOTIOJIATAIONTUX HAYK O KH3HHU,
a BIaJcHUE OWOJOTMYECKUMH 3HAHUSIMU — OJHUM M3 HEOOXOJIUMBIX YCJIOBUH
COXpaHEHMS KU3HU Ha TUIaHETE.

OcHOBY cojiep>kaHus Y4eOHON AUCIUIUIMHBI «BHOJIOTHS) COCTaBISIOT CIEAYIOIINE
BEIYLIUE WUJICU: OTINYUTEIbHBIC NTPU3HAKU JKUBOM MPUPOJIbI, €€ YPOBHEBAS OpraHU3alUs
Y 9BOJIOLUS. B COOTBETCTBUU C HUMU BBIJICJICHBI COJIEP)KATEIbHBIE TUHUU: OUOJIOTHS KaK
HayKa; OWOJIOTMYECKHUE 3aKOHOMEPHOCTH; METOJbl HAyYHOTrO I[IO3HAHMS; KJIETKA;
OpraHu3M; MMOMYJISINS; BUJ; SKOCUCTEMBI (B TOM YHcCIie Onocdepa).

Coneprxkanve y4eOHOW NUCHIUILIMHBI HAlPaBjIeHO Ha MOATOTOBKY OOYyYaronIuXxcs K
PEIICHUIO BaXXHEWIIMX 3a/ay, CTOSMIMX Tepe]; OHOJIOTMYecKol HayKol, — 0
paloOHAILHOMY TIPUPOJIONOIB30BAHUIO, OXPAHE OKPYKAIOIIEH CpeIbl U 3I0POBbSI JIFOICH.

N3yuenne yueOHOM mgucuuiuiuHbl «buosorus» B KOJJIEIXKE HMMEET CBOMU
OCOOCHHOCTH W 0a3upyeTcs Ha 3HAHMUSAX OOYYaIONIMXCS, MOJYYEHHBIX MNPU HU3YyUYCHHUH
OuoN0run, XUMUM, PU3UKH, reorpaduu B OCHOBHOM IIKOJIE.

[Ipu otbOope coaepxkaHus Y4eOHOM JTUCHMUIUIMHBI «bBUOJOTUS) HUCIOIL30BaH
KYJbTYpPOCOOOpa3HbId TMOAXOJ, B COOTBETCTBUM C KOTOPBHIM OOydYaroniuecs J0JKHbI
YCBOUTh 3HAHUS W yMEHUs, HeoOxoaumbie s (GopMupoBaHus OOIIEH KyJIbTYpHI,
ONpeNeNaonIeld  aJeKBaTHOE MOBEACHUE  4YEJIOBEKa B  OKpYXKawlled  cpene,
BOCTPEOOBAHHBIE B KU3HU U B MPAKTUUECKON JEATEITHHOCTH.

Ocoboe BHUMaHUE YIEICHO OHKOJOTHYECKOMY OOpa30BaHMIO M BOCIUTAHUIO
oOy4Jaroruxcsi, (OPMUPOBAHUIO y HHUX 3HAHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHE MHUpPa, LEHHOCTHBIX OpPHUEHTAIMH, YTO CBHJETEIBCTBYET O TyMaHU3alUuU
OMOJIOTUYECKOTO 00pa3oBaHUSI.

Copepxanve y4eOHOM  JUCHUIUIMHBL —MpEAYyCMaTpuBaeT (QOpMUpOBAHUE Y
oOyyarommxcsi OOIIEHAyYHBIX 3HAHWM, YMEHMH M HaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB
NEATCIbBHOCTY W KJIIOYEBBIX KOMIICTCHIIMHM, BKJIIOYAIONIUX YMEHHUE CpaBHUBATH
OuoJiornyeckrue OOBEKThI, aHaJIW3UPOBaTh, OIICHUBATHL M 0000IIATh MOJYyYCHHBIC
CBEJICHUS, YMETh HAXOJAUTh U UCIIOJIh30BaTh HH(OOPMAIIMIO U3 PA3TUYHBIX HCTOYHUKOB.

N3yuenne o01ieo0pa3zoBaTesibHON YyueOHOM JUCHIUTUIUHBI «BHOOTHS 3aBepIIaeTcs
MOJBEJACHNEM HWTOTOB B (opMe DdK3aMeHa B paMKaxX NPOMEKYTOYHOM aTTecTaluu
CTYJICHTOB.



MECTO YYEBHOM JUCHHUIIJIMHBI B YYEBHOM IIVTAHE
Yuebnas pucnumummHa «buonorus» sBiaseTcs y4eOHBIM MPEIMETOM ITUKJIA
00111€00pa30BaTENIbHBIX YUCOHBIX JUCITUTIINH

PE3YJIbTATBI OCBOEHUS YYEBHOMU JUCHUILJIAHBI

OcBoenue cojepkaHusi y4eOHOW AucCHUIUIMHBL «buonorus» obecrneurBaeTt
JOCTH)KEHUE CTYICHTAMHU CIIEAYIOIINX PE3YJIbTATOB:

JMYHOCTHBIX:

c(hOpMHPOBAHHOCTh YYBCTBA TOPJAOCTU M YBAXEHUS K HCTOPUU U JOCTHKECHUSIM
OTEUECTBEHHOM OWOJIOTMYECKON HayKu; TMPEACTaBICHUS O IEJOCTHOM €CTeCTBEHHO-
Hay4YHOM KapTUHE MUPA;

NOHMMAaHHE B3aMMOCBSA3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, UX BIMSHUS
Ha OKPYKAIOMIYIO CPEAy, IKOHOMUYIECKYIO, TEXHOJIOTUIECKYIO, COMATBHYIO U 3THYECKYIO
cdepbl 1eITeTbHOCTH YeTTOBEKa;

CIIOCOOHOCTH MCTIOIh30BAaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE
Mupa B 00pa3oBaTelbHOM M NPO(PECCHOHANBHON AEATENBHOCTH; BO3MOXKHOCTHU
MH(}OPMATMOHHOW Ccpebl A1 0OecieueH s MPOAYKTUBHOTO CaMOOOpa30BaHuUs;

BJIQJICHUE KYJIbTYPON MBIIUICHUS, CIOCOOHOCTh K OOOOIIECHUIO, aHAJIU3Y, BOCIIPHSI-
TUIO0 MH(GOpPMallMU B 00JIaCTU €CTECTBEHHBIX HAayK, IOCTAHOBKE LIEJIM U BBIOOpY IyTEH ee
JOCTHKEHUSI B MPOPECCUOHANTBHOM cdepe;

CHOCOOHOCTh PYKOBOJICTBOBAThCSl B CBOCH NEATEIbHOCTH COBPEMEHHBIMH MPUHIIU-
aMu TOJEPaHTHOCTH, AMAJIOra M COTPYAHHYECTBA; TOTOBHOCTh K B3aUMOJECHCTBHUIO C
KoJleramu, paboTe B KOJUIEKTHBE;

TOTOBHOCTb UCIOJIb30BAaTh OCHOBHBIE METO/IbI 3aIUTHI OT BO3MOKHBIX MOCIIEACTBHIM
aBapuii, KatacTpo(, CTUXUHHBIX OCJICTBUM;

oOJnajiaHre HaBbIKaMU 0€30MacHOM padOThI BO BPeEMs TPOEKTHO-UCCIIE0BATENbCKOM
U DKCIEPUMEHTAIBHON JIEeSITEIBHOCTH, IMPU HCIOJB30BAHUU JIa0OpaTOpHOTO 000-
PYJIOBaHMS;

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOpPETEHHBIE 3HAHWS W YMEHHUS B MPAKTUYECKOU
JESTEIbHOCTH 1 TTOBCETHEBHOM YKU3HU JIJIS1 COOIOICHUS Mep MPOPHUIAKTUKHN OTPABICHHUIA,
BUPYCHBIX W JApYyrux 3a00JeBaHMl, CTPECCOB, BPEIHBIX MPHUBBIYCK (KypeHHUS,
aJIKOTOJIM3Ma, HAPKOMaHUM ); IPaBUJI MIOBEJICHUS B IPUPOIHON Cpee;

TOTOBHOCTh K OKa3aHHIO NEPBOM MOMOIIM IMPH TpaBMax, MPOCTYIHBIX U APYTUX
3a00JIeBaHUAX, OTPABICHUSIX MUIIEBHIMU IPOAYKTAMU;

MeTanpeaIMeTHBIX:

OCO3HAHHE COIMAJILHON 3HAYMMOCTH CBOEH MPOQeCcCuu/CrennaibHOCTH, 00Ia1anmue
MOTHBAIIMEH K OCYIIECTBICHUIO MPO(PECCUOHANTBHOMN 1eATEIbHOCTH;

MOBBIIIICHHE HMHTEJUIEKTYaIbHOTO YpPOBHSI B MPOIIECCE M3YYCHUS OHMOIOTUYECKUX
SIBIICHUH; BBIJAIONIMXCS JTOCTIDKEHUH OHOJOTHH, BOMICAIINX B OOIIEYETOBEUECKYIO
KyJbTYpY; CJOXHBIX U TPOTUBOPEUMBBIX MyTeH pa3BUTHS COBPEMEHHBIX HayYHBIX
B3IJISIJI0B, WJEH, TEOPHM, KOHUEMLUM, TUIIOTE3 (O CYIIHOCTH U MPOUCXOXKACHUU KU3ZHH,
YeJIoBeKa) B X0J€ padoThl C pa3IMYHBIMU UCTOUYHUKAMHU UH(POPMALINH;

CIIOCOOHOCTH OPTraHU30BbIBATH COTPYIHUYECTBO €IMHOMBIIIJIEHHUKOB, B TOM YHUCJIE
C MCIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;



CIIOCOOHOCTh TMOHWMATh MPHUHITUIB YCTOWYMBOCTA W TPOIYKTUBHOCTH >KHBOU
OPUPOBI, MYTH €€ U3MEHEHUS MO/l BIUSHUEM aHTPOTIOTEHHBIX (DAKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHaju3y TIJ00albHbIX HKOJOTHYECKUX MpOoOJIeM, BOMPOCOB COCTOSHUS
OKpYXalolllel Cpe/ibl U PAlIMOHATILHOTO MCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

yMeHue OOOCHOBBIBATH MECTO M POJb OMOJOTMYECKUX 3HAHUM B MPAKTUUYECKOM
NEeSATEIBHOCTHU JIIOJIEH, PAa3BUTHUH COBPEMEHHBIX TEXHOJIOTUMN; ONPENEISATh KUBbIE 00bEKTHI
B TPUPOJE; NPOBOJIUTH HAONIOACHUS 3a HSKOCUCTEMaMHM C LEIbI0 WX OMNHCAHUSA U
BBISIBIICHUST €CTECTBCHHBIX W AHTPOIIOTCHHBIX M3MEHEHWW; HAaXOJIUTh M aHAIM3UPOBATH
uH(POPMAIIUIO O KUBBIX 00BEKTaX;

CIIOCOOHOCTh TPUMEHSTH OMOJOTHYECKUE W DKOJOTHYCCKUE 3HAHUS JJIsS aHaln3a
MPUKIIATHBIX TPOOJIEM XO3IUCTBEHHOU JIEATEILHOCTH;

CIIOCOOHOCTh K CaMOCTOSITEILHOMY TIPOBEJCHUIO MCCIICIOBAHUM, ITOCTAHOBKE
€CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HCIIOJIh30BAHUIO WH(OPMAITMOHHBIX TEXHOJOTHMA
JUTSL pEIICHUsI HAyYHBIX U MPOPECCHOHAIBHBIX 3a/a4;

CIIOCOOHOCTh K OIICHKE dTUYECKUX ACMEKTOB HEKOTOPHIX MCCIEIOBAHUN B 00JaCTH
OMOTEeXHOJIOTHH (KIIOHUPOBAHKUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHUE);

. MPEAMETHBIX:

c(hOpMHPOBAHHOCTH MPECTABICHUI O PO U MECTE OMOJIOTHMH B COBPEMEHHOW Ha-
YYHOM KapTUHE MUpPa; MOHUMAHUE pPOJM OUOJIOTMH B (POPMUPOBAHUHU Kpyrosopa u
(GYHKIMOHAJIBLHOM TPaMOTHOCTH JJI PEIICHUS MPAKTUYECKUX 3a/1a4;

BJIAJICHUE OCHOBOIOJIATAIONIUMH TIOHATHSAMHA ¥ TIPEICTABICHUSIMH O JKHBOM
MpUPOJIE, €€ YpPOBHEBOW OpraHW3allMd U DBOJIOIHH;, YBEPEHHOE II0Jh30BAHUC
OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

BJIAJICHUE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS, HCIOJb3YeMBIMUA TIPH
OMOJIOTUYECKUX  HCCIACAOBAHUAX JKMBBIX OOBEKTOB M  DKOCHUCTEM: OIHCAHUEM,
U3MEPCHHUEM, TIPOBEICHHUEM HAOJIONCHUH; BBIABICHHE | OIICHKA AHTPOIOTEHHBIX
W3MEHECHUN B PUPO/IC;

chOpPMHUPOBAHHOCTh  yMEHUH OOBSCHATH  PE3yJbTAThI OMOJIOTUYECKUX
HKCIIEPUMEHTOB, PEIIaTh AIEeMEHTapHbIE OMOJIOTUYECKUE 3a/1a4K;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOM IIO3UIIMK II0 OTHOIIEHHIO K OHOJOTHYECKOMN
uH(opMaIuU, TMOJTy4aeMOM U3 Pa3HBIX MCTOYHUKOB, TJI00ATBHBIM DKOJOTHYECKUM
mpo0JeMaM U MyTSIM HX PEIICHHUS.



COJIEP)KAHUE YYEFHOM TUCIUITIINHBI

BBenenue
OOBEKT u3ydeHus: OUONIOTUN — KUBas Npupoja. [IpusHaKku KUBBIX OPraHU3MOB U
UX MHOTrooOpasue. YpOBHEBasi OpraHu3alusl >KUBOW TPUPOABI U HBOMIOIUSA. MeToabl
MO3HAHUsA >KUBOW mpuponabl. OO6mme 3akoHOMepHOCTH Ouonoruu. Ponbs Ouonorun B
(GbOopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPa M NPAKTHUECKON
NEeSATETHPHOCTH JIFO/IeH. 3HaueHne OUOJIOTHH TTPU OCBOCHUU MPOQPECCU U CIEITUATBHOCTEH
cpenHero mpohecCHoOHATBPHOTO 00pa30BaHUS.

1.YYEHHUE O KJIETKE

XuMHnyecKkasi opranuzanus KieTtku. KineTtka — sneMeHTapHas )KUBasi CUCTEMA U
OCHOBHas CTPYKTYpHO-(YHKIIMOHAJIbHAsI €IMHHUIIA BCEX >KUBBIX OpraHu3MoB. KpaTkas
HCTOPUS NU3YyUYCHHUS KIIETKHU.

Xumuyeckass opraHuzanus KieTkd. OpraHu4ecKue M HEOPraHMYECKHE BEIIECTBa
KJIETKW W >KUBBIX OpraHu3MoOB. benku, yrieBoAbl, JUMHUbI, HYKICHHOBBIE KHCIOTHI U UX
pOJIb B KIIETKE.

Crtpoenne n pyHKHuM KJIeTKH. [I[pokapuoTrueckne M 3yKapuOTUYECKUE KIIETKHU.
Bupycel kak HekinerouHas ¢opma KM3HM U HUX 3HaueHue. boprba C BUPYCHBIMHU
3a0oneBanusimu (CIIM/ u np.) [utomnasma u kiaetoyHas MeMOpaHa. OpraHouibl KJIETKU.

O0MeH BemecTB M IpeBpallleHHe 3Heprud B KiIeTke. [lnactuueckuit wu
AHEPreTUYECKU OOMEH.

Crpoenue wu ¢ynkauu xpomocoM. JIHK — HocuTens HaclencTBEHHOMN
uH(popmanuu.

Permmukamus JIHK. I'en. I'enernueckuii kona. buocunres 6enka.

KusneHnblii nukga kiaeTku. Kietku u ux pasHooOpa3sue B MHOTOKJIECTOYHOM
opranusme. [luddepennrponka kietok. Kierounas Teopusi CTpoeHUs OpraHU3MOB.

Mwuto3. [luTokuues.

Jemoncmpayuu

CrtpoeHue u CTpyKTypa Oeka.

Crpoenue monekyn JIHK u PHK.

Permukanus JIHK.

CxeMbl HepreTH4ecKoro ooMeHa u 6MocuHTesa oenka.

CrpoeHue KJIETOK MPOKAPUOT MU SYKAPUOT, CTPOCHHE W MHOTrooOpaszue KIETOK
pPAaCTEHUH U )KUBOTHBIX.

Crpoenue Bupyca.

dotorpadun cxeM CTPOECHUSI XPOMOCOM.

Cxema CTpoeHHs reHa.

Muros3.

Ilpakmuueckue 3anamus

Crtpoenue kietku. MHorooopasue kietok. [Ipokaprotsl u s3ykapuoTsl. Bupychi.

2. OPTAHUM3M. PASMHOKEHUE U UTHAUBUAYAJIBHOE PABBUTHUE
OPT'AHU3MOB



Pa3mHo:xkeHue opranmzmoB. Opranu3smM — eauHoe Ienoe. MHorooOpa3zue
OpraHu3MoB. Pa3MHOXX€HHUE — BakKHEWIIEE CBOMCTBO >KMBBIX OpraHu3MoB. IlosoBoe u
Oecrnosioe pasMHokeHue. Meio3. O0pa3oBaHue MOJOBBIX KJIETOK U OIUIOJOTBOPECHHE.

NuauBuayajbHOe pa3BUTHE OpraHu3Ma. OMOpHOHAJIBHBIA ATall OHTOTCHE3a.
OcHoBHBIE cTaguu AMOpHOHaILHOTO pa3Butus. Opra”orene3. IlocTaMOpHoOHATBLHOE
pa3BUTHE.

CX0ICTBO  3apoAblllIe TMPEICTABUTENCH pa3HbIX TPyHIl MO3BOHOYHBIX Kak
CBHUJICTEIIbCTBO MX JBOJIOIMOHHOTO pojcTBa. I[IpuuvHBl HapylieHU B pPa3BUTHU
OpTaHU3MOB.

NuauBuayaabHoe pa3BuTHe 4ea0BeKka. PenponyktuBHoe 310poBbe. [locnenctBust
BIIMSIHUS aJIKOTOJIsl, HHKOTUHA, HAPKOTUYECKUX BEIIECTB, 3arPSI3HCHUS CPEbl HAa PA3BUTHE
YyeJIoBeKa.

Hemoncmpayuu

Mmuoroo6pasue opranu3MoB.

OOMeH BelIecTB U MPEeBpaIlEHNE YHEPTUU B KIIETKE.

DOTOCUHTES.

JleneHue KIEeTKHU.

Muros3.

becnosioe pa3aMHOKEHUE OPTraHU3MOB.

OO6pazoBaHue MOJOBBIX KIETOK.

Meiios.

Onnoa0TBOPEHHE Y PACTEHHUI.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

Turbsl TOCTAMOPUOHAIBHOTO Pa3BUTHS ’KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrisiBieHWEe W OmucaHWe TMPU3HAKOB CXOJCTBA 3apOAbIIICH 4YeIOBEKa M JPYrux
MMO3BOHOYHBIX KaK JOKA3aTEIbCTBO UX 3BOJIIOIIMOHHOTO POJICTBA

3. OCHOBBI 'EHETHUKU U CEJIEKIINU

OCHOBBI y4YeHHUs] 0 HACJEACTBEHHOCTH M M3MEHYUBOCTH. ['eHETHKAa — HayKa O
3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH W W3MEHUYMBOCTH OpraHu3sMoB. . Mengenp —
OCHOBOIIOJIOKHHUK F'€HETUKU. | eHeThYeCcKasi TEPMUHOJIOTHSI U CUMBOJIMKA.

3aKoHBI TeHETUKH, ycTaHOBICHHBIE ['. MeHnmeneM. MOHOTHOpUIHOE U TUTHOPUTHOE
CKpelrBaHue XpOMOCOMHAs TEOpUs HACJIEACTBEHHOCTH. B3anMOIEWCTBUE TEHOB.
I'eneruka nosa. CueryieHHOE C MOJIOM Hacjl€AOBAaHUE. 3HAYEHUE T'CHETUKU ISl CEICKIUU
u MenunHbl. HacnencTBeHHbIe 00JI€3HU YEJIOBEKA, UX MPUYMHBI U MPO(HUIIaKTHKA.

3aKoHOMepHOCTHM M3MeHYMBOCTH. HacienacTBeHHas, UM TEHOTUIINYECKas,
W3MEHYMBOCTh. MoaudukalroHHasi, WIKM HEHACJIEACTBEHHAs,, U3MEHUHUBOCTh. | eHeTHka
yenoBeka. ['eHetmka W MeaunuHa. MarepuanbHblE OCHOBBI HACIEICTBEHHOCTH U
M3MEHYMBOCTH. ['€HETHKA 1 3BOJIFOLIMOHHAS TeOpHUs. [ eHeTHKa MOy IHi.

OCHOBBI CeJIeKUHMU PACTeHMil, ’)KHBOTHBIX U MHKPOOPraHM3MOB. [ 'eHeTMKa —
TeopeTuyeckasi OCHOBa celiekiuu. OJoMalIHUBaHUE JKUBOTHBIX U  BBIPAIIMBAHUE
KyJbTYPHBIX PACTEHUMU — HayalbHblE JTanbl cenekunu. Yuyenue H. M. Basunosa o
IIEHTpaX MHOT000pa3vs W MPOUCXOKICHUS KYJIbTYypHBIX pacTeHuid. OCHOBHBIE METO]IBI
CeNICKIIMU: THOpUAM3alus W  HUCKYCCTBEHHBIH 0TOOp. OCHOBHBIC JOCTHKEHUS
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COBPEMEHHOM  CEJEKUMH  KYJIbTYpPHBIX  PACTeHHH, JOMAIlHUX  J>KUBOTHBIX U
MUKPOOPTAaHU3MOB.

buoTtexHonorus, €€ JOCTHKEHUS M MEPCHEKTHUBBI Pa3BUTHUS. DTUUECKHUE ACTIEKTHI
HEKOTOPBIX JOCTI)KEHUH B OuoTexHojoruu. KioHupoBaHHWE KUBOTHBIX (IIPpoOIEeMbI
KJIOHHPOBAHMUSI YEJIOBEKA).

Jemoncmpavyuu

MonorubpuiHOe U JUTHOPUIHOE CKPEIIMBAHUE.

[IepekpecT XpoMOCOM.

CrenyieHHOE HacIeJ0BaHue.

Myranun.

[lenTpbl MHOrOOOpa3usi W MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUW U JOMAITHUX
KHBOTHBIX.

['uOpuan3zanus.

HckyccTBeHHBIN OTOOD.

HacnencrBeHnHbIe 00IC3HN YSIOBEKA.

Bnusinue ankoronusma, HApKOMaHUH, KYpPEHHSI Ha HACJIECTBEHHOCT.

Ilpakmuueckue 3anamus

MoHo- 1 TUrHOPUIHOE CKpEITUBAHUE

CuermieHHOE HaclIeJOBaHUE Te€HOB. PellleHre 3a1a4 Ha CIICIUICHHOE HAcJIeAOBAaHUE

I'eneTuka nosa. HacnegoBanue, CLEIJICHHOE C ITOJIOM

BzaunmoneiictBue reHoB. Perienue 3agad Ha B3aMMOJICHCTBHE T'€HOB

4. TIPOUCXOXIAEHUE U PASBBUTUE ’KU3HU HA 3EMUIE.
9BOJIONUOHHOE YYEHUE

IIpoucxoxkaeHnne U HaYaJIbHBbIE ITANbl PA3BUTHA KU3HU HA 3emuie. [ unoressl
MPOUCXOXKJIECHUS KU3HU. VI3ydeHHe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHUS,
pPa3BUTUS M CYIIECTBOBAHUSI JKU3HM Ha 3emile. YCJIOKHEHHE JKMBBIX OPraHU3MOB B
npouecce 3BoJIOIMUA. MHoOrooOpasue XUBOrO MUpa Ha 3eMjie M COBPEMEHHas €ro
OpraHu3alus.

HcTopus pa3BuTusi 3BOJIOUMOHHBIX uael. 3Hauenue pador K. Jlunnues, XK. b.
Jlamapka B pa3BUTHM DBOJIOIMOHHBIX HJEH B OMOJIOTHH. DBOIIOIMOHHOE yueHue Y.
Hapeuna. EcrectBennbiii ot00p. Ponb 3BomronmoHHOr0 y4eHuss B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

MukposBosonusi U Makpo3Boouusi. KoHuenuus BuJa, €ro KpUTEpUHU.
[lonynsauust — CTPYKTypHasi €AMHUIA BUAA W 3BOJIOLMH. J[BHKYILIME CHIIBI 3BOJIOLUU.
Cunrernueckas Teopus 3BoJiolMH. Mukpospostouus. CoBpeMeHHbIE MPEICTABICHUS O
BunoooOpazoBanun (C.C. YerBepuko, W.N. [lmaneraysen). Maxkpo3BoJtoLus.
JlokazarenbCTBa DBOJIIOIUM.

CoxpaHeHue OMOJIOrHYECKOT0 MHOT000pa3usi Kak OCHOBA YCTOMUMBOCTU OUOC(hepsl
U OpOrpeccUBHOrO ee pa3Butus. [Ipuuunbl BeiMUpaHusi BUAOB. OCHOBHBIE HAIPABIICHUS
ABOJIIOIIMOHHOTO IIporpecca. buosoruueckuii mporpecc 1 OMOJIOTHUECKUN perpecc.

Hemoncmpayuu

Kpurepuu Buna.

CrpykTypa nomyJsiiuu.

AnanTuBHBIE 0OCOOCHHOCTH OPraHU3MOB, X OTHOCUTEIbHBIN XapaKTep.
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OBOJIIOLMOHHOE IPEBO PACTUTEIBHOTO MUPA.

DBOJIFOIIMOHHOE APEBO )KUBOTHOTO MHUPA.

[IpencraBuTeny peIKUX U UCUE3A0IINX BUIOB PACTEHUN U dKUBOTHBIX.

Ilpakmuueckue 3anamus

Onucanue ocobeit 0JIHOTO BUjIa IO MOP(HOIOTHYECKOMY KPUTEPHIO.

[IpucnocobyiieHrie OpraHM3MOB K pa3HbIM cpelaM OOuTaHus (BOJHOM, HA3eMHO-
BO3JIYIITHOM, TOYBEHHOM ).

5. IPOUCXOXKIEHUE YEJIOBEKA

AHTpoOnorese3. Jpononusa npuMatoB. COBpEMEHHbBIE TUIIOTE3bI O MPOUCXOKICHUN
yesnoBeka. JlokazarenbcTBa poACTBA UEIOBEKA ¢ MIICKOMUTAIOIMIMMU KUBOTHBIMH. JTarlbl
ABOJIIOIIUM YEJIOBEKA.

YenoBeueckne pachbl. POACTBO M €IMHCTBO MPOUCXOXKJICHUS YEIOBEYECKHUX pac.
Kputuka pacusma.

Jemoncmpayuu

YepThl CX0/ACTBA U pa3InyuUs YEIOBEKA U KUBOTHBIX.

YepThl CX0/ICTBA YEJIOBEKA U TPUMATOB.

[TporcxoxIeHne YeI0BeKa.

YenoBeueckue pachl.

Ilpakmuueckoe 3anamue

AHaJIN3 ¥ OIIEHKA PAa3IMYHBIX TUIIOTE3 O IPOUCXOKICHUU YeTOBEKA.

6. OCHOBBI OKOJIOI'A

JKOJOrMA — HAyKa O B3aHUMOOTHOLUCHHMSX OPraHM3MOB MEXKAy CO00M M
OKpYykawuiei cpenoil. JKojJoruyeckue (QakTtopbl, UX 3HAYEHUE B KU3HU OpPraHU3MOB.
DKOJIOTUYECKHEe CUCTEeMbl. BHoBasgs M MNPOCTPAHCTBEHHAs CTPYKTypa SKOCHUCTEM.
[IuimieBsie CBSI3M, KPYroBOPOT BEIIECTB M IMPEBPAILEHUE HSHEPIrUU B DSKOCUCTEMAX.
MexBUI0BbIE B3aMMOOTHOIIICHUS B DKOCHCTEME: KOHKYPEHITUSI, CHMONO3, XUITHUYECTRO,
napa3uTusM. [IpuurHbl yCTOMYUBOCTH U cMeHBI 3KocucTeM. Cykieccuu. MIcKycCTBEHHbIE
CO00I1IeCTBAa — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.

Buochepa — raodanbHasi skocucrema. Yuenue B.M. Bepnaackoro o 6uocdepe.
Ponp xuBbIX opranuzMoB B Ouocdepe. buomacca. KpyroBopoT BakHEHUIUX OMOTEHHBIX
AJIEMEHTOB (Ha MIpUMEpE YIIIepo/ia, a3oTa u Ap.) B ouochepe.

Buochepa u 4enoBek. M3menenus B Ouochepe. IlocnenctBus aesTeaIbHOCTH
YyeJIOBEKa B OKpyXarwllen cpene. Bo3mencTBue NPOU3BOIACTBEHHOW ESTEIBHOCTH Ha
OKpYXXalollylr0 cpeay B oOjacthu cBoed Oyaymer mpodeccun. [noGanbHbIE
AKOJIOTUYECKHE MPOOJIEMBI U IYTH UX PEIICHUSI.

DKOJIOTHSI KaK TEOpeTHYecKass OCHOBA PAlMOHAIBHOIO MPUPOJIOMNOIB30BAHUS U
oxpanbl nipupobl. Hoocdepa. [IpaBuna nmoBeaeHus Jao/ieid B OKpyXKarolie mpUpoIHO
cpene. bepexxnoe oTHOIIEHNE K OMOJIOTHYECKUM 00bEeKTaM (PaCTeHUSIM M )KUBOTHBIM U UX
coo01IecTBaM) M UX OXpaHa.

Hemoncmpayuu

DkoJyornyeckne PaKTOphl U UX BIUSHUE HA OPTaHU3MBI.

MexXBHUOBBIE OTHOIICHUS: KOHKYPEHIIHS, CAMOMO03, XUIITHUYECTBO, TTApPa3UTU3M.

SApyCHOCTB PAaCTUTEIBHOIO COOOIIECTBA.
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IIunieBkle IENH U CETH B OMOIIEHO3E.

DKOJIOTHYECKHUE TTUPAMUJIBI.

Cxema dKOCHUCTEMBEI.

KpyroBopoT BeliecTB u mpeBpalieHne SHEPruu B SKOCUCTEME.

buocdepa.

KpyroBopot yriepoja (a3ota u ap.) B 6uocdepe.

Cxema arposKOCHCTEMBI.

Oco60 oxpansieMble MPUPOIHBIE TeppuTOprn Poccum.

Ilpakmuueckue 3anamusn

Onucanve aHTPOTIOTEHHBIX M3MEHEHUU B €CTECTBEHHBIX MPUPOIHBIX JaHAIadTax
CBOEH MECTHOCTH.

CpaBHHTENTHLHOE OMMMCAHUE OTHOU U3 €CTECTBEHHBIX IPUPOIHBIX CUCTEM

Omnucanne W NPAKTUYECKOE CO3JAHUE HCKYCCTBEHHOW JKOCUCTEMBI. Pemienue
SKOJIOTHYECKHX 3a1a4.

6. BMOHUKA

buoHuka Kak 0HO U3 HaNpaBJeHU# OuoJioruu U KudepHeruku. Paccmorpenue
OMOHUKOI 0coOeHHOCTEN MOP(O-(PU3NOTOTUUECKOW OpraHU3alluu KUBBIX OPraHU3MOB U
UX UCIIOJIb30BAHUA Ul CO3JaHUs COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOUCTB II0
AQHAJIOTMU C OJKUBBIMM cucTeMaMd. lIpuHIMOBI W TOpUMEPHl HCHOJIB30BAHMS B
XO35MCTBEHHOM JEATENbHOCTH JIOJIed MOP(PO-PYyHKIMOHANBHBIX YEpPT OpraHU3ALMH
pacTeHU U )KUBOTHBIX.

JleMmoHCcTpauumn

Mopenu ckitaggaTou CTpyKTYyphl, HCIIOJIB3YEMOM B CTPOUTEIBCTBE.

TpyOuarbie CTPYKTYpPBI B )KUBOW IPUPOJE U TEXHUKE.

AdpoaMHaMHYECKME W THUAPOAMHAMHYECKHE YCTPOWCTBA B KMBOM NPUPOIE U
TEXHUKE.

[IpakTrueckue 3aHATUA

[IpuHIMIIBI ¥ TIPUMEPBI UCITOJIB30BAHUS B XO3SIMCTBEHHOW JESITEIBHOCTHU JIFOJCU
MOp(}oYHKIIMOHATBHBIX YE€PT OpraHU3alluy PaCTEHUIN U KUBOTHBIX.

IKCKYypCHH

Mmuoroo0pasue BUIOB.

Ce30HHbBIE (BECEHHUE, OCCHHUE) U3BMEHEHUS B IPUPO/IE.

MHuoroo0Opasue COpTOB KyJIbTYPHBIX PAaCTEHUU M TOPOJA JOMALIHUX >KHUBOTHBIX,
METOABl ~ MX  BbIBEJAEHUS  (CENIEKIMOHHAsl  CTaHUusA,  IUIeMeHHas  Qepwma,
CEJIbCKOXO3SIICTBEHHAs! BHICTABKA).

EcTecTBEHHBIE M UCKYCCTBEHHBIE DKOCUCTEMBI CBOETO PalioHa.

IIpumepHbie TeMbl pedepaToB (I10KJIAT0B),
UHAMBHUAYAJIbHBIX IPOEKTOB

1. Knerounas Teopust CTpoeHHs1 OpraHnu3mMoB. VIcTOpuUs 1 COBPEMEHHOE COCTOSIHUE.
2. HacnencTBeHHas MH(pOpMaLMs U Ilepeiada €€ U3 MOKOJICHUS B IOKOJICHHE.
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3. lpamaTH4eCcKUe CTPaHULIBI B UCTOPUHN Pa3BUTHSI T€HETUKH.

4. Ycnexu COBPEMEHHOM I'€HETUKH B MEIUIIMHE U 3]PaBOOXPAHEHUN.

5. Ucropus pa3BUTHS 3BOJIOLIMOHHBIX uaen 10 Y./lapBuHa.

6. «Cuctema npupoas» K.JIunHes u ee 3HaueHue 151 pa3BUTHsI OMOJIOTUU.

7. COBpeMEHHBIE IIPEJICTABICHUS O MEXAHU3MAaX U 3aKOHOMEPHOCTSIX 3BOJIIOLIH.

8. CoBpeMEHHBIE IIPEICTABICHUS O 3apOKICHHUH KU3HU. PaccMoTpeHne u oleHKa
Pa3IMYHBIX TUIOTE3 POUCXOKICHUS

9. CoBpemeHHBIN 3Tan pa3BUTHS deloBeuecTBa. UenoBeueckue pacbl. OMacHOCTD
pacusma.

10. BosgeuctBue uYenoBeKa Ha NPHUPOAY HA Pa3NMYHBIX JTanax pPa3BUTHS
YeJIOBEYECKOTO 0OIIECTRA.

11. Biustnue okpy»karomen cpelibl U €€ 3arpsi3HEHUS Ha Pa3BUTHE OPTaHU3MOB.

12. BnusiHue KypeHus, yNnoTpeOJIeHHUs ajKOrojs W HApKOTHKOB POIUTENISIMU Ha
IMOpPHOHATILHOE Pa3BUTHE PEOCHKA.

13. Buramunsl, (hepMeHTHI, TOPMOHBI U UX pOJib B opranusme. Hapymienus npu ux
HEI0CTaTKe U U30bITKE.

14. TlpuunHbI ¥ rpaHULIB YCTOMYUBOCTH OMOC(EpBl K BO3IEUCTBUIO JNESATEIBHOCTH
JIIOJIEH.

15. buoneHo3bl (3KOCHCTEMBI) pa3HOTO YPOBHS U HUX COMNOJAYMHEHHOCTh B
ri100aapHOM PKOCcHcTeMe — Ouocdepe.

16. BumoBoe u »SKOJOTMYECKOE pasHooOpa3ue OHOoIleHO3a KaK OCHOBa €ro
YCTOMYHUBOCTH.

17. IloBbllIeHHE MPOAYKTUBHOCTH (POTOCHHTE3a B MCKYCCTBEHHBIX IKOJIOTHYECKUX
CUCTEMAX.

18. PaznmuuHble 3KOJIOTUYECKNE MUPAMUIBLl U COOTHOLIEHUSI OPTraHU3MOB Ha Ka)I0u
UX CTYIICHHU.

19. Ilytu mnOBbIMIEHUS OHOJOTHYECKOW MPOAYKTUBHOCTH B HCKYCCTBEHHBIX
DKOCHUCTEMAX.

20. Ponp mpaBUTENBCTBEHHBIX U OOIIECTBEHHBIX 3KOJOTMYECKMX OpraHu3alui B
COBPEMEHHBIX PA3BUTHIX CTPaHaX.

21. PaumoHanbHOE HCIIOJIB30BAHHE M OXpaHa HEBO30OHOBISIEMBIX MPUPOIHBIX
pecypcoB.

22. OmacHocTh Tr00aMbHBIX HapymieHuid B Ouocdepe. O30HOBBIE <JIBIPHI»,
KHUCIJIOTHBIE JTOK]IM, CMOTH U UX MPEJOTBPAILECHHUE.

23. DKoJIOTUYECKHE KPU3UCHI U dKoJornyeckue karactpodsl. Ilpenorspamienue nx
BO3HUKHOBEHHUSI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

[Ipu peanusanum coaepKaHHs 00IIe00pa30BaTEIbHON YYCOHON IHUCIIUILIMHBI
«buonorus» B mpenenax MOATOTOBKH CIEIUATUCTOB CPEIHEr0 3BeHAa MaKCHUMabHas
y4ueOHas Harpy3ka oOyJarommXxcsl COCTaBIISIET:

KosimuecTBO 4acoB Ha 0CBOEHHE MPOTrPaMMBbI IMCHHMIIJIMHBI:
MaKkcuMalbHas ydeOHas Harpy3ka oOydaromerocs 108 yacoB, B TOM yHce:
00s13aTeNBHON ayAUTOPHOM y4eOHON HArpy3Ku oOydaromierocs: 72 Jaca,
CaMOCTOSATEIILHOM paboThl 00yJarorerocs 36 9acos.

TemMaTnyecKu MJiaH

Buj y4eOHoii padoThI Koan4yecTBO 4acoB

Aynurtopnsie 3anaTus. Cogep:kanue 00y4yeHus

Bsenenue 2
1. YueHnue o KiieTke 10
2. Opranusm. PazmHoXeHue 8

HHAUBUAYAJIbHOC PA3BUTHUC OPTAaHU3MOB

3.OCHOBBI TEHETUKHU U CEJICKIINU 16

4. TIpoucxoxJeHNe U pa3BUTHUE )KU3HU HA 16

3emie.

5.IIpoucxoxkeHne 4eJ0BeKa 6

5. OCHOBBI 2KOJIOTUH 12

6. buonuka 2

Hroro 72

BHeaynuTtopHasi caMocTosiTeIbHAs padoTa

[Toxroroeka nokyIagoB, pedepaTos, 36

WHJIUBUYaJIbHOI'O IPOEKTA C
MCIIOJIb30BaHUEM HH(OPMAIIMOHHBIX
TEXHOJIOTUH, SKCKYPCHHU U AP.

Ipomesrcymounaa ammecmayus 6 hopme IK3amena
Bcero | 108
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XAPAKTEPUCTUKA OCHOBHBIX BUJ10B
YYEBHOMU AEATEJIBHOCTHU CTYAEHTOB

Copnepxanue o0yyeHus

XapakTepuCcTHKA OCHOBHBIX BU/J0B /IeATEJIbHOCTH
CTYIeHTOB (HA YPOBHE y4eOHbIX JeilCTBHIl)

Bsenenue

O3HakoOMIICHHE C OMOJIOTHYECKUMU CUCTEMaMHU Pa3HOTO
YPOBHSL: KJIETKO#, OpraHU3MOM, MOMYJISIUEH, SKOCHCTEMOH,
ounochepoii. Onpenenenre pou OMOIOTUU B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KaAPTUHBI MUPA U
MPaKTHYECKOMN JIESITEIbHOCTH JIFOJICH.

OOydeHre COOJIIOICHHUIO IPAaBUJ IOBEACHUS B IPHPOJIE,
Oepe’KHOMY OTHOILEHHUIO K OMOJIOTHYECKMM OO0BeKTaM (pac-
TCHUSIM M )KUBOTHBIM M UX COOOIIECTBAM) M MX OXpaHe

YYEHMUE O KJIETKE

XuMudeckas
KJIETKHA

OopraHu3anusAa

YMeHue MMpOBOANUTHL CPABHCHHC XHUMHYCSCKOM OpraHnu3anvun
JKMBBIX U HE)KUBBIX OOBEKTOB.

HonyquI/Ie npeacTaBjCcHuA O poOJIM  OpPraHUYCCKHUX H
HCOPraHNYCCKUX BCUICCTB B KJICTKC

Ctpoenue u GyHKINH KICTKU

N3yueHue cTpoeHHUsI KIETOK 3YKApUOT, CTPOCHUSI U MHO-
roo0pas3us KJIETOK PACTEHUHN U )KUBOTHBIX C TTIOMOIIBIO
MHUKPOIIpEnapaTosB.

HaGmronenue kieTok pacTeHUM U )KUBOTHBIX 10T MUKPO-
CKOIIOM Ha TOTOBBIX MUKPOIIpENaparax, uX ONUCaHuE.
[IpuroroBneHue U ONKMCaHUE MUKPOIIPENAPATOB KIETOK
pacTeHu.

CpaBHEHHE CTPOEHHUS KJIETOK PACTeHHUH W JKUBOTHBIX I10
TOTOBBIM MUKpOIIpenaparam

Oo0MeH BEILLIECTB u
NpeBpaleHHe YHEPTUHN B KIIETKE

YMeHue CTpOUTh CXEMbI YJHEPTeTUYECKOT0 OOMeHa U OHOo-
CHHTE3a OeKa.

[TonydyeHnue mpeacTaBieHUs] O MPOCTPAHCTBEHHOU CTPYKTYpe
6enka, mosekysn JIHK u PHK

JKU3HEHHBIN MUK KIETKA

O3HakoMJIEHUE C KJIETOYHON T€OpUEl CTPOCHUSI OPTaHU3MOB.
YMeHHe caMOCTOSTENBHO HCKaTh JI0KA3aTENbCTBA TOTO, YTO
KJIETKA JJIEMEHTapHas JKHMBasg CUCTEMAa W OCHOBHAas
CTPYKTYpHO-(PYHKIITMOHAIbHASl €IMHUIIA BCEX >KUBBIX Op-
TaHU3MOB

OPI'AHU3M. PASMHOXEHUWE 1 MHANBUJY AJIbBHOE PASBUTUE OPI"AHIM3MOB

Pazmuoxenue OpraHu3mMoB

OBnazieHue 3HAHUSIMU O PA3MHOKEHUH KaK O BaKHEHIIEM
CBOMCTBE KUBBIX OPTAHU3MOB.

YMeHHe CaMOCTOSTEIbHO HaXOJUTh OTJIMYUS MHTO3a OT
Meio3a, ompeenssi 3BOJIIOLNUOHHYIO POJb 3TUX BHJIOB Jie-
JICHUS KJIETKU

NunuBunyansHOE
OpraHusma

pas3BuTHE

O3HakoOMJIEHHE C OCHOBHBIMU CTaJMsIMUA OHTOT€HE3a HA
IIpUMEPE Pa3BUTHUS TI03BOHOYHBIX KUBOTHBIX.

YMeHue xapakTepru30oBaTh CTaAUU MOCTIMOPHOHAILHOTO
pa3BUTHA Ha IpUMepe yenoBeka. O3HaKOMIIEHHUE ¢ IIPH-
YUHAMU HapyLIEHUW B pa3BUTHU OPraHU3MOB.

Pa3zBuTHe ymeHus mpaBuiIbHO (OPMHUPOBATH JOKA3aTEIbHYIO
6a3y HBOJIIOIIMOHHOTO Pa3BUTHS KUBOTHOTO MHUpa

NunuBunyansHOE
YeJ0BeKa

pa3BUTHE

BrisiBneHHE U onMcaHKe PU3HAKOB CXOACTBA 3apOIbILIEN
YeJI0BEKa M APYTUX MO3BOHOYHBIX KAK JOKA3aTEIbCTBA UX
3BOJIFOLIMOHHOTO POJCTBA.
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HonyquI/Ie NpEACTAaBJICHUA O IIOCICACTBUAX  BJIMUSAHHA
AJIKOI'0JId, HUKOTHHA, HAPKOTUYCCKUX BCLICCTB, 3arpsA3HCHUSA
Cp€Abl HA PAa3BUTHUEC U PCIIPOAYKTHBHOC 3JOPOBEE YCIIOBCKA

OCHOBbI 'EHETUKU U CEJIEKIINU

3aKOHOMEPHOCTH
M3MEHUYUBOCTH

O3HakOMJIEHHUE C HACJIEICTBEHHOW U HEHACIIeACTBEHHOMN
M3MEHYUBOCTHIO M €€ OMOJIOTHYECKON POJIBIO B
3BOJIIOIIUM )KMUBOTO MHPA.

[Tonydenue npecTaBICHUS O CBSI3U T€HETUKU U
MeauIUHbl. O3HaKOMJIEHUE C HACJIEACTBEHHBIMHU
00JIC3HSMU YelIOBEKa, UX MPUINHAMH U TPOPHIAKTUKOM.
N3yuenue BAMSHUSA aJKOr0JIM3Ma, HAPKOMAHUU, KypeHHUS
Ha HACJEJCTBEHHOCTb Ha BHJeOoMaTepuae.

AHanu3 (QEeHOTHUNHUYECKONW HU3MEHYUBOCTU. BrlsiBieHHe
MYTareHOB B OKpY’KaloIlel cpeje W KOCBEHHas OIleHKa
BO3MOYHOTO UX BJIMSHUS HA OPraHU3M

OCHOBBI CEJIEKIIMU PACTECHUH,
KUBOTHBIX u
MUKPOOPTaHU3MOB

[Tonyuyenue npeacTaBiieHUs O TEHETHUKE KaK O
TEOPETHUYECKON OCHOBE CEJIECKIIUH.

Pa3BuTre MeranpeaMETHBIX YMEHUN B MPOLIECCE HAXOK-
JIeHHS Ha KapTe IEHTPOB MHOT000pa3us U MPOUCXOXKIE-
HUS KYJbTYPHBIX PACTCHUN U JOMAIIHUX KUBOTHBIX,
oTkphIThIX H. M. BaBunoBsiM.

N3ydenue meTon0B THOpPUAM3ALMU U HCKYCCTBEHHOTO
oTOopa. YMeHue pa3dbuparbcsi B ITHYECKHX acleKTax
HEKOTOPBIX JIOCTHKEHU U B OMOTEXHOJIOTHH:
KJIOHUPOBAHUM >XKUBOTHBIX U MpoOIeMax KIOHUPOBAHUS
yenoBeka. O3HAKOMJIEHHE C OCHOBHBIMH JOCTHXKECHUSIMHU
COBPEMEHHOM  CEJEKIMH  KYyJIbTYPHBIX  pAaCTEHUH,
JIOMAIIHUX JKUBOTHBIX U MUKPOOPTaHU3MOB

IMTPONCXOXIEHUNE U PASBUTHUE XNU3HU HA 3EMIJIE. SBOJIIOLITMOHHOE

YUEHUE

[Ipoucxoxaenue u
HavaJbHbIE JTalbl pPa3BUTHUS
JKU3HHU Ha 3eMiie

AHanu3 U OLIEHKa Pa3IMYHbIX THIIOTE3 MPOUCXOKIACHUS
KU3HH.

[Tony4yenue npeacraBieHus 00 yCI0KHEHUU KUBBIX Op-
TaHU3MOB Ha 3eMJIe B MIPOIECCE IBOJIIOIUH.

YMeHUE 3KCIIEPUMEHTAIBLHBIM MYTEM BBISIBISITh aallTUB -
HBIE OCOOEHHOCTH OPraHU3MOB, WX OTHOCHUTEJIbHBIN
XapakTep. O3HaKOMIICHUE c HEKOTOPBIMU
NpPECTABUTEISIMU  PEIKUX W  HCYE3AUUX BHUAOB
pacTeHU W >KUBOTHBIX. [IpoBeaeHHe ommcaHUs OCOOeH
OJHOTO BHAA MO MOPQPOJOTHUYECKOMY KPHUTEPHUIO MPH
BBINIOJIHEHHU JabopaTopHOW paboThl. BeIsBIeHHE dYepT
MPUCITIOCOOTEHHOCTH OPTAaHU3MOB K Pa3HBIM Ccpeaam
obuTanus (BOJHOW, HA36MHOBO3YIITHON, TOYBEHHOM)

Hctopus pa3BUTUS
HBOJIIOLIUOHHBIX UIEH

N3ydeHue Haciaenus yeioBeyecTBa Ha IpUMeEpeE 3HaA-
KOMCTBA C UCTOpUEN pa3BUTHS IBOJIOUMOHHBIX uaen K.
JIunnes, K. b. Jlamapka Y. Jlapsuna. OueHuBaHue posiu
ABOJIIDIIMOHHOTO YYeHHs B (OPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOUN KapTUHBI MHDA.

Pa3zButne cmocoOHOCTH SCHO W TOYHO H3JIaraTh CBOH
MBICIIH, JIOTUYECKH OOOCHOBBIBaTh CBOIO TOUKY 3pEHUS,
BOCIIPUHHUMATDb U aHAJIU3HUPOBATH MHCHHUA COGGCGHHHKOB,
MpHU3HaBas MPaBo JAPYroro 4yeioBeKa HAa NHOE MHEHHE
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MuKkpo3BOJIIOIUS
MAaKpO3BOJIIOLIUS

O3HakoOMJIEHHE C KOHLENINEN BHUIA, €€ KPUTECPUIMH,
noA00p MPUMEPOB TOTO, YTO MOMYJISALHUS — CTPYKTYpHas
SJMHHIIA BUJIA U IBOJIIOIUH.

O3HaKOMHCHI/Ie C IBUXXYIIUMHUCA CHUJIaMHU 3BOJIFOIIUA U €€
J0Ka3aTeJIbCTBAMM.

YcBoeHUE TOIro, 4YTO OCHOBHBIMHU HAIIPABJIICHHUAMUA
3BOJIFOIIMOHHOTO MPOrpecca SBISIOTCS OUOJOTUYCCKHI
Iporpecc u OMOJOrHYCCKHUI perpecc.

YMeHHe OTCTauBaTh MHCHHE, O COXPAaHCHHHU OHMOJIOTHYE-
CKOI'0 MHOT000pa3us Kak OCHOBE YCTOMYHUBOCTH Ouocde-
pbl U NPOTPECCUBHOIO €¢ Pa3BUTHUS. YMEHHE BBISBIATH
IIPUYKUHBI BBIMUPAHWUSA BUIOB

I[TPOUCXOXJEHNUE YEJIOBEKA

AHTpoOnOreHes

AHanu3 U OIlEHKa Pa3IMYHbBIX THIIOTE3 O MPOUCXOKICHUU
YeJIoBeKa.

Pa3zBuTHe ymMeHus CTpOUTH JOKa3aTeIbHYIO 0a3y 1o
CPaBHUTEIBHOM XapaKTEPUCTUKE YEJIOBEKA U MPUMATOB,
JIOKa3bIBasi KX POACTBO.

BrisiBiieHHE ATanmoB 2BOJIOIUH YeJI0BEKa

YenmoBedecKknue pacel

VYMeHue I0Ka3BEIBaTh PaBCHCTBO YCJIOBCUCCKHUX pac Ha
OCHOBaHHUM HX PpoOACTBa MW CJAHMHCTBA IIPOUCXOXKIACHUA.
PasButue TOJICPAHTHOCTHU, KPUTHUKA paCcu3Ma BO BCEX €TI0
IIPOABIICHUAX

OCHOBBbI 5KOJIOT'MN

DKOJIOTUSA — HayKa O
B3aUMOOTHOIICHUAX
OPTaHU3MOB MEXIY cO00i U
OKpYXKawuen cpeaou

N3ydeHue skonoruuyeckux GakTopoB M UX BJIMSHHUS Ha
OpTaHU3MBI.

3HAaKOMCTBO C DKOJIOTHYECKUMH CUCTEMaMHM, UX BUIOBOM
U IPOCTPAHCTBEHHOM CTPYKTypaMu. ¥ MEHHE OOBSICHSTh
MPUYUHBI YCTOMYMBOCTH U CMEHBI SKOCHCTEM.
O3HakoMJIEHHE C MEXBHUIOBBIMH B3aMOOTHOIIEHUSIMU B
JKOCHCTEME: KOHKYpEHIuel, CuMOn030M,
XUIHUYECTBOM, apa3UTU3MOM.

YMeHHE CTPOUTH SIPYCHOCTh PACTUTEIBHOTO
cooOl1riecTBa, MUIIEBLIE IENMA U CETH B OHMOIIEHO3E, a
TaKK€ DKOJIOTHYECKNE TUPAMUBI.

3HaHUE OTJMYUTEIbHBIX MPU3HAKOB HMCKYCCTBEHHBIX

coOOIIEeCTB — arpodKOCUCTEMBl M ypOOIKOCHUCTEMBI.
Onwucanue aHTPONOTSHHBIX W3MEHEHHH B €CTECTBEHHBIX
MPUPOJTHBIX nanamadTax cBoei MECTHOCTH.

CpaBHHUTENbHOE ONHUCAHHWE OJHOW U3 €CTECTBEHHBIX
NPUPOAHBIX CUCTEM (Hampumep, Jieca) U KaKoH-HUOyAb
arpo’KoCUcCTeMbl  (HAmpumep, MHIEHUYHOTO  TOJs).
CocTaBieHne CXeM Nepeaayn BEUIECTB U AIHEPTHUH IO Iie-
IISIM MUTaHUs B IPUPOJTHON DKOCHCTEME U arpoleHO03e

buocdepa — rnobanpHas
IKOCHCTEMa

O3nakomiuenue ¢ yuenuem B. 1. Bepuaackoro o
ouocdepe Kak o TI00aIBLHON IKOCUCTEME.

Hanwuue nmpeacraBneHus o cxeMe SKOCUCTEMBI Ha MpH -
Mepe 6uocdepsl, KPyroBopoTe BEIIESCTB U MPEBPAIICHUN
JSHEpPruM B buocdepe.

YMeHue [0Ka3biBaTh pOJb JKUBBIX OPraHU3MOB B
6uocdepe Ha KOHKPETHBIX NPUMepax

buocdepa u yenosex

Haxoxnenue cBs3u u3amMeHeHus B buocdepe ¢
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MOCJIEICTBUSAMU JI€STEILHOCTH YeJIOBEKa B OKpYKarolen
cpejie. YMEHHUE ONpeJIeisiTh BO3JICHCTBUE
MPOU3BOJICTBEHHON NESITENbHOCTH Ha OKPYXKAOU[YIO
cpeay B 001acTH CBOCH OyAyIIeH mpodeccuu.
O3HakoMIIeHHE C II100aJbHBIMU 3KOJOTHYECKUMHU P00 -
JeMaMu U YMEHHE ONpPEeAeisiTh NYTH UX PEIICHHUS.
Onucanmne U NpakTUYECKOE CO3JJaHNe UCKYCCTBEHHOMN
9KOCUCTEMBI (IPECHOBOJHOTrO aKkBapuyma). Pemenue
9KOJOTHUYECKHUX 3a/1a4.

JleMoHCcTpUpOBaHue YMEHHUS MMOCTaHOBKH neieu
NeaTeIbHOCTH, NJaHUPOBAHUS cOOCTBEHHO
NEeSITeIbHOCTH JAJs JOCTHKEHUS MOCTABJICHHBIX IIEJeH,
MpEeIBUICHUS] BO3MOXHBIX PE3yJIbTATOB 3TUX JEHCTBUIA,
OpraHu3aluyd CaMOKOHTPOJSI M OIEHKU TMOJyUYCHHBIX
pe3yiabTaToB. OOyuenue COOTI0ICHUTO npaBuil
MOBEACHHUSI B TMpPUPOJE, OEpeKHOMY OTHOLICHUIO K
OMOJIOTHYECKUM 00BeKTaM (pacTEeHHSIM, KUBOTHBIM M UX
coo0miecTBaM) M UX OXpaHe

BUUOHHUKA
buoHuka Kak ogHO U3 O3HakoMJieHHE ¢ [OpUMEpaMU  UCIOJIb30BaHUA B
HalpaBJeHU OUOJIOTUU U X0351iCTBEHHOU JNEeATEIbHOCTH nonen

KHOCPHETUKHU

MOpGOPYHKIIMOHATBHBIX YEPT OPraHU3alUM PACTCHHH U
KUBOTHBIX IPH CO3JIaHUM COBEPIICHHBIX TEXHUYECKHX
CHCTEM M YCTPOWCTB IO AaHAJIOTHH C IKHUBBIMH
cUCTeMaMHU. 3HAKOMCTBO C TPyOYaTbIMH CTPYKTypaMH B
KUBOW TIPUPOJIE M TEXHHUKE, adPOJUHAMUUYCCKHUMH H
THIPOJUHAMHYECKUMH YCTPOMCTBAMHU B JKMBOUW TPUPOJIE
U TEXHUKE. YMEHHE CTPOHUTh MOJICIH CKJIaa4aTou
CTPYKTYPBI, HCTIOJIb3YEMbIE B CTPOUTENIHCTBE

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOT'PAMMBI YUYEBHOM JUCIHUTILIUHBI

«BUOJIOT'US»

Peanuzanus yueOHON NUCIMIUIMHBI OCYIIECTBISAETCS B y4eOHOM KaOWMHETE

6I/IOJIOFI/II/I, 9KOJIOTHH U I'CHCTHKH YCJIOBCKAa C OCHOBAaMHU Me,Z[HHHHCKOﬁ I'CHCTUKMU.

O6opynoBanne yueOHOTO KaOUHETA:
- MOCAJI0YHBIE MECTA MO KOJUYECTBY 00YUaIONIUXCS;

- TaOJIUIIBI, CTEHIBL,

- MHKPOCKOIIBI 1 MUKPOTIPEIIapaThi;
- METOIMYECKUE TOCOOUS.
TexHu4yeckue cpeAcTBa OOYYCHHs: KOMITBIOTEp, MYJIbTHMEIUHHBINA

POEKTOP.

TaOmuie!:

CrtpoeHue MOJIeKyJIbl OelKa.
Ctpoenue mosiexkyinsl JTHK.
Penynnukanusa monexynsl JJHK.
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Crpoenne monekynsl PHK.

CrpoeHue KIETKH.

Ctpoenue sapa.

XpOMOCOMBI.

CrpoeHune KIETOK TPOKAPUOT U 3YKapHOT.

CrpoeHue Bupyca.

ITonoBbIE KIETKH.

XapakTepucTHUKa reHa.

Murto3.

Meiios.

Craauu pa3BUTHS 3apObIIa TO3BOHOUHBIX KUBOTHBIX.
MoHOrnopuIHOE CKPEIIMBAHUE U €TO IUTOJIOTHYECKUE OCHOBBI.
JIurnOpuIHOE CKPEIIMBAHUE U €T0 IUTOJIOTHYECKUE OCHOBBI.
CueruieHHOE HaclleI0BaHUE.

HemnosHoe cueruienue.

Henonnoe nomuuupoBaHue.

IlepexpecTt xpoMocoMm.

B3aumogelicTBre TeHOB.

HacneacrBennsie 00Jie3HU YeIOBEKa.
Moaudukanrontas usmMmeH4nBocTh. Hopma peaxiumu.
MyTanmoHHasi U3MEHUYUBOCTb.

MexaHn3M XpOMOCOMHBIX MyTallUU.

Bmusuue AJIKOIroJin3mMa, HapKOMaHWH, KYPCHHA Ha HACJICACTBCHHOCTD.

CreHnsr:

buocunTes Oenka.

I'eneTnyeckui Kox.

CrpoeHue 3yKapruOTHYECKON KIIETKH.
HacnenctBeHHOCTH M IATOJIOTHSL.
Metonbl peHaTaabHON TUArHOCTUKHU.
[TopTpersl y4eHBbIX.

Muxkponpenapartsr:

HaGop Mukponpenapatos 1o [UTOJOTUU:
O61m1ast MOphOJIOTHS KIETKH.

MuUTO3 paCTUTEIBLHON KIIETKHU.

MuUTO3 )KUBOTHOM KIIETKU.

[{eHTpOCOMBI 1 aXpOMAaTHHOBOE BEPETEHO MUTO3A.
AMUTO3.

XOHIPUOCOMBI B KJIETKAX ITEYEHH.
XOHIPUOCOMBI B SIUTEINHN KALICYHUKA.
XOHJIPUOCOMBI B KJIETKaX KaHAJIBILIEB ITOYEK.
Arnmapar ['onbmxu.

I'panysel 3uMoreHa.
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CekpeTopHbIE IPAHYIIBIL.
JKupoBble BKIIOYEHMUS.
BxuroueHus riMKoreHa.
[IurMeHTHbIE BKIOUEHHUS.
JXKenrouHble BKIIOYEHMUS.
PecHnuku.

HaGop MukpomnpenapatoB K TeMe «YUeHHUE O KIETKE»:

Koxwuna nmyka.

DOnuTeNnuil CIU3UCTON MOJIOCTH PTa YETOBEKA.
KpoBs jsrymku.

Murtoxonapuu.

JKupoBble BKIIOUEHHS.

[IurmeHTHBIE BKIIOUYECHUS B KOXKE.

Xpslll THATUHOBBIM.

ITorepeyHonoocaToe MpIIIEYHOE BOJIOKHO.
KaprokuHes B KJIeTKax KOpEIIKa JykKa.
MwuTo3 B sililie aCKapUabl.

AMHTO3.

PexoMenayemasi iureparypa

OCHOBHBIC HCTOYHUKH:

1. buonorusa. O6mast 6uosorus. 10-11 kmaccel: [TeKcT] yueOH.
s oOmeoopazoBar.  yupexaenuid  /  A.A.Kamenckuii, E.A.
Kpukcynos, B.B. Ilaceunuk. — 9-e¢ usn., crepeotun.— M. :Jlpoda,

2018. — 367, [1]c. : un. ISBN 978-5-358-11884-3

2. buonorus: y4eOHO-TpakTUYeCKUil crmpaBouHUK / M.A.

KpaBuenko.- PoctoB u/ll : ®@enukc, 2018 — 240 c.

YnMmetb. Hoctuup)ISBN 978-5-222-21081-9

: wI. — (3HaTk.

3. buonorus. O6mas 6uonorus. 10-11 kmaccel: [Tekcr] ydeOH.
TSt 001IIe00pa3oBaT. yUpexxaeHu: mpodui. ypoB : B 2 4., 4.1/ [ IL.M.
boponun, JI.B. Beicoukas, I'"M. Ieimummna; Poc. akaa. Hayk, Poc.

akan. OOpaszoBanusi, u3n-Bo «lIpocsemenue». — 10-e u3m.

— M.:

[Tpocsemenne, 2017. — 303 c. : wi. - (AKaaeMHYECKUN IIKOIbHBII

y4eOHUK)
ISBN 978-5-09-029333-4

4. buosorusi. O6mas 6uonorus. 10-11 knaccel: [TekcT] y4eOH.

U1l 00111e00pa3oBar. YUPEKIACHUN: TPOPuUiI. YpoB :

B24,u2 /]|

I[I.M. boponun, JI.B. Beicoukas, I'.M. [Ipimummua; Poc. akan. Hayk,
Poc. akan. Ob6pazoBanusi, uzn-so «lIpocsemnienue». — 10-e u3zg. — M.:
[Ipocsemienne, 2017. — 287 c. : un. - (AKaaeMHUUYECKUN IIKOJIbHBIM

y4eOHHK)
ISBN 978-5-09-0293332-7
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5. Mycradpun A. I'. buonorus : yuebnuk / A.I'. Mycradun,
B.b. 3axapos. — M.: KHOPVYC, 2016. — 424 c¢. — (Cpennee

npodeccruoHagIbHOe 00pa30BaHME).
ISBN 978-5-406-04517-6

6. buonorust [OnexTpoHHblt pecypc] : yueObnux / W.W.
Koznora, I.H. Boakos, A.I'. Mycrapun - M. : I'DOTAP-Menua,
2015. Pexum JIOCTyIIA:

http://www.medcollegelib.ru/book/ISBN9785970434406.html

7. buonorus [DnekTpoHHbIi pecypc] : yueonuk / N.W.
Koznosa, .H. Bonkos, A.I'. Mycradun - M. : [DOTAP-Menua,
2015. Pexxum nocryna:
http://www.medcollegelib.ru/book/ISBN9785970434406.html

8. buonorus. PykoBoacTBO K 1a00paTOPHBIM 3aHITHIM
[DnexTpoHHBIN pecypc] : yueb. mocodue / mox pea. H.B. Yebslmena. -
2-¢ u3A., ucnp. u jgom. - M. : I'DOTAP-Menua, 2015. Pexxum
JOCTyTa:
http://www.medcollegelib.ru/book/ISBN9785970434116.html
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