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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 HAMPAaBJICHO HA MOATOTOBKY OOYyYaronIuxcs 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 OOYYalONIMXCS, MOJYYCHHBIX NPU U3YyUYCHHUU
OuoN0run, XUMUM, PU3UKH, reorpaduu B OCHOBHOM IIKOJIE.

[Ipu otbOope coaepxkaHus Y4eOHOM JTUCHMUIUIMHBI «bBUOJOTUS) HUCIOIL30BaH
KYJbTYpPOCOOOpa3HbId TMOAXOJ, B COOTBETCTBUM C KOTOPBHIM OOYy4YarolIuecs IOJDKHBI
YCBOUTh 3HAHUS W YyMEHUsS, HeoOXxoaumbie s (HOpMUpOBaHMS OOILIEH KYJIbTYpHI,
ONpeNeNaonIeld  aJeKBaTHOE MOBEACHUE  4YEJIOBEKa B  OKpYXKawlled  cpene,
BOCTPEOOBAHHBIE B KU3HU U B MPAKTUUECKON JEATEITHHOCTH.

Ocoboe BHUMaHUE YJEJICHO OKOJOTHYECKOMY OOpa30BaHHI0 M BOCIUTAHUIO
oOy4Jaroruxcsi, GOPMUPOBAHUIO y HHUX 3HAHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHE MHUpPa, LEHHOCTHBIX OpPHUEHTAIMH, YTO CBHJETEIBCTBYET O TyMaHU3alUuU
OMOJIOTUYECKOTO 00pa3oBaHUSI.

Copepxanue y4eOHOM AMCHUIUIMHBI —TPEAyCMAaTpUBaeT (QOPMUPOBAHUE Y
oOyyJarommxcsi 0OIIEHAyYHBIX 3HAHHWM, YMEHMM U HABBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB
NEATCIbBHOCTY W KJIIOYEBBIX KOMIICTCHIIMHM, BKJIIOYAIONIUX YMEHHUE CpaBHUBATH
OuoJiornyeckrue OOBEKThI, aHaJIW3UPOBaTh, OIICHUBATHL M 0000IIATh MOJYyYCHHBIC
CBEJICHUS, YMETh HAXOJAUTh U UCIIOIh30BaTh MH()OPMALIMIO U3 PA3TUYHBIX HCTOYHUKOB.

N3yuenne o011e00pa3zoBaTeIbHON YueOHOM JUCIUTIIMHBI « BHOJIOTHS 3aBepIIaeTCs
MOJBEJACHNEM HWTOTOB B (opMe DdK3aMeHa B paMKaxX NPOMEKYTOYHOM aTTecTaluu
CTYJICHTOB.



MECTO YYEBHOM JUCHHUIIJIMHBI B YYEBHOM IIVTAHE
Yuebnas pgucnumummHa «buosorusy sBAseTcs y4YEeOHBIM MPEIMETOM ITUKJIA
00111€00pa30BaTENIbHBIX YUCOHBIX JUCITUTIINH

PE3YJIbTATBI OCBOEHUS YYEBHOMU JUCHUILJIAHBI

OcBoenue cojepkaHusi y4eOHOW AucCHUIUIMHBL «buonorus» obecrneurBaeTt
JTOCTHKCHHUE CTYICHTAMU CIICAYIONUX PE3yIbTAaTOB:

JTMYHOCTHBIX:

c(OPMUPOBAHHOCTh YYBCTBA TOPJIOCTH M YBOKECHHUS K HCTOPHH M JOCTHIKCHHSIM
OTCUYECTBEHHON OHMOJOTHYECKOW HAyKH; TMPEACTABICHUS O IIEIOCTHONH €CTECTBCHHO-
HAay4YHOU KapTUHE MUPA;

NOHMMAaHHE B3aMMOCBSA3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, UX BIMSHUS
Ha OKPYKAIOMIYIO CPEeAy, SKOHOMUYECKYIO, TEXHOJIOTUIECKYIO, COLMATBHYIO H 3TUYECKYIO
cdepbl 1eITeTbHOCTH YeTTOBEKa;

CIIOCOOHOCTH MCTIOIh30BAaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE
Mupa B 00pa3oBaTelbHOM M NPO(PECCHOHANBHON AEATENBHOCTH; BO3MOXKHOCTHU
UH(GOPMALIMOHHON Cpe/Ibl U 00ecTieueHus MPOAYKTUBHOTO CaMO00Opa30BaHus;

BJIQJICHUE KYJITYPOUH MBIIUICHUS, CHOCOOHOCTh K 000OIIECHUIO, aHAJIU3Y, BOCTIPUSI-
TUIO0 MH(GOpPMallMU B 00JIaCTU €CTECTBEHHBIX HAayK, IOCTAHOBKE LIEJIM U BBIOOpY IyTEH ee
JOCTHKEHUSI B MPOPECCUOHANTBHOM cdepe;

CHOCOOHOCTh PYKOBOJICTBOBAThCSl B CBOEH JAESITEILHOCTH COBPEMEHHBIMH MPUHIU-
aMu TOJEPaHTHOCTH, AMAJIOra M COTPYAHMUYECTBA; TOTOBHOCTh K B3aHUMOJCHCTBHIO C
KoJleramu, paboTe B KOJUIEKTHBE;

TOTOBHOCTb UCIOJIb30BAaTh OCHOBHBIE METO/IbI 3aIUTHI OT BO3MOKHBIX MOCIIEACTBHIM
aBapuii, KatacTpod, CTUXUWHBIX OCACTBUI;

oOJnasiaHre HaBbIKaMU 0€30MacHOM padOThl BO BpeMs IPOEKTHO-UCCIE0BATENbCKOM
U DKCIEPUMEHTAIBHON JIEeSITEIBHOCTH, IMPU HCIOJB30BAHUU JIa0OpaTOpHOTO 000-
PYJIOBaHMS;

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOpPETEHHBIE 3HAHWS W YMEHHUS B MPAKTUYECKOU
JESTEIbHOCTH 1 TTIOBCETHEBHOM KHU3HU JJIsl COOTIOACHUS Mep MPODUITAKTHKN OTPABIICHHIA,
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
3a00JIeBaHUSAX, OTPABICHUSIX MUIIEBBIMU IPOAYKTAMU;

MeTanpeaIMeTHBIX:

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

TIOBBIIIICHHE HMHTEJUIEKTYAIbHOTO YpPOBHS B MPOILIECCE W3YYCHUS OHMOIOTHUECKUX
SIBIICHUH; BBIJAIONIMXCS JOCTIDKEHUH OHOJOTHH, BOIICAIIMX B OOIIEUEIOBEUECKYIO
KyJIbTYypYy; CJOXHBIX W TPOTUBOPEUMBBIX TYTEH pa3BUTUS COBPEMEHHBIX HAYYHBIX
B3TJISIIOB, WJIEH, TEOpUH, KOHIEMIINHI, TUIIOTe3 (O CYIIHOCTH M MPOMCXOXKICHUHU KHU3HH,
YelIoBeKa) B X0/1€ paboThI C pa3IMYHBIMU UCTOYHUKAMHU HH(OPMAIIHH;

CIIOCOOHOCTH OPTaHU30BBIBATH COTPYAHUUYECTBO €IUHOMBIIUICHHUKOB, B TOM YHUCIIE
C MCIIOJIH30BaHHEM COBPEMEHHBIX MH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;



CIIOCOOHOCTh TMOHWMATh MPHUHITUIB YCTOWYMBOCTA W TPOIYKTUBHOCTH >KHBOU
OPUPOABI, MYTHU €€ U3MEHEHUS T0]1 BIUSHUEM aHTPONOTEeHHBIX (haKTOPOB, CIIOCOOHOCTDH K
CUCTEMHOMY aHaju3y TIJ00albHbIX HKOJOTHYECKUX MpOoOJIeM, BOMPOCOB COCTOSHUS
OKpYXalolllel Cpe/ibl U PAlIMOHATILHOTO MCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

yMeHue OOOCHOBBIBATH MECTO M POJb OMOJOTMYECKUX 3HAHUN B MPAKTUYECKOU
NEeSATEIBHOCTH JIIOJIEH, PA3BUTHH COBPEMEHHBIX TEXHOJIOTUMN; ONPENEISATh )KUBbIE 0ObEKTHI
B TPUPOJE; NPOBOJIUTH HAONIOACHUS 3a HSKOCUCTEMaMHM C LEIbI0 WX OMNHCAHUSA U
BBISIBIICHUST €CTECTBCHHBIX W AHTPOIIOTCHHBIX M3MEHEHWW; HAaXOJIUTh M aHAIM3UPOBATH
WH()OPMAITHIO O )KUBBIX 00BEKTAX;

CIIOCOOHOCTh MPUMEHSTh OWOJOTHYECKHUE W DKOJIOTHYECKUE 3HAHUS IS aHalu3a
MPUKIIATHBIX TPOOJIEM XO3IUCTBEHHOU JIEATEILHOCTH;

CIIOCOOHOCTh K CaMOCTOSITEILHOMY TIPOBEJCHUIO MCCIICIOBAHUM, ITOCTAHOBKE
€CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HCIIOJIh30BAHUIO WH()OPMAITMOHHBIX TEXHOJOTHMA
JUTSL pEIICHUsI HAyYHBIX U MPO(PECCUOHANIBHBIX 3a/1a4;

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

. MPEAMETHBIX:

c(hOpMHUPOBAHHOCTH MPECTABICHUI O POJIU U MecTe OMOJIOTUU B COBPEMEHHOM Ha-
YYHOM KapTUHE MHUpPA; MOHUMAaHUE pPOJU OHOJIOTMH B (POPMUPOBAHUU Kpyrosopa u
(GYHKIMOHAJIBLHOM TPaMOTHOCTH JJI PEIICHUS MPAKTUYECKUX 3a/1a4;

BJIAJICHUE OCHOBOIOJIATAIONIUMH TIOHATHSAMHA ¥ TIPEICTABICHUSIMH O JKHBOM
MpUPOJE, €€ YPOBHEBOW OpraHW3allid W DJBOJIIOIHMH; YBEPEHHOE II0JIh30BaHUC
OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOMT;

BJIAJICHUE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS, HCIOJb3YeMBIMUA TIPH
OMOJIOTUYECKUX  HCCIACAOBAHUAX JKMBBIX OOBEKTOB M  DKOCHUCTEM: OIHCAHUEM,
U3MEPCHHUEM, TIpOBEJICHUEM HAOMIOEHN; BBISBICHHE W OIEHKA aHTPOITOTCHHBIX
W3MEHECHUN B PUPO/IC;

chOpPMHPOBAHHOCT,  yMEHUH OOBSCHATH  PE3yJIbTAThI OMOJIOTUYECKUX
HKCIIEPUMEHTOB, PEIIaTh AIEeMEHTapHbIE OMOJIOTUYECKUE 3a/1a4K;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOM IIO3UIIMK II0 OTHOIIEHHIO K OHOJOTHYECKOMN
uH(OpMaIUK, TOTy4aeMOW U3 Pa3HbIX HMCTOYHUKOB, TJ00ATBHBIM SKOJOTUYECKUM
mpoOJeMaM U MyTSIM UX 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
CKpelnBaHue XpOMOCOMHAas TEOpUs HACIEACTBEHHOCTH. B3anMOIEHCTBUE 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 M3MeH4YMBOCTH. HacineacTBeHHas, WM TEHOTUIIAYECKAs,
W3MEHYMBOCTh. MoaudukalroHHasi, WIKM HEHACJIEACTBEHHAs,, U3MEHUHUBOCTh. | eHeTHka
yenoBeka. ['eHetmka W MeaunuHa. MarepuanbHblE OCHOBBI HACIEICTBEHHOCTH U
M3MEHYMBOCTH. ['€HETHKA 1 3BOJIFOLIMOHHAS TeOpHUs. [ eHeTHKa MOy IHi.

OCHOBBI CeJIeKUMU PACTeHMil, ’)KHBOTHBIX U MUKPOOPIraHU3MoOB. | 'eHeTMKa —
TeopeTuyeckasi OCHOBa celiekiuu. OJoMalIHUBaHUE JKUBOTHBIX U  BBIPAIIMBAHUE
KyJbTYPHBIX PACTEHUMU — HayalbHblE JTanbl cenekunu. Yuyenue H. M. Basunosa o
[IEHTpaX MHOT000pa3vs W MPOUCXOXKICHUS KYIbTYpHBIX pacTeHuid. OCHOBHBIE METObI
CeNICKIIMU: THOpUAM3aus W  HUCKYCCTBEHHBIH 0TOOp. OCHOBHBIC JIOCTHIKEHUS
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COBPEMEHHOM  CEJEKUMH  KYJIbTYpPHBIX  PACTeHHH, JOMAIlHUX  J>KUBOTHBIX U
MUKPOOPTAaHU3MOB.

buoTtexHonorus, €€ JOCTHKEHUS M MEPCHEKTHUBBI Pa3BUTHUS. DTUUECKHUE ACTIEKTHI
HEKOTOPBIX JOCTI)KEHUH B OuoTexHosoruu. KioHuMpoBaHWE J>XMBOTHBIX (ITPOOJIEMBI
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, CLIEIIJIGHHOE € 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.

11



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 NPOU3BOIACTBEHHOM [IESTEIBHOCTH Ha
OKpYXXalollylr0 cpeay B oOjacthu cBoed Oyaymer mpodeccun. [noGanbHbIE
AKOJIOTUYECKHE MPOOJIEMBI U IYTH UX PEIICHUSI.

DKOJIOTHsSI KaK TEOpeTHYecKass OCHOBA PAlMOHAIBHOIO MPUPOJONOIB30BAHUS U
oxpanbl Tipupojbl. Hoocdepa. TlpaBuna nmoeneHus roae B OKpYKaroIield TPUPOIHON
cpene. bepexxnoe oTHOIIEHNE K OMOJIOTHYECKUM 00bEeKTaM (PaCTeHUSIM M )KUBOTHBIM U UX
coo01IecTBaM) M UX OXpaHa.

Hemoncmpayuu

DkoJyornyeckne PaKTOphl U UX BIUSHUE HA OPTAaHU3MBI.

MeXBUIOBBIE OTHOIIICHUS: KOHKYPEHIIHSI, CAMOMO3, XUIITHUYECTBO, TTApPa3UTU3M.

SApyCHOCTB PAaCTUTEIBHOIO COOOIIECTBA.
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IIunieBkle IENH U CETH B OMOIIEHO3E.

DKOJIOTHYECKHUE TTUPAMUJIBI.

Cxema dKOCHUCTEMBEI.

KpyroBopoT BeliecTB u mpeBpalieHrne SHEPTuu 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.

CpaBHHTENHLHOE ONMMCAHUE OJHOU M3 €CTECTBEHHBIX IPUPOIHBIX CHCTEM

OnucaHnne W TPAKTUYECKOE CO3JAHUE HCKYCCTBEHHOW JKOCHUCTEMBbI. Pelienue
SKOJIOTHYECKHX 3a1a4.

6. BMOHUKA

buoHuka Kak 0HO U3 HaNpaBJeHU# OuoJioruu U KudepHeruku. Paccmorpenue
OMOHUKOI 0coOeHHOCTEN MOP(O-PU3NOIOTHUECKONW OpraHU3alluu KUBBIX OPraHU3MOB U
UX UCIIOIb30BaHUA Ul CO3/IaHMUS COBEPLICHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB I10
AQHAJIOTMU C OJKUBBIMM cucTeMaMd. lIpuHIMOBI W TOpUMEPHl HCHOJIB30BAHMS B
XO35MCTBEHHOM JEATENbHOCTH JIOJIed MOP(PO-PYyHKIMOHANBHBIX YEpPT OpraHU3ALMH
pacTeHU U )KUBOTHBIX.

JleMmoHCcTpauumn

Mopenu ckitaggaTon CTpyKTYpbl, HCIIOJIb3YEMOM B CTPOUTEIIBCTBE.

TpyOuarbie CTPYKTYpPBI B )KUBOW IPUPOJE U TEXHUKE.

AdpoaMHaMHYECKME W THUAPOAMHAMHYECKHE YCTPOWCTBA B KMBOM NPUPOIE U
TEXHUKE.

[IpakTrueckue 3aHATUA

[IpyHIMIIBI 1 TIPUMEPBHI MCIOJIB30BAaHUS B XO3SIMCTBEHHOW JESITEIBHOCTH JIFOJCH
MOp(}OoYHKIIMOHATIBHBIX Y€PT OpraHU3alii PaCTEHUHN U )KUBOTHBIX.

IKCKYypCHH

Mmuoroo0pasue BUIOB.

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

MHuoroo0Opasue COpTOB KyJIbTYPHBIX PAaCTEHUU M TOPOJA JOMALIHUX >KHUBOTHBIX,
METOABbl WX  BbIBEJAEHUS  (CEJNIEKIMOHHAsl ~ CTaHUusA,  IUIeMEeHHas  (Qepwma,
CEJIbCKOXO3SIICTBEHHAs! BHICTABKA).

EcTecTBEHHBIE M UCKYCCTBEHHBIE DKOCUCTEMBI CBOETO PalioHa.

IIpumepHbie TeMbl pedepaToB (I10KJIAT0B),
UHAMBHUAYAJIbHBIX IPOEKTOB

1. Knerounas teopust cTpoeHust OpraHnu3moB. McTopus 1 COBpEMEHHOE COCTOSHHUE.
2. HacnencTBeHHas MHpOpMaLMs U IIepeiaya €€ U3 MOKOJIEHUS B TOKOJICHUE.
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3. lpamaTH4eCcKUe CTPaHULIBI B UCTOPUHN Pa3BUTHSI T€HETUKH.

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

5. Uctopus pa3BUTHS 3BOIOLMOHHBIX uaen 10 Y./lapBuHa.

6. «Cuctema npupoas» K.JIlunHes u ee 3HaueHHe 11 pa3BUTHsL OUOJIOTUU.

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

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

9. CoBpeMeHHBIN 3Tan pa3BUTHA yenoBedecTBa. YenoBeueckue packl. OmacHOCTb
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, ynoTpeOJieHUs ajKorojsi U HApKOTHKOB POIAUTEISIMU Ha
IMOpPHOHANILHOE 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) pPa3HOTO YPOBHS M 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 9KOJOTMYECKNE MUPAMUIBLl 1 COOTHOLIEHUS! OPTaHU3MOB HA KaXKJI01
UX CTYIICHHU.

19. Ilytu mnOBbIMIEHUS OHOJOTHYECKOW MPOAYKTUBHOCTH B HCKYCCTBEHHBIX
DKOCHUCTEMAX.

20. Ponp mpaBUTENBCTBEHHBIX U OOIIECTBEHHBIX 3KOJOTMYECKMX OpraHu3alui B
COBPEMEHHBIX PAa3BUTHIX CTpaHax.

21. PauMoHanbHOE HCIIOJIB30BAHME M OXpaHa HEBO30OHOBIISIEMBIX MPUPOTHBIX
pecypcoB.

22. OmacHocTh Tr00aMbHBIX HapymieHuid B Ouocdepe. O30HOBBIE <JIBIPHI»,
KHUCJIOTHBIE JTOK/IH, CMOTH U UX NIPEAOTBPAILECHUE.

23. DKOJIOTUYECKHE KPU3UCHI U JKoJorudyeckue karactpodnl. [Ipegorspainenue ux
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:

KosinuecTBO 4acoB Ha 0CBOEHHE MPOTrPAMMBbI IMCHHIJIHHBI:
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 3aaTus. Coaep:xxanue 00y4eHus

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 4emoBeKa 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.

IIpomesrcymounaa ammecmayus ¢ hopme IK3amena
Bcero | 108
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XAPAKTEPUCTUKA OCHOBHBIX BU/I0B
YYEBHOMU AEATEJBHOCTHU CTYAEHTOB

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX JelCTBHUIl)

Bsenenue

O3HakomJIeHHE ¢ OMOJIOTHYECKUMH CUCTEMaMH PAa3HOTO YPOBHS:
KJIETKOM, OPraHu3MOM, MOMYJIAIHEH, SKOCUCTEMOU, OMoChEpoi.
Onpenenenue ponu 61OIOTUU B POPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U MPAKTUYECKOM
NEATEIbHOCTH JIIOCH.

OOyyeHne COONIONEHUIO TMPaBWJI TOBEJACHHUS B IPUPOJIE,
Oepe’)KHOMY OTHOIIEHHIO K OHOJOruyeckuMm oOBeKTaMm (pac-
TEHUSIM U KUBOTHBIM U UX COOOIIECTBaM) M UX OXpaHe

YYEHMUE O KJIETKE

XuMuyeckas
KJIETKU

OpraHusanusa

YMeHue IIpOBOAUTHL CPABHCHUC XUMHUYECKOM OpraHu3anmuu
JKUBBIX M HEXKUBBIX O0BEKTOB.

HonyquHe npeaACTaBJICHUA (¢}
HCOPTraHNYCCKUX BCIICCTB B KJICTKC

poIn OpraHU4YC€CKHX u

Crtpoenue u QyHKIHMU KIETKU

W3ydeHne CTpoeHUs KIETOK 9yKapuoT, CTPOEHUS U MHO-
roo0pasus KJIETOK pacTeHUH U KUBOTHBIX C IOMOIIbIO
MUKpPOIIPENapaToB.

HabroieHue Ki1eTok pacTeHUH U )KUBOTHBIX 110J] MUKPOCKOIIOM
Ha TOTOBBIX MUKpOIIpeNnaparax, ux onucanue. [Ipurorosnenue u
OIMCaHUE MUKPOIIPENAPaTOB KJIETOK PACTEHUM.

CpaBHeHHE CTpPOEHHs KIETOK pAacCTCHMM U JKUBOTHBIX IO
TrOTOBBIM MHKpOIIpenapaTam

OOMeH BellecTB U MpeBpalleHue
SHEPI'UH B KJIETKE

YMeHue CTpouTh CXeMbl IHEPreTUUECKOT0 0OMeHa U OMOCHHTE3a
Oenxa.

[TonydeHne mpeacTaBIEHUST O TPOCTPAHCTBEHHOW CTPYKTYpe
6enxa, monexyn JJHK u PHK

JKM3HEeHHBIN IUKIT KIETKH

O3HakoMIIEHHE C KJIIETOUHON TEOPUEN CTPOEHUS OpPraHU3MOB.
YMeHne caMOCTOATENbHO HCKaTh J0Ka3aTelbCTBA TOrO, 4YTO
KJIETKa JIIEMEHTapHasl JKUBas CHCTEMa M OCHOBHAs
CTPYKTYPHO-(DYHKIIMOHA/IbHAsl ~€IMHUIIA BCEX JKUBBIX Op-
TaHU3MOB

OPI"AHU3M. PASMHOXXEHME U MHANBUYAJIBHOE PASBUTUE OPI"TAHM3MOB

PasMHOkeHnEe opranuzMoB

OBJ'IalICHI/Ie 3HaHUSAMHU O PAa3MHOKCHUU KaK O BaKHEHUIIIEM
CBOMCTBE JKHUBBIX OpTaHHU3MOB.

YMeHne caMoCTOSITEIIHFHO HaXoaAuTh OTINYMSA MUTO3a OT MGI71033,
onpeaciisid 5BOJIFONUOHHYIO POJIb 9TUX BUAOB OCIICHUS KIICTKH

NupuBunyansHOE
Opranu3Ma

pa3BuUTHE

O3HakoOMJIEHUE C OCHOBHBIMU CTaJUsIMHA OHTOT€HE3a Ha pUMepe
Pa3BUTHUSA NI0O3BOHOYHBIX JKUBOTHBIX.

YMeHue xapakTepu30oBaTh CTaJAUU MOCTIMOPUOHAILHOTO
pa3BUTHA Ha IpuMepe yesnoBeka. O3HaKOMIIEHUE ¢ TPUYUHAMU
HapyIlEHNH B pa3BUTUU OPraHU3MOB.

PazButne ymeHus NOpaBWIbHO (OPMHUPOBATH JIOKA3aTEIbHYIO
0a3y HBOJIIOIIMOHHOTO Pa3BUTHS KUBOTHOTO MUpa

NunuBunyansHoe
JeJIoBeKa

pa3BUTHC

BrisBieHue u onucanue IMPU3HAKOB CXOACTBA 3apom,1me171
YCJIOBCKA U APYIrUX IMO3BOHOYHBIX KaK JOKAa3aTCJIbCTBA UX
9BOJJIOLITMOHHOT'O POACTBA.

HOJ'IyLICHI/Ie MMPEACTABJIICHUA O MOCICACTBUAX BIIUAHUA aJIKOI'OJIA,
HUKOTUHA, HAPKOTHYCCKHUX BCHICCTB, 3arpiA3HCHUA CPCAbI Ha
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‘ pa3BUTHE U PENPOJYKTUBHOE 3JOPOBBE UEIOBEKA

OCHOBbI 'EHETUKHU U CEJIEKIINU

3aKOHOMEpPHOCTHU O3HakoOMIJICHHE C HACJICACTBEHHOM M HEHACJICACTBCHHOM

H3MEHYHUBOCTH W3MEHYUBOCTBIO U €€ OMOIOTUYECKON POJIBIO B IBOTIOIUU
’)KMBOTO MHUDA.
[Tonyyenue npeacTaBieHHUs O CBSA3U F'CHETUKU M MEIUIIUHBI.
O3HaKOMJIEHHE C HACJIEACTBEHHBIMHU OOJIE3HSIMHU UEJOBEKA,
X IPUYMHAMU U TPODUITAKTUKOM.
N3ydyeHue BIUSHUS alKOroJu3Ma, HAPKOMaHUU, KYpPEHHS HA
HACJICJICTBEHHOCTh Ha BUJICOMAaTEpHaleE.
Ananu3  (EHOTHUNHYECKOW HW3MEHYHMBOCTU. BpIsBIICHHE
MYyTareHoB B OKpYXKalIIel cpele U KOCBEHHas OI[eHKa
BO3MOXHOTO UX BJIMSIHUS HA OPTAHU3M

OcHOBBI ceneknum pacteHuid, | [lomydenue nmpeacraBiaeHus 0 TEHETHKE KaK O

JKUBOTHBIX U | TEOPETUYECKONH OCHOBE CEJICKIIUH.

MHKPOOPTAaHU3MOB PazButne MerampeIMEeTHBIX YMEHHUN B MPOIlECCe HAXOXK-

JICHUS Ha KapTe IEHTPOB MHOT'000pa3us M MPOUCXOXKACHHS
KYJbTYPHBIX PACTCHHUN U JTOMAIIHUX KUBOTHBIX, OTKPBITHIX
H. 1. BaBunoBEIM.

N3ydyenne M™MeTOM0B THOpHIAM3AIMK W HMCKYCCTBEHHOTO
oTbopa. YMeHHe pa3duparbcsi B ITHYECKHX acCIEKTax
HEKOTOPBIX TOCTHKCHHH B OMOTEXHOJOTHHU: KJIOHUPOBAHUHU
JKHBOTHBIX W  IpoOJieMaXx  KJIOHUPOBAaHHUS  YEJIOBEKa.
O3HaKOMJICHHE C OCHOBHBIMHM JIOCTHI)KCHHUSMH COBPEMEHHOM
CEJICKIIMM KYJbTYPHBIX pacTCHUM, JOMAIIHUX >KUBOTHBIX M
MHUKPOOPTAaHU3MOB

I[TPONCXOXIEHNE U PASBUTHUE XMU3HU HA 3EMJIE. SBOJIIOIIMOHHOE YYEHUE

HpOI/ICXO)K)IGHI/Ie U HaYaJIbHBIC
dTambl pa3BUTUS JKU3HU Ha
3emite

AHallM3 ¥ OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS
KHU3ZHU.

[TonydyeHnue npeacTaBiaeHuss 00 yCI0KHEHUU KUBBIX Op-
raHU3MOB Ha 3e€MJI€ B IPOLIECCE DBOJIOLHUH.

YMeHHne dKCIIepUMEHTAIbHBIM ITyTEM BBISBISITH aJallTHBHBIC
0COOEHHOCTH OPraHM3MOB, UX OTHOCHUTENBHBIH XapakTep.
O3HakoMIJIEHHWE C HEKOTOPBIMU MPEJCTABUTEISIMU PEAKUX H
UCYEe3al0IUX BHUJIOB pacTeHUM M KUBOTHBIX. IIpoBenenue
onucaHusi oco0eil OoJHOTO BHAAa MO MOpP(OJIOTHYECKOMY
KPUTEPHUIO TpU  BBINOJHEHUH J1abOpaToOpHOM  paboTHI.
BrisiBieHne uyepT NpPUCHIOCOOJIEHHOCTH OPraHU3MOB K
pasHBIM cpefaM oOuTaHus (BOAHOM, Ha3eMHOBO3IYIIHOM,
MTOYBEHHOM)

Uctopus
DBOJIIOIIMOHHEIX HeH

Pa3BUTHUA

N3yueHue Hacnenus 4yenoBeuyecTBa Ha NIPUMEPE 3HAKOMCTBA
¢ ucTopuen pa3BuTHus 3BOMOIUOHHBIX uaei K. Jlunnes, XK.
b. Jlamapxka Y. /lapsuna. OnieHuBanue poiu
ABOJTIOIIMOHHOTO y4Y€HUS B (POPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYUYHOU KapTUHBI MHUPA.

PazBuTHe CMOCOOHOCTH SICHO M TOYHO W3JaraTb CBOH
MBICITH, JIOTUYECKH OOOCHOBBIBAaTH CBOIO TOYKY 3pEHHS,
BOCIIPUHUMATh W aHAJW3WPOBATh MHEHHS COOECETHUKOB,
MpU3HaBas PaBO APYroro 4YeJI0BEKA HA UHOE MHEHUE

Mukpo3BOTIOIHS U
MAaKpO3BOJIIOI U

O3HakoMJIEHHE C KOHIIENIIMEN BUAA, €€ KPUTEPUSIMHU,
noA00p MPUMEPOB TOTO, YTO MOMYJISAUSI — CTPYKTypHas
eIUHHUIA BUIA U DBOJIOIHH.
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O3HakoOMJIEHHE C IBHKYLIUMUCS CHJIAMU 3BOJIIOLIHUH U €€
JI0Ka3aTeJIbCTBAMM.

YcBoeHHE TOT0, YTO OCHOBHBIMU HAIPABICHUSMU IBOJIO -
[IUOHHOT'O TIporpecca SBISIOTCS OMOJIOTHYECKUM Tporpece u
Oumosoru4YecKuii perpecc.

YMeHue oTcTauBaTh MHEHHE, O COXPaHCHUH OHOJOTHYe-
CKOTO0 MHOT000pa3usi Kak OCHOBE YCTONYMBOCTU Ouochepsl
U TPOTrPECCMBHOrO €€ pPa3BUTUA. YMEHHUE BBISABIATH
NPUYUHBI BBIMUPAHUS BUJIOB

I[TPONCXOXJEHUE YEJIOBEKA

AHTpoTioreHes

AHanu3 U OIIEHKa Pa3JIMYHbIX THUIIOTE3 O MPOUCXOKICHUH
YyeJ0BeKa.

Pa3Butne yMeHuUs CTPOUTH J0Ka3aTeiabHyl0 0a3y 1Mo cpas-
HUTEJIbHOM XapaKTepUCTUKE UYETOBEKA U MIPUMATOB,
JI0Ka3bIBasi UX POACTBO.

BrisiBieHUE 3TanioOB 9BOJIONNHU YEI0BEKA

YenoBedeckue pachbl

YMmeHue JOKa3bIBaTb PpPaBCHCTBO YCJIOBCUCCKHUX pacC Ha
OCHOBaHHUM HX poACTBAa M CAHMHCTBA IIPOUCXOKIACHMUI.
Pa3zButue TOJICPAHTHOCTHU, KPUTHKA pacui3Ma BO BCCX C€IO
MPOABJIICHUAX

OCHOBbI 5KOJIOI'MN

DKOJIOTHsI — HayKa O
B3aMMOOTHOIIICHUSIX
OPTaHU3MOB MEXAY COOOHU H
OKpYKaloIel cpeaoi

N3ydyeHue s3konornyeckux GakTopoB U UX BIUSHUS HA
OPTaHU3MBI.

3HaKOMCTBO C 9KOJIOTMYECKUMHU CUCTEMaMH, UX BUJOBOHU U
MPOCTPAHCTBEHHOMN CTPYKTypaMu. Y MEHUE OOBSACHATH
INPUYUHBI YCTOWUYUBOCTU U CMEHBI SKOCHUCTEM.
O3HakOMJIEHHE C MEXBUJOBBIMH B3aUMOOTHOLIEHUSIMH B
HPKOCUCTEME: KOHKYpEHIuel, CHMOM030M, XHUIIITHUYECTBOM,
apa3uTU3MOM.

YMeHue CTpOUTh SIPpyCHOCTh PaCTUTENBHOTO COOOIECTBA,
NUIIEBbIE IIENU U CETH B OMOIEHO3€e, a TAaK)Ke HKOJIornuye-
CKHE€ TTUpPaMUJBbI.

3HaHUE  OTJMYUTEIbHBIX  MPU3HAKOB  HUCKYCCTBEHHBIX
coo0mecTB —  arpodKOCHUCTEMBl M ypOOIKOCHUCTEMBI.
Onucanue aHTPONOI€HHBIX H3MEHEHHH B €CTECTBEHHBIX
NPUPOJHBIX JaHAmadTax cBoeil MecTHOCTU. CpaBHUTENbHOE
ONIMCAaHHUE OJHOM M3 €CTECTBEHHBIX NPUPOJHBIX CHUCTEM
(mampumep, Jeca) W KaKOW-HUOYAb arpod’KOCHUCTEMBI
(manpumep, mnmeHuyHoro mnonsg). CocTaBieHUE CXEM
nepesayd BEIIECTB M HHEPruUM MO MeNnsM TMHUTaHUus B
IPUPOJHOM IKOCUCTEME U arpoLIEHO3€e

buocdepa — rinobanpHas
HKOCHCTEMA

Osnakomiienue ¢ yaeauem B. W. Bepuaackoro o 6uochepe
KakK O TJI00aTbHOM HKOCUCTEME.

Hannuue NpeaAcTaBJICHUA O CXEME DKOCUCTEMEBI Ha MPUMEPE
o6uocdepsl, KPyroBOPOTE BEIIECTB U MPEBPAIICHUHN YHEPTUI
B Ouocdepe.

YMeHue 0oKa3blBaTh POJIb )KUBBIX OPTaHU3MOB B Ouocdepe
Ha KOHKPETHBIX IMpUMEpax

buocdepa u yenosek

HaxoxnaeHue cBs3u U3MEHEHHS B Onocdepe ¢
MOCJICICTBUSMU JICATCIHLHOCTH YEJIOBEKa B OKpYKAIOIIeH
cpene. YMEHUE ONpeesiTh BO3JIEUCTBUE
MPOM3BOJICTBEHHOM JESITEIbHOCTH HAa OKPYXKAIOIIYIO CPEy B
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o0yacTu cBoel Oynymieit mpodeccuu.

O3HakoOMJICHUE C TTI00aTbHBIMU KOJIOTHUUYECKUMH TTPO0-
JeMaMy ¥ YMEHHE ONpeAeaTh NyTH uX pemeHus. Onucanue
U MPAKTHUYECKOE CO3/1aHNE UCKYCCTBEHHOU IKOCHCTEMBI
(mpecHOBOIHOTO aKkBapuyMa). PemieHue 3K0I0rud4ecKux
3ajad.

JlemoHCTpUpOBaHHE YMEHHUS MMOCTaHOBKH neneu
NeSITeIbHOCTH, TUIAHUPOBAHUS COOCTBEHHOW IEATEIbHOCTHU
IUIST  TOCTH)KEHHWS TIOCTAaBJIICHHBIX IeJied, MpeaBUICHUS
BO3MOJHBIX PE3YyJAbTATOB JOTUX JCUCTBUN, OpTraHuU3aluu
CaMOKOHTPOJII U OIEHKH TIOJYYEHHBIX Pe3YyJIbTaTOB.
OOyueHne COONIOJCHHUIO MPaBHJI TOBEACHUS B TMPHUPOJIE,
Oepe’)XKHOMY OTHOIICHHI0O K OHOJOTHYECKUM OOBEKTaM
(pacTeHUAM, )KUBOTHBIM M UX COOOIIECTBAM) M UX OXpaHE

BUOHUNKA
buoHuka xak oqHO U3 O3HakoMiIeHUE c pUMepaMu HCIIOJIb30BAHUSA B
HaIpaBJIeHUH OMOJIOTUU U XO035ICTBEHHOM NEATEIbHOCTH Ioaen

KHOEpHETUKHU

MOp(HOPYHKIIMOHATBHBIX YEpT OpTaHU3alUU PACTCHUA U
JKUBOTHBIX IPU CO3JaHUU COBEPUICHHBIX TEXHUYECKUX
CHCTEM U YCTPOMCTB IO AHAJOTUHM C >KUBBIMU CHCTEMaMH.
3HAKOMCTBO € TpyOUaThIMU CTPYKTYpPaMHU B KMBOU MPUPOAE
U TEXHUKE, adPOJMHAMHYECKUMH U THUJIPOJIUHAMUYECKUMHU
yCTpOMCTBAaMHM B JKHMBOM MNpPUPOAE U TEXHHUKE. YMEHHUE
CTPOUTHh MOJIEIW CKJIAJ4aTOW CTPYKTYpPHI, UCIOJb3yEMbIC B
CTPOUTENBCTBE

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE NPOT'PAMMBI YYEBHOM JUCHUILIUHBI «BUOJIOT US1»

Peanuzamus y4eOHON TUCHUTIIIMHBI

6I/IOJ'IOFI/II/I, OKOJIOTHH U IT'CHCTHKH YCJIIOBCKAa C OCHOBaAMH MGHHHHHCKOﬁ T'CHCTUKMU.

O6opynoBanue yueOHOTO KabuHeTa:
- IOCAJI0YHBIE MECTa MO KOJIMYECTBY 00YJaIONIUXCS;

- TaOJINIIBI, CTCH/IBI;

- MUKPOCKOIIBI 1 MUKPOIIPENAPaThI;
- METOANYECKUE ITOCOOMUS.
TexHnuyeckue cpeacTBa 00ydeHHsI: KOMITBIOTEP, MYJIbTUMEIUWHBIN TPOEKTOP.

Ta0aunsr:

Crtpoenue MoJeKyIbl OeKa.
Crpoenue monekyinsl JJHK.
Penynnukanus monexynsl JJHK.
Crpoenne monekynsl PHK.

CtpoeHue KIeTKH.

Crpoenue sjpa.
XPpOMOCOMBI.

CtpoeHue KIETOK MPOKAPUOT U IYKapHOT.

OCYIICCTBJISIETCST B y4eOHOM KaOHWHeETe
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CrtpoeHue Bupyca.

ITomoBBIE KIETKH.

XapakTepuCTHKa I'eHa.

MuTo3.

Metios.

Craguuy pa3BUTHS 3apO/IbIIlIa TO3BOHOYHBIX )KMBOTHBIX.
MonHorubpuIHOe CKpEIIUBAHNE U €T0 IIUTOJIOTHYECKUE OCHOBBI.
JluruOpuHOE CKPEIIMBAHKE U €TO IIUTOJIOTHIECKUE OCHOBBHI.
CuenieHHoe HacIeIOBaHNUE.

Henomnxoe cuerieHue.

Henonxnoe noMmuHupoBaHue.

[IepekpecT XpoMOCOM.

BzaumopeiicTBre TSHOB.

HacaencrBennble 00JIE3HN YeJIOBEKa.

MonaudukannoHHas 3MEeHIMBOCTh. Hopma peakium.
MyTanmoHHast U3MEHYHUBOCTb.

MexaHu3M XpOMOCOMHBIX MYTallUH.

Bnusnaue AJIKOI'0JIM3Ma, HAPpKOMaHHWHU, KYPCHHA HAa HACJIICACTBCHHOCTD.

CreHapr:

buocunTes Oenka.

['eneTnueckut Ko,

CtpoeHue 3ykapuOTHYECKON KIETKH.
HacnencTBeHHOCTD M IATOJIOTHSL.
Metonbl peHaTaabHOW TUAarHOCTUKH.
[lopTpeTsl yUeHBIX.

Muxpornpenaparsr:

Habop MukpomnpenapaToB 0 IUTOJIOTHH:
O61mast MOpGhOJIOTHS KIETKH.

MuTO3 paCTUTENBHOM KIIETKH.

MwuTO3 )KUBOTHOU KJIETKH.

[{eHTpOCOMBI M aXPOMAaTUHOBOE BEPETEHO MUTO3A.
AMUTO3.

XOHAPUOCOMBI B KJIIETKAX MEYEHH.
XOHAPUOCOMBI B SMUTEJINU KUIIICYHUKA.
XOHAPUOCOMBI B KJIETKaX KaHAJIBIEB MOYEK.
Anmnapar ['onbmxu.

I'panynel 3uMoreHa.

CekpeTopHbI€ TpaHyJIbl.

JKupoBbie BKIIIOUEHUS.

Bxitouenus rimmkoreHa.

[IurMeHTHBIE BKIOYEHHS.

JKenTouHbie BKIHOYEHHS.
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Pecuunuku.

HaGop mukpomnpenapaToB K TeMe « YUEHHE O KICTKE»:
Kosxwuna myxka.

DONuUTENri CIM3UCTOM MOJIOCTH PTa YETOBEKA.
KpoBb nsarymiku.

MuTOoXOHIpUH.

JKupoBbie BKITIOUEHUS.

IIurMeHTHBIE BKIIFOUEHHUS B KOXKE.

Xpsiig THATUHOBBIM.

[TonepeyHOno0caTOE MBIIEYHOE BOJIOKHO.
KapuokuHnes B KJIeTKax KOpeIIKa JyKa.
Muto3 B sliLie acKapuIbl.

Awmurtos.

Pexomenayemas aureparypa

1. buonorus. O6mras 6uonorust. 10-11 kimaccel: [Teker] yaeOH. aiisa o01ieodpa3oBar.
yupexaeauit  / A.A.Kamenckuit, E.A. Kpuxcynos, B.B. Ilaceunuk. — 9-¢ wu3n.,
crepeoturt.— M. :[Ipoda, 2018. — 367, [1]c. : umn.

ISBN 978-5-358-11884-3

2. buonorus: yueOHo-nipakTHdeckuit cripaBouHuk / M.A. KpaBuenko.- Poctos u//l :
®denukc, 2018 — 240 c. : un. — (3uarb. YMeTs. JlocTrub)

ISBN 978-5-222-21081-9

3. buonorus. O6mas 6uonorust. 10-11 kiaccsl: [Teker] yueOH. aiig o01ieodpa3onar.
yupexaeHuii: npogui. ypo : B 2 4., u.l/ [ ILM. Bopoaun, JI.B. Beicoukas, .M.
Hemvummna; Poc. akan. Hayk, Poc. akam. O6pa3oBanus, uzn-so «IIpocsemenne». — 10-¢
u3n. — M.: [Ipocsemenue, 2017. —303 c. : wi. - (AkageMHUECKHUl IKOJIbHBIN yYeOHUK)

ISBN 978-5-09-029333-4

4. buonorus. O6mas 6uonorus. 10-11 kmaccer: [Tekct] yueOH. 11t 00meoopa3oBar.
yupexaeHuit: npodun. ypo : B 2 4., 4.2 / [ [L.LM. bopomaun, JI.B. Bricomnkas, .M.
Heivumuna; Poc. akan. Hayk, Poc. akan. O6pazoBanusi, uzn-so «IIpocsemenne». — 10-e
uzn. — M.: [Ipocsemenue, 2017. — 287 c. : wi. - (AkageMHUeCKHil MKOJbHBIN y4eOHUK)

ISBN 978-5-09-0293332-7

5. Mycradun A. I'. buonorus : yueOnuk / A.I'. Mycradpun, B.b. 3axapos. — M.:
KHOPVYC, 2016. — 424 ¢. — (Cpennee npodeccroHaqibHOe 00pa30BaHUE).

ISBN 978-5-406-04517-6

6. buonorus [DnexTponnslil pecypc] : yueonuk / M.1. Kosnosa, .H. Bonkos, A.T'.
Mycradun - M. : I'SOTAP-Menua, 2015. Pexum JloCTymna:
http://www.medcollegelib.ru/book/ISBN9785970434406.html

7. buonorus. PykoBoacTBO K J1aOOpaTOPHBIM 3aHITHSIM [DJIEKTPOHHBIN pecypc] :
yue0. mocobue / mox pena. H.B. Yebsbimera. - 2-e uza., ucnp. u gom. - M. : TDOTAP-
Menua, 2015. Pexxum JIOCTyIIA:
http://www.medcollegelib.ru/book/ISBN9785970434116.html
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HuTepHeT-pecypcesbl:

1. http://www.nat.cross-ipk.ru/body/textgeneral.htm - yuebHbie mocobus mo oomei
buonoruu

2. http://muskular.ru/ - 6uomornyeckas ¥ MEIUIUHCKAS YHIIMKIIONCIHS
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