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denepanbHOTO TOCYAAPCTBEHHOTO CTAaHAAPTAa CPEIHEro NpoQecCHOHATBHOTO 00pa3oBaHUs IS
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CPEIHET0 3BEHA.
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1. ACIIOPT ITIPOT'PAMMbI YYEBHOM JJUCIIUILINHBI BUOJIOT s

1.1. OO0aacTb npuMeHeHHus! IPOrPaMMbI:

Pabouas mporpamma yueOHOM JUCIUTUIMHBI SBJISIETCS YaCThI0 OCHOBHOM MPOrpaMMbl OJATOTOBKU
CHEIMAIMCTOB cpeanero 3BeHa B coorBercTBHM ¢ I'OC no cnennansHocTr CITO 11.02.02 —
Texauueckoe 00CITy’)KUBaHUE U PEMOHT PAHONIEKTPOHHON TEXHUKH (TI0 OTPACISIM.

1.2. MecTo y4eOHOI TUCHHUILUINHBI B CTPYKTYPe OCHOBHOIM npodeccHoHATILHOMT
o0pa3oBaTe/ibHOI NMPOrpaMMBbl: TMCUUILIMHA BXOJIUT B 00111€00pa30BaTEIbHBIN UK.

1.3. Hean u 3aga4m y4eOHOI AMCHUIIUHBI — TPEOOBAHHS K Pe3yJIbTATAM OCBOEHUS Y4eOHOIi
AUCHUILINHBI:

OcBoeHue copepkanust yueOHOU MuCIUIITUHBI bruonorust odecreynBaeT JOCTHKEHHE

CTyJICHTaMH CJIC/YIOIIUX Pe3yJabTaTOB:

1.

JTUYHOCHHBIX

MMOHMMAaHKNE B3aMMOCBS3M W B3aWMO3aBHCHMOCTH €CTCCTBCHHBIX HAyK, WX BJIMSHUS Ha
OKPY’KaIOMIYI0 Cpeay, SKOHOMHYECKYI0, TEXHOJOTHYECKYI0, COLIMAIBHYI0 W 3THYECKYIO
cdepsl NesITeTbHOCTH YeJIOBEKa,

CIIOCOOHOCTH MCIOJIb30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MUPA B
oOpazoBarenbHON U TPO(EeCCHOHATBFHON JEATEIHPHOCTH; BO3MOXKHOCTH WH(MOPMAITMOHHON
cpenbl A 00ecTieueHHs IPOYKTUBHOTO CaMO0OOpa30BaHUS;

BIIaJIEHUE KYJIbTYpOH MBIIIJIEHUS, CIOCOOHOCTh K OOOOINEHHIO, aHAJIU3y, BOCIPHUATHIO
nHpopManuu B O0JIACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE I M BBHIOOpY MyTeH ee
JOCTIKEHHS B IpoeccroHanbHOM cdepe;

CIIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JESATEIBHOCTH COBPEMEHHBIMHU TMPUHIUIIAMU
TOJIEPAHTHOCTH, AUAJIOTa U COTPYAHUUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJIJIETaMH,
paboTe B KOJUICKTHBE;

TOTOBHOCTb HCIIOJIb30BATh OCHOBHBIE METOJbI 3allUThl OT BO3MOXKHBIX MOCIEACTBHI
aBapuii, karacTpod, CTHXUMHBIX OCJICTBUIA,

oOnaaHue HaBbIKAaMHM Oe30macHOW padoThl BO BpeMs HPOEKTHO-HCCIEAO0BATEIbCKOW U
9KCIEPUMEHTAJIbHOM NEATENIbHOCTH, TP UCII0JIb30BaHUH J1A00PATOPHOTO 000PYIOBAHMS;
CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOPETEHHbIE 3HAHWA U YMEHUS B MPAKTUYECKOM
JEeSITeIbHOCTH U MOBCEAHEBHON KU3HU JJIs1 COOMIOJICHUSI Mep MPOQPMIAKTUKN OTPABIICHUH,
BUPYCHBIX U JIPYTUX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIUEK (KypeHUs, alIKOTOJIH3Ma,
HapKOMAaHMH); IPABHII IOBEJICHUSI B IPUPOIHOM Cpe/IE;

FOTOBHOCTh K OKAa3aHHIO [E€pPBOM TMOMOIIM MPU TpaBMaX, MNPOCTYAHBIX M JPYTHX
3a00JIeBaHUAX, OTPABJICHUSAX MMUILEBBIMH MPOTyKTaAMH.

MemanpeomenHbix:

OCO3HAHHE COIMAIBHON 3HAYMMOCTH CBOeH mpodeccuu/cnenuanbHOCTH, O0JiagaHue
MOTHBAIUEN K OCYIIECTBICHHUIO MPOPECCHOHATBHOMN AeATEeIbHOCTH;

MOBBIIIIEHUE UHTEJUIEKTYAIbHOT'O YPOBHS B MPOIIECCE U3YyUEHUS] OMOIOTHYECKUX SBICHUIA,
BBIJAIOIINUXCS JOCTH)KCHUU OHOJOTHH, BOUIEANINX B OOIIEYENIOBEYECKYIO KYIBTYPY;
CIIOKHBIX W MPOTUBOPEUUBBIX IMyTeH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UIACH,
TEOpHUH, KOHLEMIUH, THIOTe3 (0 CYIIHOCTH U MPOUCXOXKIACHUU >KH3HH, YEIIOBEKa) B XOJe
paboThI ¢ pa3NIMYHBIMU UCTOYHUKAMU HHGOPMAITHH;

CIIOCOOHOCTh OpPTaHU30BBIBATH COTPYIHHYECTBO EAMHOMBINIJICHHHKOB, B TOM YHCIE C
WCIOJIb30BaHUEM COBPEMEHHBIX NHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;
CIIOCOOHOCTh MOHMMATh MPUHIHUIBI YCTOMYMBOCTH M MPOIYKTHUBHOCTH YXKUBOW TPHUPOJIBI,
MyTH €€ U3MEHEHHUS O] BIUSHUEM aHTPOIMOTeHHBIX ()aKTOPOB, CIOCOOHOCTH K CUCTEMHOMY
aHaIM3Y TI00ATBHBIX AKOJIOTHMUYECKUX MPOOJIEM, BOIIPOCOB COCTOSIHUS OKPY>KaIOIIEH Cpelibl
Y PalMOHAIBHOTO UCTIOIh30BaHUS MPUPOTHBIX PECYPCOB;



e yMeHHE OOOCHOBBIBATH MECTO W pOJIb OWOJIIOTMYECKUX 3HAHUHA B MPAKTHYCCKON
JESTEIBHOCTH JIFOICH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTHI; OMPENEIsATh )KUBbIe 00ObEKTHI B
MIPUPO/IC; MPOBOJIUTH HAOIIOJICHUS 32 SKOCUCTEMAMH C IIENIbI0 UX OIMHMCAHUS U BBISIBICHUS
€CTECTBCHHBIX U aHTPOTIOTCHHBIX M3MEHEHUN; HAXOJUTh U aHATU3UPOBATH WHPOPMAIUIO O
JKUBBIX 00bEKTAX;

® CIOCOOHOCTh TPUMEHATH OHOJOTUYECKUE M OKOJIOTMYECKHUE 3HAaHUS IS aHau3
MIPUKJIATHBIX TTPOOJIEM XO3SIHICTBEHHOH JIeATEIHbHOCTH;

® CIIOCOOHOCTHh K CAMOCTOSITEIbHOMY ITPOBEJICHUIO UCCIIEOBAaHUM, TTIOCTAHOBKE €CTECTBEHHO-
HAyYHOTO ASKCIIEPHUMEHTA, WCIIOJIb30BAHUI0O MH(POPMAIIMOHHBIX TEXHOJOTHH JUIS pPelICHHS
HAy4YHBIX U IPO(ECCHOHATBHBIX 3a/1a4;

® CIOCOOHOCTh K OIIEHKE JTHYECKHUX aCIEeKTOB HEKOTOPBIX HCCIIEIOBaHUM B 00JIacTH
OMOTEXHOJIOTUH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHNE);
npeomMemmuvix:

e chOpPMHPOBAHHOCTh MPEACTABICHUM O POJIM U MECTe OMOJIOTUM B COBPEMEHHOW Hay4YHOU
KapTUHE MHpa; TOHUMaHWe pojiu Ouojornu B (GOPMHPOBAHMU Kpyrosopa u
(YyHKIIMOHATEHON TPAMOTHOCTH JIJISl PEIICHUS MPAKTUUECKUX 3a/1a4;

® BJAJCHHE OCHOBOIOJATAIONIMMU TOHATUSIMH U TIPEACTABJICHUSIMU O JKHBOW TPHPOAC, €€
YPOBHEBOW OpraHu3allid W DBOJIOIHMH; YBEPEHHOE TIOJH30BAHHE OHOJIOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

® BJQJCHHE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, HCIOJB3YEeMBIMH  TPHU
OMOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB U IKOCHUCTEM: OMUCAHUEM, U3MEPECHHUEM,
MpoBeJIeHUEM HaOII0ACHUI; BBISIBIICHHE U OLICHKA aHTPOIIOT€HHBIX W3MEHEHUH B PUPOJIE;

e chopMHpPOBAaHHOCTh YMEHUN OOBACHATH pE3yibTaThl OHOJOTMYECKUX OSKCIIEPUMEHTOB,
peliaTh MeMeHTapHble OMOIOTHYECKUe 3aJauu;

e chOpPMHPOBAHHOCTh COOCTBEHHOM TMO3WIHMH 110 OTHOIICHHIO K OHOJOTHYECKON
uH(popMalUY, TOITy4aeMONM M3 pa3HbIX MCTOYHUKOB, TJIOOATbHBIM 3KOJIOTHYECKUM
npoGiieMaM U MyTAM UX PEIICHHUS.

1.4. Ko/inuecTBO 4aCOB HA OCBOEHHME MPOrpaMMbl y4eOHOM TUCIUILIUHBI:

MakcumanbHas yaeOHast Harpy3ka ooydaromierocst — 267 4acoB, B TOM YHUCIIE:
- 00s13aTenbHas ayquTopHas yueOHas Harpy3ka oOy4varomierocst — 178 vaca.

2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCHUNJIMHBIBUOJIOI U

2.1. O6bém yueOHOIM TUCHUIIUHBI U BU/bI y4eOHOH padoThl

Bun yueOHoit padoTnl O0bem yacoB
MakcumajibHasi ydeOHasi HATPY3Ka (Bcero) 267
Oo0s3aTennbHAsA ayIMTOPHAs HArpy3Ka (Bcero) 178
B Tom uncne:

TEOPETUUECKHE 3aHITHS 166

MPAKTUYECKHUE 3aHATUS 12

CamocrosiTesibHast padoTa 00y4arOImuxcs 89
Ilpomesxcymounan ammecmanus 6 popme ougpgpepenyuposannozo 3auema




2.2. TeMaTH4ecKoe NJIAHUPOBaHMe U cofep:kaHue yueOHoi mucuummnabibBUOJIOT U 2019-2020 rr

HaumeHnoBanue pa3jesioB U TeM Coaepxanue yueOHOro MaTepuaJia, JJabopaTopHble padoThl M NPaAKTHYECKHE 3AHATHS, O0bem | YposeHb
caMoCTOosITe/IbHasi paboTa 00y4arOIIUXCs YacoB | OCBOEHH
1 2 3 4
1 CEMECTP 68
Buosorus kak Hayka. OO6bekT u3yueHusi Ouosoruu. IIpH3HAKM >KMBBIX OPraHW3MOB. YPOBHHU OpraHU3allMU KHUBOTO. 2 1
IIpenmer, MeToabl 1 001MeE OO6111e 3aKOHOMEPHOCTH OMOJIOTHH.
3aKOHOMEPHOCTH OHOJIOTHH
Paznes 1. YYUEHUE O KJIETKE
Tema 1.1 Cooepircanue yuednozo mamepuana
Mnoroob6pasue opranuveckoro | 1.Bupycsl kak HeKieTouHast popma KH3HU. 2 12
Mupa. 2. Ctpoenue, pa3HOOOpa3ue U PEPOAYKIIHS BUPYCOB.
®opMblI KM3HU HA 3emJie 3.Posb BUpYCOB B IPUPOAE U AJIT MEAUIIMHBI.
4. boprOa ¢ BupycubiMu 3a0oneBanmsivu (CITU u ap.)
Camocmoamenvuan paboma Nel Tecmuposanue «Bupycvi kax HeK1emouHas Gopma HCuzHu» 2 3
Cooeporcanue yuedbno2o mamepuana
Tema 1.2 1. Kparkasuctopust U3y4eHHS KICTKH. 2
Hcropusi u3y4eHHs KICTKH. 2.Knetka — sneMeHTapHas KUBasi CUCTEMa U OCHOBHAs CTPYKTYPHO-(PyHKIIMOHAJIbHAS €MHHIIA 1
Kiaerounasi opranusanus BCEX JKHUBBIX OPraHU3MOB.
sKHBOT0 3.PazHoo0Opasue ¢hopM KU3HH.
Camocmoamenvuas paboma No2 Tecmuposanue «Hcmopus pazeumus KiemouHo meopuuy 2 3
Camocmoamenvhan paboma Ne3 [loocomosxa peghepamos u 0oknaoos: «Mcmopus uzeomognenus 3
MUKPOCKONA U €20 poJib 8 U3YYeHUU KiemKuy, « cmopus pazeumust K1emouHot meopuuy, 2
«Cospemennas K1emoynas meopusiy
Tema 1.3 Cooeporcanue yuednozo mamepuana
XuMH4YecKasi OpraHu3anus 1. XumMuueckasi opraHu3aIiis KIeTKH. 4 1
KJIETKH. 2. Heoprannueckue COeIMHEHUS KIETKHU.

Heoprannueckue coeimHeHUs1

3. Boga — yHUBepCaJIbHBII pacTBOPUTEND BELIECTB.

Cooeporcanue yuednozo mamepuana




Tema 1.4 1.Opranuueckre COEIUHEHMS B )KUBBIX OpraHU3Max. 1,2
Oprannyeckue BelecTsa 2. Ctpoenue u GyHKUIHMH YI/1€BO/IOB. 2
KJIEeTKHU 3. Ctpoenue u (pyHKINH JIUIUHIOB. 2
4. Ctpoenue u pyHkunu 0ejakoB. PazHooOpa3ue G6ekoB. 2
Cooepircanue yuedonozo mamepuana
1. Hyk/1enHOBBIE KHCJOTHI — HOCUTE/IH HACJeACTBEeHHO NHpopManuu.
Tema 1.5 2.JHK kak rinaBHas moJiekyJia s;ku3Hu. Ctpoenne u pynkuun JJHK.JJHK — HOCHTENH 5 1,2
HacnencTBeHHOH nHpopmarun. Perummkarus JIHK. T'en. ['enetnyecknii Koz.
HyxkenHoBbIe KHCIOTHI M X 2
T — j.PHK. Crpoenue, pynkuuu u pasHosuaHoctu PHK.
. CxonctBa u paznuuns B ctpoennn JIHK u PHK.
Camocmosamenvhan paboma Ned Tecmuposanue u 3anonnenue maoauy no meme «Hykneunogvie 2 3
KUCTIOMbLY
Cooeporcanue yuedbnozo mamepuana
Tema 1.6 1.IIpokaproTsl kKak nepsbie opraHu3Msl Ha 3emuie. [IpencraButenu napcrsa bakrepun.
Crpoenue u pyHkuumn 2.Ctpoenue u QpyHKIUN OaKTepUaTbHON KIETKH. 2 12
NPOKAPHOTHYECKOH KJIeTKH 3.Pa3noobpazue popm GakTepun U UX paclpoCTpaHEHHUE B IPUPOJIE. '
4.Ponp GakTepuu B MPUPOJIC, OMOTEXHOJIOTHU ¥ METUIINHE.
Cooepircanue yueobnozo mamepuana
1.CtpoeHnue KIeTOK 3yKapHuoT.
Tema 1.7 2. IluroruiasMa 1 KJIeToYHas MeMOpaHa. 6 1,2
Crpoenue u GpyHKIum" 3.0praHouipl 3yKapuOTHYECKON KIIETKH.
JYKAPHOTHYECKOH KJIETKH 4. PazHooOpasue 3ykapuoT B mpupoe. [IpencraBurenu napcrsa Pactenuid, napctsa JXuBOTHBIX 1
napctBa [ puboB.
Camocmoamenvuan pavboma No5Tecmuposarnue no meme «Cmpoenue Kiemku u ee hyHKyuu» 2 3
Tema 1.8 Cooeporcanue yuedbno2o mamepuana
CpaBHeHMe CTPOEHHUS 1.Ctpoenue 1 GyHKIIUN PACTUTEIbHBIX U )KUBOTHBIX KJIETOK. THIBI TKaHEH. 1 1
PACTUTE/ILHO U )KHBOTHOM Camocmosamensvhan paboma Ne6 Tecmuposanue u 3anonnenue maodauy« Cxoocmeo u pa3nuyusl
KJIETKH KJ1eMOK NPOKApUOm U 3YKApUom»
PYBEXXHBIN KOHTPOJIb Nel 1 2
Cooeporcanue yueonozo mamepuana
Telzaa 1.9 1.Knetku u ux pasHooOpaszrue B MHOTOKJIETOYHOM OpraHu3Me. 2
Ku3HeHHBbIN HMKJI KIETKH 2. JIndpepeHtpoBKa KIeToK. 1,2
3.0cHOBHBIE cIOCOOBI BOCTIPOU3BEICHUS KIIETOK.
Camocmosamenvnan padoma Ne7 I[loocomoexka pegepamos u npesenmayuti «OHnmozeHes 2 3
Kkiemkuy, « Cmaouu pazeumus Ki1emxKu.
Cooeporcanue mamepuana 1,2




Tema 1.10 1.IlnacTuyecknii 00MeH B KJeTKe. OCHOBHBIE MPOLIECCH] MATPUYHOIO CUHTE3A. 2
O0OMeH BelecTB H 2.®otocunres. [IpeobpazoBaHme YHEPTUN CBETA B SHEPTHIO XUMHUUECKUX CBSI3eH. XEMOCHHTES.
npeBpaszl::TekaeHeprnn B 3.buocunre3 6eska. OCHOBHBIC dTAlbl U UX XapaKTEPUCTHKA. 2 1,2
4.JHeprerudeckuii o0mMeH. OKuCIIEHHE OpPraHMYECKHUX BEIIECTB U O0ecleyeHHe KIETOK 2
SHEprueu. BHyTpUKIIETOUHOE IbIXaHHE.
5. Kucnopoiaoe 1 OECKHCIOPOHOE OMOJIOTHUECKOE OKHCIICHHE.
Camocmoamensnasn paboma Ne8Tecmuposanue u 3anonnenue mabauy no meme « Pomocunmesy 2 3
Paznen 2. OPTAHU3M. PASMHOKEHUE U UHAUBUJAYAJIBHOE PABBUTUE OPTTAHU3MOB
Cooeporcanue yuedonozo mamepuana
Tema 2.1 1.0pranusm — eaunoe 1enoe. MHOroo6pasue opraHu3MoB. 6 1
Pa3mMHoOXkKeHUe OPraHn3MoB. 2. Pa3MHOX€EHHE — BaKHENIIEE CBOMCTBO KUBBIX OPTaHU3MOB.
3. [TonoBoe u Gecnosnoe pazMHoxkeHne. OMI0J0TBOPEHUE U ONbLICHHE.
OnblLieHne U ONJI0A0TBOPeHHE. | Camocmoamenvhas padomaNe9d«Ycnexu cenexyuu MuKpoop2anuzmosy, « Bosmoscnocmu 2ennotl 2 3
unocenepuuy, «Knemounas u cennas unscenepusn», « Mukpoopeanuzmvl u 6UOMEXHOIO2UUY
Camocmoamenvuan pavoma Nel0O Iloocomoska npezenmayuti« Pazmnoorcenue scuswix
opeanuzmosy, « Onvinenue pacmenuti», « Cnocobbl pazmHoNCeHUss OP2AHUZMO8)»
Camocmoamenvuan pavboma Nell [loocomoska pechepamoe« Brhewinee u enympentee 2 3
ON1000MEOpeHUe)
1.becnionoe pa3sMHOXKEHHE U €ro 3HaYeHHE B MIPUPO/IE.
Tema 2.2 2. Bugasl Gecriosioro pa3MHOXeHUs (JeJIeHHe, TOYKOBaHUE, CTIOPOOOpa30BaHNE, BETETATUBHOE 4 1,2
Becmnosioe pa3MHoOKeHHeE. Pa3MHOKEHHE)
MuTto3 3. MuTo03 — 0cHOBa 0€CIIOJIOr0 Pa3MHOKEHHUSI.
Camocmosamensvhan paboma Nel?2 3anonnenue mabnuy u cxem« Cmaouu mumosa. Amumosy» 2 3
1.ITonoBoe pasMHOKEHHE U €r0 3HAYE€HUE B IPUPO/IE.
TeMma 2.3 2. Bujipl 010BOr0 pa3MHOKEHUS (M30TaMusl, TapTECHOTeHEe3, KOHbIOT ALK ) 6 1,2
IMosi0BOE pasMHOKeHHE. 3. Metio3. Cragun Meiioza. OTIHNYUTENBLHBIE 0COOEHHOCTH OT MUTO3a.
Meiios. 4. T'amerorenes.
I'amerorenes. Camocmoamenvuasn pavoma 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




NuauBuayanbHoe
pa3BuTHE OPraHU3MOB

1.OnTorenes. Ilepuoasl oHTOrEHE3A.
2.OMOpHOHANBHBIA  3Tall  OHTOTEHE3a.
Opranorenes.

3. [ToctamMOproOHaTBEHOE pa3BUTHE.

4. CxoAcTBO 3apojipllliell MPEACTaBUTENEH pa3HbIX TPYII MO3BOHOYHBIX KaK CBUIETEIBCTBO HX
3BOJIIOLIMOHHOTO POJICTBA.

5.IIpryunHbI HAPYIIEHWI B PAa3BUTUN OPraHU3MOB.

OcHOBHBIE CTaguu AMOPHOHAIBHOTO Pa3BUTHAL

1,2

Camocmoamenvuas paboma Nel43anonnenue cxem u mabauy « IMopuoHaivHoe u
NOCMAIMOPUOHANBHOE PA3GUMUE OPSAHUZMAY

Tema 2.5
NuauBuayajibHoOe pa3BuTHE
YyeJI0BeKa

Cooeporcanue yuedonozo mamepuana

1.PenpoayKkTuBHOE 310pOBBE. 3J0POBBIN 00pa3 KMU3HHU.
2. HOCJ’IGI[CTBI/ISI BJIMAHUA AJIKOTOJId, HUKOTHHA, HAPKOTUYCCKUX BCIICCTB, 3arpsA3HCHUA CPCIbl HA
pa3BUTHE YEIIOBEKA.

1,2

Camocmoamenvnas pavboma Nel5[1oocomosxa pegpepamos u doxnaoos «llocredcmesusi anusanus
ANIK020J151, HUKOMUHA, HAPKOMUYECKUX 8eUeCms, 3a2PA3HeHUsi CPeObl HA PA3GUMUe Yel08eKa).

N

w

Camocmoamenvuas pavboma Ne 16I1oocomoska pechepamos u 0oxknaoos «llocieocmaus enusanus
MYMA2eH08 HA pa3sumue 4ei08exay

Tema 2.6
BobisiB/IeHHE ¥ onMIcCaHHE TPU3HAKOB
CXO0/ICTBa 3apo/bllieii YejloBeKa U
JAPYTUX MO3BOHOYHBIX KaK
JI0KA3aTEJbCTBO UX IBOJTIOIHOHHOI0
poacTBa

Cooepircanue yuebnozo mamepuana

1. OMOpHosoruueckue JoKa3aTesIbCTBA €MHCTBA IPOUCXOKICHHS ITO3BOHOYHBIX OPraHU3MOB.
2. buorenernyeckuii 3akoH ['ekkensa-Mrosuiepa.
3. YepThl CXOACTBA U OTJIMYMIA 3apOJIbIILIECH YeTIOBeKa U IPYTHX MO3BOHOYHBIX KUBOTHBIX.

IpakTuyeckoe 3ansaTHE No2 «Buvisasnenue u onucanue npusHaKos cxoocmaea 3apooviuiel
yesnoeexa u Opy2ux N0360HOYHLIX KAK 00KA3AMeNbCME0 UX I80JIIOYUOHHO20 POOCTBA»

Pa3nea 3. OCHOBBI TEHETUKHA U CEJIEKITUH

Tema 3.1
OcHoOBBI yyeHuUs1 0
HACJIeICTBEHHOCTH H
U3MEHYHUBOCTH

Cooeporcanue yueonozo mamepuana

1.I'eneTnka — HayKa 0 3aKOHOMEPHOCTAX HACICACTBECHHOCTHU U U3BMCHYNBOCTH OPraHU3MOB.
2.T. MeHenp OCHOBOIIOJIOKHUK I'eHEeTUKH. I eHeTHdecKas TCPMHUHOJIOTHUA U CUMBOJIMKA.

4, XpOMOCOMHaH TEOpHUA HACJICACTBCHHOCTH.

5. 3HayeHHE IeHEeTUKHU I CCJICKIMH U MCAUIINHEL.

7. HacneacTBEeHHBIE 0oJ1e3HN YCJIOBCKA, UX IIPUINHBI U HpO(I)I/IJ'IaKTI/IKa.

1,2

IIpakTuueckoe 3ansitue Ne 3 «3akonvt Menoena. Cocmaenenue cxem ckpewusanus. Pewenue
2eHemuyecKux 3a0a4y

Camocmoamensuasn paboma Nel7 «3axonvi cenemuxu, ycmanognenuvie I pecopom Menoenemy,
«Hacneocmeennas ungopmayus u nepedaya ee u3 noKOJIEHUs 8 HOKOJIEHUEN.




Tema 3.2

Cooeporcanue yuedonozo mamepuana

3akonnl I'. Menneas 3aKkoHBI TeHETHKH, ycTaHoBleHHbIe . Menaenem. Monornbpuanoe ckpemuBanue. | 1 2 3aK0HbBI 1,2
Meunnens.
JuruOpumHoe ckpermuBaHue. 3 3aK0H MeHens. 1,2
Camocmosamenvnan paboma Nel8 3aoauu na ckpewusanus «3axonvt Menoensy
Tema 3.3 Cooeporcanue yuedonozo mamepuana
CuenieHue reHoB CLeIuIeHHOE ¢ II0JIOM HacJIEIOBaHHUE. 1,2
Camocmoamensnasn pavoma Nel9 «Pewenue cenemuueckux 3a0a4 Ha cyenieHHoe HAc1e008aHUe 3
2€HO8.
Tema 3.4 Cooeporcanue yuedonozo mamepuana 1,2
TI'eneTnka moJa Bzaumoneiicteue renos. I 'eHeTnka moina.
Camocmoamensnasn pavoma Ne20Pewienue cenemuueckux 3a0au no memam «I enemuxa noiay, 3
«Cocmasnenue poooCi08HOULY .
Tema 3.5 Cooeporcanue yuednozo mamepuana 1,2
BuesinepHasi HacJeACTBEHHOCTh | Camocmoamenvhan pavoma No21lloozomoska pegpepamos u 00k1adoe no memam «Bresoepuast 3
HacneocmseHHoCcmyvYy, « MumoxonopuanbHas Hac1e0CmEeHHOCHb »
Cooepircanue yueobnozo mamepuana
Tema 3.6 1.HacnencrBenHasi, Win TeHOTUIHYECKasl, U3MEHYHBOCTb.
3akonomepHoOCTH 2. MopuduKaloHHasi, WU HEHACHICICTBCHHAs, H3MEHYUBOCTb. 12
H3MEHMNBOCTH 3. I'eHeTHKA Ye/I0BeKaA.
4.I'eHeTHKa ¥ MEIUIIMHA.
5.MatepuanbHble OCHOBBI HACIEICTBEHHOCTH U N3MEHYUBOCTH.
6.]'eHeTrKa 1 3BOJIIOLIMOHHAS TEOPHUSL.
7.I'eHeTHKA MONMYJISIIMIA.
Camocmosamenwvnan paooma Ne22 [loocomoexka npezemmayuu  «Hacneocmeennas —u 3
HEeHAC1e0CMBEeHHAsl USMEHYUBOCHIb »
Tema 3.7 Cooeporcanue yueonozo mamepuana
MyTanun u MyTareHs! Camocmoamenvuasn paboma Ne 23[1o0comoseka peghpepamos u 0oknados no meme « Mymayuuy, 3
OKpY:KaloIIei cpe/ibl «Mymazenvi okpysicaroweli cpedviy
Tema 3.8 Cooeporcanue yuednozo mamepuana
OcHoBbI cenekunn pacrennii, | 1.I'eHernka — Teoperuveckas ocHOBa celiekiuu. OJOMAalTHUBaHUE XUBOTHBIX W BBIPALMBAHUE
“KMBOTHBIX U KYJBTYPHBIX PACTCHUI — HAYaJbHBIE ATAIbBI CEJIEKIIUU. 1,2

MHMKPOOPraHU3MOB

2. Yuenue H. 1. BaBuioBa o 1ieHTpax MHOT0OOpasusi ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHMH.

3. OcHOBHBbIE METO/BI CeTeKIMHN: THOPUAN3ALUS U HCKYCCTBEHHBIH 0TOOP.

4. OcHOBHBIE JOCTHKEHHS COBPEMEHHOM CEJEKIIMM KYJIbTYPHBIX PACTEHHM, TOMAIIHUX KUBOTHBIX
Y MUKPOOPraHU3MOB.




5. BHOTeXHO0/10T U, ee JOCTHKEHUS U NMEePCNeKTUBbI PA3BUTHS. DTUYECKUE ACTIEKThl HEKOTOPBIX
JOCTHUKEHHUH B OMOTEXHOJIOTHH.
6. KinonupoBanue >kMBOTHBIX (IIPOOIEMbI KIIOHUPOBAHUS YEIIOBEKA).

Camocmosamenvnasn paooma Ne24 [loocomosxa pegpepamos na memy « OchogHvie 00CMUINCEHUS 3
COBPEMEHHOU ceNleKYUU KYIbMypPHbIX PACMEHUl, OOMAUHUX HCUBOMHBIX U MUKPOOPSAHUIMOBY
Camocmosamenvnan pavoma Ne25 Iloozomoska pepepamos na memy«Jocmudicenus 3
buomexnono2uu»
Paznen 4. 9BOJIIOLNMOHHOE YYEHHUE. IPOUCXOXKJIEHUE )KU3HU HA 3EMJIE
Cooepircanue yueonozo mamepuana
Tema 4.1 1.3nauenue pabor K. Jlunnes, XK. B. JTamapka B pa3BUTUH 3BOJIIOIMOHHEIX HIEH B OUOJIOTUH. 1
Hctopus pa3Burus 2. OBomounoHHoe yuenue Y. JlapBuHa.
IBOJIIOIMOHHBIX el 3.EcTecTBEHHBIH 0TOOD.
4.Posib ABOIOIMOHHOTO YYE€HHS B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI
MHpa.
Camocmoamenvuaa paooma Ne26 [loocomoexa pepepamos na memy «HMcmopus pazeumus 3
960IOYUOHHBIX Udel», «lIpeonocvliku 3801I0YUOHHOU meopuuy, «I60N0YUOHHOe YueHue Y.
Hapsunay,«Cospemennvlie nonodxiceHus 360JIOYUOHHOU meopuuy, «AnbmepHamusHas meopus
960IOYUUY
PYBEXXHBIU KOHTPOJIb Nel
Tema 4.2 Cooepircanue yueonozo mamepuana
JBumakymue cuiabl 1 pakTopsl | JIBroKkyIiye cuibl U GaKkTOphl SBOTIOIMH OPraHU3MOB 1
3BOJIOIUU OPraHU3MOB Camocmosamenvnasa paboma Ne27 [loocomoska npezemmayuu «/lgudicyujue cuivl 360110UUUY, 3
«DnemenmapHvle axmopwvl 36010YULY
Camocmosamenwvnaa paboma Ne28 Paboma ¢ 1umepamypou u 3anoixeHue maodauy 3
«Ecmecmeaennblll u UCKycCmeeH bl omoOop»
Tema 4.3 Cooepoicanue yuebnozo mamepuana 1,2
Joka3zaTenbcTBa U pe3ybTarhl | JlOKa3aTenabCTBa M Pe3yNbTaThl SBOTIOIHH.
IBOJIIONNH Camocmoamenvnaa paooma Ne29 Paboma c¢ aumepamypoli u 3anonmnenue maobauy
«/{okaszamenvbcmea 380110YULU OP2AHULECKO20 MUPA» 3
Tema 4.4 Cooeporcanue yuednozo mamepuana
Muxkpossosronus. Mexanusmel | 1. Konnenmus Buna, ero kpurepun. llomynsamnus — CTpyKTypHast €IMHUIIA BUAA W IBOJIOLUHU. 2.
BU1000pa3oBaHus CoBpeMeHHbIE MPECTAaBICHUS O MEXAaHU3MaxX U 3aKOHOMEPHOCTSAX 3BOJIIOLMH. JIBHKYIIUE CHUIIbI 1,2

OBOJIOIIHNH. CunTeTnyeckas TCOPH DBOJIIOLUH. MI/IKpO3BOHIOI_II/I$I.




3.CoBpemennsble npeacraBieHus o BugoodpazoBanuu (C. C. YerBepukon, M. U. [lImansraysen).
JlokazaTenbCcTBa IBOJIOIMH.

4.CoxpaHeHue OHMOJIOTUYECKOTO MHOroo0pasus Kak OCHOBAa YCTOMYMBOCTH Ouochepsl u
IPOTPECCCUBHOIO €C PA3BUTHAL. HpI/I‘-II/IHLI BbIMUPAHHWA BUJIOB.

Camocmosamenvhan paboma Ne30 Paboma c rumepamypoui u 3anoinenue maoauy 3
«CpasHumenbHas Xapakxmepucmuka MUKpo- U MakpoI8OIOYUUY.
Camocmosamenvnan paboma Ne31 Tecmuposanue « Budoobpazosanue Kak pe3ynrbmam 260110Yun» 3
Camocmosamenvnas paboma Ne32 I[loozomoska peghepamos «Adanmayuu pacmenuii K 3
He2amuBHbIM  YCI08UAM Cpeobly, «Aoanmayuu dHcugomuvlxy, «Mumuxpus y HCUBOMHBIXY,
«IIpucnocobnenus bakmepuu xk anmudbuomuxamy, « Tepmoghunvrole u KpuoguibHvie OpeanuzMsly,
«Ponb nokposumenscmseennoii okpacku 6 360110YuUU»
Tema 4.5 Cooepircanue yueonozo mamepuana
Maxkpo3Boaouusi. MakposBomoniisi. OCHOBHBIE  HAIpPaBJICHUS ABOJIOIMOHHOIO mporpecca. buonornyeckuii 1,2
HanpagJieHus u myTu MpOrpecc U OMOJIOTUYECKUN perpecc.
3BOJIIOIHMHU Camocmoamenvuaa paooma Ne33 [loocomosxka peghepamos «lIpoyecc makposgontoyuu u ee 3
mexanuzmoly, «Hanpasnenusa u nymu ssontoyuuy, «buonocuueckuti npoepecc u pezpeccy
Tema 4.6 Cooeporcanue yueonozo mamepuana
IIpoucxoxaenne u HayajabHble | 1.McTopus npencTaBieHid 0 BOSHUKHOBCHUH KU3HU. | MIIOTE3bI MPOMCXOKACHNU S )KU3HH. 1
JTanbl Pa3BUTHA KU3HH HA 2.M3y4eHre OCHOBHBIX 3aKOHOMEPHOCTEH BOSHUKHOBEHHUS, PA3BUTHS U CYIIECTBOBAHUS KU3HU Ha
3emate 3emute.
3.9Boronus MPOTOONOHTOB. 1
4. HauanbHble 3Tanbl OMOJIOTHYECKON IBOTIOIHH.
Camocmoamenvnaa paoboma Ne34 [loocomoska npezenmayuii Ha  memy«l unomesol
NPOUCXONHCOCHUSL HCUSHU HA Semuey
Tema 4.7 Cooepircanue yueonozo mamepuana
I'eoxponosiorusi u pa3BuTHe | 1 PaszBurHe KM3HHU B apXelicKoii ape. 1,2
JKU3HM HA IUIaHeTe 2.Pa3BuTHE XU3HU B MPOTEPO30MCKON U Mae030MCKOM 3pe.
3.Pa3BUTHE )XKU3HU B ME3030MCKOI 3pe.
4. Pa3zBuTHE )KU3HU B KAWHO30MCKOM 3pe.
Camocmoamenvuas paboma Ne35«1 eonocuueckoe epems. I eoxpononocuueckas wkaia» 3
Tema 4.8 Cooeporcanue yuednozo mamepuana
Mmnoroo6pasue ;kuBoro Mupa | 1.YcioXHEHHE KUBBIX OPraHU3MOB B TIPOIIECCE IBOIIOIUH. 1
KAaK pPe3yJbTaT IBOJIOIHA 2. MHorooOpa3ue KUBOTO MHUpa Ha 3eMje Kak pe3yibTaT JBOJIONUU W COBPEMEHHAas €ro
OopraHu3alusi.
Camocmosamenvnan paboma Ne36 Iloozomoska pepepamos « Pezynvmamot 26010yuuy, 3

«Mnozoobpa3zue sinuso2o mupay




[IpakTuueckoe 3ansaTHe Ned «Ananuz npoyecca yCioHCHEHUS HCUBLIX OPSAHUZMOB 8 NPoYecce 2 2
960I0YUUY
Pa3nen 5. IPOUCXOXKJIEHUE YEJIOBEKA
Tema 5.1 Cooeporcanue yuedonozo mamepuana
AHTpOIOreHes. 1.AnTpornorenes3. DBOJIOLMS PUMATOB. 4
JTanbl IBOJIIONHH Yea0BeKka. | 2.COBpEeMEHHBIC TUITOTE3bI O MPOUCXOKICHUH YEI0BEKA. 1,2
3.JlokazaTenbCcTBa POJICTBA YEIOBEKA C MIICKOTTUTAIOIIUMU KUBOTHBIMH.
4. Draribl YBOJIIOIMH YETIOBEKA.
Camocmoamenvuas paboma Ne37 [loocomoska npezenmayuti « Imanvl 36010YUU 4e0BEKA. 2 3
Tema 5.2 Cooeporcanue yueonozo mamepuana
YesioBeyeckue pacbl PoicTBO M €AMHCTBO MPOMCXOXKACHUS YeT0BeUeCKuX pac. Kputuka pacusma. 2 1
Camocmoamenvuas paboma Ne38 I[loocomoska pechepamos « Henoseueckue pacoiy 2 3
Pasznen 6. OCHOBBI OKOJIOT'UHN
6.1 Cooepircanue yuedbnozo mamepuana
JKOJIOTHSI — HAYKA 0 1.9kojioruyeckne (paKTOPbI, X 3HAYCHUE B )KM3HU OPTraHU3MOB. 2
B3aHMMOOTHOIICHHUAX 2.9K0JIOrHYeCKHEe CHCTeMbI. BHI0Bas U NPOCTPaHCTBEHHAS CTPYKTYPa SKOCHCTEM. 2 1,2
OPraHH3MOB Mexky c000ii H 3.IInmeBblie CBSI3U, KPYTOBOPOT BellleCTB U NMPeBpallleHHe YHEPTHU B IKOCHCTEMAX. 2
OKpY’Kalollei cpeoii. 4. MeXBUIOBbIC B3aMMOOTHOIICHHUS B HSKOCHCTEME: KOHKYpPEHIIHS, CUMOHO03, XHUIIHUYECTBO,
napasuTU3M.
Ilpakmuueckoe 3anamue Ne5 2 2
«Cocmasnenue cxem nepeoayu eujecms U SHepeul N0 Yyensm NUManus 8 IKOCUCEMAaxy.
Tema 6.2 Cooeporcanue yuedbno2o mamepuana
JKoI0rn4ecKue PaKkTopbl Camocmoamensvhan paboma Ne39 Tecmuposanue «Abuomuueckue ¢paxkmopul cpeowvl» 2 1
cpenbi:
AHTpONOreHHble GaKkTopbl.
Tema 6.3 Cooeporcanue yuednozo mamepuana
Coo0OmecTBa M IKOCHCTEMBI. EcrecTBeHHasi 1 HCKYCCTBEHHAasi cpelibl 00MTaHMSA YesioBeKa. VckyccTBeHHbIe cooOmiecTBa — 2 1
CrtpykTypa, pazHoodpa3smue, arpod’KOCUCTEMBI U YPOOIKOCUCTEMBI. 2
Pa3sBUTHE U KOMIIOHEHTBI YcroiunBoCcTh M cMeHa 3KkocucTeM. Cykieccum.
IKOCHCTEM. Camocmosamenvnan paboma Ned() Cocmasnenue cxem u 3anonnenue maoauy «lluwegvle ceasu, 2 3
KpYy2080pOm 8eujecms u npespaujenie IHepeuLl 8 IKOCUCTEMAX»
Camocmosamenvnan paboma Ne4l Pewierue sxonocuteckux 3a0ay 2 3
Ilpakmuueckoe 3anamue Nob «Peuwienue 3x0102uyecKux 3a0a4y 2 2
Tema 6.4 Cooeporcanue yueonozo mamepuana
Bbuocdepa. Ctpykrypa n CrpykTypa 1 BeliecTBo 6Mochepsl. 4 1,2




O0nombl Ouochepsl

Bbuomsl 6uochepsl

Camocmosamenvnan paboma Ned2Tecmuposanue u 3anonnenue mabauy no memam « Cocmas 2 3
buocghepovly, «buoceoyenos u azpoyenosy, « Tunvl 63aumMoOmMHOWEHUT MEHCOY OP2AHUSMAMUY
Tema 6.5 Cooeporcanue yuednozo mamepuana
buocdepa u yenosek. 1.Y4yenne B. . Bepuaackoro o ouocdepe. Poib :xkuBbIX opranuzmMoB B 0uocdepe.
PaunonansHoe buomacca.
NPHPOIONO0JIb30BAHUE Kpyrosopor Ba:kHeiilimx OMOreHHBIX 3JIeMEHTOB (Ha NpUMepe yrijiepoaa, a3oTa W Jp.) B 2
ounocdepe. 1,2
2. buocdepa u uenoek. M3menenus B Oumocdepe. IlocrmenacTBusi ACSITENHHOCTH 4YEIOBEKa B
OKpYy’Kamlen cpene. Bo3aeicTBue Nponu3BOJICTBEHHON JEATEIBHOCTH HAa OKPYXKAIOLIyH Cpeay B
oOnactu cBoeil Oyayiei npodeccuu.
3. '106abHBIE IKOJOTHYECKHE TPO0JIeMbl M MYTH UX PelleHHUs . 2
4. Dxonorus Kak TeOpeTHYecKas OCHOBa pAlMOHAJIBHOTO TPHUPOIOIOJIB30BAHUS U OXPaHbI
npupoasl. Hoocdepa.
5. IlpaBuna moBeaeHUs JIOJIEH B OKPYXAIOIIEH NPUPOIHON cpene. bepexHoe OTHOIIEHHE K
OMOJIOrM4YeCKUM 00BbEKTaM (PacTeHHUsIM, )KUBOTHBIM U MX COOOIIECTBAM) M X OXpaHa.
Camocmoamenvuaa padoma Ne43 [loocomoexka pegepamos «Inobanvhvie >dKo0102UYECKUE 2 3
npodIeMbl U NYmu UX petieHus»
Cooeporcanue yuednozo mamepuana 2 1
Tema 6.6 Oxpana BUI0B, 3kocucteM u ouochepsl. KpacHbie KHUTH
OxpaHa BUI0B, IKOCHCTEM U
ouocdepnl. Kpacubie kuuru Camocmoamenvuan pavboma Ned4d Tecmuposanue na memy«Ocobo oxparsiemvle NpupooHvle 2 3
meppumopuu»
Pa3nen 7. BUOHUKA
Tema 7.1 Cooeporcanue yueonozo mamepuana
buonuka kak oaHoO U3 1.broHMKa KaK O/IHO U3 HAIpaBJIEHUH OUOJIOIrMH U KHOEPHETHKHU. 1 12
HANpaBJIeHUil OMOJIOTHH U 2.PaccmoTrpenrne OMOHHMKON OCOOCHHOCTEH MOP(POPU3NOIOTHUSCKON OpraHU3alMKH  YKUBBIX
KHOepHeTHKHI OpPraHU3MOB M UX HCIIOJB30BAHUS JJISl CO3JaHMsI COBEPIICHHBIX TEXHUYECKUX CUCTEM U yCTPOMCTB
M0 aHAJIOTUH C KUBBIMHU CHCTEMaMH.
3.IlpuHiunel W  TOpuUMEpbl  HCMOJB30BAaHUS B XO3AWCTBEHHOW  JEATENBHOCTH  JIOJCH
MOp(}odYHKITMOHATBHBIX YePT OpraHU3allii PAaCTEHUI U KHUBOTHBIX.
Camocmosamenvnan paboma Ned5«buonuka 6 mexnuke u apxumexmypey 1
PYBEKHBIH KOHTPOJIb N2 1
JAunddepeHnupoBaHHblii 3a4eT 2
Oos3aTenbHas ayIMTOPHAs yueOHas Harpy3Kka (Bcero) 178




TeopeTuueckoe odyuenmne 166

IIpakTHYecKkue 3aHATUSA 12

CamocTosiTe/IbHAsA padoTa o0yyarouerocs (Bcero) 89

BCEI'O: | 267 4

Jl1s XapaKTepUCTUKU YPOBHS OCBOEHHsI y4€OHOI0 MaTepualla UCIIONb3YIOTCS CIeyoIue 0003HAUCHHUS:
1. — o3HaKOMUTENBHBIN (y3HABaHHUE PaHEE U3YYECHHBIX OOBEKTOB, CBOMCTB);
2. — peNpOAYKTUBHBIN (BBITIOTHEHUE ICATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH ITOJT PYKOBOJICTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHHOE BBHITIOJTHEHNE ACATEIBHOCTH, pEIIeHUe MPOOJIEeMHBIX 3a71ay)




3. YCJIOBUSI PEAJIM3ALIMY YUEBHOM JUCLUAILIVUHBI

3.1. Tpe6oBaHNs K MUHUMAJbHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecre4yeHn 0
Peanmmzanmss ~ y4eOHOHW ~ aucOMIUIMHBI — TpeOyeT — Haimmuus ~ ydeOHoro  kaOuHera
«EcTecTBEeHHOHAYYHBIX JUCLIUILIUHY.

O6opynoBanue yueOHOro KabuHeTa:

- 10Ca/I0YHbIE MECTA 10 KOJUYECTBY O0YUaIOIINXCS;

- pabouee MeCTO IpernoaBaTers;

- KOMIUIEKT y4eOHO-METOAMYECKON JTOKYMEHTAIINH;

- KOMIUIEKT y4eOHO-HarisaHbIx mocoduit: moxenu crpykryp HHK, nunamuueckue mocobus,
MOPTPETHl YUYEHBIX, CXEMbl, TAaONMIBI, TpPAHCHAPAHTBl, MYJSDKH, TepOapHble SK3eMILIPHI
MyTalW{ y paCTeHHM, CKeJIeT, MarHUTHas JOCKA.

OO06opyoBaHKE M TEXHOJIOTHYECKOE OCHAIIEHNE Pa00UYNX MECT:

- KOMIIBIOTEpHI, INPHUHTEP, CKaHEp, MOJAEM (CIyTHHKOBAas CHUCTEMa), MPOEKTOp, IUIOTTED,
porpaMMHOe oOecredeHre oO0mero u npodecCHOHAIBHOTO HAa3HAYCHHS, KOMIUIEKT Y4eOHO-
METO/IMYECKON TOKYMEHTAIUH;

- METOIMYECKUE TTOCOOUS, NHTEPAKTUBHAS 1OCKA.

3.2. UudopmaunonHoe odecriedyeHue 00yueHust
Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31aHuil, UHTepHeT-pecypcoB, 10NOJHUTEIBHON
JIUTEPATYpPbI

OcHoBHas JuTeparypa:

1. benses JI. K., HQoimwuy [I'M., Kysneyosa JLH. u Op. buomorus (6a30BbIid
ypoBess). 10 kmacc. — M., 2005 (bubnmorexka KBI'Y).

2. 3axapos B.B., Mamonmos C.I. OO6mas Ouonorusi: yueOHuk mis 10 ki
o01reobpazoBaTeNbHBIX yupexaeauil. - M.: JIpoda, 2006-2008 (6ubaunorexa KBI'Y).

3. Koncmaumunos B.M. O6miast 6uosiorusi: y4eOHUK JUIsl CTYA. YUYPESKICHHUH CPE]I.
npod. odpazoBanus / nox pea. B. M. Koncrantunosa. - M., 2003 (6ubmmoreka KBI'Y).

4, Kosznosa U.U., buonorus [DnekrpoHHsbIid pecypc]: yueonuk / N.W. Kosznosa, 1. H.
Bonkos, A.I'. Mycradusn - M.: [DOTAP-Menaua, 2015. - 336 c. - ISBN 978-5-9704-3440
5. Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970434406.html

JlonoJTHUTEeNbHAS IUTEpaTypa.

1. Humutpue A.Jl. Dxonorusi [DIEKTPOHHBIN pecypc]: yueOHOe mocobue/— DIEKTPOH.

TekcToBble JaHHbIE. -CaparoB: By3oBckoe oOpaszoBanme, 2018. —111 c.— Pexum
nocryma: http://www.iprbookshop.ru/74961.html.— DBC «IPRbooks»
2. buonorus [Onexrponnsiit pecypc| / P.I. 3asu, B.D. byrBunosckuii, B.B.

HaBbinoB, W.B. PaukoBckasg. Munck: Bpumn. mk.,, 2015, Pexum  gocryma:
http://www.studentlibrary.ru/book/ISBN9789850625557.html

3. buonorus. CoopHHK 3amad s aOUTYpUEHTOB [DnekTpoHHBIM pecypc] / P.I.
3asn, B.D. byrBunosckuii, B.B. JlaBpinioB - Munck :Beim. mk., 2017. Pexum pocrymna:
http://www.studentlibrary.ru/book/ISBN9789850619525.html

4. buonorus. Tectsl [Onexkrponnslii pecypce] / P.I'. 3asn, B.3. bByreunosckuii, B.B.
JlaBbIIOB - Munck :Bpimr. IIK., 2015. Pexum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN9789850625595.html

5. Komenesckas . B., Kvko U. B., Ckeéopuos II.M., Tumos E.B.Oxonorus /Ilox
penakuuei: Turos E.B. M3nanue: 6-e uzn. crep. ['ox Beimycka: 2018.

6. Cusoenazoe B. U., Aeagponosa H. b., 3axaposa E. T. buonorus. OOmias
ouonorus: 6a3oBbIit ypoBenb, 10—11 kimacc. — 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. IlpodwnbHblii ypoBeHb, 11 i
yaeOHuk s 10 k1. o61meodpa3zoBaTeNbHBIX yupexkaeHuit /, - M.: [Ipoda, 2007

8. benses /. K. Obmas 6uonorus: yueOHuk mis 10-11 ki o6meoOpa3oBaTenbHBIX
yapexnaenuit / — M., [Ipocsemenue, 2004.

I[OHOJIHI/ITGJH)HI)IG HMHTCPHCT-UCTOYHUKH T10 OuoJIoruu OTKPBITOT'O AOCTYIIA:

www. sbio. info (Bcst Ouonorus. CoBpeMeHHast OMOJIOT S, CTaThi, HOBOCTH, OMOITHOTEKA).
www. window. edu. ru (EnuHoe OKHO 1ocTyma K o0pazoBaTenbHBIM pecypcam MHTepHeTa
1o OuoJIoTHN).

www.5Sballov. ru/test (TecT 1st aOUTYypHUEHTOB 1O BCEMY LIKOJIBHOMY KypCy OHOJIOTHH).
www. vspu. ac. ru/deold/bio/bio. htm (TenekoMmmyHHUKAITMOHHBIE BUKTOPUHBI 110 OMOJIOTUH
—)KOJIOTHH Ha cepBepe BOPOHEKCKOTO YHUBEPCUTETA).

www. biology. ru (buonoruss B OtkpbiToM Kosuiemxke. CalT COAEPKUT DIEKTPOHHBIN
y4eOHHK 1o Ouosioruu, On-line TecTsl).

www. informika. ru (OneKTpOHHBINH y4eOHHUK, O0JIBIION CIIUCOK MHTEPHET-PECYPCOB)
www. nrc. edu. ru (buomornueckas kapTuHa mupa. Paznen KOMIbIOTEpHOro y4eOHHUKa,
paspaboTaHHOr0 B MOCKOBCKOM IrOCYJAapCTBEHHOM OTKPBHITOM YHHUBEPCHUTETE).

www. kozlenkoa. narod. ru (s Tex, KTO yduTcs caM M YYUT JAPYTUX; OYHO U
JMCTAaHIIMOHHO, OMOJIOTHH, XUMUH, JIPYTUM TIPEIMETAM).

www. schoolcity. by (buonorus B Borpocax u OTBeTax).

www. bril2002. narod. ru (buonorus s mkoiabHUKOB. KpaTkas, KoMIakTHas, HO
JIOCTaTOYHO TMOapoOHass mHbopmarus no pasnenam: «OOmias Owmomorus», «boraHukay,
«3oonorusny, «4emoBex»).



4. KOHTPOJIb U OIEHKA PE3YJBTATOB OCBOEHUS YYEFHOHN

JUCHUILINHDBI

KoHTpo.1b M OlleHKA Pe3yIbTaTOB OCBOCHUS yUeOHOW TUCIUIUIMHBI OCYIIECTBIISETCS
IIpenojaBaTesieM B IPOLECCe MPOBEACHUS IPAKTUYECKUX paOOT, TECTUPOBAHMUS, A TAKKE
BBITIOTHEHUS 00YYaIONTIMICS HHANBUAYAIBHBIX 3a/IJaHHA, TPOSKTOB, HCCIIEJOBAHUH.

PesyabTarsl 00yyeHus
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHMA)

(DOpMI)I H METO/bI
KOHTPOJIA U OHCHKH

pe3yJabLTaToB
o0yueHust
[Ipu ocBoeHun yueOHOM TuciuminHel «buonorus» cryaeHramMmu Dopmul KOHmMponA
JOCTUTAIOTCACIEAYIOIINX PE3YIbTATOB: o0yuenus.
1. auunocmmuuvix: - JOMalmHMe  3ajaHusA

e [IOHMMaHWE B3aUMOCBSI3W W B3aWMO3aBUCHMOCTH €CTECTBCHHBIX HayK,
WX  BIUAHHS  HAa  OKPYXKAKMIIYIO  Cpely, OKOHOMHYECKYIO,
TEXHOJIOTHYECKYI0, COMHAIBHYIO M ITHYECKYIO CQEphl IeATeTbHOCTH
YeloBeKa;

® CIOCOOHOCTh HCIIOJIB30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTHHE Mupa B oOpa3oBaTelbHOM U MpodeccroHaTbHOMN
NESTEIbHOCTH,  BO3MOXKHOCTH ~ WH()OPMAIIMOHHOW  Cpeabl Ui
obecrieueHust MPOTYKTUBHOTO CaMOOOpPa30BaHMS;

® BJAQJACHHEC KYJbTYPOW MBINIJICHUS, CIOCOOHOCTH K 0000IIeHHIO,
aHaJIM3y, BOCIPUATHIO MHQOpMAIUK B 00JacTU €CTECTBEHHBIX HayK,
MOCTAaHOBKE Ileld U BbIOOpY TyTed ee  JTOCTHXKEHUs B
npodeccuoHabHOU chepe;

® CIIOCOOHOCTH PYKOBOJCTBOBAaThCS B cBOei JeSITeIbHOCTH
COBPEMEHHBIMH  MPUHLUIAMU  TOJIEPAHTHOCTH, auanora U
COTPYJIHUYECTBA; TOTOBHOCTh K B3aHMMO/ICHCTBUIO C KOJUIeraMu, paboTe
B KOJUIEKTHBE;

® TOTOBHOCTb HCIOJIb30BaTh OCHOBHBIE METObI 3aIIUTHI OT BO3MOMXHBIX
MOCJICICTBHI aBapuii, KaTacTpo(, CTUXUHHBIX OCACTBU;

e o0OnmagaHue HaBBIKAMU 0e€30MacHONl paboThl BO BpeMs MPOEKTHO-
HCCIIEIOBATENIbCKOM M OKCIEPUMEHTAIbHOW JIEATENbHOCTH, IPHU
HCIOJIb30BaHUU J1a0OpaTOPHOTO 000PYIOBAHMUS,

® CIOCOOHOCTh HCMOJB30BaTh MNPHOOPETEHHBbIE 3HAHHMS U YMEHHS B
MPAKTUYECKON NEATEIIbHOCTH M TTOBCETHEBHOM KU3HU IJIs1 COOMIOICHUS
Mep Mpo(UIaKTUKU OTpaBJICHH, BUPYCHBIX U JIPYTUX 3a00JeBaHUM,
CTpPECCOB, BPEAHBIX MPUBBIYEK (KypeHUs, aJKOTolnu3Ma, HAPKOMAHUH);
MIpaBUJI TTOBEACHUS B IPUPOIHON Cpefie;

e TOTOBHOCTHh K OKa3aHHIO MEPBOM MOMOIIM MPU TpaBMax, MPOCTYIHBIX U
JPyTHUX 3a00J€BaHUSAX, OTPABICHHUSIX MUIIEBHIMU MPOTYKTAMHU.

2. memanpeomemHbIxX:

® OCO3HAHHE COLIMATBbHOU 3HAYUMOCTHU cBOEH
npodeccuu/cnenuantbHOCTH, obnananue MOTHBAIUEH K
OCYIIECTBIICHUIO MTPO(HECCHOHATEHOM NEeSITENbHOCTH;

® TOBBIIIEHHWE WHTEIJICKTYalbHOTO YPOBHS B TIPOIlECCe H3yUEHUs
OMONOTUYECKUX SBICHUHM; BBIJAIONINXCA JOCTHKCHHH OHOJIOTHH,
BOIIEAIINX B  OOIIEYETIOBEUECKYI0  KYJIbTYpPYy;  CIOXHBIX U
MPOTUBOPEUUBBIX MyTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIOB,
WJeH, Teopuid, KOHIEHIHiA, TUNoTe3 (0 CYNIHOCTH M MPOMCXOXKICHHUH

H]I)OGJTEMHOFO XapaxkTepa,

- MpaKTHYECKHe 3a/IaHus 110
pabote ¢  wmHbOpMalUeEH,
JIOKYMEHTaMH, JIUTepaTypoif;

- MOArOTOBKAa M 3alluTa
WHVBU/Ty aJIbHBIX u
TPYIIIOBBIX 3aJaHui
MPOEKTHOTO XapaKTepa;

-Toknamel W pedeparsl  Ha
CeMUHapax;

Dopmit OUeHKU
pe3ynbmamueHocmu
00yuenus:

-HaKOIHUTEIbHASL cucTemMa
0a/IoB, Ha OCHOBE KOTOPOi
BBICTaBJISCTCS UTOroBast
OTMETKa,

-TPaIMIHOHHASL crucTemMa
OTMETOK B 0ajiax 3a KaKmyro
BBITMIONIHCHHYIO ~ paboTy, Ha
OCHOBE KOTOPBIX BBICTABIISACTCS
UTOTOBAast OTMETKA.




KU3HH, 4YEJIOBEKAa) B XOJ€ pabdoThl € pa3iIMYHbIMM HCTOYHUKAMU
uHbOpMaInu;

CIOCOOHOCTh OPraHU30BHIBATh COTPYIHUYECTBO €AMHOMBIIIJICHHUKOB,
B TOM YHCJE C HCIOJB30BAaHHEM COBPEMEHHBIX HH()OPMAIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHA;

CIOCOOHOCTh NMOHUMATh HMPUHIMITEI YCTOWYMBOCTH U MPOAYKTHBHOCTH
KUBOW MPHUPOJBI, MTyTH €€ U3MEHEHHUS IMOJ BIMSHUEM aHTPONOTEHHBIX
(GaKTOpOB, CIMOCOOHOCTH K CHCTEMHOMY aHAJM3y TJ00aTbHBIX
HKOJIOTUYECKUX MPOOIIeM, BOIIPOCOB COCTOSIHHUS OKPYKAIOIIEH Cpenbl U
paMoOHAIFHOTO UCTIONB30BaHUS IPUPOTHBIX PECYPCOB;

yMEeHHE OOOCHOBBIBATH MECTO W POJIb OHOJOrMYECKMX 3HAHUH B
MPAaKTUYECKOH  NIEeATENPHOCTH  JIIOACH, pa3BUTHH  COBPEMEHHBIX
TEXHOJIOTHH; OIpPENeNATh JXUBbIE OOBEKTHl B TPUPOAE; TMPOBOIHUTH
HAOJIOIEHUST 32 DKOCHCTEMAMH C IIEJbI0 MX OMHCAHUS W BBISBICHUS
€CTeCTBEHHBIX W  AHTPONOTEHHBIX  W3MEHEHW; HaXOAWTh U
aHAJIM3UPOBATh HHPOPMALHIO O )KUBBIX O0BEKTaX;

CTIIOCOOHOCTH IPUMEHSITh OMOJIOTHYECKUE U IKOJIOTUIECKUE 3HAHUS JIIS
aHaJN3 MPUKIIAIHBIX TPOOJIEM XO35HCTBEHHON JEATeIbHOCTH;
CIOCOOHOCTh K CaMOCTOSITEIbHOMY TIPOBENICHHIO HCCIIEIOBAHUH,
MMOCTAHOBKE €CTECTBEHHO-HAYYHOTO OJKCIIEPHMEHTa, HCIOJIb30BAHUIO
WHPOPMAIIMOHHBIX ~ TEXHOJOTMHA  JUIi  pEelIeHWs  HaydyHBIX U
po¢eCCHOHANIBHBIX 33]1a4;

CIOCOOHOCTH K OLIEHKE 3TUYECKUX aCIEKTOB HEKOTOPBIX MCCIIEJOBAHUM
B oOmactm  OuoTexHoJOTMH  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE
OTUIOZIOTBOPEHUE);

npeomMemmuix:

c(hOpMHUPOBAHHOCTh TPEACTABJICHHH O POJMM U MECTe OHOJIOTHMH B
COBPEMEHHOI Hay4yHOH KapTHHE MHpa; NOHMMAaHUE POJIU OHOJIOTHH B
dbopMupoBaHuM Kpyroszopa u (YyHKIMOHATBHOW TPAMOTHOCTH JUIS
pelIeHUs MPaKTUYECKHUX 3a/1a4;

BJIQJICHUE OCHOBOIOJIATAIOIIMMU TOHSTUSMU U TPEICTABICHUSIMH O
YKUBOI MPUPOE, €e YPOBHEBOW OpraHU3alH U SBOJIIOLIUN; YBEPEHHOE
0JIb30BaHKHE OMOJOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIHKOIA;
BIIaJICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MMO3HAHMUSI, UCIIOJIb3YEMbIMH
pu OMOJOTHYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB U IKOCUCTEM:
OMMCAaHUEM, U3MEpPEHHEM, IPOBEICHUEM HAOIIOACHUI; BBIABICHUE H
OLIEHKa aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

c(OPMUPOBAHHOCTh YMEHHI OOBSICHATH PE3YJbTaThl OMOJIOTUYECKUX
AKCIIEPUMEHTOB, PelIaTh 3JIeMEHTapHbIe OMOJIOTHYECKUE 3a]auu;
Cc(OPMHUPOBAHHOCTh COOCTBEHHOM MO3MIMM IO OTHOUIEHHIO K
Ouosiornyeckoil MHQGOpMaIUK, MOJy4yaeMOH M3 pa3HbIX HCTOYHUKOB,
1J100aJIbHBIM 9KOJIOTHYECKUM NpoOIeMaM U MyTSIM UX PEHICHHUS.

JINCT PETUCTPALIMU N3MEHEHUN




Ne PexBHU3UTHI TOKyMeHTa 00 [Hata
n/n | ConepxaHue U3MEHEHHS YTBEPIKICHUH NU3MEHEHHS BBEJICHUS
M3MEHEHHSI

1 AxTyanu3upoBaHa pabouas [IpoTokoun 3acemanus Kadenpol 28.08.2016
nporpamma MaTeMaTHIeCKUX U OOIINX
OOHOBJIEH CIMCOK y4eOHOU €CTECTBEHHOHAYYHBIX AUCLUILINH
JUTEPaTyphbl Ne 1 ot 28 aBrycra 2016 roga

2 AkTtyanusupoBaHa padouas [Iporokon 3acenanus xkageapsl 28.08.2017
porpamma. MaTeMaTHIeCKUX U OOIINX
OOHOBIIEH CIMCOK y4eOHOU €CTECTBEHHOHAYUYHBIX JUCLMILINH
JUTEPaTyphI Ne 1 ot 28 aBrycra 2017 roga

3 | AxryanusupoBaHa pabouas IIporokon 3acemanus LHK 04.09.2018 r

nmporpamma
OOHOBIIEH CIMCOK y4eOHOU
JTUTEPaTyphl

OO6meo0pa3oBaTeIbHBIX U
T'YMaHHUTAPHBIX JTUCITUTUTAH
1 ot 04 centsa6ps 2018 T.




