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Pabouyas nporpamma y4yebHOM AucuMnIvHbl «buonorus» paspaboTaHa Ha
OCHOBaHMM MPUMEPHO MPOrpaMMbl YYeBHOM AMCUMNAWHLI, PEKOMEHLOBaHHOM
PrAY «®NPO» (npotokon Ne 3 ot 21 mons 2015 r., PernctpayoHHbIA HOMep
peueH3nn 372 ot 23 wmwona 2015 r. PrAY «d®MPO»), B COOTBETCTBUM C
PekomeHAaUmMsMN N0 OpraHu3auuy nosyyeHust cpedHero obuero obpasoBaHns B
npefenax OCBOEHWs 0bpa3oBaTe/bHbIX MPOrpaMM cpeaHero npog)eccUoHabHOro
06pa3oBaHMa Ha 6Gase OCHOBHOIO 06Lero obpasoBaHWA C yyeTom [prmMepHOi
OCHOBHOM 06pa3oBaTe/lbHO nNporpaMMbl  CpedHero o6Llero o6pas3oBaHus,
0[106pPeHHOIN peLLeHneM (heaepasbHOro y4ebHO-MeTOANYECKOro 00beAVHEHUS MO
06Lemy o0bpa3oBaHuto (MPOTOKON OT 28 mtoHA 2016 1. No 2/16-3).

CocTaBuTenb: npenogaeartenb Kageapbl 06LeobpasoBaTe/ibHbIX AUCLUMMINH
B.B. boguHa.

PaccMOTpeHa Ha 3acefaHun Kadeapbl 061Le06pa30BaTeNlbHbIX ANCLMMIMH
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1. MACIMOPT PABOUE MPOIrPAMMbI YYEGEHOW ANCUNTTMHDI
«BNONOT NA»

1.1. ObnacTb NpUMeHeHNA paboyeli NporpamMmmb|

Pabouyasa nporpaMmma yyebHOn AucuunavHel fBnsieTcs vacteto MIMCC3 no
cneumansHocTam CIMO 35.02.07 «MexaHu3auusi cenbCcKoro xossaicTeay», 35.02.08
«INeKTpugmKaums 1M aBToMaTM3aumsa  CebCKOro  Xossanctea», 21.02.05
«3eMe/IbHO-UMYLLLECTBEHHbIE OTHOLLEHNS», 23.02.03 «TexHn4eckoe
06CNy>XnBaHe N PeEMOHT aBTOMOGUNBLHOrO TpaHcnopTa», 09.02.05 « MpuknagHas
NMH(popmaTmKa (Mo oTpacam)».

Cofep>kaHne nporpammbl NPeLCTaB/IEHO CEMbIO TEMAMW:

- YueHue 0 Knetke

- OpraHusm. PasMHOXeHWe 1 MHAMBUAYa/IbHOE Pa3BUTNE OPraH3MOoB

- OCHOBbI TEHETUKM 1 CeNneKumm

- DBO/IOLIMOHHOE YYeHue

- VicTopuns pasBUTUSA XKN3HWN Ha 3em/ie

- OCHOBbI 3K0/10TNN

- bBuoHunka

CofepXaHue Kax4oW TeMbl  BK/IHOYAeT TeOpeTMYeCKUA U MpaKTUKO-
OPWEHTUPOBAHHbIN MaTepuan.

[MporpamMma  npegycmatpusBaeT  (OPMMpOBaHME Yy  OByYatoLLMXCS
oOLleHayYHbIX 3HAHWA, YMEHWA W HaBbIKOB, YHMBEPCA/IbHLIX CrOCOO0B
[NEATENIbHOCTU W K/HOYEBbLIX KOMMETEHUMA.  TIPUOPUTETHBIMU U3 HUX NpU
N3yyeHUn OMONOTMM SABNAKOTCA YMEHMe CpaBHMBaTb OMONOrMYecKue OO0BLEKTHI,
aHanM3nposatb, OUeHMBaTb M 00600WATb CBEAEHUS, YMeTb HaxoAuTb W
MCMo/b30BaTb MHOPMALMIO U3 Pa3/INUYHbIX MCTOYHUKOB.

Mpn M3yYeHUM Kypca peLlaroTcs BaXKHeWLve 3afayun, CToswme nepeq,
OVONIOTNYECKO HayKOW, peLleHMe KOTOPbIX HanpasleHO Ha pauvoHasibHOoe
NMPUPOLOMNO/b30BaHNE, OXPaHy OKPYXKatoLLein cpefbl Y 340P0BbA THOAEN.

Mpn oTGOpe cofepXXaHus UCMOMb30BaH Ky/bTYpPOCO0OpasHbIA noaxod, B
COOTBETCTBUM C KOTOPbIM OOy4aroLmecsd [O/MKHbI YCBOUTb 3HAHUS U YMEHUS,
HeobxoauMble Ans (POPMUPOBaHMA O6LLEIN KyNbTypbl, ONpeienstowein ageksaTHoe
NnoBefleHNe YesioBeka B OKpYXKatoLlel cpefe, BOCTpebOBaHHble B XXWU3HWM U B
NpaKTUYeCKOW AeATe/IbHOCTW.

Oco60e BHMMaHWe yeneHO 3KOI0rM4YecKoMy 06pa3oBaHUIO U BOCMUTAHUIO
obyvaromxcsi,  (OPMUPOBAHUID Y  HUX 3HaHUA O  COBPEMEHHON
€CTECTBEHHOHAYy4YHOW  KapTMHE  MWUpa,  LEHHOCTHbIX  OPWEHTaUWiA,  4TO
CBMAETeNbCTBYET O NymMaHu3aumm 61Monornyeckoro obpasosaHms.



1.2. MecTo yuebHoit gucumnnunHel B MNMNCC3:

B yyebHOM nnaHe yyebHasa gucuunamHa «buonormns» BXoauT B COCTaB LMK/a
006LLLe06pa3oBaTe/ibHbIX YYeOHbIX AUCUUNIVH, NpeanaraeMbiXx 06pa3oBaTe/lbHbIX
obnacTei

13. Uenmm v 3agadum  y4yebGHOM AuCUMNAMHBL -  TpeboBaHUA K
pe3y/ibTaTam 0CBOEHUA YUEOHOW AUCUUMNTINHBI:

CogepxxaHve nporpammbl  «BUOOrUA»  HanpaBfieHO Ha  AOCTVKEHWe

CNeayoLmx Lenei:

* MoflyyeHne (YHOAMEHTIbHbIX 3HAHWA O OMONIOTUYECKMX CUCTEMAX
(Knetka, OpraHusm, T[lonynauma, Bwug, 3kocuctema); WCTOpPUM  pa3BUTUSA
COBPEMEHHbIX MPeACTaBMEHWMIA O XMBOW NPUPOAE, BblAANOLWMNXCH OTKPbITUSX B
OVONOrNYeCKo Hayke; posiM  OGUOMOrMYECKOM Haykm B (hOpMUPOBaHUN
COBPEMEHHOM eCTeCTBEHHOHAYYHOW KapTUHbI MM1Pa; MeToAax Hay4yHOro Nno3HaHus;

* 0B/flafieHNE YMEHWNAMM JIOTMYECKN MbIC/INTb, 060CHOBbLIBATL MECTO U POJib
OVO/IOTNYECKMX 3HAHWA B MPaKTUYECKOW [eATeNIbHOCTU JII0AeW, pasBUTUN
COBPEMEHHbIX TEXHOMOMMIA; ONpeaensiTb XuBble 00BLEKTbI B NPUPOAE; MPOBOAUTb
HabMoAeHNA 3a IKOCUCTEMAMU C Lie/IblO0 MX ONUCAHWUS N BbIsSIBNIEHWS €CTECTBEHHbIX
MW aHTPOMOreHHbIX W3MEHEHW; HaxXo4uTb W aHa/IM3MpPoBaTb MHOPMaLM0 O
XXMBbIX 00beKTax;

* pa3BUTME NO3HABATE/IbHbIX NHTEPECOB, UHTENNEKTYasIbHbIX U TBOPYECKNX
CNocobHOoCTEN 00yYalOLUMXCA B MPOLIECCE U3YUYEeHUS OUONOrNMYECKUX SBMEHWUNA;
BblAAIOWMNXCA  JOCTMXKEHUIA  Ouonorny, BOLWEAWNX B 00LLeYeI0BeYECKYHO
Ky/NbTYpPY; CNOXHbIX Y NPOTUBOPEUMBLIX NYTEN PasBUTUA COBPEMEHHbIX HaYUHbIX
B3rNA40B, WAeil, TeOPUIA, KOHLENUWA, rmnoTe3 (0 CYLUHOCTUM M MPOUCXOXAEHWNN
YXWM3HW, YesioBeKa) B Xofe paboTbl C pas/IMYHbIMM UCTOYHUKAMU UHOpMALnK;

* BOCMUTaHWe YOEXAEHHOCTM B HEOO6XOAMMOCTM MO3HAHUA KMBOW
npupoabl, HeoOXOAUMOCTU palMOHa/IbHOTO MPUPOLONOSb30BaHNSA, GEepPeXKHOro
OTHOLUEHMS K NPUPOAHBIM pecypcam M OKpyXatoweil cpege, COOBCTBEHHOMY
3[J0POBbIO; YBKEHUS K MHEHMIO OMMOHEHTa Mpu 06CYXAEHUM OMOTOrNYECKNX
npo6nem;

* NCMNONb30BaHME MPUOBPETEHHLIX OMONOrMYECKUX 3HAHWA U YMEHWUIA B
MOBCEAHEBHOM J>KU3HU [A/1F OLEHKW MNOCNeACTBUA CBOe [eAaTenbHocTn (U
AeATeNbHOCTU APYrMX Nt0Aein) No OTHOLLEHWMIO K OKPYXXaloLLEen cpeae, 310POBbiO
OPYrUX Nofen n cobCTBEHHOMY 3[0POBbLHD; OOOCHOBaHWE M COGMKOAEHME Mep
NPOMNaKTUKA  3a00MeBaHUI, OKasaHWe MepBO/ MOMOLWM Npu  TpaBMaXx,
CO6/I0AeHMe NpaBu NOBEAEHNSA B MPUPOSE.

TpeboBaHUA K pe3ynbTataM 0CBOEHMUS Y4eOHOW ANCUUM/INHBI.

OCBOEHME COfepPXKaHUst YYeOHON AMcUMNINHBI «Buonorus» obecnevmBaeT
LOCTVDKEHWE CTY[eHTaMK CeayoLwWwmnx pesynbTaTos:

* INYHOCTHbIX:



- C(hOPMMPOBAHHOCTb YyBCTBA FOPAOCTU W YB@KEHWUA K WCTOPUM U
AOCTVXKEHMAIM  OTEYECTBEHHON  OMONOrMYECKO Hayku; NPeAcTaBleHns o
LLe/IOCTHOM eCTeCTBEHHOHAYYHOW KapTUHE MMPa;

- MOHUMaHWe B3aMMOCBA3M W B3aMIMO3aBMCUMOCTM €CTECTBEHHBIX HayK, UX
BMAHWSA Ha OKPY)XaloWyl  cpedy, 9KOHOMMWYECKYHD, TEXHONOrMYECKYHO,
COUMa/IbHYIO M 3TUYECKYHO Chepbl AeATeNIbHOCTM YE0BEKa,;

- CMoco6HOCTb UCMO/b30BaTh 3HaHMSI O COBPEMEHHON eCTECTBEHHOHAYYHOM
KapTHe Mupa B 06pa3oBaTeNlbHOM W NPOMECCUOHANBHOW  AeSTENbHOCTY;
BO3MOXXHOCTM  MHM(OPMaLUMOHHOM cpefdbl AN 0becneyveHUss MNPOAYKTUBHOIO
camoobpa3oBaHus;

- BNIafieHNe Ky/bTYpOW MbILEHNs, CMOCOBHOCTb K 0606LLEHNIO, aHaNn3y,
BOCMPUATMIO MH(OpPMaLUMK B 061aCTM €CTECTBEHHbIX HayK, MOCTaHOBKE Lenu K
BbIGOPY MyTel ee AOCTUXKEHUSA B NMPONECCUOHA/ILHOW Ccepe;

- CNOCO6GHOCTb PYKOBOACTBOBATLCS B CBOEN AEATENIbHOCTN COBPEMEHHBLIMU
NpUHUMNAMN  TONIEPAHTHOCTW, [Auanora W  COTPYAHWYECTBA, TOTOBHOCTb K
B3aVIMO/ENCTBUIO C KOJeramun, paboTe B KO/NEKTUBE;

- TOTOBHOCTb MCMO/b30BaTb OCHOBHblE METOAbl 3aliWTbl OT BO3MOXHbIX
MocneACTBMIN aBapuid, KatacTpom, CTUXUIHLIX BeACTBUI;

- 06nagaHve HaBblkaMK 6e30MacHoOi paboTbl BO BPeMS MPOEKTHO-
MCCNefoBaTeNIbCKON N 3KCMEPUMEHTAIbHOM [eATeNIbHOCTW, MPU MCMNO/b30BaHUN
nabopaTopHOro 06opya0BaHNS;

- CMOCOGHOCTb WCMOMb30BaTh MPUOOPETEHHbIE 3HAHWMS W YMEHUS B
MPaKTUYECKOW AeATeNIbHOCTU WM MOBCEAHEBHOM >XM3HU [ANA COOMOAEHUS Mep
NPOMNaKTUKN  OTPaBNEHWUI, BUPYCHbIX W APYrnx 3aboneBaHWi, CTPECCOB,
BPeAHbIX NPMBbIYEK (KYPEeHWs, ankoronmsma, HapKoMaHun); npasuna NOBeAEHNS B
NPUPOLHON Cpefe;

- TFOTOBHOCTb K OKa3aHWI0 MepBOil MOMOLWM MpW TpaBmax, MPOCTYAHbIX W
ApYyrux 3a60neBaHMsX, OTPaBEHMSX NULLEBLIMY NPOLYKTaMK;

* MeTanpegMeTHbIX:

- 0CO3HaHMe COoUMaNibHOM 3HaYMMOCTM CBOel npodieccum/cnennanbHOCTH,
ob6nafaHve MoTUBaLMel K OCYLLECTB/IEHNIO MPOGECCUOHAIbHOM AeATENbHOCTY;

- TMOBbILLEHNE WHTENNEKTYa/IbHOrO YPOBHA B MNPOLECCE  U3yYeHUs
OMONOrNYECKNX SBMEHWNIA; BbIAAKOLLUMXCA AOCTUMXKEHMIA GMONOrMK, BOLLEALWNX B
06LLEeYeI0BEHECKYIO KY/bTYPY; CMOXHbLIX M MPOTUBOPEUMBLIX MYTEA pa3BUTUS
COBPEMEHHbIX Hay4HbIX B3rMS40B, WOEN, TeOpwWi, KoHUenuwui, runotes (o
CYLLHOCTV U NPOVCXOXAEHWUN XM3HW, YeNOBEKA) B X0Ae PaboThl C pasiyHbIMU
MCTOUYHMKaMW MH(OPMaLIUK;

- CNOCOGHOCTb OpraHM30BbIBaTb COTPYAHWUYECTBO €4UHOMbILLIEHHWKOB, B
TOM  uyucne  C  WCMO/Mb30BaHWEM  COBPEMEHHBIX  MH(OPMaLMOHHO-
KOMMYHUKaLMOHHbIX TEXHONOMWIA;

- CNOCOGHOCTb MOHMMATb MPUHLMMbLI YCTOMYMBOCTM W MPOAYKTUBHOCTM
XKMBOIN NpuUpoAbl, MNyTU ee U3MEHEHUA MOJ BUSHUEM aHTPOMNOreHHbIX (PAaKTOpOB,
CMOCOOHOCTb K CUCTEMHOMY aHa/n3y rn06a/ibHbIX 3KOMOrMYecKMX Mpobnem,
BOMPOCOB COCTOSIHUA OKPY>XKaloLein cpefbl M pauMOHasIbHOr0 MCMo/b30BaHUA
MPUPOAHBIX PECYPCOB;



- YMeHMe O00O0CHOBbIBaTb MeCTO W pPofb OMOMNOrMYECKUX 3HaHWIA B
NPaKTUYECKOW [eATeNIbHOCTU /OAEN, pPasBUTUM  COBPEMEHHbLIX TEXHOJOMUNA;
onpefensaTb KuBble 00bEKTbl B MPUPOAe; MNPOBOAWUTL  HabnodeHMs  3a
9KOCUCTEMAaMM C  LEMbK WX OMUCaHWA W BbISB/IEHUS  ECTECTBEHHbLIX U
aHTPOMOreHHbIX M3MEHEHWUI; HAXOAWUTb M aHaIM3NPOBaTb MHHOPMALMIO O XKMBbIX
00beKTax;

- CNOCOBGHOCTb MPUMEHATL OMOMOTMYECKEe U IKOSIOTUYECKME 3HAHUS /1S
aHanm13a NpuKagHbIX NPobiem X03aMCTBEHHOW AeATeNIbHOCTY;

- CMOCOBHOCTb K CamOCTOSITe/lbHOMY — MPOBEAEHWUIO  UCCNef0BaHWiA,
MOCTaHOBKeE eCTECTBEHHO-HAY4HOr0 9KCMEePUMEHTA, MCNONb30BaHMIO
NH(POPMALIMOHHbIX TEXHOMOTUA NS PELIEHUss Hay4yHbIX U MPOMeCcCUOHaNIbHbIX
3ajavy;

- CMOCOOHOCTb K OLIEHKE 3TUYECKUX acrneKToB HeKOTOPbIX MCCNefoBaHuI B
06/1acTV 6UOTEXHONIOTNN (KTOHMPOBAaHWE, UCKYCCTBEHHOE OM/0A0TBOPEHME);

* NPeAMETHbIX:

- chOpMMPOBaAHHOCTb NPeACTaBNeHUA O PoOAM U MecTe 6uonorun B
COBPEMEHHOM Hay4yHOM KapTMHE MWUpa;, MNOHMMaHWMe ponu  6uonormn B
(hopMMPOBaHUN Kpyrosopa W (PYHKUMOHa/IbHOW rpaMOTHOCTU AN PeLleHuns
NPaKTMYeCKNX 3aaay;

- BNafleHWe OCHOBOMO/araWmMMmn NOHATUAMU U NPeACTaBNEHNAMUN O XKNBOW
npupoge, ee YPOBHEBOM OpraHM3auuMv W 3BOMIOUMK; YBEPEHHOe M0/b30BaHue
O100rMYecKo TEPMUHONOTEN U CUMBOJTMKOW;

- BflafieHne OCHOBHbIMW METOAaMW Hay4HOro Mo3HaHWUs, WCMO/b3yeMbIMU
NpU GUONOrNYECKUX UCCNEA0BAHUSAX XKUBbLIX 0OBEKTOB N 3KOCUCTEM: OMUCAHUEM,
N3MEPEHUEM, MPOBEAEHNEM HAOMOAEHWNIA; BbISB/IEHNE U OLEHKA aHTPOMOreHHbIX
N3MEHEHWI B MPUPOE;

- ChOPMUPOBAHHOCTb YMEHMUI OOBACHATL pe3ynbTaTbl OMONOrMYECKUX
9KCMePUMEHTOB, peLLaTb 3/1eMeHTapHble 61UONornyeckme 3agadu;

- C(hOPMUPOBAHHOCTb  COOBCTBEHHOW MO3UMLUMM MO  OTHOLUEHUKO K
61010rMYeCcKor MHGOPMaLMK, NOYyYaemMoin U3 pasHbIX UCTOYHUKOB, 106a/IbHbIM
3KO/IOrMYEeCKMM Npo6ieMam 1 NyTsSM UX PELLEHNS.

1.4. PeKOMeHAyeMOe KOJIMYeCTBO 4acoB Ha OCBOeHWe paboyen
nporpamMmmbl y4e6HON ANCUMNNVHBI:

MaKCUMasIbHON y4eBHOM Harpyskmn obydatowierocs 117 yacos, B TOM YUCHE:

00513aTeNbHOM ayAMTOPHOW Y4ebHOW Harpy3ku 06yuyatoLLEerocs 78 yacos;

camoCTOoATe/IbHOM paboTbl 06y4atoLLerocs 39 Yacos.



2. CTPYKTYPA U COAEPKAHUE YUYEBHON JUCITUTLINHBI

2.1. O0beM yueOHOH AUCHHUIJIMHBI H BHABI Y4€0HOii padoThI

Bup y4e6Hoii paGoThI Oo0bem
4acoB

MaxkcumaJsibHasi yaeOHasi HArpy3Ka (Bcero) 117
O0s13aTe/IbHAs ayIUTOPHAs Y4eOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

Ja00paTOpHbBIE PabOTHI 20

MPAKTUYECKUEC 3aHSITUS 20)
CamocrosiTesibHast padoTa 00y4armerocsi (Bcero) 39

Umoeosas ammecmayusi 6 Gopme mudPepeHIUpPOBaHHOTO 3aueTa — 2
ceMecTp




HanmeHoBaHue
pa3fenos 1 Tem

BeepeHue

Tema 1

2.2. TemaTU4ecKuiA NNaH 1 cofepXkaHne y4ebHoM ANCUMNANHbI «Bruonormsy

CogepxxaHue yyebHoro matepumana, nabopaTopHble paboTbl U MPaKTUYeCKUe 3aHATUS,
camocTosATeNbHas paboTa obyyaroLmxcs, KypcoBas pabota (NPOeKT) (ecim NpesycMOTpeHbl)

CopgepxaHue yue6HOro maTtepuana:

BBegeHne. O6bEKT U3yyeHUs 6Guonorum - >ueas npupoga. MpuU3HaKM XKXMBbIX OPraHU3MOB.
MHoroo6pasne opraHuM3MoB. Y poBHeBas opraHu3alus XWBOW NPUPOALI U 3BONOLNUA. MeTogbl
Mo3HaHMs >KWBOW npupogdbl. O6UMe 3aKOHOMEpPHOCTM 6uonorun. TpegmMeT  WU3YUYeHus
o6obujatoulero Kypca «buonorus», uenM M 3afadum  Kypca. M3yuyeHuMe  OCHOBHbIX
3aKOHOMEPHOCTEl BO3HWKHOBEHWS, PasBUTUS W  CYL|eCTBOBAHMSA JKWU3HWM Ha 3eMae W
COBpEMeHHO ee opraHusauuu. Ponb  6uonorMM B (HOPMUPOBAHMM  COBPEMEHHOIA
eCTeCTBEHHOHAYUYHOW KapTUHbl MUpa M B NpakTMYeckoi aeaTenbHocTu niofeii. CobnioaeHue
npaBun NoBeAeHUs B Npupoje, 6epexHoe OTHOLWIEHWE K 6MONOrUYeCKUM 06beKTaM (pacTeHUsM
M XXUBOTHBIM M MX cOOGLLECTBaM) U WX OXpaHa. KneTka - anemMeHTapHas >uBas cuctema U
OCHOBHas CTPYKTYPHO-(YHKLMOHANbHAA eMHNLA BCEX XMNBbIX 0praHM3MoB. KpaTkas ucropus
M3y4YeHUS KNeTKu.

CamocToaTeNbHas paboTa obyvaroumxcs: MHOroo6pasme XUBbIX OpraH3mMoB.
YYEHWE O KJIETKE
CopgepxaHue yue6HOro maTtepuana:

XnMunyeckas opraHmsaumna KneTku. OpFaHVILIECKI/IE N HeopraHnyeckme BeWECTBa KNETKN U
XXUBbIX 0praHn3mMoB. benku, yrnesofbl, MUNUAblI, HYKNeMHOBbIe KUCNOTbl U UX PO/b B K/ETKE.

CTpoeHue U QYHKLMM KNeTKW. Llutonnasma u knetouHas memopaHa. OpraHoungbl KNeTku.

OGMeH BelecTB W NpeBpalleHne 3HEPTUM B KETKE: NAACTUYECKUI 1 SHEPreTUUeckunii 06MeH.

OHK - HocuTenb HacneAcTBEHHON UHGOpMaLum. CTpoeHUe U GyHKLUM XpOMOCOM. Penaukayus
OHK. eH. FeHeTnyeckunin kog. buocuHTes 6enka

O6bem

yacoB

27

YpoBeHb
0CBOEHUA

1-2

1-2



Tema 2.

JlabopaTopHble paboTbl:

CpaBHeEHMNE CTPOEHUSA KNEeToK paCTeHMIZ N XUBOTHbLIX NO FTOTOBbIM MUKpONpenapaTam.
Katanntnyeckasas akTUBHOCTb (DEPMEHTOB B XWUBbIX TKaAHAX.
Hab6nwogeHne MmuTo3a B KneTkax Kopelka nyka.

[MpakTnyecKune 3aHATUA:

YcTpoiicTBO 6MONOrMYECcKkOro MUKpOCKONa U NMPUTOTOB/EHNE BPEMEHHOTO MUKponpenapaTa KAeToK KOXWLbl
Yewyn penyaToro nyka.

Hab6nwogeHne nnasmonnsa v gennasMonnsa B pacTUTENbHbIX KneTkax.

HabGniopeHne KNeToK pacTEHU N XWBOTHbIX NOJ MUKPOCKONOM Ha FOTOBbIX MUKpompenapartax, uUx
onucaHue. KoHTponbHas pa6oTta no teme YYEHWE O K/IETKE.

CamocToaTenbHana paboTta obydawouwmxcsa. OpraHuvyeckme u HeopraHMyeckme BellecTBa
KNeTKNW 1 XWUBbIX OpPraHu3mMoB. KneTkm M mx pasHoobGpas3ve B MHOTFOK/IETOYHOM OpraHusMe.
LUuntdepeHunposka kneToK. KnetouyHasa Teopus CTpPOeHWs opraHuM3MoB. [pokapuoTuyeckue wu
3yKapuoTuyeckue KneTku. Bupycbl Kak HekneTtouyHas opma XW3HU U UX 3HayeHue. bopbba ¢
BUPYCHbIMK 3a6onesaHuamu (CMWVA v gp.)
OPrAHW3M. PABMHOXEHWE N VHAVWBUWAYANBbHOE PA3BUTUE
OPrAHN3MOB

CopgepxaHue yue6HOro maTtepuana:

PasMHOXeHMe - BaXHelillee CBONCTBO XXWUBbIX OpraHM3mMoB. OpFaHVIBM - eAuHoe uenoe.
MonoBoe n 6ecnonoe PasMHOXeEHNE. Melios. O6pa303aHme MON0OBbIX KNETOK N OM/1I0A0TBOPEHNE.

NHanBuayanbHoe pasBUTME OpraHuWamMa. IMOPUOHANbHbLIN 3Tan oHToreHesa. OCHOBHbIE CTaguu
IMOPUOHANBbHOTO pas3BuTUA. OpraHoreHes. PUUYMHbLI HapylleHWit B pasBUTUM OPraHW3MOB.
NHanBuayanbHoe pa3BWTUE 4YenoBeKa. PenpoayKTUBHOe 3[40poBbe. [1oCneACTBUS BAUAHUS
anKorons, HUKOTUHA, HAPKOTUYECKUX BELECTB, 3arpsisHeHUs cpeabl Ha pasBMUTHE YenoBeKa.

JlabopaTopHble paboThbl:

Meiio3. CTpoeHWe MOMOBbIX KETOK.
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Tema 3

[MpaKTnyeckue 3aHATUA:

BbisBneHne v onucaHve NPU3HaKoB CXOACTBA 3apOoAbllleli YenoBeKa U ApYrMX NO3BOHOUHbIX Kak
[OKa3aTeNbCTBO WUX 3BOMKOLMOHHOINO poacTtBa. KoHTponbHas pa6ota no teme OPTAHWM3M.
PASMHOXEHWE N MHONBUAYANBHOE PASBUTUE OPTAHN3MOB.

CamocToaTenbHass pa6oTta obydalowmuxca: [locTaMbpuoHanbHoe pasBuTue. CX0AcTBO
3apogbllleid  npeAcTaBUTeneil  pasHbIX Tpynn  MO3BOHOYHbIX KaK CBUAETENbCTBO WX
3BOJNIIOLMOHHOTO poacTBa. [locneAcTBUA BAWAHWUA anKorons, HWKOTUHA, HAPKOTUYECKUX
BELLeCTB, 3arpssHeHNs cpefbl Ha pa3BUTUE Ye/lOBEKA

OCHOBbI TEHETUKW N CENEKLWW
CopepxaHue y4ebHOro matepuana:

3aKOHOMEPHOCTM HacNefoBaHWs MPU3HAKOB. FeHeTUKa - Hayka O 3aKOHOMEpPHOCTAX
HacnefCTBEHHOCTW W U3MEHYMBOCTU OPraHU3MoB. [eHeTUyeckas TEPMUHOMOINSA U CUMBO/MKA.
3aKOHbl TEHeTUKMW, YyCTaHOBMeHHble [. MeHaenem. MoHoru6pugHoe U AUTMGPUAHOE
CKpelimBaHue,

3aKOHOMEpHOCTI/I HacnepgoBaHuUs MpuU3HakoB. XpPOMOCOMHas Teopus HacneaCTBEHHOCTW.
BSaMMOAEVICTBMG reHos. eHeTMKa nona. CLI'EI'I]'IeHHOG C NONOM HacnepoBaHKe.

3aKOHOMEPHOCTM W3MEHYMBOCTU. HacnefcTBeHHas WAM  TEHOTUNMYECcKas W3MEHYMBOCTb.
MoaugpnkaumoHHas m3mMeH4mBocTb. OCHOBbI cenekuuu. FeHeTMKa - TeopeTuyeckas OCHOBa
cenekumn. OCHOBHble MeTOAbl CefekuMun: rumoépuamMsaLma U UCKYCCTBEHHbIE  oT6Op.
OfomallHMBaHWe >XMBOTHBIX W BblpallMBaHWe Ky/JbTYpHbIX PacTeHUN - HayanbHble 3Tanbl
cenekuuun. Yuenue H.W. BaBunoBa 0 LeHTpax MHOroo6pasms M MPOUCXOXAEHUS KYNbTYpPHbIX
pacTeHuWi. BuoTexHONOrus, ee JOCTMXKEHUS W NepCneKTUBbl PasBUTUA. DTUYECKMe acnekThbl
HEKOTOpPbIX AOCTUXKEHUA B  6uoTexHonorun. KioHUMpOBaHME >KWBOTHBLIX (Npo6nemsbl
KNOHMPOBAHUA YENOBEKA).

JlabopaTopHble paboThbl:

AHanuni heHOoTUNMYecKolW U3MEHYMBOCTU: MOCTPOEHUE BapuaLMOHHOrO psfja U BapualMOHHOMN
KPUBOWA.

M3yyeHne UEHTPOB MHOroo6pasvs u MNPOUCXOXAEHUS KYyNbTypHbIX pacTeHuir (no H.W.
Basnnosy).

[MpaKTnyeckue 3aHATUA:
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Tema 4

CocTaBneHMe CXem MOHOTMGPUAHOI0 U AMTUGPUAHOTO CKpewMBaHUs. PelleHWe FeHEeTUYECKMX
3agau.

PeweHne reHeTMyecknx 3agay (Ha B3aMMOfelicTBMe TEHOB W CLUENJIeHHOe C MOJ/IoM
HacnepoBaHue). KoHTponbHaa pabota no teme OCHOBbI TEHETUKW N CENEKLNW.

CamocToaTenbHass pa6oTa o6ydatolwmxca. [.MeHAenb - OCHOBOMOMOXHUK TEHETUKMU.
3HayeHWe TeHEeTUKU ANs Cenekumm u MeguuuHbl. HacnefcTBeHHble 60/1€3HU 4YenoBeka, WX
MPUYUHLI U NpotunakTuka. OCHOBHbIE [OCTUXEHUS COBPEMEHHOW CeneKkUUU KynbTYpPHbIX
pacTeHuit, [JOMalIHUX XWUBOTHbIX U MUKPOOPraHUM3MOB. KNOHUPOBAHME XWBOTHbLIX. PelleHue
3a[ja4y Ha MOHO- N AUTMGPUAHOE CKpellWBaHWe, Ha CLENeHHOe C MOIOM Hac/lefoBaHue.

3BONKOUMNOHHOE YHYHEHUE

CopgepxaHue yue6HOro maTtepuana:

JBONMOLUMOHHOE yyeHue Y. [apeuHa. 3HauyeHue paboT K. JlnHHeda, XK.b. Jlamapka B pa3sButum
3BO/IIOLMOHHBLIX WAed B 6MONOrMU.ECTECTBEHHbLIA 0T60p. PONb 3BOMOLMOHHOIO Y4YeHUs B
(hopMMUPOBAHUMN COBPEMEHHOW ecTeCTBEHHOHay4yHOW KapTWUHbl Mupa. KoHuenuus Buaa, ero
Kputepun. Monynaums - CTpyKTypHasa eAuHMLa BULa U 3BONIOLUN.

CuHTeTMYecKas Teopus 3BoMOLMM. MUKpo3BoaoLMS.  [ABVMXKyUMe CUMbl  3BOMIOLMUMK.
CoBpeMeHHble NpeAcTaBneHuns o BugoobpasosaHum (C.C. Yetsepukos, V.M. LU ManbrayseH).

MakposBontouus. [okasaTenbCTBa 3BOMOLMM. OCHOBHble HamnpaBfeHWUs 39BOMIOLMOHHOTO
nporpecca. buonoruyeckuii nporpecc n 6monorndeckuii perpecc. CoxpaHeHue 61MONOTMYECKOTO
MHOro06pasns Kak OCHOBbl yCTOWYNBOCTU GUOCHEPbI N MPOrPECCMBHOTO ee pasBuTus.

JlabopaTopHble paboThbl:

M3yuyeHre MOPHONOrMUYECcKOro KpuTepus Buaa.
MpakTuyeckne 3aHATUSA:

Mpucnoco6neHe OPraHM3MOB K pasHbIM cpeflam 06MTaHus.

CamocTosiTenbHaa pa6oTa o6ydalouuxca: WcTopus pasBUTWS  3BOMIOLMOHHLIX UAEHA.
JokasaTenbcTBa 9BOMOLUMU. [IPpUUYMHBLI BbIMUpPAHWUA BUAOB. BUONOrMYeckuit nporpecc W
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Tema 5

Tema 6

6nonormyecknin perpecc.

MCTOPUA PASBUTUNA XKXN3HW HA 3BEMJE
CopgepxaHue yue6HOro maTtepuana:

KpaTtkaa wuctopua pasButua opraHMyeckoro Mupa. [MUNOTe3bl MNPOUCXOXKAEHUSA >KU3HU.
Y CNoXXHeHWe XXUBbIX OpraHM3mMoB Ha 3emne B npouyecce aposwOUnn.

3BoNoUMA yenoBeka. COBpeMeHHbIE TMMNOTE3bl 0 MPOUCXOX/AEHUN uyenoBeka. [okasaTenbCcTBa
poAcTBa YenoBeKa C MIEKOMUTA W MMU XUBOTHbIMU. EANHCTBO NPOUCXOXAEHNS YeNOBEYECKUX
pac.

JlabopaTopHble paboThbl:

AHann3 1 OLeHKa pas3NNUHbIX TMNOTe3 NMPOUCXOXAEHUS XN3HU.

[MpaKTnyeckue 3aHATUA:

KpaTkas MCTOpuS pasBUTWsS OpraHMYyeckoro Mmupa. KoHTponbHas pa6oTa Mo Teme
BONMOUMNOHHOE YYEHUE N NCTOPUA PASBUTNA XXN3HWN HA 3EMIJIE.

CamocTosiTeNnbHass pa6oTa obydarowmxcsa. COBpPeMEHHbIe TUNOTE3bl O MPOUCXOXAEHUN
YyenoBeka. IBOMOLMA YE/IOBEKA.

OCHOBbI 3KON0TIrnn

CopgepxaHue yueGHOro maTtepuana:

JKonormyeckne GaxkTopbl U CUCTEMbl. IKOMOTUA - HayKa O B3aMMOOTHOLUEHMAX OPraHW3MoB
MeXnay Co60li W OKpyXawlwein cpegori. IKonormyeckne ¢GakTopbl, WX 3HAYEHWUE B XKU3HU
OpraHM3MoB. JKON0rnyeckne cuctembl. Bugosas u nNpocTpaHCTBEHHAs CTPYKTypa 3KOCUCTEM.
MuweBble CBS3U, KPYrOBOPOT BELLECTB U MpeBpalieHne SHEPruu B 3KocucTemax. MexBUAOBbIE
B3aMMOOTHOLWEHNS B 3KocucTeme. MPUUYUHBI YCTORYNBOCTU U CMeHbl 3KocucTeM. Cykueccuu.
M cKyccTBeHHbIE coob6LiecTBa.

buoctepa - rnobanbHas skocucTtema. YueHue B.WM. BepHagckoro o 6uochepe. Ponb XuBbIX
opraHmsmoB B 6uocepe. buomacca. KpyroBopoT BaXHeWW WX OUOTeHHbIX 31eMEHTOB (Ha
npumepe yrnepoga, asoTa M Ap.) B 6uochepe. W3meHeHus B Ouochepe. [lMocnegctems
[esTeNbHOCTU YeNnoBeka B OKpyXatolweli cpefe. Bo3geincTame Npon3BOACTBEHHOW AeATENIBHOCTU
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Tema 7

B 06nacTu cBoeil byayuieii npogeccun Ha okKpyxawuwyt cpedy. FnobanbHble 3KONOrmyeckue
npobnemMbl M NYyTW WX pelweHus. IKONOrMA KakK TeopeTuyeckas OCHOBa paLMOHaibHOTo
NpUpoaononb30BaHMA U OXpaHbl npupoabl. Hoochepa. [MMpaBuna nosefeHUs n04el B
OKpy)aroLeli NpupogHO cpeae.

JlabopaTopHble paboThbl:
CocTaBneHue CXeM nepefayn BelWwecTB 1 aHeprun (Leneid NUTaHUS 1 3KONOTUYECKUX Nupamug).
CpaBHUTeNbHas XapaKTepUCTUKA NPUPOLHBIX 3KOCUCTEM M arpoO3KOCUCTEM CBOEl MECTHOCTH.

[MpaKTnyeckue 3aHATUA:

M3yyeHne u onucaHue 3KOCUCTEMBI CBOEN MeCTHOCTU. BbifiBNeHWe TMNOB BSaVIMO,quICTBI/IFI
Pa3HbIX BUAOB ,Cl.aHHOI7I JIKOCUCTeme.

PeweHune skonornyecknx 3agady. KoHtponobHasa pabota no teme OCHOBbI 3KOOT NN,

CamocToaTeNbHas pa6oTa obyyallmxcs. MeXBUAOBbIe B3aMMOOTHOLLEHUS B 3KOCUCTEME:
KOHKYpPeHUMs, CUMGBMO3, XMULHWYECTBO, NapasuTu3M. MCKycCTBEHHble coo6uiecTBa -
arpoakocucTeMbl U yp603KocucTeMbl. NnobanbHbie 3KONOTMYECKUEe Mpo6nemMbl U MyTW UX
peLieHms.

BVMOHUNKA
CopgepxaHue yueGHOro maTtepuana:

BUOHMKa. BMOHMKA KaK OHO W3 HanpaBfeHWi 6MONOrUN U KUGEPHETUKM, paccMaTpuBalollee
0C06EeHHOCTM MOPKHOMN3NONOTNYECKON OPraHn3aLMmM XXUBbIX OPFraHU3MOB 1 UX UCMONb30BaHMe
ONS CO3[aHWs COBEPLUEHHbIX TEXHWUYECKWX CUCTEM W YCTPOWCTB MO aHanorMm C XXUBbIMY
cucTeMamum.

CamoctoaTenbHaa pab6oTa obydatowmxca: TIpuHUUNBLI WM NPUMEPbl  WUCNOAb30BaHWUA B
X039MCTBEHHOIW AeATENbHOCT U Nt0AEA MOPPODYHKLUMOHANbHBIX YepT OpraHu3aunm pacTeHnid u
>KUBOTHbIX.

BCEIO:
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o YPOBHU OCBOEHHS:

1. — O3HAKOMUTENBHBIH (Y3HABAHUE PAHEE U3YUYCHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTHBHBIH (BBITOJIHEHUE ACATENBHOCTH IO 00pa3Ily, MHCTPYKLIMK WM MO PYKOBOACTBOM )

3. — MPOYKTUBHBIN (TJIAHUPOBAHKE U CAMOCTOSITETEHOE BBITIOJTHEHUE IEATENBHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIN3AIIMN YYEBHOM TUCIIUITIINHBI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATEPHAJIBLHO-TEXHHYECKOMY
o0ecre4eHu o

Peammzanuss yueOHOM mucuumuinHbl TpeOyeT Hanuuus Y4eOHOro KaOWHeETa
OMOJIOTHH, JICKIUOHHBIX ay IUTOPUH.

O6opynoBanue yueOHOTo KaOMHETA:

Crenmanu3upoBaHHass MeOenb, KOMIIBIOTED C  JIMIEH3HMOHHBIM  MPOrPaMMHBIM
obecriedeHreM. MUKPOCKOIIBI CBETOBBIE

WnnuBunyaspHbIe HAOOPHI TSI MPUTOTOBJICHUST BPEMEHHOTO MUKPOTIPEnapara B JIOTKE

Habops! 111 TpUroToBIeHNs BpEMEHHOTO MUKpOTIperapara B KopoOke

I'epOapuii mo kypcy obuieit Ouonoruu

Habop nmocTostHHBIX MUKPOIPENaparoB 1O 300JI0THH

Habop nmocTostHHBIX MUKPOIpEnaparoB 1o OOTaHUKe

Habop nmocTostHHBIX MUKpOTpenaparos 1o odmei onojgoruu

Habop nmocTostHHBIX MUKPONPENapaToB 110 AHATOMHH U (PU3HUOJIOTHU

Habopsl anst maboparopHbIXx paboT 1O MHUKPOCKONMUPOBAHUIO M MPHUTOTOBJICHUIO
BPEMEHHOIO MUKPOTIperapara

Kommuiekt yueOHO—HATIAIHBIX TOCOOUH TUCIUTUTMHBI «bromorus

[Tpubop nist IEMOHCTPALIH BCACBIBAHUS BOIBI KOPHSIMHU

[Tpubop mist oOHapyKEeHHSI JbIXATEIBHOTO Ta3000MeHa Y PACTEHU U YKHBOTHBIX

Bnaxxusriii mpemapat "Kopens 0060Boro pacrenus ¢ kinyoeHbkamu"

I'epbapuii "PactutenpHere coobiecTna"

Iepbapwii "CenbcKkOX035HCTBEHHBIC pacTeHUs"

Konnexuus "Ilaneontonornyeckas"

Konnekuus "IIpumMepsl 3aUTHBIX TPUCTIOCOOIEHNH Y HACEKOMBIX "

Komnexmus "TIpucnocoOuTenbHble HI3MEHEHHS] B KOHEYHOCTSIX HACEKOMBIX "

Konnexuus "Pa3BuTie HACEKOMBIX C HETIOIHBIM MpeBpaleHuemM"

Konnexuus "Pa3BuTie HACEKOMBIX C MOJHBIM IpeBpalleHueM"

Komnekaus "®opma COXpaHHOCTH UCKOMAEMbIX PACTEHUM U )KUBOTHBIX "

Mogens "Knerka pacrenus"

Monens ctpykrypsl JIHK (pazbopnast)

Becsl anexTpoHHBIE

Bnaxuslii npenapar "Pa3zsuTue Kypuub!"

Muxkpockon Levenhuk 2L PLUS

Muxkpockon Levenhuk D740T (4 mur.)

[Tpubop nist IEMOHCTPALIH BCACBIBAHUS BOIBI KOPHSIMHU

[Tpubop nnst oOHAPYKEHUS ABIXATENLHOTO ra3000MeHa Y PaCTEHUH M KUBOTHBIX

Bnaxusriii mpemapat «Koperb 0000BOT0 pacTeHusi ¢ KJTyOeHbKaMI»

TexHnueckoe oOecreyeHue:
-Tenesuzop TELEFUNKEN;
-HoyT1Oyk;

- Kabenn kommyTanuu.
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CocTaB yCTAHOBJICHHOTO JIMIICH3MOHHOTO MPOTPAMMHOTO 00eCneucHus
(T10):

Windows 7x64 SP3

LibreOfficePortable 3.5

Stduviewer 1.6.180.0

GIMPPortable 2.6.12

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft OneNote 2010

Microsoft Project 2010

Microsoft Visio 2010

HaoZip 2.8.1.8782

SunRav TestOffice 6.0.0.655 Final

Konctpykrop TectoB 2551

[Tomenienne A caMOCTOATENBHOM padOThI

Crnenmanu3upoBaHHas MeO€Nib, KOMILJIEKT KOMIBIOTEPHOM TEXHHKH B COOpe
(cuctemublii 050k: Asus PABGL-MX\Intel Celeron, 1715 MHz\256 M6 PC2700
DDR SDRAM\ST320014A (20 I'6, 5400 RPM, Ultra-ATA/100)\ NEC CD-ROM
CD-3002A\Intel(R) 82845G/GL/GE/PE/GV  Graphics Controller, monutOp:
Proview 777(N) / 786(N) [17" CRT], xnaBuarypa, Mbllib.), Foxconn
G31MVP/G31MXP\DualCore Intel Pentium E2200\1 I'b DDR2-800 DDR?2
SDRAM\MAXTOR  STM3160215A (160 TI'b, 7200 RPM, Ultra-
ATA/100)\Optiarc DVD RW AD-7243S\Intel GMA 3100 monuTop: acer v193w
[19"], knaBuaTypa, Mbllllb.) C BO3MO>KHOCTBIO MOJKIIOUYEHHS K ceTh UHTEpHET 1
oOecrieueHust 10CTyNna B JIEKTPOHHYIO0 MH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
benropoackoro T'AY; HACTEHHBIM TUIa3MeHHBIl  TeneBu3op SAMSUNG
PS50C450B1 Black HD (mmnaronans 127 cm), aynno-suaeo kadens HDMI

3.2. HapopmanuoHHoe obecnedeHne 00y4eHust
[TepeueHb yueOHBIX W3/TaHUIA, THTEPHET-PECYPCOB:

OcHOBHBIEC HCTOYHUKH:

1. buonorusi: y4eOHHMK JUIsi CTYJCHTOB CPEIHEr0 MPO(eCCHOHATBHOTO
obOpazoBanust / B.M. Koncrantunos, A.I'. Pezanos, E.O. daneera; pen. B. M.
KoncrantuHOB. - 8-¢ n3a., crepeotui. - M.: Akanemust, 2014. - 320 c.

2. buonorus pmnsa npodeccuii M crnenUaIbHOCTEH TEXHUYECKOIO U
€CTECTBEHHOHAYYHOTO  mpoduieii: y4eOHMK JUIi  CTYJAEHTOB  CPEAHETO
npodeccuoHanbHoro oopasopanus / B.M. KoncrantunoB, A.I'. Pe3anos, E. O.
®daneesa; pen. B.M. KoncrantunoB. - M.: Akagemus, 2015. - 320 c.

3. JlaboparopHo-npakTuyeckue padOThl MO OWOJIOTHH: METOJAMYECKUE
yKa3aHusi K JJaDOpaTOpPHBIM W MPAKTHYECKUM padoTaM MO JAUCHUILIAHE
"buonorud"  AJis  CTYACHTOB  0OpA30BATENIbHBIX  YUPEKIECHUHA  CPEIHErO
NPO(PECCUOHATIEHOTO 00pa30BaHUsl CHEHUAIBHOCTEN TEXHUYECKOTO mnpoduis /
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Benropoackuin TAY; coct.. JI. B. 3umosumHa, B. B. bogunHa. - bBenropog;
Benropoackuin TAY, 2015. - 47 c. - Pexum goctyna http://gps.ru/E3Bjn

NHTepHeT-pecypchbi:

http://lib.bsaa.edu.ru - 9b benropoackoro F‘AY

http//znanium.com - 36C «3HaHNyM»
http://e.lanbook.com - 3BC «JlaHb»
http://ebs.rgazu.ru - 36C «AgriLib»

4. KOHTPO/Ib M OLIEHKA PE3Y/IbTATOB OCBOEHUS YYEEHOW
ANCUMMNNHDBI

KOHTpONb 1 OLEHKa pe3ynbTaTOB OCBOEHWUS Y4YeGHOW  AUCLMNAMHBI
OCYLLLECTB/IIETCA  MpenojaBaTefieM B MNpoLecce MNPOBeeHUs  MpaKTUYeCKMX

3aHATMA W nabopaTopHbIX paboT,

TeCTNPOBaHUA,

d TaKXe BbIlMOJIHEHUA

00YyYarLMMMCA UHAVBUAYaNbHbIX 33aHNIA, MPOEKTOB, UCCNE0BaHWIA.

Pe3ynbTaTbl 06y4eHuUs
(OCBOEHHbIE YMEHUS, YCBOEHHbIE
3HaHWUSA)

3HaHuA:

OCHOBHbIE MOJIOKEHNA  BUONOrNYECKNX
TEOPUI 1 3aKOHOMEPHOCTEN: K/IETOUYHOM
Teopuu, 3BONIFOLMOHHOIO YUYEHUs, YYeHNS
B./.BepHaackoro o 6uocdepe, 3aKOoHbI
".MeHpens, 3aKOHOMEPHOCTEMN
M3MEHUYMBOCTU U HaCNeLCTBEHHOCTW.
CYLLHOCTb  OMONOrMYecKmMX MpOLLECCOoB:
PasMHOXKEHWS, OM/0A0TBOPEHMS,
[eCTBMS NCKYCCTBEHHOIO "
eCTeCTBEeHHOro 0T6opa, (opmMpoBaHMe
MPUCMOCO6/IEHHOCTH,  MPOUCXOXAEHNE
BW[0B, KpPYyroBopoT  BeLLecTB "
npeBpalleHne  3HeprMm B KIIETKE,
OpraHun3me, B 3KoCMCTemax 1 buocgepe .
BKMag Bblgalowmxcs (B TOM  4ucne
OTEYECTBEHHbIX) Y4YeHbIX B pas3BUTUE
OMONOrNYECKON HayKW.

O10/10rNYECKYHO
CUMBO/INKY.
YMeHu4:

TEPMUHOJIOTUKO n

dopMbl U METOAbI KOHTPO/IA U
OLIEHKM
pe3ynbTaToB 00y4YeHUNs

[MUCbMEHHBIA  TeKyLNiA
KOHTPO/IbHas paboTa;
NHaMBUAYaIbHbIN: MPOEKTHas
(uccnepoBatenbcKas paboTa).

KOHTPO/b;

["'pynnoBas: 3acnyLumBaHme
peeparTos.
[MUCbMEHHbIA  TeKYLWMA  KOHTPO/SIb;

KOHTPO/IbHas paboTa;
HABMAayanbHbIA: NPOEKTHas
(uccnepoBatenbcKas paboTa).
["pynnosas: 3ac/nyLluvBaHue
peeparTos.

NHanBuayanbHbIA: NPOEKTHas
(uccnepoBatenbcKas paboTa).

["pynnoBas: 3ac/nyLlumBaHue
peeparTos.
TepMUHO/IOrMYECKUiA ANKTaHT;

CaMOCTOATENbHAA pa60Ta
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Haxo4uTb NH(opmaLmIo 0
oronornyeckmx 06bEKTaX B Pas/INyHbIX
NCTOYHMKax (yyebHMKax, CnpaBOYHMKAX,
Hay4HO-MNONY/NSPHbLIX N30aHunsIX,
KOMMbIOTEPHbIX 6as3ax, pecypcax CeTu
VIHTEPHET) 1 KPUTUYECKM €e OLEHNBATb;
00BACHATH pO/b o6nonorum B
(hopMMpoBaHUK Hay4HOro
MMUPOBO33PEHUNS; BKMaL OMONOrNYECKMX
Teopuin B (hOpMUPOBaHME COBPEMEHHOM
€CTeCTBEHHOHAYy4YHON KapTUHbI  MUPa;
e[VHCTBO >XMBOW N HEXWBOW NpPUpPOAbI,
POACTBO YXMBbIX OpraHm3MoB;
oTpuUaTeNIbHOE  BAWUAHWE  aNIKOrons,
HUKOTUHA, HapKOTUYECKUX BELLECTB Ha
AMOpPUOHANbHOE U NOCT3MOPMOHaNbHOE
passuTue Yesl0BEKa; BINSIHNE
9KOMIOrMYECKMUX  (DAKTOPOB Ha XKUBblE
OpraHu3Mmbl, B/USAHWE MYyTareHoB Ha
pacTeHWs, XXMBOTHbIX U  YeNOBEKa;
B3aMOCBSI3U 7 B3aMMO/ENCTBME
OpraHM3MoB W  OKpPY>XKatoLLlerd  cpenbl;
NPUUMHLL M (haKTOpbl  3BONOLMN,
M3MEHSEMOCTb BWAOB; HapylleHWs B
pasBUTUM OPraHM3mMoB, MyTauum n KX

3HayeHue B BO3HVMKHOBEHWM
HacneACTBEHHbIX 3a60/1eBaHNI;
YCTOWYMBOCTb, pPas3BUTME W CMEHbI

9KOCMCTEM; HeobX04MMOCTb COXPaHeHUs
MHOroo6pasus B1I0B.

BbISIBNATb MPUCNOCO6/IEHNS OpraHM3MOB
K cpefe 06UTaHWnsA, UICTOYHUKN U Han4me
MyTareHoB B  OKpy>Xalollen  cpefe
(KOCBEHHO), aHTPOMOreHHblE W3MEHEHUA
B 9KOCMCTEMAaxX CBOEW  MEeCTHOCTU
[aHHbIX, KOMMbIOTEPHbIX CETEN).

pellatb 3/1eMeHTapHble  BGK1OMOrMYecKme
3afjaun;  COCTaBNATb  3/1eMeHTapHble
CXEMbl CKpeLLMBaHMA U CXeMbl MepeHoca
BELWeCTB WM nepefayn  SHepruv B
aKocucTeMax (Lenwu nUTaHnA);
onucbiBaTb  0COGEHHOCTM  BWAOB MO
MOPONOrMYeCKOMY KPUTEPUIO.

[MCbMEHHbIV Onpoc, TECTUPOBaHKE.
HanBUaYyanbHbIA: NPOEKTHas
(uccnepoBatenbcKas paboTa).
["pynnoBas: 3acnylwvBaHue
peeparTos.

[MMCbMEHHbIA ONpoc, TeCTUPOBaHMUE.
NHAanBUaYyanbHbIA: NPOEKTHas
(uccnepoBatenbcKas paboTa).
["'pynnoBas: 3acnyLumBaHme
peeparTos.

KOMOVHMpOBaHHbIN:  1a60PaTOpPHbIN
MPakTUKyM; CamMoCTosTeNlbHasA paboTta

C PasINYHbIMU NCTOYHMKaMK
NH(opMaLnN.

HAanBUaYyanbHbIA: NPOEKTHas
(nccnepoBaresnbCKas pabota).
["pynnoBoi: 3acnyLumBaHue
peeparTos.

KOMOVHMpOBaHHbIN:  1abopaTopHbIN
NpakTUKyM; coctasneHne OJIC
(ONOPHO-/TIOrNYECKNX CXEM)
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CpaBHMBaTb OMOMOrNYECKME OOBLEKTI:
XVUMWYECKUIA COCTaB Tel XKMBOW MU
HEXWBOW NPUPOAbI, 3apofblllen Yeno-
BeKa U OPYruX >XMBOTHbIX, MPUPOAHbIE
9KOCUCTEMblI W arpo3KOCUCTEMbI CBOE
MECTHOCTM; npoueccbl (ECTECTBEHHbLIA U

MCKYCCTBEHHbIA  OTOOP, MOMOBOE MU
becnonoe pasMHOXeHWe) W fenatb
BblBOAbI W 0000LIEHMS HA OCHOBe

CpaBHEHUA 1 aHa/In3a.
n3yyaTb M3MEHEHMs B 3KOCMCTEMAX Ha
OM0/TIOrMYECKMX MOLENAX

KOMOVMHMPOBaHHbIN:  TeCTUPOBaHWE,
PeLLEHNe NPaKTUYECKMX 3aaau.
HaBMAayanbHbIA: NPOEKTHas
(uccnepoBatenbcKas paboTa).

[ pynnoBoMu: 3acnyLmnBaHue
peeparTos.
KOMOGUHMPOBaHHbIA:  TeCTMPOBaHMe,

peLleHre NpakTUYeCcKnX 3aaau.
HAnBUOYanbHbIA: NPOEKTHas
(uccnepoBatenbCcKas paboTa).

[ pynnoBoMu: 3acnyLmnBaHue
peeparTos.
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