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1.

ITACHOOPT ITPOI'PAMMBI YYEBHOM JUCHUIIINHBI
B.07 buosaorus

1.1. OO0aacTb npuMeHeHHus! IPOrPaMMbI:

Pabouass mporpamma y4eOHOUW AMCHMILIUHBI SIBISETCS YacThiO MPOTPAMMBI MOATOTOBKHU

CHEIMAMCTOB cpenHero 3BeHa B cooTBeTcTBHM ¢ PI'OC mo cnemmansHoctr CITO 09.02.03
[IporpamMMupoBaHwe B KOMITbIOTEPHBIX CHCTEMAaX.

1.2. MecTo y4eOHOI TUCHHUILUINHBI B CTPYKTYPe OCHOBHOI NMpodeccHOHATILHOT
o0pa3oBaTe/ibHOI NMPOrpaMMBbl: TMCUUILIMHA BXOJUT B 00111€00pa30BaTEIbHBIN UK.

1.3. Hean u 3aga4m y4eOHOI AUCHUIIUHBI — TPEOOBaHHS K Pe3yJIbTATAM OCBOEHUS Y4eOHOIi
AUCHMUILINHBI:

OcBoeHnue copepxanust yaeOHOU nTuciuIInHbl bruosorust obecreuynBaeT TOCTHKEHHE

CTYIICHTaMH CIICYIONUX Pe3yJIbTaTOB:

1.

JTUYHOCHHBIX

MMOHMMAaHWE B3aMMOCBS3M W B3aMMO3aBHCHUMOCTH €CTECTBCHHBIX HAyK, WX BIMSHUS Ha
OKpPYXKAIOIIYIO Cpely, APKOHOMHYECKYIO, TEXHOJOTHUYECKYIO, COIHMAIBHYI0O M STHYECKYIO
cdepsl IeITeTbHOCTH YeIIOBEKa,

CIOCOOHOCTH UCTIOIB30BaTh 3HAHMSI O COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHE MUpa B
o0pazoBaTeNbHON U TPO(EeCCHOHATBFHON JEATENHPHOCTH,; BO3MOXKHOCTH HH(MOPMAITMOHHON
cpenbl A 00ecieYeHus TPOTyKTHBHOTO CaMO0Opa30BaHUs;

BIIaJIEHUE KYJIBTYPOH MBIIIJICHUS, CIOCOOHOCTh K OOOOIICHWIO, aHAIHM3y, BOCIPHUATHIO
nHpopmanuu B 00JacTH €CTECTBEHHBIX HayK, IOCTAHOBKE IIENU M BHIOOpY myTel ee
JTOCTIOKEHHS B TIpo(eccrnoHanbHOM cdepe;

CIIOCOOHOCTh PYKOBOJICTBOBATbCSI B CBOEH JEATENIBHOCTH COBPEMEHHBIMHU IMPUHIUIIAMH
TOJIEPAHTHOCTH, AMAJIOTa U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMO/JICHCTBUIO C KOJIJIETaMH,
paboTe B KOJUICKTHBE;

TOTOBHOCTb UCIOJIb30BaTh OCHOBHBIE METO/IbI 3AIIMTHI OT BO3MOXHBIX ITOCIIEICTBUI aBapui,
KatacTpo(, CTUXUIHBIX OCICTBUIA;

oOnasanue HaBbIKaMHM Oe30MacHOW padoThl BO BpeMs HPOEKTHO-HCCIEA0BATEILCKON U
9KCIEPUMEHTAJIbHON ESATEIbHOCTH, MIPU UCII0JIb30BAHUU JIA0OPATOPHOTO 000PYAOBAHMUS;
CIOCOOHOCTh  HCIOJB30BaTh MPHOOPETEHHbIE 3HAHWA U YMEHHS B IPAKTUYECKOM
JEeSITeIbHOCTH U MOBCEAHEBHON KU3HU JJIs1 COOMIOJIEHUSI Mep MPOQHIAKTUKH OTPaBIICHUH,
BUPYCHBIX U JIPYTHX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIUYEK (KypeHUsl, aJIKOTOJIH3Ma,
HapKOMAaHHHM); IPABUJI IOBEJICHUS B IPUPOJIHOM cperie;

TOTOBHOCTh K OKAa3aHHIO [E€PBOM IOMOIIM TMPH TpaBMaX, MPOCTYIHBIX U JPYTUX
3a00JIeBaHUSIX, OTPABIICHUSAX MMUIIEBBIMH MPOTYKTAMH.

MemanpeoMenHbIX:

OCO3HAHHE COIMAIBbHON 3HAYMMOCTH CBOeH mpodeccuu/crnenuanbHOCTH, o0sagaHue
MOTHBAIUEN K OCYIIECTBICHUIO MPOGECCUOHATBHON AEATEILHOCTH;

MOBBIIIIEHUE MHTEJUIEKTYAIbHOTO YPOBHS B MpPOIIECCE M3YyYSHHs] OMOTIOTHYECKUX SIBICHHUIA,
BBIJAIOIINUXCST JIOCTH)KCHUU OHOJIOTHH, BOUIEANINX B OOIIEYENIOBEYECKYIO KYIbTYPY;
CIIOXHBIX M MPOTUBOPEUUBBIX MYTEH pPa3BUTHS COBPEMEHHBIX HAayUHBIX B3TIIAIO0B, UACH,
TEOpUH, KOHUEMIUH, TUIOTE3 (O CYIIHOCTH U MPOUCXOXKACHUU >KH3HH, YEIIOBEKa) B XOJE
paboThI ¢ pa3NIUYHBIMU UCTOYHUKAMU HHPOPMAIHH;

CIIOCOOHOCTh OPraHU30BBIBATH COTPYAHUYECTBO EAWHOMBIIIJICHHUKOB, B TOM YHCIE C
WCIOJIb30BaHUEM COBPEMEHHBIX MHPOPMAITMOHHO -KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;
CIIOCOOHOCTh MOHMMATh MPUHIUIBI YCTOMYUBOCTH M MPOAYKTUBHOCTH KUBOU TPUPOJIBI,
MyTH €€ U3MEHEHHUS MO/ BIUSHUEM aHTPOIMOTEHHBIX ()aKTOPOB, CIOCOOHOCTh K CUCTEMHOMY
aHaIM3y rI00aTbHBIX YKOJOTHUYECKUX TIPOOIIeM, BOTIPOCOB COCTOSHHS OKPYKAIOIIEH CpelIbl
Y PalMOHAIBHOTO UCTIOIh30BAHUS MPUPOTHBIX PECYPCOB;

yMeHHE 000CHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX 3HAHUM B MPAKTUIECKON EATEIILHOCTH
JIOZICH, Pa3BUTHU COBPEMEHHBIX TEXHOJIOTHIA; OMPEACNATh JKUBBIE OOBEKTHI B MPUPO/IE;



MPOBOJUTH HAONIONCHHUA 3a ODKOCHCTEMaMH C IEJbI0 HMX ONHCAaHWs | BBISBICHUS
€CTECTBEHHBIX M aHTPOTIOI'€HHBIX MW3MEHEHHIA; HAXOIUTh U aHATM3UPOBATH MH(POPMAIUIO O
JKUBBIX 00BbEKTAX;

—  CIIOCOOHOCTH MPUMEHSTH OMOJIOTHYECKUE U SKOJIOTUYECKUE 3HAHUS ISl aHAJIU3 TTPHUKIIAIHBIX
po0OJIeM X035IiICTBEHHON AEATEIbHOCTH;

— CIIOCOOHOCTH K CAMOCTOSITEIbHOMY MPOBEICHHUIO MCCIIECIOBAHMMNA, TOCTAHOBKE €CTECTBEHHO -
HAyYHOTO SKCIEPUMEHTa, UCIOJIH30BaHUIO0 WH(MOPMALMOHHBIX TEXHOJOTHH IS pEUIeHHUs
Hay4YHBIX U MPO(ECCUOHATIbHBIX 33/1a4;

— CIIOCOOHOCTh K OIICHKE OJTHYECKUX AacleKTOB HEKOTOPHIX HCCIEJA0BaHUI B o001acTu
OMOTEXHOJIOTMH (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OILJIOIOTBOPEHHE);

3. npeomemmuix:

— c(OopMUPOBAHHOCTH MPEACTABICHUN O POJIU M MECTe OMOJIOTMM B COBPEMEHHOW HAyYHOU
KapTHUHE MUPa; TOHUMaHUE POJIU OMOJIOTHH B JOPMHUPOBAHUM KPYro30pa U GyHKIIHOHAIbHON
IPaMOTHOCTH JJIsl PELLIEHUs MPAKTUYECKUX 3a/1ay;

— BJaJICHUE OCHOBOIIOJIATalOIIMMHU TOHSATUSAMHU U MPEJICTaBICHUSIMH O >KUBOM INpPHPOJE, €€
YPOBHEBON OpraHu3allid U 3BOJIOLUH; YBEPEHHOE II0JIb30BAHHE OMOJIOTHMYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJaJIeHUE OCHOBHBIMU METO/IaMU HAYYHOTO [MO3HAHUS, UCIOJIb3YEMbIMU MPU OMOJIOTUYECKUX
UCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHUCTEM: ONHCAHUEM, U3MEPEHHUEM, IMPOBEJICHUEM
HaOJI0/ICHUI; BBISIBJICHHUE U OLIEHKA aHTPOIMOT€HHBIX U3MEHEHUH B IPUPOJIE;

— Cc(pOPMHUPOBAHHOCTh YMEHUH OOBSICHITH PE3yIbTaThl OHOJIOTHUYECKUX DSKCIIEPUMEHTOB,
pelIaTh MeMeHTapHble ONOJIOTHYECKUE 3a]auu;

—  c(hopMUPOBAHHOCTH COOCTBEHHO IMO3HITNH 110 OTHOIICHUIO K OMOJIOTHYECKON HH(OpMaIuH,
MOJIy4aeMoil U3 pa3HbIX UCTOYHUKOB, TJI00ATBHBIM SKOJIOTMYECKUM MPOOIeMaM U MyTsIM UX
pelIeHus.

1.4. KosimuecTBO 4aCOB HA OCBOEHME NMPOrpaMMbl Y4eOHO JUCUMIIIIMHBI:

MakcumanbHas yueOHast Harpy3ka ooydJarorierocss — 267 4acoB, B TOM YHUCIIE:
- 00s13aTeNbHas ayIuTOpHAs yueOHast Harpy3ka oOy4aromerocst — 178 vaca.

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUILIAHBI

2.1. O6béM yueOHOI TUCIUIIHHBI U BU/IbI Y4eOHOMH padoThl

Bua yueOHo# padoThl O0neM yacoB
MaxkcuMaJibHasi yueOHasi HAarpy3ka (Bcero) 267
Oobs13aTesqibHAS Ay IUTOPHAsI HArPy3Ka (Bcero) 178
B Tom uncne:

TEOPETUYECKHE 3aHITH 166

PAKTUYECKUE 3aHATUS 12

CamocrosiTesibHast padoTa 00y4arOIIMXCs 89
Ilpomesxcymounaa ammecmauus 6 popme oughgpepenyuposannozo 3auema




2.2. TemaTnyeckoe NJIAHMPOBAHME U cofiep:kaHue yyeOHoH qucuuiinabl BJ1.07 buoJsiorus

Heoprannueckue coeiMHeHUsI

3. Bona — yHuBepcallbHbII pacTBOPUTEND BELLIECTB.

HaumeHnoBanue pa3jesioB U TeM Coaepikanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M MPaKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
caMoCTosiTe/IbHasi paboTa 00y4aomMXxcst 4acoB | OCBOCHHS
1 2 3 4
1 CEMECTP 68
BuoJiorus kak Hayka. OObekT u3yueHus: Ouosoruu. IIpU3HAKM >KMBBIX OPraHU3MOB. YPOBHHM OpraHMU3allMM >KUBOTO. 2 1
IIpenmer, MeToabI M 001IKE OO6111e 3aKOHOMEPHOCTH OMOJIOTHH.
3aKOHOMEPHOCTH OHOJIOTHH
Pa3nea 1. YYUEHUE O KJIETKE
Tema 1.1 Cooeporcanue yuedbnozo mamepuana
MHoroo0pa3ue opranuyeckoro | 1.Bupycel kak HekaeTouHas GopMa KU3HH. 2 12
Mupa. 2. Ctpoenne, pazHOOOpa3ue U PErpoayKIHs BUPYCOB.
®opMmbl KU3HHM HA 3emJie 3.Ponb BUpPYCOB B IPUPOAE U AJISE MEAUIIMHEI.
4. boprOa ¢ BupycHbiMu 3a0oaeBanmsivu (CITU u ap.)
Camocmosamenvnan paboma Nel Tecmuposanue «Bupycvi kax Hek1emouHas Gopma HCuzHu» 2 3
Cooeporcanue yuedbnozo mamepuana
Tema 1.2 1.Kparkasucropusi U3y4eHus KICTKH. 2
Hcropusi u3y4eHHs KICTKH. 2.Knetka — sneMeHTapHas KUBasi CUCTEMa U OCHOBHAsS CTPYKTYPHO-(DYHKIIMOHAJIbHAS €MHHIIA 1
Kiaerounasi opranusanus BCEX JKUBBIX OPraHU3MOB.
JKHBOT'0 3.PazHoo0Opasue GpopM KU3HM.
Camocmoamenvnas paboma Ne2 Tecmuposanue «Hcmopus pazeumus KiemouHot meopuuy 2 3
Camocmoamenvnan paboma Ne3 [loocomosxa peghepamos u 0oknaoos: «Mcmopus uzeomognenus 3
MUKPOCKONA U €20 poJib 8 U3YYeHUU KiemKuy, « cmopus pazeumusi K1emouHot meopuuy, 2
«Cospemennas K1emoynas meopusiy
Tema 1.3 Cooeporcanue yuednozo mamepuana
XHUMHYeCKasi OpraHu3alus 1. XumMuueckasi opraHu3ariis KIeTKH. 4 1
KJIETKH. 2. Heopranmueckue coeiMHEHUs KIETKH.

Cooeporcanue yuednozo mamepuana




Tema 1.4 1.Opranuueckue COEIMHEHMS B )KUBBIX OpraHU3Max. 1,2
Oprannyeckne BeuecTsa 2. Ctpoenue u GyHKUIHMH YI/1€BO/IOB. 2
KJIEeTKHU 3. Ctpoenue u (pyHKINH JUIHIOB. 2
4. Ctpoenue u pyHkunu 0ejakoB. PazHooOpa3ue 6ekoB. 2
Cooepircanue yuedonozo mamepuana
1. Hyk/1enHOBBIE KHCJOTHI — HOCUTE/IH HACJeACTBEeHHOI NH(popManuu.
Tema 1.5 2.JHK kak rinaBHas moJiekyJia s;ku3Hu. Ctpoenne u ¢pyaknun JJHK.JJTHK — HOCHTEND 2 1,2
HacnencTBeHHON nHpopmarun. Perummkanus JIHK. T'en. ['enetnueckuii Ko,
HykJienHOBBIE€ KHUCJIOTHI M UX 2
POJIL B KETKE j.PHK. Crpoenue, pynkuuu u pasHosuaHoctu PHK.
. CxonctBa u paznuuns B ctpoennn JIHK u PHK.
Camocmoamenvnan paboma Ned Tecmuposanue u 3anonnenue madauy no meme «Hykneunogvie 2 3
KUCTIOMbLY
Cooeporcanue yuedbnozo mamepuana
Tema 1.6 1.IIpokapuoTsl Kak nepbie opranu3Msl Ha 3emuie. [IpencraBurenu napcrsa bakrepun.
Crpoenue u pyHkuumn 2.Ctpoenue u QyHKIUU OaKTEepUANTbHON KIETKH. 2 12
NPOKAPHOTHYECKOH KJIeTKH 3.Pa3Hoo6pazue popm GakTepun U UX PacIpOCTPAHEHUE B IPUPOJIE. ’
4.Posib GakTepuu B MPUPOJIC, OMOTEXHOJIOTHH ¥ METUIIUHE.
Cooepircanue yueonozo mamepuana
1.CtpoeHune KIETOK 3YKapHuoT.
Tema 1.7 2. IluroruiasMa 1 KJIeToYHas MeMOpaHa. 6 1,2
Crpoenue u GpyHKIumn 3.0praHouipl 3yKapuOTHYECKON KIETKH.
JYKAPHOTHYECKOH KJIETKH 4. PazHooOpasue 3ykapuoT B mpupoe. [IpencraBurenu napcrea Pactenuid, napctsa JXUBOTHBIX U
napctBa [ puboB.
Camocmosamenwvnas pavboma No5Tecmuposarnue no meme «Cmpoenue Kiemku u ee hyHKyuu» 2 3
Tema 1.8 Cooeporcanue yuedbnozo mamepuana
CpaBHeHMe CTPOEHHUSA 1.Ctpoenue 1 GyHKIIMH PACTUTEIbHBIX U )KUBOTHBIX KJIETOK. THIIBI TKaHE. 1 1
PACTUTE/ILHO U )KHBOTHOM Camocmoamenvnan paboma Ne6 Tecmuposanue u 3anonnenue maodauy« Cxoocmeo u pasiuyusl
KJIE€TKH KJIemoK npoKapuom u 3YKapuom
PYBEXXHBIN KOHTPOJIb Nel 1 2
Cooeporcanue yueonozo mamepuana
Tell‘a 1.9 1.Knetku u ux pazHooOpaszrue B MHOTOKJIETOUHOM OpraHu3Me. 2
KM3HeHHBIH HUKJ KIeTKH 2. JIndepeHipoBKa KIeToK. 1,2
3.0cHOBHBIE cIOCOOBI BOCTIPOU3BEICHUS KIIETOK.
Camocmoamenvnan paboma Ne7 [loocomosxa pepepamos u npezenmayuti « OHmozeHe3 Kiemxuy, 2 3
«Cmaouu pazeumusi Kiemxku.
Cooeporcanue mamepuana 1,2




Tema 1.10 1.IlnacTuyecknii 00MeH B KJeTKe. OCHOBHBIE MPOLIECCH MATPUYHOTO CUHTE3A. 2
O0OMeH BelecTB H 2.®orocunres. [IpeoOpazoBaHne SHEPTUN CBETA B SHEPTHIO XUMHUYECKUX CBSI3€H. XEeMOCHHTES.
npeBpaszl:ZTekaeHeprnn B 3.buocunre3 6ejka. OCHOBHBIE TAlbl U UX XapaKTEPUCTUKA. 2 1,2
4.JHeprerudeckuii 00MeH. OKHCIIEHUE OPraHUYECKUX BEIIECTB U 00€CIIEYeHNE KIIETOK SHEPTUEH. 2
BHyTpukieTo4HO€E IbIXaHHE.
5. Kucnoponoe u 6ecKUCIOpOIHOE OHOJIOTUUECKOE OKUCTICHHUE.
Camocmoamenvnasn paboma Ne8Tecmuposanue u 3anonnenue mabauy no meme « Pomocunmesy 2 3
Paznen 2. OPTAHU3M. PASMHOKEHUE U UHAUBUAYAJIBHOE PABBUTUE OPT’AHU3MOB
Cooeporcanue yuedonozo mamepuana
Tema 2.1 1.0pranusm — eaunoe 1enoe. MHOroo6pasue opraHu3MoB. 6 1
Pa3mMHoOKeHHE OPraHu3MoB. 2. Pa3MHOX€HHE — BaKHENIIEE CBOMCTBO KUBBIX OPraHU3MOB.
3. [lonoBoe u Gecnonoe pazMHoxkeHHe. ONI0J0TBOPEHHE U ONbLICHHUE.
OnblLieHne U ONJI0A0TBOPeHHE. | Camocmoamenvhas padomaNe9d«Ycnexu cenexyuu MuKpoop2anuzmosy, «Bosmoscnocmu 2ennotl 2 3
unocenepuuy, «Knemounas u cennas unscenepusny, « Mukpoopeanuzmsl u 6UOMEXHONO2UUY
Camocmosamenwvnan pavoma Nel0 Iloocomoska npezenmayuti« Pazmnoorcenue scuswix
opeanuzmosy, « Onvinenue pacmenuti», « Cnocobbl pazmHoNCeHUss OP2AHUZMO8)»
Camocmosamenvnaa pavoma Nell [loocomoska pechepamoe« Brhewinee u enympeHnuee 2 3
ON1000MEOpeHUe)
1.becnionoe pa3sMHOXKEHHUE U €ro 3HaYCHHE B MPUPOJIE.
Tema 2.2 2. Bugsl Gecriosioro pa3MHOXeHUS (JeJIeHHE, MOYKOBAaHUE, CTIOPOOOpa30BaHNE, BETETaATUBHOE 4 1,2
Becnosioe pasMHosKeHHe. Pa3MHOKEHHE)
Muro3 3. MuT03 — 0cHOBa 0€CIIOIOr0 Pa3MHOKEHUSI.
Camocmoamenvnan paboma Nel?2 3anonnenue mabnuy u cxem« Cmaouu mumosa. Amumos» 2 3
1.ITonoBoe pasMHOKEHHE U €T0 3HAYE€HHE B IPUPO/IE.
TeMma 2.3 2. BuJipl OJI0BOTO pa3MHOKEHHSI (M30TaMUsl, TAPTEHOTeHE3, KOHBIOTAIINs) 6 1,2
ITos10BOE pasMHOKeHHeE. 3. Metio3. Craguu Meiioza. OTINUUTENIbHBIE OCOOEHHOCTH OT MHATO34.
Meiio3. 4. Tamerorenes.
I'amerorenes. Camocmoamenvnasn paboma Nel3 [loozomoexa npezenmayuii«Metios u e2o ocobennocmuy, 2 3
«l amemocenes»
PYBE)XHBIN KOHTPOJIb Ne2 2 3
2 CEMECTP 110
Tema 2.4 Cooepoicanue yueonozo mamepuana




NuauBuayaasHoe 1.0Onrorenes. [leproasl OHTOTEHE3A.
pa3BUTHE OPraHU3MOB 2.9MOpuoHanbHbBIN HTam oHToreHe3a. OCHOBHBIE CTAMK SMOPHOHATIBHOTO pa3BuTHs. OpraHoreHes. 6 1,2
3. [locTamMOproHaIBbHOE pa3BUTHE.
4. CXo/JCTBO 3apojblllield MPEACTaBUTENCH pa3HBIX TPYMNN MO3BOHOYHBIX KaK CBUACTEIHCTBO HMX
SBOJIIOLIMOHHOTO POJICTBA.
5.IIpruuHbl HApYIIEHUN B Pa3BUTUN OPraHU3MOB.
Camocmoamenvnaa paboma Nel43anonnenue cxem u mabauy « IMoOpuoHaivHoe u 2 3
NOCMAIMOPUOHANBHOE PA38UMUE OP2AHUZMAY
Cooeporcanue yuedonozo mamepuana
1.PenponykTuBHOE 310pOBBE. 3A0POBBIN 00pa3 KU3HH. 2 1,2
Tema 2.5 2. TocnencTBust BIUSIHUS AJIKOTOJISl, HUIKOTHHA, HAPKOTUYECKUX BEIECTB, 3arps3HEHUS CPElbl Ha
NuuBuayajibHOe pa3BUTHE | pa3BHUTHE YEIIOBEKA.
YyeJIOBEKA
Camocmoamenwvnas pavoma Nel5[1oocomosxa pegpepamos u doxnaoos «llocredcmesusi anusanus
ANIKO20J15, HUKOMUHA, HAPKOMUYECKUX 8eUjecms, 3a2ps3sHe sl cpedbl Ha pa3sumue 4ei108eKkay. 2 3
Camocmosamenvnan paboma Ne 16I1oocomoska pechepamos u 0oxknados «llocieocmaus enusnus 2 3
MYmMa2eHo8 HA pa3eumue 4eioseKay
Tema 2.6 Cooepicanue yueonozo mamepuana
BbIstBJIerie it OMHCARNe NPH3HAKOR |- DOMOpHOIOrHYecKre J0Ka3aTeIbCTBA €AMHCTBA MMPOUCXOKICHHS TTO3BOHOYHBIX OPraHU3MOB. 2 2
CX0ACTBA 3apoAbIlIeH Ye/I0BEKa U o
JPYTHX MO3BOHOUHBIX KAK 2. buorenernueckuit 3akoH I'ekkensa-Mrosuiepa.
JI0KA3aTeJILCTBO UX YBoIoNHonHoro | 3. YepThl CXOACTBA M OTJIMYMH 3apO/IbIIIEH YET0BEKA U APYTHX O3BOHOYHBIX KUBOTHBIX.
poacrea IpakTHyeckoe 3ansaTHE No2 «Buvisasnenue u onucanue npusHaKos cxoocmaea 3apooviuiel 2
yesnoeexa u Opy2ux N0360HOUHBIX KAK 00KA3AmMeNbCmMe0 UX 280I0YUOHHO20 POOCMBA» 2
Pa3nen 3. OCHOBBI TEHETUKHN U CEJIEKIIUH
Cooeporcanue yueonozo mamepuana
Tema 3.1 1.I'eneTnka — HayKa 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB.
OcHoBbI y4eHHsI 0 2. I'. Menpenb OCHOBOMOJIOKHUK T€HETUKU. ['eHeTnYecKkass TEPMUHOJIOTUS U CUMBOJIMKA. 2 1,2
HACJICICTBCHHOCTH 1 4. XpoMocoMHasi TeOpus HACIEACTBEHHOCTH.
M3MCHIMBOCTH 5. 3HayeHHE TEHETHKH IS CCIICKIMU 1 MCAUIIMHBI.
7. HacnenctBeHHbIe 0OJIE3HM YETOBEKA, UX IPUUUHBI U TPO(DUITAKTHKA.
IIpakTnuyeckoe 3ausTue Ne 3 «3axonsvt Menoens. Cocmasnenue cxem ckpeuwusanus. Pewenue 2
2eHeMU4eCcKUx 3a0ayy» 2
Camocmoamenvnan paboma Nel7 «3axonvl cenemuxu, ycmanognentule I pecopom Menoenemy, 2
«Hacneocmeennas ungpopmayus u nepedaua ee u3 NOKOJIEHUs 8 NOKOJEHUEY. 3




Tema 3.2

Cooeporcanue yuedonozo mamepuana

3akonnl I'. Menneas 3aKoHBI TeHETHKH, ycTaHoBIeHHbIE . Menaenem. MonornOpuaHoe ckpemuBanue. | u 2 3aK0HbI 1,2
Mennens.
JurubpumHoe ckpermuBaHue. 3 3aK0H MeHens. 1,2
Camocmoamenvuan paboma Nel8 3aoauu na ckpewusanus «3axonvt Menoensy
Tema 3.3 Cooeporcanue yuedonozo mamepuana
CuenieHue reHoB CLeluieHHOE ¢ II0JIOM HacJIEOBaHHUE. 1,2
Camocmoamenvhnasn paboma Nel9 «Pewenue cenemuueckux 3a0a4 Ha cyenieHHoe HAc1e008anue 3
2€HO8.
Tema 3.4 Cooeporcanue yuedonozo mamepuana 1,2
I'eneTnka moJa BzaumoeiictBre renos. I'eneTnka moina.
Camocmoamenvnasn pavoma Ne20Pewenue cenemuueckux 3a0au no memam «I enemuxa nonay, 3
«Cocmasnenue po0oCi08HOU.
Tema 3.5 Cooeporcanue yuedbnozo mamepuana 1,2
BuesiniepHas HacJeACTBEHHOCTh | Camocmosamenvhan pavoma No21lloozomoska pegpepamos u 00k1adoe no memam «Bresdepnast 3
HacneocmseHHoCcmyvy, « MumoxonopuanbHas Hac1e0CmMEeHHOCHb »
Cooepircanue yueobnozo mamepuana
Tema 3.6 1.HacnencrBenHasi, Wi TeHOTUINYECKasl, U3MEHYHBOCTb.
3akonomepHoOCTH 2. Mou¢uKaMoHHas!, WM HeHACHICICTBCHHAs, H3MEHYUBOCTb. 12
H3MEHMNBOCTH 3. I'eHeTHKA Ye/I0BeKa.
4.I'eHeTHKa 1 MEIUIIMHA.
5.MatepuanbHble OCHOBBI HACJIEICTBEHHOCTH U N3MEHYUBOCTH.
6.]'eHeTrKa 1 3BOJIOLIMOHHAS TEOPHUSL.
7.I'eHeTHKA MONMYJISIIMA.
Camocmosamenvnaa paooma Ne22 [loocomoexka npezemmayuu  «Hacneocmeennas u 3
HEeHAC1e0CMBEeHHAsl U3SMEHYUBOCHIb »
Tema 3.7 Cooeporcanue yueonozo mamepuana
MyTanuu u MyTareHsl Camocmoamenvnasn paboma Ne 23[1o0zomoseka peghpepamos u 0oknados no meme « Mymayuuy, 3
OKpY:Kaloleil cpe/ibl «Mymaczenvi okpyicaroweli cpedviy
Tema 3.8 Cooeporcanue yuednozo mamepuana
OcHoBBI ceneknnn pacrennii, | 1.I'eHernka — TeopeTudeckass ocHOBa celiekiuu. OJoMalTHUBaHUE XUBOTHBIX W BBIPALIMBAHUE
“KHBOTHBIX U KYJIbTYPHBIX PACTEHUN — HAYaJIbHBIE ATAIbBI CEJIEKIIUU. 1,2

MHMKPOOPraHU3MOB

2. Yuenue H. 1. BaBusoBa o 1ieHTpax MHOTOOOpa3usi ¥ MPOUCXOKICHHUS KYJIbTYPHBIX PACTCHHM.

3. OcHOBHBbIE METO/BI CeIeKIMHN: THOPUAN3ALUS U HCKYCCTBEHHBII 0TOOP.

4. OCHOBHBIE JOCTH)XEHNS COBPEMEHHOM CEJEKIINM KYJIbTYPHBIX PACTEHUH, TOMAIIHUX )KUBOTHBIX
Y MUKPOOPraHU3MOB.




5. buorexHoJsorus, ee JOCTHKEHUS U NMEPCNEKTUBBI PA3BUTHS. DTUUECKUE ACTIEKThI HEKOTOPBIX
JOCTHKEHHUH B OMOTEXHOJIOTHH.
6. KinonupoBanue >kMBOTHBIX (IIPOOIEMbI KIOHUPOBAHUS YECIIOBEKA).

Camocmosmenvnasn paooma Ne24 [loocomosxa pegpepamos na memy « OchogHvie 00CMUINCEHUS 3
COBPEMEHHOU ceNleKYUU KYIbMYPHbIX PACMEHUl, OOMAUHUX HCUBOMHBIX U MUKPOOP2AHUZMOB)
Camocmosmenvnas pavoma Ne25 Iloozomoska pepepamos na memy«Jocmudicenus 3
buomexnono2uu»
Paznen 4. 9BOJTIOLHIMOHHOE YUYEHHUE. IPOUCXOXKJIEHUE "KU3HU HA 3EMJIE
Cooeporcanue yueonozo mamepuana
Tema 4.1 1.3nauenue pabor K. Jlunnes, XK. B. JTamapka B pa3BUTUH 3BOJIIOIMOHHEIX HIEH B OUOJIOTHUH. 1
Hctopus pa3Burus 2. OBomonnoHHoe yueHue Y. JlapBuHa.
IBOJIIOIMOHHBIX H/Iei 3.EcTecTBEHHBIH 0TOOP.
4.Posib ABOJIOIIMOHHOTO YY€HHsI B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa.
Camocmosamenvnaa paooma Ne26 [loocomoexa pepepamos na memy «HMcmopus pazeumus 3
960I0YUOHHBIX Udel», «lIpeonocvliku 260110YUOHHOU meopuuy, «eoatoyuonHoe yueuue Y.
Hapsunay,«Cospemennvlie nonodiceHus 380JI0YUOHHOU meopuuy, «ArbmepHamusHas meopus
960IOYUUY
PYBEXXHBI KOHTPOJIb Nel
Tema 4.2 Cooeporcanue yueonozo mamepuana
JBuakymue cuiabl 1 pakTopsl | JIBukyiue cuibl U GaKkTOphl 3BOJIIOIUU OPraHu3MOB 1
3BOJIIOIUU OPraHU3MOB Camocmoamenvnaa pavoma Ne27 [loocomoska npezemmayuu «/lgudicyujue cuivl 360110UUUY, 3
«DnemenmapHvle axmopwvl 36010YUUY
Camocmosamenvnaa paboma Ne28 Paboma ¢ 1umepamypou u 3anoixeHue maodauy 3
«Ecmecmeaennblll u UCKycCmeeH bl omoop»
Tema 4.3 Cooeporcanue yueonozo mamepuana 1,2
Joka3zaTenbcTBa U pe3ybTarhl | JlOKa3aTenbCTBA M PE3yAbTaThl SBOIIOIHH.
IBOJIIONNH Camocmoamenvnaa paooma Ne29 Paboma c¢ aumepamypol u 3anoiHenue maobauy
«/okaszamenvcmea 380110YULU OP2AHULECKO20 MUPA» 3
Tema 4.4 Cooeporcanue yuednozo mamepuana
Muxkpossosonus. Mexanusmsel | 1. Konnenmus Buna, ero kpurepun. [lomynsiuss — CTpYKTypHasi €IWHUIIA BUA W DBOJIOIUU. 2.
BU1000pa3oBaHus CoBpeMeHHbIE MPECTAaBIECHUS O MEXaHU3Max U 3aKOHOMEPHOCTSIX 3BOJIIOLMH. J[BHKYIIUE CHUIIbI 1,2

OBOJIIOIMH. CunTeTnyecKas TCOPHS SBOJIOLIUH. MI/IKpOBBOHIOI_II/IH.




3.CoBpemennsbie npeactasienus o Bugoodpazoanuu (C. C. YerBepuxon, U. U. [lImanbraysen).
JlokazaresbCcTBa ABOJIIOIIMH.

4.CoxpaHeHrne OHMOJIOTUYECKOTO MHOTroo0Opa3us Kak OCHOBAa YCTOWYMBOCTH Ouocdepsl u
MIPOrPECCUBHOTO €€ pa3BUTHUs. [IpuunHbI BRBIMUpaHUs BUAOB.

Camocmosmenvnas paboma Ne30 Paboma c rumepamypoui u 3anoinenue maoauy 3
«CpasHumenvbHas Xapakmepucmuka MUKpo- U MaxkpoI80IIoyUny.
Camocmoamenvnasn pavboma Ne31 Tecmuposanue « Buooobpazosanue Kax pe3yivmam 260110UUUY» 3
Camocmosmenvnas paboma Ne32 [loozomoska peghepamos «Adanmayuu pacmenuii K 3
He2amueHbIM  YCI08UAM Cpeobly, «Aoanmayuu dHcugomuvlxy, «Mumuxpus y HCUBOMHBIXY,
«IIpucnocobnenus bakmepuu xk anmudbuomuxamy, « Tepmoghunvrule u KpuoguibHvie opeanuzmsly,
«Ponb nokposumenvcmeennoii okpacku 6 360110YuUU»
Tema 4.5 Cooepircanue yueonozo mamepuana
Makpo3Boaonus. MakponsBomtonns. OCHOBHBIE HAPABJICHHSI SBOJIIOLHOHHOTO IIporpecca. bruonornueckuii nmporpecc 1,2
HanpasJienusi u nyTu 1 OMOJIOTHYECKHM perpecc.
3BOJIIOIHMHU Camocmosamenvnaa pavboma Ne33 [loocomosxka peghepamos «lIpoyecc makposgontoyuu u ee 3
mexanuzmuly, «Hanpasnenusa u nymu ssontoyuuy, «buonocuueckuti npoepecc u pezpeccy
Tema 4.6 Cooeporcanue yueonozo mamepuana
ITIpoucxoxaenne u HayaabHble | 1.VcTopus npencraBieHuid 0 BOSHUKHOBEHUH KU3HU. ' MMOTE3bI MPOUCXO0KIEHHUS KU3HHU. 1
JTanbl Pa3BUTHA KH3HH HA 2.M3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEH BOSHUKHOBEHUS, PA3BUTHS U CYIIECTBOBAHUS KU3HU Ha
3emate 3emue.
3.9Boro1Hs MPOTOOUOHTOB. 1
4. HauanbHble 3Tanbl OMOJIOTUYECKOM IBOJTIOIIHH.
Camocmosmenvnaa paoboma Ne34 [loocomoska npezenmayuii  Ha  memy«l unomesol
NPOUCXONHCOCHUSL HCUSHU HA Semuey
Tema 4.7 Cooepircanue yueonozo mamepuana
I'eoxponosiorus u pa3BuTHe | | PaszBurHe KM3HHU B apXeicKoii ope. 1,2
JKM3HM HA IUIaHeTe 2.Pa3BuTHE XU3HU B MPOTEPO30MCKOM M MaIe030MCKOM 3pe.
3.Pa3BUTHE )KU3HU B ME3030HCKOM 3pe.
4. Pa3zBuTHE )KU3HU B KalTHO30MCKOM 3pe.
Camocmoamenvuas paboma Ne35«1 eonocuueckoe epems. I eoxpononocuueckas wxkaia» 3
Tema 4.8 Cooeporcanue yuednozo mamepuana
Mmnoroo0pasue ;kuBoro Mupa | 1.YciI0XHEHHE )KUBBIX OPraHU3MOB B TIPOIIECCE 3BOJTIOIIHH. 1
KAaK Pe3yJbTaT 3BOJIOIHA 2. MHoroo0Opaszue >XMBOTO MHpa Ha 3emiie Kak pe3yiabTaT 3BOJIOLUM U COBPEMEHHAs €ro
OopraHu3alusi.
Camocmoamenvnan paboma Ne36 Iloozomoska pepepamos « Pezynomamot 26010yuuy, 3

«Mnozoobpa3zue sinuso2o mupay




[IpakTuueckoe 3ansaTue Ned «Ananuz npoyecca yCioHCHEHUS HCUBIX OPSAHUZMOS 8 Npoyecce 2 2
960IOYUUY
Paznen 5. MPOUCXOXJIEHUE YEJIOBEKA
Tema 5.1 Cooeporcanue yuedonozo mamepuana
AHTpOIOreHes. 1.AHTpOomorenes3. DBOJIOLMS PUMATOB. 4
JTanbl IBOJIIONHH Yea0Beka. | 2.COBpEeMEHHBIC THITOTE3bI O MPOUCX0XKICHHH YEI0BEKA. 1,2
3.JlokazaTenbCTBa POJCTBA YEIOBEKA C MIICKOTTUTAIOIIUMU KUBOTHBIMH.
4. Draribl BOJIIOIMH YEJIOBEKA.
Camocmoamenvnas paboma Ne37 [loocomoska npezenmayuti « Imanvl 36010YUU 4e0BEKA. 2 3
Tema 5.2 Cooeporcanue yuedonozo mamepuana
YesioBeyeckue pacbl PosicTBO M €AMHCTBO MPOMCXOXKACHUS YernoBeueckux pac. Kputuka pacusma. 2 1
Camocmoamenvnas paboma Ne38 I[loocomoska pechepamos « Henoseueckue pacoiy 2 3
Pa3znen 6. OCHOBBI DOKOJIOT'UHN
6.1 Cooepircanue yuedbnozo mamepuana
JKOJIOTHSI — HAYKa 0 1.9kojioruyeckne (paKTOPbI, UX 3HAYCHUE B )KM3HU OPTaHU3MOB. 2
B3aMMOOTHOIIEHHSIX 2.9K0JI0rHYeCKHEe CHCTeMbl. BHI0Bas M MPOCTPaHCTBEHHAS CTPYKTYPa SKOCHCTEM. 2 1,2
OPraHH3MOB MeXk/y c000ii n 3.IInmeBble CBSI3U, KPYTOBOPOT BellleCTB U NMpeBpallleHie YJHEPTHN B IKOCHCTEMAX. 2
OKpY:KaloIleii cpeoii. 4. MeXBUJIOBbIC B3aMMOOTHONICHHS B OSKOCHCTEME: KOHKYPEHIUS, CHUMOHO3, XHIIHHYECTBO,
napasuTU3M.
Ilpakmuueckoe 3anamue Ne5 2 2
«Cocmasnenue cxem nepeoayu eujecms U SHepeUul N0 Yyensm NUManus 8 IKOCUCEMAaxy.
Tema 6.2 Cooeporcanue yuedbnozo mamepuana
JKoI0rn4ecKue PaKkTopbl Camocmosamenvnan pavboma No39 Tecmuposanue « Abuomuuecxue ¢hakmopvi cpeovi» 2 1
cpenbi:
AHTpONOreHHbie GaKkTopbI.
Tema 6.3 Cooeporcanue yuednozo mamepuana
Coo0mecTBa 1 IKOCHCTEMBI. EcrecTBeHHasi 1 HCKYCCTBEHHAasi cpelibl 00MTaHMSA YesioBeKa. VIckyccTBeHHbIE cooOmiecTBa — 2 1
CrtpykTypa, pazHoodpa3smue, arpod’KOCHUCTEMBI U YPOOIKOCUCTEMBI. 2
Pa3sBUTHE U KOMIIOHEHTBI YCcToi4uBOCTh M cMeHa 3KocucTeM. CyKieccum.
IKOCHCTEM. Camocmoamenvnan paboma Ned() Cocmasnenue cxem u 3anonnenue maoauy «lluwesvie ceasu, 2 3
KpYy2080pOm 6eujecms u npespaujenie IHepeuLl 8 IKOCUCTEMaX»
Camocmosmenvnan paboma Ne4l Pewernue sxonoeuteckux 3a0ay 2 3
Ilpakmuueckoe 3anamue Nob «PewieHue 3x0102uyecKux 3a0a4y 2 2
Tema 6.4 Cooepoircanue yueonozo mamepuana
CTpyKTypa 1 BemecTBo 0Hochepsl. 4 1,2




Bunocdepa. Crpykrypa n

Bbuomsl 6uochepsl

O0nombl Ouochepsl Camocmosmenvnan pavoma Ned2Tecmuposanue u 3anonnenue mabauy no memam «Cocmas 2 3
buocghepovly, «bBuoceoyenos u azpoyenosy, « Tunvl 63aumoomuowenuti Mexcoy opeaHusMamuy
Tema 6.5 Cooeporcanue yuednozo mamepuana
buocdepa u yenoBek. 1.Y4yenne B. . Bepuaackoro o ouocdepe. Poab :xuBbix opranuzmMoB B 0uocdepe.
PanuonansHoe buomacca.
NPHPOIONO0JIb30BAHNE KpyroBopor BakHedIIHX OHOTeHHBIX 3JIeMeHTOB (Ha NpUMepe yriepoaa, a3ora u Ap.) B 2
ounocdepe. 1,2
2. buocdepa u uenoek. M3menenus B Oumocdepe. I[lociaenacTBusi ACSITEIBHOCTH 4YEJIOBEKa B
OKpyXarolen cpene. Bo3aelicTBue Mpou3BOJICTBEHHOM JEATEILHOCTH Ha OKPYXKAIOIIYIO Cpely B
obnactu cBoel Oynyuiel nmpodeccuu.
3. '1o6anbHbIe IKOJOTHYeCKHE MP00JIeMbl M MYTH UX PelleHHus . 2
4. Dkoyorus Kak TeOpeTHuYecKas OCHOBA paIOHAJIbHOIO MPHUPOJOINOJIB30BaHUS U OXPaHBI
npupoasl. Hoocdepa.
5. IlpaBuna moBeAeHUs JIOJIEH B OKpYKarolled MNPUPOTHON cpene. bepexHoe OTHOIIEHHE K
OMOJIOTHYECKUM 00BbEKTaM (PacTEHHUsIM, )KUBOTHBIM U MX COO0IIECTBaM) M UX OXpaHa.
Camocmosmenvnaa paooma Ne43 [loocomoexka pegepamos «lnobanvhvie >dK0102UYECKUE 2 3
npodIeMbl U NYmu UX petieHus»
Cooeporcanue yuedHozo mamepuana 2 1
Tema 6.6 OxpaHna BUI0B, KocucTeM u ouochepsl. KpacHbie kKHUTH
Oxpana BUI0B, IKOCHCTEM H
ouocdepnl. Kpacubie kuuru Camocmosamenvnan pavooma Nod4d Tecmuposanue na memy«Ocobo oxparsiemvle NpupooHvle 2 3
meppumopuu»
Pa3nen 7. BUOHUKA
Tema 7.1 Cooeporcanue yueonozo mamepuana
buonunka kak oa1HO U3 1.broHMKa KaKk OJHO W3 HAIpaBJIEHUN OUOJIOTMH U KUOEPHETHKHU. 1 12
HANpaBJIeHUil OMOJIOTHH 1 2.PaccmoTpenne OHMOHHMKON 0COOCHHOCTEH MOPGHOPU3HOIOTHYECKON OpraHU3alMKh  KUBBIX
KHOepHeTHKHI OpPraHU3MOB U UX HCIIOJB30BAHUS JJISl CO3JaHMsI COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOUCTB
M0 aHAJIOTUH C KUBBIMHU CHCTEMaMH.
3.IlpuHiunel W TOpuUMEpbl  HCMOJB30BAaHUS B XO3AWCTBEHHOW  JEATENBHOCTH  JIOJEH
MOp(}o(YHKIIMOHATBHBIX YePT OpraHu3allii PaCTEHUI 1 )KUBOTHBIX.
Camocmoamenvnasn paboma Ned5«buonuka ¢ mexnuke u apxumexmypey 1
PYBEXHBIH KOHTPOJIb N2 1
JAunddepeHnupoBaHHbIii 3a4eT 2
Oos3aTenbHas ayIMTOPHAs yueOHas Harpy3ka (Bcero) 178




TCOPGTI/I‘leCKOG oﬁyqelme

166

IpakTnyeckne 3aHATHSA 12
CamocTosiTe/IbHAsA padoTa o0yyarouerocs (Bcero) 89
BCEI'O: | 267 4

Jiist XapaKTepUCTUKU YPOBHS OCBOSHHS y4eOHOT0 MaTepraa HCIOIb3YyIOTCS CIeayIoNre 0003HAYSHHS:
1. — o3HAKOMUTENBHBIH (Y3HaBaHHE paHee U3yYEHHBIX 00BEKTOB, CBOWCTB);
2. — penpOayKTUBHBIN (BBIMOIHEHNE ACSTEIHHOCTH IO 00pa3ily, HHCTPYKIIMU HITH ITOJ PyKOBOJCTBOM)
3. — IPOIYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BHITIONTHEHHE A TENFHOCTH, PEIIeHE MPOOIEMHBIX 3a]1a4)




3. YCJOBUS PEAJIN3AIIMNA YYEBHOM JUCIUILINHBI

3.1. Tpe6oBaHusl K MUHUMAJbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecre4yeHnIo
Peanusanus yueOHOU JUCLATIIIUHBI Tpebyer HaJIn4Ms y4eOHOro KaOuHeTa
«EcTecTBeHHOHAYYHBIX JUCITUTIITNHY.

O6opynoBanue yueOHOTo KaOMHETA:

— TI0CaJ0YHBIE MECTA MO KOJIMYECTBY OOyHarOIIUXCsl;

— pabouee MeCTO MPEeTo1aBaTes;

— KOMIUIEKT y4eOHO-METOINYECKOMN TOKyMEHTAI1H;

— KOMIUIEKT y4ueOHO-HarmsaaHeiXx mocobuit: momenmu crpykryp JAHK, aunamuyeckue
ocoOusi, MOPTPEThl YYEHBIX, CXEMbl, TaOJIHUIIbl, TPAHCIAPAHTbI, MYISDKU, repOapHbie
9K3EMILISPBI MyTallUl y paCTEHU, CKEJIET, MarHUTHAs JJO0CKa.

O6opynoBaHue ¥ TEXHOJIOTHYECKOE OCHAIIIEHUE paO0OUUX MECT:

— KOMIIBIOTEPHI, MPUHTEP, CKaHEP, MOJIeM (CIYTHHUKOBas CHCTEMa), MPOEKTOp, IIOTTED,
porpaMMHOE obecreueHrne oO0mero u mnpodeccCHoHaTBLHOTO HA3HAYCHUS, KOMIUICKT
y4e0HO-METOAMYECKOHN TOKYyMEHTAIUH;

— MeTOoJMYecKHe MocoOus, THTEpaKTUBHAs JOCKA.

3.2. NudopmanuonHoe odecrnevyenne o0ydeHust
Ilepeyenb pekoMeHayeMbIX YueOHBIX H3a1aHNi, UHTepHET-pecypcoB, 10NOJHUTEIbHON
JINTepaTypsbl

OcHoBHas JmTeparypa:

1. benses /. K., /Joimwuy I'"M., Ky3neyosa JI.H. u Op. buonorus (6a30BbIif ypOBEHb ).
10 ximacc. — M., 2005 (6ubanorexa KBI'Y).

2. 3axap06 B.b., Mamoumos C.I. OO6mas Ouomorus: ydeOHuk s 10 ki
001eo0pazoBaTeNbHBIX yUpexkaeHui. - M.: JIpoda, 2006-2008 (6ubanorexa KBI'Y).

3. Koncmaumunos B.M. O61miast 6uosiorusi: yueOHUK Ul CTYl. YYPEKISHUU CPEI.
npod. oopazoBanus / mox pea. B. M. Koncrantunosa. - M., 2003 (6ubmmorteka KBI'Y).

4, Kosznosa U.U., buonorus [DnexkrpoHHsiii pecypce]: yueonuk / .M. Koznosa, .H.
Bomnkos, A.I'. Myctadun - M.: TDOTAP-Menua, 2015. - 336 c. - ISBN 978-5-9704-3440
5. Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970434406.html

JlonmoaHUTENbLHAS IUTEepaTypa.

1. Humutpue A.Jl. Dxonorusi [DIEKTpOHHBIN pecypc]: ydyeOHOe mocodune/— DIEeKTPOH.

TekcToBble naHHBIE. -CaparoB: BysoBckoe oOpaszoBanue, 2018. —111 c.— Pexum
nocrymna: http://www.iprbookshop.ru/74961.html.— 5bC «IPRbooks»
2. buonorus [Onextponnsiit pecypc] / P.I'. 3asm, B.3. byrsunosckuii, B.B. JaBbi108B,
n.B. PaukoBckas. MuHck: Berim. K., 2015. Pexxum JocTyna:
http://www.studentlibrary.ru/book/ISBN9789850625557.html
3. buonorus. CoopHUK 3a1a4 11 aOUTYpUEHTOB [ DneKTpoHHbIH pecype] / P.I'. 3as,

B.D. BbyrBunosckuii, B.B. JlaBbigoB - Munck :Beim. mk., 2017. Pexum npocryna:
http://www.studentlibrary.ru/book/ISBN9789850619525.html

4. buonorus. Tectsl [Onexkrponnslii pecype] / P.I'. 3asu, B.3. Byrsunosckuii, B.B.
JlaBBIIOB - Munck :Boim. IIK., 2015. Pexxum JIOCTyIIA:
http://www.studentlibrary.ru/book/ISBN9789850625595.html

5. Komenesckas . B., Kvko U. B., Ckeéopuos II.M., Tumos E.B.Oxonorus /Ilon
penakuueii: Tutos E.B. U3nanue: 6-e uza. crep. I'ox Boimycka: 2018.

6. Cusoenazos B. U., Aeaghonosa U. b., 3axaposa E. T. buonorus. O0miast OMonorus:
6a3oBbIi ypoBeHb, 10—11 xmace. — M., 2014.



http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.studentlibrary.ru/book/ISBN9789850625557.html
http://www.studentlibrary.ru/book/ISBN9789850619525.html
http://www.studentlibrary.ru/book/ISBN9789850625595.html
http://www.academia-moscow.ru/authors/detail/207987/
http://www.academia-moscow.ru/authors/detail/207990/
http://www.academia-moscow.ru/authors/detail/44966/
http://www.academia-moscow.ru/authors/detail/47055/
http://www.academia-moscow.ru/catalogue/4986/369575/
http://www.academia-moscow.ru/authors/detail/47055/
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10.

1. 3axapos B.b. buonorus. O6mas Owonorus. IlpodwunbHbii ypoBens, 11 xi:
yueOHuk st 10 k1. o6meoOpazoBaTenbHBIX yupexaeHuit /, - M.: [Ipoda, 2007

8. benses /. K. Obmas 6uonorus: yaeOnuk st 10-11 k1. oGmeoOpa3oBaTenbHBIX
yupexaenuii / — M., IIpocsemmenue, 2004.

I[OHOJIHI/ITGJH)HI)IG HUHTCPHCT-UCTOYHUKH 10 0uoJI0THH OTKPBITOI'O JOCTYVYIIA:

www. sbio. info (Bcst 6uonorust. CoBpeMeHHast OMOJIOTHS, CTaTbH, HOBOCTH, OMOIMOTEKA).
www. window. edu. ru (EnuHoe okHO mocTymna Kk oOpa3oBaTenbHBIM pecypcam MHTepHeTa
1o OuoJIoTHN).

www.5Sballov. ru/test (TecT 1st aOUTYpHEHTOB 10 BCEMY IIKOJIBHOMY KypCy OHOJIOTHN).
www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHUKAIIMOHHBIC BUKTOPUHBI 10 OUOJIOTUU
—D3KOJIOTUH Ha cepBepe BOpOHEKCKOTO yHUBEPCUTETA).

www. biology. ru (buosorus B OtkpeiToM Kosuemxke. CalT COIEPKUT AIIEKTPOHHBIN
yueOHHK 1o 6uosoruu, On-line TecTsl).

www. informika. ru (OneKTpoHHBINH yueOHHK, O0JIBIION CIUCOK HHTEPHET-PECYPCOB)
www. nrc. edu. ru (buosormveckass kapTuHa mMupa. Pa3men KOMIbIOTEpHOTO yueOHHUKa,
pa3paboTaHHOro B MOCKOBCKOM IrOCY/1apCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

www. kozlenkoa. narod. ru ([ns Tex, KTO y4uTCs caM M YYUT JAPYTUX; OYHO H
JMCTAaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).

www. schoolcity. by (buomnorus B Borpocax u oTBeTax).

www. bril2002. narod. ru (buonorus mns mkoJbHMKOB. Kparkas, KOMIakTHas, HO
JOCTaTOYHO TMOoapoOHas mHbopmarusa mo pasaenam: «OOmias Omosorus», «boraHumkay,
«3oosorusy, «YemoBex»).



4. KOHTPO.JIb Y OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JUCHUIINHbBI

KoHTpons u oOlLieHKa pe3yabTaToOB OCBOCHHUS YU4E€OHOW IUCIMILIMHBI OCYIIECTBIISETCS
MPETo/IaBaTeNieM B MPOILECCe MPOBEACHUS TNPAKTHUYECKUX pabOT, TECTUPOBAHUS, a TaKXKe
BBITIOJTHEHUS 00YJaIOMIMMHUCS WHANBUAYATbHBIX 3aJaHUN, IPOCKTOB, HCCIICIOBAHUIA.

Pe3ysbTaThl 00y4yeHus
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHMSA)

@®opMBbI U METOIBI
KOHTPOJISI M OLIEeHKH
pe3yJbTATOB 00y4eHu sl

[Ipu ocBoeHNM yueObHOU AUCHUILTHHEI «bronorusy cryaeHTamMu

JOCTUTAOTCs CICAYIOIIUEC PE3YIIbTAThI:

JIUYHOCHIHBIX .
MMOHUMAaHWE B3aMMOCBSI3M U B3aMMO3aBUCHMOCTH E€CTECTBEHHBIX
HayK, UX BIUSHUSA HA OKPYXKAIONIIYIO Cpeny, KOHOMHYECKYIO,

TEXHOJIIOTUYECKYI0,  COLHUAIbHYI0 W  JTHUYECKYI0  CQepsl
JeATEIbHOCTH UeIIOBEKA;
CIIOCOOHOCTh ~ HCIIOJIb30BaTh ~ 3HAHUS O  COBPEMEHHOM

€CTECTBEHHO-HAyYHOH KapTHHE MHpa B 00pa30BaTENbHONH U
npodecCHOHATBHON N TENbHOCTH, BO3MOXKHOCTH
nH(OPMAITMOHHOW Cpeabl i 00ecnedeHus MPOTYKTHBHOTO
caMo00pa3oBaHNS;

BIIQJICHNE KYJIbTYPOH MBIIUIEHHS, CIIOCOOHOCTh K 00OOIIEHHIO,
aHalM3y, BOCHPHATUIO WHQOPMAIMH B OOJIACTH €CTECTBEHHBIX
HayK, MOCTAHOBKE IIETM W BBIOOPY IyTeld ee AOCTHIKEHUS B
npodeccruoHanbHO cdepe;

CHOCOOHOCTh  PYKOBOJICTBOBAThCSI B CBOEH JAEATEINHHOCTH
COBPEMEHHBIMH TPUHIMIIAMA TOJIEPAHTHOCTH, JAWajiora |
COTPYAHHYECTBA; TOTOBHOCTh K B3aMMOJIEHCTBHIO C KOJUIETaMH,
paboTe B KOJUICKTHRE;

TOTOBHOCTh HCITONIb30BaTh OCHOBHBIE METOIBI 3allUTHl OT
BO3MOXHBIX TIOCIICACTBUN aBapuii, KaracTpod, CTUXHUHHBIX
O€eCTBUM;

o0agaHne HaBBIKAMHU 0€30MacHOM pabdOTHI BO BPEMS IIPOEKTHO-
WCCIIEIOBATENBCKON M JKCIIEPHUMEHTAIBHON JESTENbHOCTH, TPU
HCIIONIB30BaHUH JJA0OPATOPHOTO 000D YAOBAHHS;

CHOCOOHOCTH MCIIOIB30BaTh MPHOOPETEHHBIEC 3HAHNS U YMEHUS B
MIPaKTUYECKOW [EITeNFHOCTH W TIOBCEAHEBHOM JKM3HHU IS
coONfoIeHNsT Mep TPOPHMIAKTHKH OTPaBJICHUN, BHUPYCHBIX U
Ipyrux 3a00NeBaHUil, CTPECCOB, BPEAHBIX MPUBBIUEK (KypeHUS,
AJKOTONHM3Ma, HAPKOMAaHWH); TPABWI ITOBECHUS B MPHUPOIHON
cpere;

TOTOBHOCTh K OKa3aHHWIO T[IEPBOM IOMOIM TpPH TpaBMax,
MIPOCTYIHBIX U JPYTUX 3200JIEBAaHUSAX, OTPABJICHUSAX MUIIIEBBEIMU

MIPOJYKTaMHU.

2. Memanpeomemuuix.

OCO3HaHHE COLIMAJIBHOM 3HAYNMOCTH CBOEH
ripoheccuu/crenuaibHOCTH, o0Jtaganne MOTHBaIEN K

OCYIIIECTBIICHUIO MPO(ECCHOHAIBHON NIeSITEThHOCTH;

MOBBIIIEHUE MHTEIIEKTYaIbHOIO YPOBHSI B IPOLECCE U3YyUEHUS
OMOJIOrMYECKUX SIBJICHMI; BBIIAIOMINXCS JTOCTHKEHUNM OMOJIOrHH,
BONICAININX B OOIIEYETIOBEUECKYIO0 KYJIBTYpPY; CIOXKHBIX U
MIPOTUBOPEUMBBIX IyTeH Pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3TJISIZIOB, WJICH, TEOpWid, KOHIIEMIUH, THroTe3 (0 CYIIHOCTH U
MIPOUCXOXK/ICHHUH KU3HH, YEJIOBEKA) B X0J1€ Pa0OTHI C Pa3IMYHBIMHU
HMCTOYHMKAMU HH(popManuu;

Dopmbl KOHMPONA 0GYUEHUA:

- JIOMaIllHhe  3aJaHus
npoOJIEeMHOT0 XapaKkTepa;

- TIpaKTHYECKUE 3aJIaHUs
1o pabote c
UHpOpMAaIHeH,
JIOKYMEHTaMH,
JIUTEPATYPOH;

- IOATOTOBKA M 3aluTa
VHJIMBUTyaJIbHBIX u
I'PYIIIOBBIX 3alaHAN
MIPOEKTHOTO XapaKTepa;

-ImoKIaael U pedepatsl Ha
CEeMHUHAapax;

Dopmut OUeHKU
pe3ynbmamueHocmu
00yuenus:
-HaKOMUTENbHAs

cucTeMa 0ajIoB, Ha
OCHOBE KOTOpOi

BBICTABJISICTCS HTOrOBas
OTMETKA;

-TpaJIUIIMOHHAS CHCTEMa
OTMETOK B Oamax 3a
KaXTyI0 BBIMOTHEHHYIO
paboTry, Ha  OCHOBE
KOTOPBIX  BBICTABJISCTCS
WUTOrOBasi OTMETKA.




CIOCOOHOCTh OPTaHHU30BHIBATH COTPYIHHYECTBO
C/IMHOMBIIIJICHHUKOB, B TOM 4YHCIIE C UCIOJb30BAHUEM
COBPEMEHHBIX MH()OPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH;

CHOCOOHOCTh ~ TIOHMMATh  MPHHIUIBI  YCTOMYMBOCTH  H
NPOJYKTUBHOCTH JKMBOM IIPUPOABI, IIYTH €€ H3MEHEHUS 0]
BJIMSHUEM  aHTPONOTEHHBIX  ()aKTOPOB,  CIIOCOOHOCTH K
CHUCTEMHOMY aHaJU3y TJIOOAJIBHBIX 3KOJIOIMYECKUX IPOOJIeM,
BOIPOCOB COCTOSTHUSL OKPY)KAIOIIEH CpeIbl M PAIMOHAILHOTO
HCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

YMEHHE O0OCHOBBIBATH MECTO M POJIb OMOJIOTMYECKUX 3HAHUH B
HpaKTH‘IeCKOﬁ ACATCIBbHOCTU HIOI[CP‘I, pa3sBUTUH COBPEMEHHLBIX
TEXHOJIOTHH; OMPEENSITh )KUBbIE O0BEKTHI B MPUPOJIC; TIPOBOIUTH
HaOJIIOJICHUsI 33 DKOCHUCTEMaMH C IIeJIbI0 HMX OIHUCAaHHUS U
BBISABJICHUA €CTECTBCHHbIX u AHTPOIIOI' €HHBIX H3MeHeHHI71;
HaXOOWUTh U aHAJIM3UPOBATH I/IH(l)OpMaHI/IIO O )KHUBbIX O6’LeKTaX;
CHOCO6HOCTB MIPUMCHATH 61/IOJ]OFI/I'-ICCKI/IG N J3KOJOIrn4eCKHuce
SHaHUA JJI1 aHalii3 IIPUKITaIHbIX np06neM XO3SIUCTBEHHOMN
JESITeIbHOCTH;

CHOCOOHOCTh K CaMOCTOSITCIIBHOMY TPOBEICHUIO MCCIICIOBAHMIMA,
ITOCTaHOBKE €CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA,
HCIIOJIB30BAHUIO I/IH(bOpMaI_II/IOHHI)IX TEXHOJIOTUN oA peICHUA
Hay4YHBIX U TPO(ECCHOHANBHBIX 33]1ad;

CHOCOOHOCTh K  OIEHKE JTHYECKHMX aCIEKTOB HEKOTOPBIX
HCCIIENOBaHMA B 00MacTH OMOTEXHOJOrMHM  (KJIOHUPOBaHUE,
HCKYCCTBEHHOE OILTOIOTBOPEHHE);

npeomemHbIX:

c(hOpMHUPOBAaHHOCTH MPEACTABICHUN O POJIM U MECTE€ OMOJIOTHU B
COBPEMEHHOM Hay4yHOM KapTHHE MHpa; IOHUMaHHUE POJHU
ouonorn B (QOPMHPOBAHUU Kpyro3opa H (yHKIIMOHAJIbHOM
TPaMOTHOCTH TS PEIIeHNs MTPaKTHIECKUX 3a/1a4;

BIIaJICHE OCHOBOIIOJIATAIOMIMMH TOHSATHSIMH U TIPEACTaBICHUSIMHI
0 KWUBOW TPUPOJIC, €€ YPOBHEBOM OpraHu3alvy U 3BOJIOIHUU;
YBEpEHHOE IIOTH30BAaHUE OWOIOTHISCKOM TEPMUHOJIOTHEH W
CHMBOJIHKOI;

BIIQJICHWE  OCHOBHBIMH  METOJAaMH  HAy4dHOTO  ITO3HAHWS,
WCIIONB3YeMBIMH TIPH OMOJOTMYECKHX HCCIEAOBAHUSIK IKUBBIX
O0BEKTOB M IKOCHUCTEM: ONMMCAHUEM, U3MEPEHHEM, MTPOBEACHUEM
HaOJFO/ICHHIA; BBISIBJICHHE U OI[EHKa aHTPOIIOTeHHBIX W3MEHEHHI B
MIPUPO]IE;

c(hopMHPOBAaHHOCTH yMEHUI OOBSACHATH pe3yIIbTaTHI
OMONIOTHYECKNX  DKCIEPUMEHTOB,  peIIaTh  JJIEMEHTapHBIC
OHOIOrMYeCcKH e 3aa4H;

c(hOpMHUPOBAaHHOCTh COOCTBEHHOW ITO3UIIMM TI0 OTHOUIEHHIO K
Onomornyeckod  WH(QOPMAIMK, TOAYy4aeMOH W3  pa3HBIX
HCTOYHHKOB, TJIO0ATBHBIM 3KOJIOTUYECKHM IPOOJIeMaM M IYTSIM
WX pelIeHusl.




