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1. MACMOPT PABOYEW NMPOIrPAMMbI YUEBHOW ANCUNTMTNHDI
«BNONOT NA»

1.1. O6nacTb NpPUMeHeHNA paboyerinporpammbl

Pabouyasa nporpaMma yyebHON AucuunIvHbl SBnsieTcs 4vacteto MMCC3 no
cneymanbHoctam CIr1oO
36.02.01 «BeTepuHapua»,

35.02.05 «ArpoHoMus»,

36.02.02 «300TEXHUA»,

35.02.09 «/xTronorus n ppi60BOACTBO,

35.02.06 «TexHosnorus NpOn3BO/ACTBA 7 nepepaboTKu
Ce/IbCKOXO035NCTBEHHOM NPOLYKLMUN»,

CofepxaHve nporpammbl NPeACTaBIEHO CEMbIO TEMaMU:

- YueHue 0 KeTke
OpraHun3m. PasmHOXeHMe N NHANBUAYaIbHOE pasBUTUE OPraHnM3mMoB
OCHOBbI FEHETUKN U CeNeKLmn
JBO/TOLUNOHHOE YYeHne
cTopusa pa3BuTUA XKU3HWU Ha 3em/ie
OCHOBbI 3K0ON0rNN
broHuka

CofepXaHne Kaxoh Tembl — BK/IKOYAeT TEeOPeTUMYECKUA W MNPaKTUKO-
OPUEHTUPOBaHHbI MaTepua.

Mporpamma  npegycmaTpuBaer  (hopMupoBaHve Yy  0BydaroLimxcs
OO6LLIEHaYYHbIX 3HAHWI, YMEHWA W HaBblKOB, YHMBEPCAIbHbLIX CMNOCOO0B
[EeATeNbHOCTM U KNHOYEBLIX KOMMNETEHUMW. T[IPUOPUTETHBIMKM U3 HUX TPU
N3yyeHUn OMONOrMM SABNSAKOTCA YMEHMe CpaBHMBaTb OMONOrMyeckne 0OLEKTDI,
aHanM3nposatb, OUeHMBaTb M 0000WWATb CBefeHWs, YMeTb HaxoAuTb W
MCMo/b30BaTb MHOPMALMIO U3 Pa3/INYHbIX MCTOYHUKOB.

Mpy M3yyeHUM Kypca PeLlaroTCsd BaXKHEWLMEe 3ajayu, CToAwmMe nepes
OVONOrNYECKO HayKOW, peLleHMe KOTOPbIX HanpasleHO Ha pauuoHasibHOoe
NMPUPOLONO/b30BaHNE, OXPaHy OKPYXKatoLLein cpelbl U 300POBbA HOAEN.

Mpn oTGOpe COoAepXKaHUs WCMOJb30BaH Ky/bTYpoCO06pasHblii MOAXO4, B
COOTBETCTBUM C KOTOPbIM O6Yy4aroLmecsd [O/MKHbI YCBOUTb 3HAHUS U YMEHUS,
HeobxoauMble NS (POPMUPOBaAHUA O6LLEN KyNbTypbl, ONpeaenstoLein ageksaTHoe
MoBefeHMe Ye/loBeEKa B OKPYXKalOLen cpede, BOCTPeOOBaHHbIE B XXWM3HM U B
MPaKTUYECKOW AeATeNbHOCTH.

Oco60e BHMMaHVE YyAeNeHO 3KOM0rMyecKomy 06pasoBaHMI0 U BOCMUTaHUIO
obyvaromxcsi,  (OPMUPOBAHUIO Y  HUX  3HAHWA O  COBPEMEHHOW
€CTeCTBEHHOHAay4YHON  KapTWMHE  MWUPa,  LEHHOCTHbIX  OPWEHTauuiA,  4To
CBUAETE/LCTBYET 0 N'ymMaHu3almm 61oiormyeckoro obpasoBaHums.



1.2. MecTo yuebHou aucumnnunHel B MNMCC3:
B yyebHOM nnaHe y4yebHas AucumnivHa «buonorns» BXOAMT B COCTaB
LKA NpoubHbIX 06LLe06pa3oBaTe/ibHbIX YHEOHbIX AUCLMMNIINH.
13. Uenm wn 3agadum  y4yeGHOM AUCUMNIMHBL - TpeboBaHUA K
pe3y/ibTaTam 0CBOEHUA YUYeOHOW AUCUUMNTINHBI:

Cogep>kaHue rnporpaMmbl «buonorusa» HarnpasfeHO Ha AOCTVKEHWe

cneayroLmnx Lenen:

* MoflyyeHne (yHAAMEHT/IbHbIX 3HAHUA O OMONIOTUYECKMX CUCTEMax
(Knetka, OpraHusm, [Monynaums, Bug, O9kocuctema); UCTOPUMM  PasBUTUS
COBPEMEHHbIX MPEeACTaB/IEHWIA O XKMBOW NPUPOAE, BbIAANOLMNXCH OTKPbITUSAX B
OVONOrNYeCKO Hayke; ponu  OGUONOTMYECKOM HaykM B (hopMUpOBaHUN
COBPEMEHHOW eCTeCTBEHHOHAYYHOW KapTUHbI M1Pa; MeToAax Hay4yHOro Nno3HaHus;

* 0OBflafieHNE YMEHUAMM JIOTMYECKN MbIC/INTb, 060CHOBbLIBATL MECTO M POJib
OVO/IOTNYECKMX 3HAHWA B MPaKTUYECKOW [eATeNIbHOCTM JI0fAeN, pas3BUTUN
COBPEMEHHbIX TEXHO/IOTWIA; OMpPefensaTh XuBble 00bEKTbI B MPUPOAE; MPOBOAUTH
HaboeHNA 3a IKOCUCTEMAMU C Lie/Tbk0 UX OMUCAHUA W BbISIBNIEHNS eCTECTBEHHbIX
MW aHTPOMOreHHbIX W3MEHEHWI; HaxXo4MTb W aHaM3MpPoBaTb MHGOpPMaLU0 O
YXMBbIX 00bEKTAX;

* pa3BUTME NO3HABATE/IbHbIX NHTEPECOB, MHTENNEKTYa/IbHbIX N TBOPYECKNX
CNocobHOCTEN 06yvaloLIMXCS B MPOLEcce M3YyYeHUs OUMOMOrMYECKUX SBMEHWUN;
BblAAIOWMNXCA  JOCTMXKEHMIA  Buonornu, BoweAwnx B 0OLLEeYe0BeYeCKyo
Ky/NbTYpPY; CNOXHbIX Y NPOTMBOPEUMBLIX NyTel PasBUTUSA COBPEMEHHbIX Hay4HbIX
B3rNA40B, WA, TeOpWUiA, KOHUEeNUMii, rmnote3 (0 CyLWHOCTU U NPOUCXOXKAEHUN
XXM3HW, YeN0BEKa) B X0/1e pab0Thbl C Pa3IMYHbIMM UCTOYHUKAMUN UHADOPMALIK;

* BOCMUTaHWe YOEXAEHHOCTM B HEOO6XOAMMOCTM MO3HAHMSA HKUBOW
npupoabl, HeobXoAUMOCTU palMOHa/IbHONO0 MPUPOLOMNO/b30BaHNS, GepPeXKHOro
OTHOLUEHMS K NPUPOAHBIM pecypcam U OKpyXXatollei cpefe, COOCTBEHHOMY
3[J0POBbIO; YBKEHUA K MHEHMIO OMMOHEHTa Mpu 00CY>KAEeHWUM BUOTOTNYECKNX
npo6nem;

* UCMNONb30BaHME MPUOBPETEHHLIX OMOMOTMYECKUX 3HAHWIA U YMEHWIA B
MOBCEAHEBHOM J>KU3HU A8 OLEHKW NOCNeACTBUA CBOei aesaTenbHocTn (U
[eATeNbHOCTU APYruX Ntofein) Nno OTHOLLEHUIO K OKPYXXatoLei cpefe, 340p0BbHo
APYrux Noaen n cobCcTBEHHOMY 3[10pOBbH; 060CHOBaHWE U COOMOAEHME MEP
NpoMNakTUK/  3ab0/1eBaHNA, OKasaHWe MepBOM  MOMOLWM Npu  TpaBMaXx,
CO6/II0AeHMe NpaBu NOBELEHNSA B MPUPOSE.

TpeboBaHUA K pe3ynibTataM 0CBOEHMS Y4eOHOW ANCUUMINHBI.

OCBOEHME COfepXKaHUsi YY4eOHON AMcUMNINHBL «Buonorus» obecnevmBaeT
AOCTVDKEHWE CTYLeHTaMW CeAyHoLnX pe3y/bTaToB:

* INYHOCTHbIX:

- ChopMMPOBAHHOCTb YYBCTBa TFOPAOCTM U YBaOXEHUA K WCTOPUN U
OOCTUDKEHMAM  OTEYECTBEHHON  OMOMOrMYEeCKOn Hayku; MpefcTaB/ieHns o
LIENOCTHON ecTeCTBEHHOHAYUYHOW KapTuUHE MUPa;



- MOHUMaHWe B3aMMOCBSA3M W B3aMMO3aBMCUMOCTM €CTECTBEHHbIX HayK, WX
BAHWSA Ha OKPY)XaloWylo cpedy, 9KOHOMMYECKY, TEXHONIOMMYECKyHo,
COUMa/IbHYIO M 3TUYECKYHO Chepbl AeATeNIbHOCTM YE0BEKa;

- CMOCOGHOCTb UCMO/b30BaTh 3HaHWS O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTMHe Mupa B 06pas3oBaTe/lbHOM W NPOKMECCMOHA/IbHON  AesTeNbHOCTH;
BO3MOXXHOCTM  MHM(OPMaLUMOHHOW cpefdbl A1 obecrievyeHUss NPoAYyKTUBHOIO
camoobpa3oBaHus;

- BNIafIeHNe Ky/bTYpOW MbILEHNS, CMOCOOHOCTb K 0606LLEHNIO, aHaNn3y,
BOCMPUATMIO MHOPMaLMM B 061aCTM €CTECTBEHHbIX HayK, NMOCTaHOBKe Lenu K
BbIGOPY MyTel ee AOCTUXKEHUSA B NMPONECCUOHA/ILHOW Ccepe;

- CNOCO6HOCTb PYKOBOACTBOBATLCS B CBOEN AEATENIbHOCTN COBPEMEHHbLIMU
NpUHUMNAMN  TONMEPaHTHOCTW, [Auanora W COTPYAHMYECTBA, FOTOBHOCTb K
B3aVIMO/ENCTBUIO C KO/eraMun, pabote B KONNEKTUBE;

- TOTOBHOCTb MCMO/b30BaTb OCHOBHbIE METOAbl 3alUWTbl OT BO3MOXHbIX
MocneACTBMIA aBapuid, KaTacTpod), CTUXMIHBLIX 6efCTBUNA;

- 00nagaHve HaBblkaMK 6e30MacHoOi paboTbl BO Bpems MPOEKTHO-
MCCNefoBaTeIbCKON N 3KCMEPUMEHTAIbHOW [esATeNIbHOCTU, MpPU UCNO/b30BaHMM
nabopaTopHOro 06opya0BaHNS;

- CMOCOGHOCTb WCMOMb30BaTh MPUOOPETEHHbIE 3HAHMSE W YMEHUS B
MPaKTUYECKOW AeATeNIbHOCTU WM MOBCEAHEBHOM >KM3HW ANA COOMOAEHUS Mep
NPOMNaKTUKA  OTpaBfEHWUI, BUPYCHbIX W APYrnx 3aboneBaHWnii, CTPEeccos,
BpefHbIX NPWBbIYeK (KYpeHusi, aikoronmama, HapKoMaHuW); npasus NoBefeHns B
NPUPOLHON Cpefe;

- TOTOBHOCTb K OKa3aHWtO MEepBOW MOMOLUM MpW TpaBmax, MPOCTYAHbIX K
Apyrux 3aboneBaHMsaX, 0TPaBIEHMSAX NULLEBLIMY NPOLYKTaMU;

* MeTanpegMeTHbIX:

- 0CO3HaHWe couMasibHOM 3HAYMMOCTU CBOei npodeccum/cnelnanbHOCTK,
o6nafaHve MoTUBaLMel K OCYLLECTB/IEHNIO MPOGECCUOHAIbHOM AeATENbHOCTY;

- MOBbILWEHNE WHTENNEKTYa/lbHOr0 YPOBHA B  MNPOLECCE  U3YYeHWUS
OMONOrMYECKNX SBMEHWNIA; BbIAAKOLLUMXCA AOCTUMXKEHMIA GMONOrMK, BOLLEALWNX B
06LLEeYEeI0BEYECKYIO KYNbTYPY; CMOXHbLIX M MPOTUMBOPEUMBLIX MYTEA pPasBUTUS
COBPEMEHHbIX Hay4HbIX B3rNS40B, WA, TEOPWUA, KOHUenuwmii, runotes (o
CYLLHOCTV W NPOUCXOXAEHWUN XM3HW, YeNoBEKa) B XoAe PaboTbl C pas/iMyHbIMM
MCTOYHMKaMW MH(OpMaLK;

- CNOCOGHOCTb OpPraHM30BbIBaTb COTPYAHWUYECTBO €4UHOMbILLIEHHWKOB, B
TOM  uyucne  C  WUCMOMb30BaHMEM  COBPEMEHHBLIX  MHMOPMAaLMOHHO-
KOMMYHUKaLMOHHbIX TEXHOMOMWIA;

- CNOCOGHOCTb MOHMMAaTb MPUHLMMbLI YCTOWYMBOCTM U MPOAYKTUBHOCTHU
XXMBOW NpUpPOAbl, NYTU ee U3MEHEHWS MOJ, BAVSIHAEM aHTPOMOreHHbIX (DaKkTopoB,
CMOCOOHOCTb K CUCTEMHOMY aHaiu3y rno6abHbIX 3KON0rMYECKUX MNpobrem,
BOMPOCOB COCTOSHUA OKPY>XXaloLlein cpefdbl M pauyvOHa/IbHOIO MCMOo/b30BaHUA
MPUPOAHBIX PECYPCOB;

- YMeHvMe 0060CHOBbIBaTb MECTO W ponb OUMONMOrMYECKUX 3HAHWIA B
MPaKTUYECKOW AeATeNbHOCTU JItOfEN, pa3BUTUM  COBPEMEHHBLIX TEXHOMOMUIA;
onpeaensTb  >KMBble 00BLEKTbI B MpUpoAe; MPOBOAUTL  HabnwaeHus  3a
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aKOCMCTEMaMM C  LeNbld WX OMUCaHWA W BbISB/IEHUA €eCTECTBEHHbIX U
aHTPOMOreHHbIX M3MEHEHWUIA; HAXOANUTb U aHaIM3NPOBaTb MHNOPMALIMIO O XMBbIX
0bbeKTax;

- CNOCOBGHOCTb MPUMEHATL OGMOMOrMYECKNe N 3KOMOTMYECKME 3HaHUSA L)1
aHann3a NpuKagHbIX NPo6sem X03aMCTBEHHOW AeATe/IbHOCTH;

- CMOCOBHOCTb K  CamOCTOSATE/IbHOMY  MPOBEAEHWUIO  UCCNefoBaHuM,
MOCTaHOBKeE eCTeCTBEHHOHaY4HOro 9KCMepUMEHTa, MCNONb30BaHMIO
NH(POPMALIMOHHbIX TEXHOMOTUA NS PELIeHUss Hay4yHbIX U MPOMeCcCUOHasIbHbIX
3ajavy;

- CMOCOBHOCTb K OLIEHKE 3TMYECKUX acnekToB HEKOTOPbIX UCCNefoBaHU B
061acT 6UOTEXHONIOTNN (KTOHMPOBAaHWE, UCKYCCTBEHHOE OM/I0A40TBOPEHME);

* NPeAMETHbIX:

- ChOpMMPOBaAHHOCTb NPeACTaBNeHUA O PoOAM U MecTe 6uonorun B
COBPEMEHHOW Hay4yHOW KapTMHe Mupa; MOHUMaHWe ponn  6uonorum B
(hopMMpoBaHUN Kpyrosopa W (YHKUMOHa/IbHOM TpaMOTHOCTU A/1F  peLueHns
NpaKTUYeCcKnX 3agau;

- BMafieHvie 0CHOBOMO/AratoWUMM NOHATUAMM W NPEACTABIEHNSAMU O XXMBOWA
Npupoge, ee YPOBHEBOM OpraHM3auuMv W 3BOMIOLMMW; YBEPEHHOE MO0/b30BaHue
61010rMyYecKor TEPMUHONOTNEN Y CUMBOJTMKOW;

- BNafleHne OCHOBHbIMW MeTOZaMW Hay4YHOro MO3HaHUs, WCMOMb3yeMbIMU
MNpyY BMONOrMYECKNX NUCCNEeL0BAHNAX KMBbIX 0ObEKTOB 1 3KOCUCTEM: OMMUCAHWEM,
N3MepeHVeM, MPOoBeAeHNEM HAO/MIOAEHWNIA; BbISIBIEHME U OLEHKA aHTPOMOreHHbIX
N3MEHEHWIA B NMPUPOLE;

- C(POPMMPOBAHHOCTb YMEHWA OOBACHATL pe3y/bTaTbl OMONOTNYECKUX
9KCMEePUMEHTOB, peLulaTb 3/1eMeHTapHble 61ONornyeckme 3afaudu;

- C(hOopMMPOBAHHOCTb  COOBCTBEHHOWM  MO3ULUMM MO  OTHOLLUEHUK K
6100rMYecKor NHGOpMaLMK, NoayvaemMon U3 pasHbliX UCTOYHUKOB, 106a/IbHbIM
3KOJIOrMYeCcKMM npobiemam 1 NyTAM UX PeLLeHuns.

1.4. PekomMeHAayeMoe KOMMYEeCTBO 4YacoB Ha OCBOeHMe paboden
nporpamMmmbl y4e6HON ANCUMNNVHBI:
MaKCUMasIbHON y4eBHOM Harpyskmn obyyatrollerocs 234 yaca, B TOM UACHE:
00513aTe/IbHON ayAMTOPHOM Y4ebHOM Harpy3ku oby4datoLerocs 156 4acos;
camoCTOoATe/IbHOM paboTbl 00y4atoLLerocst 74 yaca, KOHCynbTaumn - 4 yaca.



2. CTPYKTYPA U COAEPKAHUE YUEBHOH JUCITATLINHBI

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

Bup y4e6Hoii paGoThI Oo0bem
4acoB
MaxkcumaJsibHasi yaeOHasi HArpy3Ka (Bcero) 234
O0s13aTe/IbHAs ayIUTOPHAs Y4eOHasi Harpy3Ka (Bcero) 156
B TOM YHCJIE:
Ja00paToOpHbIE PAOOTHI 38
MPAKTUYECKUEC 3aHSITUS 40
CamocrosiTesibHast padoTa 00y4armerocst 74
Koncynprarmmuu 4

Hmoeosas ammecmayust 8 hopue sx3amena — 2 cemecmp




2.2. TemaTMYeCKuWi1 MnaH 1 coaepaHue y4ebHoW AncUMnAnHbI«Bronormsy»

HanmeHoBaHMe CogepxxaHue yyebHoro matepuana, nabopaTopHble paboTbl U MPaKTUYECKUe 3aHATUSA, O6bem YpoBeHb
pa3fenos 1 Tem camocTosATeNlbHas paboTa oby4atoLmnxcs yacoB 0CBOeHUA
BeeneHne Copep>xaHune yyebHoro marepuana: 3

BeeseHve. OObeKT u3yyeHus 6uonormm - >kuead npupoga. [pegmeTt  n3yyeHus 2 L 2***

obobLatowiero kypca «buonorus», uenm u 3agaum  Kypca. O6Lime 3aKOHOMEPHOCTM
6vonormn.  M3ydyeHne  OCHOBHbIX  3aKOHOMEPHOCTEA  BO3HWMKHOBEHWS, PasBUTUS U
CYLLECTBOBAHWSA >XM3HU Ha 3emne 1 COBPEMEHHON ee opraHusaumun. TpusHaKn >KUBbIX
opraHu3moB. MHOroo6pasve XmBbIX OpraHM3MOB. YPOBHEBas OpraHu3aLms XX1WBOK NpUpoabl
M 3Bonoums. MeToabl MO3HaHUA XKMBOW Mpupodbl. Ponb 6uonornv B (hOpMMPOBaHUM
COBPEMEHHOI eCTeCTBEHHOHAYUYHOWN KapTWHbI MUpa U B NPaKTUYECKON AeATENbHOCTU NHOAEN.
CobnogeHne npasui MoBefeHWUS B npupoge, 6epeXkHoe OTHOLUeHMe K - BUOMOrMYecKum
00beKTaM (PacTeHMAM Y XKMBOTHBIM U UX COOOLLECTBAM) M UX OXpaHa.

CamocTosiTesibHasi pa6oTta o6ydawwuxca: MHOroobpasue >XMBbIX OpraHn3MoB. Posb 1 3
6uonorum B (HOPMMPOBAHUM COBPEMEHHON eCTECTBEHHOHAY4YHON KapTUHbl MUpa W B
NPaKTUYeCKOW aedatenbHOCTM togei. CobnoaeHre npaBus NOBeLeHNS B NpUpoae, 6epexxHoe
OTHOLLUEHMNE K 6OMOM0rMYecknm o6bekTam (PacTeHUsM 1 >KUBOTHBLIM M UX COOOLLECTBaM) U UX

oXpaHa.
Tema 1 YYEHWE O KJTIETKE 55
CopepxxaHue yueb6HOro matepuana: 18 1-2
XumMunyeckas opraHmsaums Knetku. Knetka - 3n1emMeHTapHas uBasi CUCTEMa WM OCHOBHas ’
CTPYKTYPHO-(DYHKLUMOHaNbHAA  eVHNLA BCEX JKMBbIX OpraHuamoB. KpaTkas wuctopus
N3yueHUs KNeTKW. KneTouHas Teopusi CTPOEHWsi OpraHM3MOB. HeopraHuyeckue BellecTBa
KNETKM 1 XXMBbIX OPraH1M3MOB.
XuMuyeckas opraHuzaums Knetku. OpraHnyeckne BeLLECTBA KETKW U XKMBbIX OpraHU3MOB. 5

benku, yrnesonbl, innabl, HYKNeMHOBbIE KNCNOTbI N X POJIb B KNETKE.



CTpoeHne 1 (yHKUMM KNeTku. LimTonnasma n kKnetouHas membpaHa. OpraHomibl KIETKM.
lMpokapmoTUYeCKMe N 3yKapuoTUYeCKme KNeTKU. Bupycbl Kak HeKMeTouHasa (hopma XU3HU U1
nx 3HaveHne. bopbba ¢ BupycHbIMK 3a60neBaHuamu (CMVA v gp.)

OOMeH BeLLIECTB 1 NPeBPaLLEHNE SHEPTMN B KNETKE: NIACTUYECKUI 1 S3HEPTETUYECKNIA OOMEH.

OHK - HocuTenb HacneAcTBeHHOW wHGopmauun. CTPOeHMe M (PYHKLMM  XPOMOCOM.
Pennukaums AHK. 'eH. FeHeTnyecknii kog. brocnHTes 6enka

YKM3HEHHbIV UMK KNETKN. MUTO3.

Knetkun 1 nx pasHoobpasne B MHOTOK/IETOYHOM OpraHu3mMe. AundhepeHLMpoBKa KIETOK.
JlabopaTopHble paboThbl:

YCTPOICTBO 6GMOMOTMYECKOr0 MUKPOCKOMNA 1 MPUrOTOB/IEHME BPEMEHHOTO MUKpOMpenapata
KNETOK KOXMLbI YeLllyn penyaToro nyka.

CpaBHeHMe CTPOEHMS KNIETOK PaCTEHUI M XKMBOTHBIX MO FOTOBLIM MUKpPOMpenaparTam.
HabntogeHne nnasmonmnsa u fennasmonisa B pacTUTe/bHbIX KNETKaxX.

KaTtanutnyeckas akTMBHOCTb CbepMeHTOB B X)KMBbIX TKaHAX.

HabntoaeHre MUTO3a B KNETKaxX KOpeLUKa fyka.

HabniogeHne KNETOK pacTEHMA W HKMBOTHbIX MO  MMKPOCKOMOM Ha  TOTOBbIX
MUKponpenaparax, Ux onuncaHue.

M PaKTN4YeCKuNe 3aHATUA:
XMUMUYECKUIA COCTaB KNETKMN.
CTpoeHne 1 yHKLUN KNETKMN.
Posb (hepMeHTOB B KneTke

eH. MeHeTUYecKUiA KoL, MaTpUUHBIA CUHTE3 B KNETKE.

12
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Tema 2.

YKM3HEHHBIN LMK KneTku. Muto3. KoHTponbHas pabota rno teme YYEHUE O K/IETKE.

CamocTosiTeNlbHass pa6oTa o6ydyatouimxcs. OpraHMYecKune BeLLecTBa K/IETKM U XUBbIX
OpraHn3mos. HeopraqueCKme BELLECTBa KMETKN M XXUBbIX OPraHN3MOB. |_|p0KapVIOTVI‘—IeCKI/Ie
KNeTKN. JyKapyoTUYeCKne KNeTKW. BUpychbl Kak HEKETOUHasA (hopmMa XU3HM U UX 3HAUEeHWe.
BrpyCHble MHMDEKLMM Y XMBOTHbIX. BUPYCHbIE MH(EKLUM Y pacTeHWIA. BMpyCHble MHGeKLMK
Y YenoBeKa, UX NpotnnakTmka.

OPrAHU3M. PASMHOXEHWE N UHANBWAYANBbHOE PASBUTUE
OPrAHMN3MOB

CopgepxaHue yue6HOro maTtepuana:

PasmMHOXeHME - BadKHEiilliee CBOMCTBO XMBbIX OpraHn3moB. [lonoBoe u  6ecnonoe
pa3MHOXeHue. OpraHn3Mm - eguHoe Lenoe. MHoroo6pasue opraHv3mMoB.

Meii03. O6pa3oBaHVe NOOBbIX KNeTOK. Onog0TBOPEHUE.
NHavBuayansHoe pas3BUTME OpraHu3Ma. 3MOpUOHabHLIA 3Tan OHToreHe3a. OCHOBHbIE
cTaguyn 3MOpMOHaNbHOrO pa3BuTus. OpraHoreHes. CXOACTBO 3apojpllleli NpeacTaBUTENEN

pasHbIX TPYMNM MO3BOHOYHbIX Kak CBUAETE/IbCTBO WX  3BOJIHOLMOHHOIO  POACTBA.
MocTambpuroHaibHOe pa3BuTHE.

MpUYMHbI HapyLUEHWIA B pa3BUTUM OPraHn3MoB. WHAMBWMAyaNnbHOE pPa3BUTHE YeoBeKa.
PenpofyKTnBHOE 30pO0BbLe.

JlabopaTopHble paboThbl:
Meii03. FameToreHe3. CTpoeHMe MOMOBbIX K/IETOK.

BbifiBNneHve 1 onuncaHne NpuU3HaKoB CXOACTBA 3apo,u,b||ue|7| YenoBeKa N apyrmnx no3BOHOYHbLIX
KaK AOKa3aTeNbCTBO MX 3BOMTIOLIMOHHOIO poAcTBa.

[MpaKTnyeckue 3aHATUA:

CpaBHUTENbHAA XapakTepucTvka MuTo3a W Meiio3a. Onof0TBOPEHUE Y  LIBETKOBbIX.
Bronornyeckas ponb meiosa.

15
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Tema 3

OCHOBHble CTafy1 3MOPUOHA/ILHOTO PasBUTMS.

MocneAcTBnsA BVAHUA AJIKOTO/IA, HUKOTWHA, HAapKOTUYECKMX BELLECTB, 3arpsA3HEHWUs Cpegbl
Ha pasBuTMe 4enoBeka (pedepatbl).KoHTponbHas pabota no Teme OPFAHM3M.
PASMHOXEHWVE N NHOMBUAYANBHOE PA3BUNTUE OPITAH3MOB.

CamocTodaTeNnbHas pa6boTa obyyaromxcs. MocTambproHanbHOe pa3BuTne c
MeTamop(o30M, ero 3HaudeHue. [locTambpuoHasibHOe pas3BuTve 6e3 meTamopdo3a, ero
3HayeHne CXOACTBO 3apoAbllleil MpeAcTaBuUTeNeld pasHblX rpynn MO3BOHOYHbIX Kak
CBMAETENbCTBO WX 3BOJIHOLMOHHOIO poAcTBa ocnefcTBMA BAMAHUA ankorons Ha passBuTue
yenoseka. MocneacTBus BAUSHWUS HUKOTWHA Ha pasBuTKe YenoBeka. MocneacTBuns BANAHUS
HapKOTUYECKMX BELLECTB Ha pa3BUTUE YenoBeka [ocneAcTBMS BAUSHUSA PasfMYHbIX BU0B
3arpsA3HeHNs cpefibl Ha pasBUTME YENOBEKA.

OCHOBbI TEHETUKWN N CENEKLU W
CopgepxaHue yue6HOro maTtepuana:

[eHeTUYeCcKasd TepMUHOMOTUA WM CUMBONMKA. [EeHeTMKa - Hayka O 3aKOHOMEPHOCTAX
HacneACTBEHHOCTM M U3MEHYMBOCTY OpraHu3mMosB. I.MeHz4enb - OCHOBOMONOXHUK FEHETUKM.
3aKOHbl FeHeTUKW, yCTaHoB/eHHbIe . MeHzenem.

3aKOHbl TEHETWKM, YyCTaHOBMeHHble [. MeHgenem. MoHornépugHoe w  AUrnbpugHoe
CKpeLLMBaHMe.

3aKOHOMEPHOCTM M3MEHUMBOCTU. MoaudrKaLMOHHasA U3MEHUMBOCTb.

3aKOHOMepHOCTVI N3MEHUMBOCTK. HacneacTBeHHas UM FreHOTUMNMYecKas N3MeHYMBOCTb..

OcHoBbl cenekummn. [eHeTMKa - TeopeTM4yeckas OCHoBa cenekumn. OfomallHMBaHWe
YXMBOTHbIX 1 BblpallyBaHue Ky/NbTYPHbIX PACTEHWI - Hava/bHble aTanbl cenekummn. OCHOBHbIe
MeTOAbl Cenekumn: rubpuamsaums M WCKYCCTBEHHbIA 0T60p. Yuenne H.W. BaBunosa o
LIeHTpax MHOroobpasms 1 NPOUCXOXAEHNSA KYNIbTYPHbIX PacTeHUIA.

OCHOBHble  [IOCTUXKEHUS COBPEMEHHOW CenekuMu  (KyNbTYpHbIX PacTeHWR, AOMaLLIHMX
YKMBOTHbIX N MAKPOOPraHM3MOB). BUOTEXHOMOIUS, e OCTVXKEHNS U NEPCNEKTUBLI Pa3BUTH.

JlabopaTopHble paboThbl:

14
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Tema 4

CocTaBneHve CxeM  MOHOTMOPUAHOMO W AMrMOPULHOrO  CKpewuBaHWsA.  PelleHue
reHeTUYeCKMX 3afau.

PelleHne reHeTMYeCKMX 3afiad (Ha B3aMMOLEWCTBME T[EHOB W CLUEMNJIEHHOe C  MO0/10M
Hac/refoBaHue).

AHanu3  (PEHOTUNWYECKON  WM3MEHYMBOCTM:  MOCTPOEHWE  BapvauMOHHOrO  psga w
BapWaLMOHHON KPUBOWA.

W3yyeHne LEHTPOB MHOroobpasvsi U MPOUCXOXAEHWS Ky/bTYPHbIX pacTeHuin (no H.A.
Basunosy).

[MpaKTuyeckue 3aHATUA:

XpOMOCOMHasi Teopus HacnefACcTBEHHOCTU. B3aumopeiicTBMe reHoB. [eHeTuka mnona.
CuenneHHoe ¢ NOMOM HacnefoBaHue

3HaueHve TeHeTUKU AN Cenekuunm U MeauUMHbl. HacnefcTBeHHble 60Me3HU YenoBeka, WX
MPUYMHBI U NPO(UNAKTIKA

KoHTponbHas pabota no tTeme OCHOBbI FTEHETUKW 1 CENEKLAWN.

CamocToaTenbHass pa6ota obGydawouwuxca. [.MeHAenb - OCHOBOMOMIOXXHUK TEHETUKN.
3HayeHMe TEHETUKU AN CENeKUMU  Ky/bTYPHbIX PaCTEHWIA. 3HaueHue reHeTUKWU AN
CENEeKLMM  [OMALUHUX XXMBOTHbIX.  3HAYEHWEe TFEeHETUKN AN MeauumHbl. KnoHupoBaHue
YKMBOTHbIX. DTUYECKME aCMeKTbl HEKOTOPbIX JOCTVXKEHWIA B G1OTEXHONOTMW. KNoHMpoBaHWe
YXMBOTHbIX (MPO6/eMbl KNOHWMPOBaHUSA YenoBeKa).HacnefcTBeHHble 60NMe3HM YenioBeKa, WX
MPUYMHBL 1 npotnnakTuka.  OCHOBHble  AOCTUXKEHUS — COBPEMEHHON  Cenekuum
MUKPOOPraHn3mMoB. MyTareHbl B OKpy>atolleli cpefie M BO3MOXKHOE WX BUSHUE Ha
opraHm3M. PelleHue 3aja4 Ha MOHOTMOPUAHOE CKpelvBaHue. PelleHne 3afay  Ha
OUTMOPUAHOE  CKPELLMBaHMe, CLEMNIEHHOe C MOMOM  HacnefoBaHWE W Ha  HENosHoe
LOMVHMPOBaHUE MPU3HAKOB.

OBO/TOUNOHHOE YUYEHUE
CopaepxaHue yue6HOro maTtepuana:

VcTopusa pasBuTUS 3BOMIOLIMOHHLIX MAaeid. 3HadeHue paboT K. JlvHHesi, XK.b. Jlamapka B
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Tema 5

Pa3BMTUM 3BOIFOLMOHHBIX UAEI B GUONOTUN.

3BOMOUMOHHOE yueHue Y. [lapeuHa. ECTeCTBeHHbI 0T60p.

CuHTeTUYECKas Teopus 3Boniouumn. Monynsums - CTPYKTypHas eavHMLA Buda 1 3BOMOLMMN.
[BUXKyLLIME CUNbI 3BOHOLLMN.

Mukpoasontoumsa. CoBpeMeHHble MpeAcTasneHus o BupoobpasosaHumn (C.C. UeTBepuKos,
N.W. LLmanbrayser).

OCHOBHble  HampaBNeHUs  3BOMOLMOHHOIO nporpecca. buonornyeckuii  nporpecc  u
610IOrNYECKUIA perpecc.

CoxpaHeHne 6KMONMOrMYECKOro MHOroobpasvsi Kak OCHOBbl YCTOWYMBOCTU Guochepbl u©
MPOrpeccyBHOIO ee pa3suTuA. MpUUKHbI BbIMUPaHWUS BUAOB. PO/b 3BOMOLMOHHOIO YYeH s B
(hOpMMPOBaHNM COBPEMEHHOM €CTECTBEHHOHAYYHOIN KapTUHBI MUpa.

JlabopaTopHble paboThbl:

V3yueHre Mopgoaorniyeckoro Kputepus suaa.
MpucnocobnieHne OpraHU3MoB K pasHbIM cpefam 06uTaHus.
I PaKTN4YeCKune 3aHATUA:

KoHuenuusa Buaa, ero Kputepum.

Makpo3asontouus. JlokasaTenscrsa 3B0/H0LUN.
KoHTponbHas pabota no teme 3BO/TKOLNOHHOE YUEHWE.

CamocTosTenbHas pa6oTa ob6ydvawowumxcs. CTopus pasBUTUA 3BONIOLMOHHBLIX WAEN.
3HauveHne paboT K. JlnHHes, XK.B. Jlamapka B pa3BUTUKN 3BOMHOLMOHHBIX UAEA B GUONOrmn.
OBOMIOLUMOHHOEe  yyeHve Y. [apsuHa. [Jlokasatenbctea 3sontounn. CoOBpPeMeHHble
npeacrtasnedns o sugoobpasosaHum (C.C. Yersepukos, WN.W. LLmanbrayseH). MpuumnHbl
BbIMMpPaHWs BUAOB. Bronornyeckuii nporpecc 1 6MonorMyecknin perpecc..

NCTOPNA PASBUTUA XXN3HN HA BEMIJIE

13
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Tema 6

CopgepxaHue yueGHOro maTtepuana:

MNOTEe3bl MPONCXOXKAEHNS KU3HN.

KpaTkas nctopus pasBuTMS OPraHMYecKoro Mupa. YC/IOXKHEHUe >XMBbIX OPraHu3MoB Ha
3emsie B npoLiecce 3BO/OLMM.

DBONOLUMA YenoBeka. EANHCTBO MPOUCXOXAEHUS YeN0BEHYECKUX pac.
JlabopaTopHble paboThbl:

AHa/IM3 1 oLeHKa Pa3NNYHbIX TMNOTE3 NPOUCXOXAEHNA XKU3HN.

KpaTkas nctopums passuTisi OpraHM4Yeckoro Mupa
npaKTI/I‘—IeCKI/Ie 3aHATUA:

CoBpeMeHHbIe TnoTessl 0 NPOUCXOXKAEHUM YenoBeka. JokKasaTe/bCTBa POLCTBA Ye0BeKa C
MAeKONMUTaroLWNMIN X KNBOTHLIMW.

KoHTponbHasa pabota no Teme MCTOPUA PA3BUTUA XXN3HN HA 3EMJIE.

CamocTosiTenbHaa pa6boTa ob6ydatowuxcs. [MNOTE3bI MPOUCXOXAEHUA »XXU3HW. VcTopua
pasBUTUS OpPraHMYeckoro mupa. CoOBpEMEHHbIE TUMOTE3bl O MPOMCXOXAEHUM YeNoBeKa.
JBoNtoLKS YenoBeka. [okasaTeNbCTBa POACTBA YesIoBeKa C MIEKONUTAOLLVIMU XXNBOTHBIMM.

OCHOBbI 9KONOIrMm
CopaepxaHue yue6HOro maTtepuana:

3KOoNorus - Hayka 0 B3aMMOOTHOLLIEHMSIX OPraHU3MOB MeXy CO60M 1 OKpYXKatoLLEen cpefoi.
3Konornyeckme (akTopbl, UX 3HAYEHME B XKM3HW OPraHW3MOB. IKOMOTMYECKME CUCTEMbI.
Buaosas 1 NpPOCTPaHCTBEHHAA CTPYKTypa 3KOCUCTEM.

MeXXBWAOBble B3aMMOOTHOLLEHUS B 3KOCUCTEME: KOHKYPEHLMS, CUMOMO3, XMLLHWYECTBO,

napasvTu3m.

MpUYMHbI YCTORYMBOCTM M CMeHbI 3KocucTeM. CyKueccun. VICKyCCTBEHHbIE COOBLLECTBa -
arpoaKoCUCTEMbI 1 YPOOIKOCUCTEMbI.

38
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Bruocdepa - rnobansbHas akocucTema. Yuenue B.W. BepHagckoro o 6uoctepe. Posb »KuBbIX
opraHun3moB B 6uocgepe. bruomacca.

N3meHeHns B 6Gmoctepe. MocneactBmns AeATeNbHOCTM Ye/lOBEKA B OKPYXKatOLel Ccpege.
Bo3paeiicTBe Npom3BOACTBEHHON AeATENbHOCTM B 00M1aCTU CBOel Oyaylleii npodeccmmn Ha
OKpy>KatoLLy'to cpefly. 'nobanbHble 3KOOrnmyeckme npobnemMbl U MyTU UX peLLeHus.

JKoMorns Kak TeopeTUYecKas OCHOBA PaLMOHAILHOrO MPUPOAOMNO/b30BaHNUS U OXPaHbl
npupoge!l. Hoocdepa. Mpasunna noBefeHNS NIOLEN B OKPY>XKatoLLeli NPUPOAHON cpege.

JlabopaTopHble paboThbl:

CocTaB/neHve CxeM rMepefayn BeLecTB W 3Heprun (LEernein nutaHuMa U 3KOMOrMYECKMX
nupamng).

M3yuyeHne M onmcaHue 3KOCMCTEMbI CBOE MEeCTHOCTMW. BbisiBNeHMe TWUMOB B3aMMOAEWCTBUS
Pa3HbIX BUOB AaHHOIN 3KOCUCTEME.

CpaBHUTENbHAsA XapaKTePUCTMKA NPUPOLHBIX 3KOCUCTEM M arpO3KOCUCTEM CBOE MECTHOCTY.
M PaKTUN4YeCKuNe 3aHATUA:
MuLeBble CBA3W, KPYrOBOPOT BELLECTB 1 NpeBpaLLeHie 3HePrn B 3KOCHUCTEMAX.

KpyroBopoT BaXKHEMLWMX GUOreHHbIX 31eMEHTOB (Ha Mpumepe yrnepofa, asota v ap.) B
6uocdepe.

3acnyLumsaHue peepaTos.

KoHTponbHas pabota no tTeme OCHOBbI 3KOJ/IOIMW. NTorosas KOHTpOsibHas paboTa.

CamocToaTenbHaa paboTta oby4vawwmxcs. MexBnoBble B3aMMOOTHOLUEHUS B
3KOCUCTEME: KOHKYPeHUMs. MexBugoBble B3aVIMOOTHOLLEHWS B 3KOCUCTEME: CUMOMO3.
MexBnaoBble  B3aMMOOTHOLLEHMS B 3KOCUCTEME:  XULLHMYECTBO.  MexBuoBble
B3aVIMOOTHOLLEHMS B 3KOCUCTeMe:  MapasuTu3M.  VICKYyCCTBEHHble  coobliectBa -
arpoakocuctembl.  VCKycCTBeHHble coobuiecTBa - yp6o3kocucTembl.  BosgelicTeue

10 3
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NPON3BOACTBEHHON AeATENbHOCTM B 061aCTV CBOel OyayLueil NpodeccMn Ha OKpPYXKatoLLyHo
cpefy. no6anbHble 3KONOMMYECKME NPOBAEMbI U NYTU UX PELLEHMS.

Tema 7 BUOHUNKA 5
CopepxaHue y4ebHOro matepuana: 5 1-2
BrvoHMKa Kak OfHO W3 HanpasB/leHWin OuonorMm 1n KUBEepHETUKW, paccMaTpusaroLlee ’
OCOBEHHOCTM  MOP(OQU3NONOrMYECKO  OpraHu3auMy  >KMBbIX  OpPraHM3MoB UM UX
1CMONb30BaHMe [/19 CO3aHNA COBEPLLEHHbIX TEXHNUYECKUX CUCTEM W YCTPOWCTB MO aHaormm
C KMBbIMW cucTeMamu. [IpUHUMNBI WM NPUMEPbl  UCMO/b30BaHWUS B XO3ANCTBEHHOW
[eATeNbHOCTU NtoAein MOPOhYHKLMOHA/IbHBIX YepT OpraHn3auum pacTeHUM Y XUBOTHBbIX.
CamocTosTenbHass pa6oTa ob6yyawwuxcs: [IpUHUMNGLI U NPUMEPbLI UCMONbL30BaHUA B 3 3
XO03AACTBEHHON AeATeNIbHOCTU NiIofelt MOP(OMYHKLMOHAIbHBIX YePT OpraHM3aumy pacTeHuii
W KMBOTHbIX.
KoHcynbTayuu 4
BCEIO: 234

YPOoBHN 0CBOEHUS:
1 - 03HaKOMUTENbHbIN (Y3HaBaHWe paHee N3YUYeHHbIX 0ObEKTOB, CBOWCTB);
2. - penpoayKTUBHbIV (BbINO/HEHME AeSATENIbHOCTM MO 06pa3Ly, UHCTPYKLUUN UK NOA, PYKOBOACTBOM)
3. - MPOAYKTMBHbIA (NfaHUPOBaHUE U CaMOCTOATE/NIbHOE BbIMO/IHEHWE AeATe/IbHOCTU, PeLLeHne NPo6IeMHbIX 3aday)

17



3. YCJIOBUA PEAJIN3AIIMN YYEBHOM TUCIIUITIINHBI

3.1. TpeGoBaHusi K MHHHMAJILHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecre4eHu o

Peanuzanust yueOHON TucHUIUIMHBL TPEOYeT HAIMUUS Y4eOHOTO KaOuHEeTa
OMOJIOTHH, JICKIUOHHBIX ay IUTOPUH.

O6opynoBanue yueOHOTo KaOMHETA:

Crenmanu3upoBaHHass MeOenb, KOMIBIOTEP C  JULEH3HOHHBIM  IMPOrPAMMHBIM
obecriedeHreM. MUKPOCKOIIBI CBETOBBIE

WnauBunyaspHble HAOOPHI IS MPUTOTOBJICHUST BPEMEHHOTO MUKPOTIPenapara B JIOTKE

Habops! 111 TpUroToBIeHNs BpEMEHHOTO MUKpOTIperapara B KopoOke

I'epOapuii mo kypcy obuieit Ouonoruu

Habop nmocTostHHBIX MUKPOIPENaparoB 110 300JI0THH

Habop nmocTostHHBIX MUKPOIpEnaparoB 1o OOTaHUKe

Habop nmocTostHHBIX MUKpOTpenaparos 1o odmei onojgoruu

Habop nmocTostHHBIX MUKPOTIPENaparoB 110 aHATOMHUH U (PU3HONIOTHN

Habopsl anst maboparopHbIXx paboT 1O MHUKPOCKONMUPOBAHUIO M MPHUTOTOBJICHUIO
BPEMEHHOT'O MHKPOTIpenapara

Kommuiekt yueOHO—HATIAIHBIX TOCOOUH TUCIUTUTMHBI «bromorus

[Tpubop nist IEMOHCTPALIH BCACBIBAHUS BOIBI KOPHSIMHU

[Tpubop ninst oOHAPYKEHUS ABIXATENLHOTO ra3000MeHa y PaCTEHHH U YKMBOTHBIX

Bnaxxusriii mpemapat "Kopens 0060Boro pacrenus ¢ kinyoeHbkamu"

I'epbapuii "PactutenpHerie cooOmmecTna"

Iepbapwii "CenbcKkOX035HCTBEHHBIC pacTeHUs"

Konnexuus "Ilaneontonornyeckas"

Konnexuus "IIpumMepsl 3aLUTHBIX TPUCTIOCOONIEHUH Y HACEKOMBIX"

Komnexmus "TIpucnocoOuTenbHble HI3MEHEHHS] B KOHEYHOCTSIX HACEKOMBIX "

Konnexuus "Pa3BuTie HACEKOMBIX C HETIOIHBIM MpeBpaleHreM"

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

ITpubop nnst oOHAPYKEHUS ABIXATENBHOTO ra3000MeHa y PaCTEHUH U )KMBOTHBIX

Bnaxusriii mpemapat «Koperb 0000BOT0 pacTeHusi ¢ KJTyOeHbKaMI»

TexHnueckoe oOecreyeHue:
-Tenesuzop TELEFUNKEN;
-HoyT1Oyk;

- Kabenn kommyTanuu.

CocTaB yCTaHOBJICHHOTO JIMIICH3MOHHOTO MPOTPAMMHOTO 0OecneueHus
(T10):

Windows 7x64 SP3

LibreOfficePortable 3.5

Stduviewer 1.6.180.0
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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

KoHCTpyKTOp TecToB 2551
[MomelLeHre AN1A CaMOCTOATE/IbHON pPaboTh!
CneuvanunanpoBaHHas Mebesib;  KOMIMIEKT KOMMbIOTEPHOM TEXHUKM B cbope
(cucteMHbIn 6nok: 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, MoHuTOp:
Proview 777(N) / 786(N) [17" CRT], knaBmatypa, Mblwb.); Foxconn
G31MVP/G31MXP\DualCore Intel Pentium E2200\1 b DDR2-800 DDR2
SDRAM\MAXTOR  STM3160215A (160 TI'b, 7200 RPM, Ultra-
ATA/100)\Optiarc DVD RW AD-7243S\Intel GMA 3100 moHuTOp: acer v193w
[19"], knaBMaTypa, Mbilb.) C BO3MOXXHOCTbIO MOAK/IHOYEHUS K CETU VIHTEpPHET u
obecrneyeHns LOCTYMNa B 3MIEKTPOHHYO MHJOPMaLMOHHO-06pa3oBaTe/IbHYH0 cpeay
benropoackoro T[AY; HaCTeHHbI nnasmeHHbIA  Tenesusop SAMSUNG
PS50C450B1 Black HD (guaroHans 127 cm); ayamo-Buaeo kabens HDMI

3.2. VHhopmaunoHHoe obecrneyeHne 0byyeHUs
[MepeyeHb Y4ebHbIX U3aaHNIA, MHTEPHET-PECYPCOB:
OCHOBHbIe UCTOYHUKMN:

1 Buvonorna: y4yebHUK AN CTYAEHTOB CpPeAHero npogyeCCMOHaIbHONC
obpaszoBaHuna / B.M.KoHcTaHTMHOB, A.I'. PesaHoB, E.O.®dapneeBa, pes. B.
M. KOHCTaHTUHOB. - 8-en3f., cTepeotun. - M.: Akagemus, 2014. - 320 c.

2. bwonorus pana  npogeccuii M CNeymasibHOCTEN  TEXHWYECKOro W
eCTECTBEHHOHay4YHOro  npounein  :y4ebHUK AN CTYAEHTOB  CpefHero
npoeccnoHasbHoro obpasosaHns /  B.M.KoHcTtaHTMHOB, A.I.  Pe3aHOB,
E.O.®apeeBa; pea. B.M.KoHcTaHTUHOB. - M.: AKagemus, 2015. - 320 c.

3. JlabopaTopHO-MpaKTMyeckue paboTbl MO 6MONOrMKM: MeToAMYeCKue
yKaszaHus K n1abopaTopHbIM W MpakTUyYecKuMm pabotam Mo AWUCUMNINHE
"Buonorna™  and  CTYAEHTOB  00pa3oBaTe/flbHbIX  YUYPEeXOEeHWUA  CPeaHero
NMPOMECCUOHAILHOTO  06pa3oBaHMA  CreuuaibHOCTe  eCTeCTBEHHOHAY4HOro
npocmna / benropoackuii TAY; coct.. J1. B. 3umoBumHa. - benropog;
Benropoackuin TAY, 2015. - 50 c.- Pexxum goctyna: http://gps.ru/XCvJl

NHTepHeT-pecypcbl:
http://lib.bsaa.edu.ru - 9b benropoackoro F'AY
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4. KOHTPO/Ib M OLIEHKA PE3Y/IbTATOB OCBOEHUS YUYEEHOW
ANCUUMNNHDBI

KOHTPONb ¥ OLEHKA Pe3ynbTaTOB OCBOEHWUS YYeOHOM  AUCLMNIUHBI

OCYLLeCTB/AETCA MpenojasaresieM B
3aHATUA 1 nabopaTopHbIX paboT,

TeCTNpPOBaHNA,

NpoLecce NPOBEAEHUS MPAKTUYECKMX
a TaKXe BbIMOMHEHWS

00YyYarLMMMCA UHANBUAYaNbHbIX 33aHNIA, MPOEKTOB, UCCNE0BaHWIA.

Pe3ynbTaTbl 06y4YeHUs
(OCBOEHHbIE YMEHMS, YCBOEHHbIE

3HaHWUA)
3HaHWA:
OCHOBHbIE MOMOXEHUST BUONOTNYECKUNX
Teopui n 3aKOHOMEPHOCTE:

KNIETOYHON Teopuu, 3BOJIKOLMOHHOIO
yyeHus, ydeHus B./.BepHagckoro o
orochepe, 3aKOHbI I".MeHpens,
3aKOHOMEpPHOCTEN  M3MEHUYMBOCTU W
HacneACTBEHHOCTH.

CyLWHOCTb GMO0/I0MMYECKMX MPOLLECCOB:
PasMHOXEHUA, ON/JI0A0TBOPEHUS,
[eCTBMS NCKYCCTBEHHOI0 7
eCTeCTBeHHOro otbopa, hopmMmpoBaHve
MPUCMOCO6/IEHHOCTU, MPOUCXOXKAEHME
BWAOB,  KPYroBOpOT  BELIeCTB U
NnpeBpaLleHne 3Heprum B K/eTKe,
OpraHun3me, B 3KoCcMCTemMax 1 buocgepe

Bknag Bblgatowmxca (B TOM  4ucne
OTEYECTBEHHbIX) YYEHbIX B pa3BUTUE
OM0NOrNYECKO HayKW.

Buonornyeckyro - TEPMUHOMOTUIO U
CUMBO/INKY.

YMeHus:

HaxoauTb NH(opMaLmIo 0

B1ONOrNYecKnx 06beKTax B pasINUHbIX
MCTOYHMKAX (yuyebHuKax,
CMpPaBOYHMKAX,  Hay4YHO-MOMNY/NAPHbIX

dopMbl U METOAIbI KOHTPO/ISA U
OLIEHKW pe3ynbTaToB 00y4YeHUs

[MMCbMEHHbIV TEKYLLWIA
KOHTPO/b; KOHTPO/bHasA paboTa.
NHAnBMAYanbHbIN:
MPOEKTHas
paboTa).
["pynnoBas: 3acnyLunBaHue peepaTos.

(nccneposarenbCcKas

[MUCbMEHHbIA  TEeKYLUUA  KOHTPO/b;
KOHTPO/bHas paboTa.
NHAnBUAYaSbHbINA:

MPOEKTHas (uccnepoBaTenbCcKas
paboTa).

["pynnoBas: 3acnyLunBaHue petepaTos.

HAMBMAYaNbHbIA:
NPoeKTHas (1ccnefoBaTeNibCKas paboTa).
["pynnoBas: 3acnyLuvBaHve pedepaTos.

TepMUHONOrNYECKUIA ANKTAHT;
camocCTosTeNbHasA paboTa

[MCbMEHHBIN onpoc,

TecTUpoBaHMe.

NHAnBUAYaSbHbINA:

NPoeKTHas (1ccnefoBaTeNibCKas paboTa).

20


http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

N30aHMsX,  KOMMbIOTEPHbIX  6asax,
pecypcax ceTtn NHTepHeT) 7
KPUTUYECKM €€ OLEHMBATb;

O6bsiICHATL  pofb  bGuonormm B
(hopmmpoBaHuu Hay4HOro
MMPOBO33peHMSt; BKaL GMON0rMyecKmx
Teopwii B JOPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTWHbI MWPa;
eIMHCTBO YKMBOW N HEXUBOW NPUPOAbI,
POACTBO XXMBbIX OpraH13MoB;
OTpuuaTeslbHoe  BAWSHWE  a/IKOrons,
HWKOTMHA, HAaPKOTMYECKMX BELLECTB Ha
3AM6PMOHa/IbHOE 1 MOCTIMOBPUOHASTbHOE
passuTue Ye/I0BEKa; BNSHWE
9KONOIrMYECKMUX (DAKTOPOB Ha >KMBbIE
OpraHv3Mbl, B/IMSIHWE MyTareHoB Ha
pacTeHWs, >XMBOTHBbIX W  YeslIOBEKa,;
B3aMMOCBA3M M B3aMMOfelCcTBMe
OpraHvM3MOB U OKpYXKatoLleli cpefbl;
NPUYMHBI 1 (haKTOpbl  3BOMOLIMMK,
M3MEHSEMOCTb BWAOB; HapyLUEHUs B
pasBUTUN OpPraHM3MoB, MyTauuMnm K KX

3HayeHme B BO3HVKHOBEHWM
HacneACTBEHHbIX 3aboneBaHui;
YCTONYMBOCTb, Pas3BUTME U  CMEHbI
3KOCUCTEM, HeobX0AMMOCTb
COXpaHeHMs MHOroo6pasmns BUAOB.

BbisBnaTb npucnocobieHns

OpraHM3MoOB K cpeae  0buTaHus,
NCTOYHMKN W HanuumMe MyTareHoB B

OKpyxatowlein  cpege  (KOCBEHHO),
aHTPOMOreHHbIe N3MEHEHNS B
aKocHCTeMax CBOEeMn MECTHOCTU

OaHHbIX, KOMMbHOTEPHBIX CETel).

Peluatb 3/1eMeHTapHbIe 6ronormnyeckune

3alayun; COCTaB/iATb  3/1IEMEHTapHbIe
CXeMbl  CKpewuBaHUA W CXeMbl
MmepeHoca BeWECTB W  nepejayu
3Heprmum B 3Kocuctemax  (uenu
MATaHUS); OMUCbIBaTb  OCOBEHHOCTU
BMAOB rno MOP(0N10rnyecKomy
KpUTEpUIo.

CpaBHMBaTb OMONOrNYECKME OOBLEKTI:
XUMWYECKNIA COCTaB Ten XXUBOU U

["pynnoBas: 3acnyLunBaHue petepaTos.

[MCbMEHHBIN onpoc,

TecTMpoBaHue.

HAMBMAYaNbHBIA:

NPoeKTHas (1ccnefoBaTeibCKas paboTa).
["pynnoBas: 3acnyLuvBaHve peeparTos.

KOMOBMHMPOBaHHBIA:

NnabopaTopHbIA NPaKTUKYM;
camocTosTeNlbHas paboTa

C pas/IMYHbIMUN UCTOYHNKAMU
NHopMaLmN.

NHanBMAYanbHbIA:

NpoekTHas (Mccneaosatenbckast paboTa)
["pynnoBas: 3acnyLunBaHue peepaTos.
KOMOMHMPOBaHHBIA:

NabopaTopHbIA MPaKTUKYM;
coctasneHue OJIC
(ONOPHO-/TOrNYECKNX CXEM)

KOMOMHMPOBaHHBIA:
TeCTMpOBaHue,
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HEXWNBOM npupoasbl, 3apojplLuel
yenoBeka WM APYruMX  XXMBOTHbIX,
NpUpPoAHbIE 3KOCUCTEMBI "
arpoakoCcuUCTeMbl  CBOEl  MECTHOCTH;
rnpoueccol (eCTeCTBEHHbI "
MCKYCCTBEHHbIA 0TOOP, MOMOBOE U
becrnonoe pasMHOXEHWE) W  [enatb
BbIBOAbl M 0000LleHMs Ha OCHOBE
CpaBHEHUA 1 aHa/In3a.

3yyaTb M3MEHeHMs B 3KOCMCTEMax Ha
OM0/TIOrMYECKMX MOLENAX

peLLeHne NpakTUYecKmX 3agau.
HAMBMAYaNbHbIA:

NPoeKTHas (1ccnefoBaTeibCKas paboTa).
["pynnoBoii: 3acnylimBaHue pedepaTos.

KOMOBMHMPOBaHHBIA:

TeCTMpOBaHue,

peLleHne NpakTUYecKmX 3agau.
HAMBMAYaNbHbIA:

NPoeKTHas (1ccnefoBaTeibCKas paboTa).
["pynnoBas: 3acnyLunBaHue peepaTos.
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