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1. MTACMOPT PABEOYEW MPOrPAMMbIl YUEBEHOW ANCUNMNNNHDBI
«BNONOTIMMNA»

1.1. O6nactb NpMMeHeHNs paboyeil Nporpammebl
Pabouas nporpamMma y4ebHON AMCUMNNUHLI ABNseTca 4yacTbto MMCC3 no
cneymanbHocTaM CMO 35.02.07 «MexaHu3auus cenbCKoro xo3ancrea», 35.02.08
«INeKTpuuKaumsd 1 aBToMaTU3auuMs  CeNbCKOro  xossincrtea», 21.02.05
«3eMEeNbHO-UMYLLECTBEHHbIE OTHOLLUEHUSA», 23.02.03 «TexHnyeckoe
06CnyXnBaHVe N PEMOHT aBTOMOGOUILHOrO TpaHcnopTta», 09.02.05 « MpuknagHas
NH(opmaTmKa (Mo oTpacnsam)».
CofepxaHve nporpaMmmbl NpeacTaBfieHO CeEMbO TeMaMU:
- YUeHue 0 KneTke

- OpraHusm. PasMHOXXeHWe N NHAMBUAYaASIbHOE pasBuUTME OPraHnN3MoB

- OCHOBbI TEHETUKN 1 CENEKL MM

- OBOJIIOLMOHHOE YyeHue

- AcTopna pasBUTUA XMU3HU Ha 3eM/ie

- OCHOBbI 3KO/1I0T UK

- bruoHunka

CofepXaHne Kaxaom Tembl BK/IOYAET TEOPETUYECKNA W MNPaKTUKO-
OPUEHTUPOBaHHbIN MaTepuarl.

Mporpamma  npefycMatpmBaeT  (hopMuMpoBaHWe Yy  0ByuvaroLmxcs
06LleHay4YHbIX 3HaHWW, YMEHWIA W HaBbIKOB, YHMBEPCA/IbHbIX CMNOCo60B
AEeATENIbHOCTM WM K/IHOYEBLIX KOMMETEHUMA.  TIPUOPUTETHBIMU U3 HUX MpU
N3yYeHUM OUONOTUN ABNAIOTCA YMeHWe CpaBHMBaTb OMOMIOrMYECKMe OObEeKTl,
aHa/M3npoBaThb, OLeHMBaTb W 0006WaTb CBeAEHUS, YMeTb HaxoAuTb W
MCMOMb30BaTb UHPOPMALMIO N3 Pa3INYHBIX UCTOYHMKOB.

Mpn M3ydyeHUM Kypca pellaroTcsl BaxHeWLMe 3afayun, cToswue nepeg
OMONOrMYecKo HayKOW, peLleHne KOTOPbIX HarpaB/eHO Ha pauuoHaibHoe
NPMPOAONO0b30BaHME, OXpaHy OKpPYXKaroLein cpelbl U 340Pp0BbS NHOAEN.

Mpu oTbope cofep>KaHUs UCMOMb30BaH Ky/bTYpOCO0OOpasHbliA NoAxo[, B
COOTBETCTBMM C KOTOPbIM 00yYaroLimecs [LO/DKHbl YCBOUTb 3HAHUA U YMEHUS,
HeobXxoanmble ANna hopMMpoBaHMs 06LLEA KyNbTypbl, ONpeaenstoLLein afeKBaTHOe
NMoBefleHME 4YesioBeEKa B OKpYXKatollel cpefe, BOCTPebGOBaHHbIE B XKWU3HW U B
MPaKTUYECKON AeaTeNbHOCTU.

Oco60e BHUMaHWE yfeneHo 3KOM0rMyecKomy 06pa3oBaHUI0 Y BOCMUTAHUIO
obyyarowimxcs,  QOPMUPOBaAHUIO Y  HUX 3HaHWA O  COBPEMEHHOW
eCTeCTBEHHOHAay4YHON  KapTWHe  MWpa,  LEHHOCTHbIX  OpUeHTauuin,  4To
CBMAETENIbCTBYET O r'yMaHm3auuy 61monornyeckoro obpasoBaHus.



1.2. MecTo y4yebHoun gucumnnmHel B MMCC3:

B yue6HOM nnaHe yyebHasa gucumnavHa «brnonorus» BXoguT B COCTaB LMKNA
06L1e06pa3oBaTe/bHbIX YH4EOHbIX ANCUUNANH, NpeanaraeMbiX 06pa3oBaTe/lbHbIX
obnacTten

1.3. Llenv wn  3agaym  yyebHOW AUCUMNNMHBLI - TpeboBaHUA K
pe3ynbTataM OCBOEHUS YYEOHOW ANCUUNNNHBI:

CofepxxaHve nporpammbl  «buosorus» HanpasfeHO Ha  [OCTMKEHME

cnefyroLWnx Lenein:

* nonyyeHve (QyHAaMeHTa/IbHbIX 3HaHWA O OWONOrNYECKUX CUCTEMAX
(Knetka, OpraHusm, [Monynauus, Bwug, 3kKocuctema); WUCTOPUU  Pa3BUTUS
COBPEMEHHbIX MPeACTaB/IEHNIA O >KMBOIM NPUPOLE, BblAAIOWMXCA OTKPbITUAX B
OMO0OrMYecKo  Hayke; posiv  OMONMOTMYECKOW Hayku B (POPMUPOBaHUY
COBPEMEHHOI eCTeCTBEHHOHAYYHON KapTUHbI MUpa; MeTOAaxX Hay4yHOro rno3HaHus;

* OBNafieHNe YMEHMAMU NOTNYECKU MbICNTb, 060CHOBLIBaTb MECTO M POJib
OMOMOrMYECKMX 3HAHUI B MPAKTUYECKOW [eATeNbHOCTU JI04eNR, pas3BuTUM
COBPEMEHHbIX TEXHO/IOTUIA; ONpefenaTb XMBble 06bEKTbI B NPUPOAE; MPOBOAUTb
HabN04eHNA 38 3KOCUCTEMAMM C LieSIbi0 UX OMUCaHUA U BbISBNIEHUA eCTECTBEHHbIX
W aHTPOMOreHHbIX W3MEHEHW; HaxoauTb W aHaM3MpoBaTb WH(OpMaUuo o
XXUBbIX 00bEKTAX;

* pa3BUTME MO3HABATE/IbHbIX NWHTEPECOB, MHTENNEKTYa/IbHbIX 1N TBOPYECKMX
CNOCOGHOCTEN 06yvaloLMXCA B MNPOLECCE M3YYEHUS OUONMOMMYECKUX SIBMEHWIA;
BbIJAIOLNXCA  AOCTUXKEHUI  6uonorny, BowefwmMx B  0O6LLeYes10BEUYECKYHO
KYNbTYPY; CMOXHbIX U MPOTUBOPEYMBBIX NYTEN Pa3BUTUSA COBPEMEHHbLIX HAY4YHbIX
B3rNA40B, UAEN, TeOpUn, KOHUENUMin, rmnote3 (0 CYLWHOCTM M MPOUCXOXKAEHMM
YKU3HW, YenoBeka) B Xofe paboTbl C pas3IMYHbIMKU UCTOYHMKAMU MH(OPMaLWK;

e BOCMUTaHWe YOEXAEHHOCTU B HEOOXOAMMOCTU MO3HAHWUA XXMBOMW
npupoAabl, HeoO6XOAMMOCTM pauMOHaNLHOTO NPUPOAOMNONL30BAHUA, 6epeXxHoro
OTHOLLEHUS K MNPUPOAHbIM pecypcaM M OKpyxXKalouleil cpefe, COO6CTBEHHOMY
3[l0POBbI0; YBKEHWSA K MHEHWIO OMMOHEHTA Mpu 06CYXAEeHUN 6MONIOTUYECKUX
npo6nem;

* MCMNOMb30BaHWE NPUOOPETEHHLIX OMOMOTMYECKUX 3HAHWA WU YMEHWA B
MOBCEAHEBHON >KWU3HW [AN19 OLEHKM NOCNeACTBMIA CBOeW peATenbHoctTn (U
[eATeNIbHOCTU ApYrnX Ntofer) no OTHOLEHUIO K OKPYXKatoLein cpeje, 340pOBbLO
APYrux Naen n cob6CTBEHHOMY 340pPOBbH; 0060CHOBaHME W COGMO[AEHME Mep
npounakTukM 3ab0neBaHUn, OKa3aHWe MepBOA MOMOWM MpU  TpaBMmax,
cobntofeHve Npasus NOBEAEHUS B NPUPOAE.

TpeboBaHNA K pe3yfibTaTaM OCBOEHMSA YYeOHON AUCLUNIUHDI.

OcBOeHMe cofepXXaHna Y4ebHOW AMcuMnauHbl «buonorms» obecneymsaet
[OCTVKEHME CTYAEHTaMW CNefyroLnX pe3ybTaTos:

* IMYHOCTHbIX:



- C(hOpMMPOBAHHOCTb YyBCTBa FOPAOCTU U YBAOXEHUS K WUCTOPUN U
[JOCTUMXKEHUAM  OTEYECTBEHHOM  OMOMIOrMYeCcKOM  Hayku; npeAcTaBieHMs O
LLe/IOCTHON ecTeCTBEHHOHaYYHOW KapTuHEe MUpa;

- MOHMMaHWe B3aMMOCBA3M U B3aMMO3aBMCUMOCTM eCTECTBEHHbIX HayK, UX
BAMSAHUA  HAa  OKPYXXaloLWlyl cpesy, 39KOHOMWYECKYH, TEeXHOMO0rMYeCKylto,
COLMa/IbHYIO M 3TUYECKYHO chepbl AeATeNbHOCTU YeNOBEKa,;

- CNOCOBHOCTb MCMNO/b30BaTb 3HAHMSA O COBPEMEHHOW eCTECTBEHHOHAYYHOA
KapTHe Mwupa B 06pas3oBaTeNbHOM WM NPOMECCMOHANBbHOW  AeATeNbHOCTY;
BO3MOXHOCTU MH(OPMAaLMOHHON cpefbl AN o6ecnevyeHnss NPOAYKTUBHOIO
camoobpa3oBaHus;

- BflafieHVe KynbTYpPOil MbILWIEHNUS, CNOCOOHOCTL K 0606LEeHNI0, aHanu3y,
BOCNPUATUIO MH(OPMaLMM B 061aCTV eCTECTBEHHbIX HayK, MOCTaHOBKe Lenn U
BbIGOPY NyTel ee AOCTMXKEHMSA B NPOGECCMOHaNbHOM cepe;

- CMOCcO6GHOCTb PYKOBOACTBOBATLCA B CBOEW [eATe/IbHOCTU COBPEMEHHbLIMM
NpUHLMNamMy  TOMEPaHTHOCTW, fAuanora W COTPYAHWYECTBa; [FOTOBHOCTb K
B3aMMOJENCTBUIO C KOJIIeramn, paboTe B KOJINIEKTUBE;

- TOTOBHOCTb MCMNO/Ib30BaTb OCHOBHble METO/bl 3alMTbl OT BO3MOXXHbIX
nocneAcTBUA aBapuii, KaTacTpo®, CTUXUINHLIX BeACTBUIA;

- ob6nafaHne HaBblKamn 6e30MacHO paboTbl BO BPeMs MPOEKTHO-
NCCNeAoBaTeIbCKOM M 3KCMEpPUMEHTaNbHOW [esTeNbHOCT, NPW UCMO0/b30BaHUM
nabopatopHoOro 06opyaoBaHuUs;

- CMNOCOBHOCTb UCMONb30BaTb MPUOOPETEHHbIE 3HAHUA W YMeHWUs B
MPaKTUYeCKOM [esATefIbHOCTU W MOBCELHEBHOW >XM3HW NS COOMOAEHUA Mep
NPOUNAKTUKMA OTPaB/IEHUIA, BUPYCHbIX W [ApYyrux 3abofieBaHWiA, CTPeccos,
BPeAHbIX MPUBbIYEK (KYPEHUS, anKoronmsma, HapkomaHuu); npasua noBefeHNs B
NMPUPOLHON cpefe;

- TOTOBHOCTb K OKa3aHWIO MEepBOi MOMOLLM MpU TpaBMax, MPOCTYAHbLIX U
Apyrux 3a6oneBaHNAX, OTPaBNEHNAX NULLEBLIMU NPOLYKTaMWU;

e MeTanpeaMeTHbIX:

- 0CO3HaHWe CcouManbHOWM 3HAYMMOCTU CBOEN npodeccuu/cnenmnansHoCTy,
obnagaHne MoTUBaLMe K OCYLLECTB/IEHMIO NMPOJPECCUOHAIbHON LesTe/IbHOCTH;

- MOBbIWEHME WHTENNEKTYa/lbHOr0 YPOBHA B NpoLecce U3yYeHus
OMOMOTNYECKNX SABMIEHUI; BbIAAIOWUXCA LOCTUXKEHWUIA OMOMOTUK, BOLIEALINX B
006LLIeYEIOBEYECKYHO KY/IbTYPY; CNOXHbIX W MPOTUBOPEUYMBBLIX MyTel pa3BUTUA
COBPEMEHHbIX Hay4HbIX B3rf440B, WAER, Teopuid, KOHuenuui, runotes (o
CYLLHOCTU W NPOUCXOXIEHUWN XKMU3HMW, YeNoBeKa) B Xode paboTbl C pasiMyHbIMM
MCTOYHMKaMU MH(opMaLmuu;

- CMOCcO6HOCTb OpraHM30BbIBaTb COTPYAHMYECTBO eAVHOMBbILLIEHHUKOB, B
TOM ymcne C  WCMo/b30BaHUEM COBPEMEHHbIX MH(OPMALNOHHO-
KOMMYHUKaLMOHHbIX TEXHOJIO A,

- CMOCOBGHOCTb MOHMMATb MPUHUMUMBLI YCTOWYMBOCTA M MPOLYKTUBHOCTU
XXMBOW MpUPOAbI, NYTU ee U3MEHEHUS NOJ BANAHUEM aHTPOMOreHHbIX (PaKTOpoB,
CNOCOBHOCTb K CUCTEMHOMY aHa/im3y Trn106a/ibHbIX 3KONOrMYeCcKUX npobem,
BOMPOCOB COCTOSHWS OKpY>XKatoLleli cpefbl WM payMoHasbHOIMO0 WCMO/b30BaHNS
MPUPOAHBIX PeCcypcoB;



- yMeHVe 060CHOBbIBaTb MECTO W pofib OGMONOrMYeCKMX 3HaHWUA B
NPaKTUYECKO [OeATeNbHOCTM /HOAe, pPa3BUTUM COBPEMEHHbLIX TEXHOMNOINIA;
onpeaensTb >KMBble 00beKTbl B NpUpofe; MNPOBOAUTL  HabNwAeHUs  3a
3KOCMCTEMAMM C LeNbl0  MX ONUCaHWA W BbISIBNEHUS  €CTECTBEHHbIX U
aHTPOMNOrEHHbIX U3MEHEHWNIA; HAXO4MTb WM aHaNIN3MpPoBaTb UHHOPMAaLMIO O XUBbIX
ob0beKTax;

- CMOCOGHOCTb MPUMMEHATb BGMONMOTMYECKME W 3KOMOrMYEeCKne 3HaHus ans
aHanm3a NpuKnagHbIX Npo6aem X03MCTBEHHOWN AeATENbHOCTU;

- CNOCOBGHOCTb K CaMOCTOATE/IbHOMY  MPOBEAEHUIO  UCCMef0BaHUNA,
MOCTaHOBKE eCTeCTBEHHO-Hay4HOro 3KCMEPUMEHTA, MCMOMNb30BaHMNIO
NHPOPMALMOHHbIX TEXHONIOTUIA ANA PELIEHUS Hay4YHbIX U MNPOMECCUOHaNbHbIX
3ajau;

- CMoCcOBHOCTb K OLEeHKe 3TUYECKUX acrneKTOB HEKOTOPbIX UCCNeAoBaHWNn B
obnacty 6uoTexHonorum (KNOHMpPoBaHMe, NCKYCCTBEHHOE OM/IOA0TBOPEHUE);

* peAMETHbIX:

- C(hOpMUPOBAHHOCTb MNPEACTaB/EHNIA O pPoOM M MecTe 6uonorum B
COBPEMEHHON Hay4yHOW KapTWUHe MWpa; MOHMMaHue ponum  6uonormm B
(hopMMpPOBaHNN Kpyrosopa W QYHKLUMOHA/IbHON rPaMOTHOCTM [N PEeLleHUs
NPaKkTUYeCKNX 3aaay;

- BNlafileHne OCHOBOMOoNaraWwmMMy NOHATUAMI N NPeAcTaBEHUAMN O XXMNBOIA
npupoje, ee YPOBHEBOW OpraHu3auum W1 3BOMKOLUKN; YBEPEHHOE M0/Ib30BaHMe
610N0rMYecKO TEPMUHOIOTMER N CUMBOJIMKONA;

- BNafeHMe OCHOBHbIMM MeTOAaMMW Hay4YHOro MO3HaHWUsl, UCMOMb3yEMbIMU
Npu 6UONOrMYECKNX UCCNEA0BAHMAX XUBbIX 0OBEKTOB N 3KOCUCTEM: OMUCAHUEM,
M3MEpPEHEM, MPoBeAeHNEM HabGMOAEHWIA; BbISIBIEHNE U OLEHKA aHTPOMOreHHbIX
N3MEHEHWNI B NPUPOAE;

- C(hOPMUPOBAHHOCTb YMEHUI OOBACHATbL pe3ynbTaTbl OGUOOrMYECKUX
3KCMEPUMEHTOB, peLlaTb 3/IeMeHTapHble 61M0IOrMYecKme 3aaun;

- C(hopMMPOBAHHOCTb  COOGCTBEHHOMW  MO3ULUM MO  OTHOLIEHUHD K
610N0rMYecKor MHMopMaLUKn, Noay4YaeMon 13 pasHbIX UCTOYHUKOB, FN06a/bHbIM
3KOMOrnMYecKum npobnemam m NyTam UX PeLLeHUs.

1.4. PekomeHyemMoe KOMIMYECTBO YacOB Ha OCBOeHMEe pabouel
nporpammbl y4ebHOW ANCUUNNINHDI:

MaKC/MMasibHOM y4ebHOWM Harpy3sku obyuvatouierocs 117 yacos, B TOM YUCIE:

0653aTe/IbHOM ayAUTOPHOM y4eBHOIN Harpy3ky obydaroLlerocs 78 4acos;

camocCToATeNbHOM paboThl 0byyatoerocs 39 Yacos.



2. CTPYKTYPA N COAEPXAHWE YYEEHOWN ANCUVNNNHBI

2.1. O6bem yyebHOW AMUCLUNANHBI U BUAblI y4e6HOI paboThl

Bug yye6Hoit paboTsl

MakcumanbHas yvyebHaa Harpyska (BCero)
Ob6sa3aTenbHas ayagnTopHas yyebHas Harpyska (BCero)
B TOM 4uche:
nabopartopHble paboTbl
MPaKTUYECKME 3aHATUS
CamocTodaTenbHas paborta obyyatouierocs (BCero)
NTorosas artTecTauyns B qopme ANPEHEPEHLNPOBAHHOIO
CemecTp

O6bem

4yacos
117
78

20
20
39
3ayeTa -

2



HanmeHoBaHWe
pasaenoB U TemM

BBeseHune

Tema 1

2.2. TemaTnyeckuii NnaH 1 cofepXkaHne y4ebHon aAncUMNanHbI «Bruonorus»

Copep>xaHue y4ebHOro matepmana, nabopatopHble paboTbl U MPaKTUYECKVe 3aHATHS,
camoCTosiTe/lbHas paboTa obyyatoLLMXCs, KypcoBas paboTa (NpoeKT) (ecnn npedycMOTPeHbI)

CogpepxaHuie y4ebHOro Mmatepuana:

BeefeHue. O6BLEKT M3y4yeHUs OGUOMOrMM - KuBas npupofa. MNpu3HaKu >KMBLIX OpraH1M3MOoB.
MHoroo6pasue opraHM3mMoB. Y pOBHEBas OpraHu3aLusa X1Bo Npupoabl 1 3sonouns. MeTogbl
MO3HaHMA HKMBOW npupogbl. O6Wwue 3aKOHOMepHOCTW 6uonoruun. [peameT  M3y4veHUs
obobwatowlero  Kypca «buonorus», uenMm M 3agaun  Kypca.  V3yuyeHue  OCHOBHbIX
3aKOHOMEPHOCTE BO3HWMKHOBEHWS, Pa3BUTUA U CYLLECTBOBAHUS >KM3HM Ha 3emne U
COBpEMEHHOI ee opraHusauun. Ponb  6uonorun B (POPMUPOBAHUU  COBPEMEHHOL
€CTeCTBEHHOHaYy4HON KapTUHbI Mupa W B NPaKTUYecKOi aeaTensHocTu fogen. CobnogeHne
npasua NoBefeHNsa B Npupoge, 6epexxHoe OTHOLIEHMe K BMONOrMYecKUM 06beKTaM (pacTeHusM
M XXMBOTHBLIM M UX COO6LWeCTBaM) M MX oxpaHa. KneTka - 3feMeHTapHas >KuBas cucTema M
OCHOBHasa CTPYKTYPHO-(DYHKLMOHabHAS eMHMLA BCEX XMBbIX OpraHn3moB. KpaTkas ncropus
U3YYeHUs KNeTKU.

CamocTtosTenbHasa paboTa obyvatowmxcsa: MHoroobpasme X1BbIX OPraHM3MoB.
YUEHWE O KJ/IETKE
CopepxaHue yyebHoro matepmana:

Xnmumyeckaa opraHusauma Knetkn. OpraHuyeckme W HeopraHM4yeckue BeLLECTBA KNETKUM WU
YKMBbIX OPraHnU3mMoB. benku, yrnesogbl, MUNUAbI, HYKNEMHOBbIE KUCNOTbI U UX POSib B K/ETKe.

CTpoeHne 1 yHKUUM KNeTKW. LinTonnasma u KnetouHas MembpaHa. OpraHoubl KNeTKu.

O6MeH BeLLECTB W MpeBpaLleHne S3HEPTUM B KNETKE: NNacTUYECKNit N 3HepreTUYecknii 06MmeH.

OHK - HocuTenb HacneAcTBeHHOW UH(opMaLun. CTpoeHe 1 (YHKUUM XPOMOCOM. Penaukaums
OHK. TeH. T'eHeTnuecknii kog. BruocnHTes beska

O6beM

yacoB

27

YpoBeHb
0CBOEHNS

1-2



Tema 2.

JNabopaTopHble paboTbl:

CpaBHeHMe CTPOeHNs KNneTok paCTeHVIVI N XUBOTHbLIX NO rOTOBbIM MUKpOMNpenapaTtam.
Katanutnyeckaa akTUBHOCTb (*)epMeHTOB B XXUBbIX TKaHAX.
Ha6mo,u,eHMe MNTO3a B KJ/IeTKax KopellKa nyka.

MpakTnyecKme 3aHATUA:

YCTPOCTBO G6MOMOTMYECKOT0 MUKPOCKONA U NPUrOTOB/IEHNE BPEMEHHOTO MUKponpenapaTa KneToK KOXULbl
yellyn penuyaToro yka.

Ha6mop,eH|/|e nnasmonnia n aennasmMmosin3a B pacTUTe/IbHbIX KNeTKax.

HabnwogeHne kneTok pacTeHWUid M XMBOTHbLIX NO4 MUKPOCKOMNOM Ha roTOBbIX MUKponpenapartax, ux

onucaHue. KoHTponbHasa pab6oTta no Teme YYEHUE O K/NETKE.

CamocTosiTenbHaa paboTta ob6ydarowmxcs. OpraHMyeckue W HeopraHUW4YecKue BelllecTBa

KNETKN W XUBbIX OPraHU3mMoB. Knetkn n ux pa3Hoo6pa3V|e B MHOIOK/1IETOYHOM OpraHu3me.

OAnddepeHumpoBka KneToK. KneTouHas Teopus CTPOEHWS opraHu3moB. pokapuoTuyeckue u

3ayKapunoTuyeckme KneTku. Bupycbl Kak HekneTouHas (hopma XMU3HU U nX 3HaveHue. bopbba c

BUPYCHbIMY 3aboneBaHusamu (CMWA v ap.)

OPIrAHV3M. PASMHOXEHVE N MHOANBWNAYAJIbHOE PA3BUTUE

OPIr'AH3MOB

CogpepxaHue yuebHoOro matepumana:

PasMHOXEHME - BaXHelillee CBOWCTBO >KMBbIX OPraHu3mMoB. OpraHusm - eauwHOe LENoe.
MonoBoe 1 6ecnonoe pasmMHoXeHne. Meito3. O6pa3oBaHKe NOMOBbIX KNETOK U ON0A0TBOPEHME.

NHavBUayanbHOe pasBuTE OpraHuMaMa. dMOPUOHaNbHbI 3Tan oHToreHesa. OCHOBHble CTaAvu
3MOpUOHANbHOTrO pa3BuUTKs. OpraHoreHes. [MpUYKMHBLI HapyLUEHWIA B pasBUTMM OPraHM3MOB.
NHavBuayanbHoe pasBUTME YenoBeKa. PenpogyKTWBHOe 340poBbe. [10CNeACTBUS BAMSIHUS
aNKorons, HUKOTMHA, HAPKOTUUYECKMX BELLECTB, 3arpsi3HEHUS CPefibl Ha Pa3BMTME YeNloBeKa.

JlabopaTopHble paboThbi:

Mei103. CTpoeHMe NOMOBbIX KNETOK.
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Tema 3

MpakTnyeckne 3aHATUA:

BoisiBNeHEe 1 onvcaHWe NPM3HAKOB CXOACTBA 3apO/blLeli YeNOBeKa M ApYTruX MO3BOHOUYHbIX Kak
[l0Ka3aTeNbCTBO UX 3BOMOLMOHHOIO poAacTBa. KoHTponbHasa pa6ota no teme OPIAHU3M.
PASMHOXEHVE N NHANBWAY ATbHOE PA3BUTUE OPITAHV3MOB.

CamocTosiTeNlbHass pa6oTa ob6ydarowmxcsi: MocTambpuoHanbHoe passnTue. CXOACTBO
3apoAbllieii  npeAcTaBUTENeid  pasHbIX  FPyMn  MO3BOHOYHbIX KaK  CBUAETENbCTBO WX
3BO/IIOLMOHHOIO POACTBA. [1OCNEACTBMS  BAMSIHUA  anKOTONsl, HUKOTWHA, HApPKOTUYECKMX
BELLIECTB, 3arPA3HEHNS cpedbl Ha Pa3BUTUE YenoBeKa

OCHOBbI TEHETUKW U CEJIEKLUNN
CopiepxkaHuie y4ebHOro Mmatepuana:

3aKOHOMEpHOCTN HacfnefoBaHua MPU3HaKOB. eHeTMKa - Hayka O 3aKOHOMEpPHOCTAX
HacneACcTBEHHOCTU M M3MEHUYMBOCTU OpraHn3MoB. ["eHeTUyeckas TEPMUHONOIUA U CUMBO/UKA.
3aKOHbl TEHEeTUKKM, YyCTaHOBNeHHble [. MeHgenem. MoHornbpugHoe un AUrM6praHoe
CKpeLyMBaHue.

3aKOHOMEPHOCTU  HacMefjoBaHUA MNPU3HAKOB. XPOMOCOMHAs Teopus HacneACTBEHHOCTY.
B3aumogeiicTBIe reHoB. MeHeTuKa nona. CLEenneHHoe ¢ NofoM HacnegoBaHue.

3aKOHOMEPHOCTU U3MeHYMBOCTW. HacneacTBeHHas WAM  TEHOTUNMYECKas W3MEeHYMBOCTD.
MoganhmkaLmoHHas n3MeHUMBOCTb. OCHOBbI Cenekuun. [eHeTMKa - TeopeTuyeckas OCHOBA
cenekumn. OCHOBHble METOAbl  Cefekuuu: rmbpuamnsaums W UCKYCCTBEHHbIA  OT6OP.
OfOMalLHUBAaHME >KMBOTHBIX W BblpalyMBaHWEe KyJNIbTYPHbIX PacTeHWid - HadyafibHble 3Tanbl
cenekumn. Ydenve H.M. BaBunoBa 0 LeHTpax MHOroobpasvs v MPOUCXOXKAEHUS KyNbTYPHbIX
pacTeHuii. BUOTEXHONOIWA, ee AOCTVXKEHUS W NepCreKTMBLlI PasBUTUA. DTWUYECKMe acnekTbl
HEKOTOPbLIX AOCTW>KEHWA B  6GUOTEXHONOTMU.  KNOHMpOBaHWE >KMBOTHbIX (Npobnembl
KNOHWPOBAHMUA YeNoBeKa).

JlabopaTopHble paboThbli:

AHanms (heHOTUNMYECKON M3MEHYMBOCTW: MOCTPOEHME BapUaLMOHHOIO psiAa U BapualMOHHOM
KPWBOIA.

V3yuyeHne LEHTPOB MHOroobpasns U NPOUCXOXAEHMS KyNbTYpPHbIX pacTeHunid (no H.W.
Basunosy).

MpakTnyeckne 3aHATUA:

22
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Tema 4

CocTaBfieHMe CXemM MOHOTMO6PUAHOTO U AUTMGPUAHOTO CKpeliBaHWs. PelleHne reHeTUYecKmx
3adau.

PelleHne reHeTUYecKMx 3agady (Ha B3aMMOJENCTBME TEHOB W CLUEMNEHHOE C MO/IOM
HacnegoaHue). KoHTponbHas paboTta no tfeme OCHOBbI FTEHETUKW N CENEKLNN.

CamocTosiTeNlbHaa pa6oTa obydyatowmxca. [.MeHAenb - OCHOBOMOMOXHMUK TEHETUKN,
3HaueHMe TEeHETMKU AN CeNeKUMU U MeAnUMHbl. HacnefCTBeHHble GONE3HU YesoBeKa, WX
MPUYMHBI 1 NpodunakTuka. OCHOBHbIE [AOCTUXKEHWNSI COBPEMEHHOW CENEKUMU KyNbTYPHbIX
PacTeHW, [OMALIHUX XWBOTHLIX U MUKPOOPraHW3MOB. KNOHMpPOBaHWE >XUBOTHbIX. PelleHue
3afjay Ha MOHO- ¥ AUTMGPUAHOE CKPELLMBaHMe, Ha CLEMIeHHOe C NOOM HacneAoBaHue.

SBOJTMIOUNOHHOE YYEHUE

CopepykaHue y4ebHOro Matepuana:

JBoNOUNOHHOe yyeHne Y. [apsBuHa. 3HauveHue paboT K. JlInHHes, XK.b. Slamapka B pasButuu
3BO/OLUMOHHBIX Maein B 6uMoNormn.EcTecTBeHHbI 0T60p. Ponb 3BOMIOLMOHHOIO YYEHUs B
(hOpPMMPOBAHUN COBPEMEHHOI E€CTECTBEHHOHAYYHOW KapTuHbI Mupa. KoHuenuus Buaa, ero
Kputepuun. MNonynaums - CTPYKTypHasa equHMLa BUAA 1 3BONHOLUN.

CuHTeTMYecKass Teopus 3BonwOLMM.  Mukpoasonouus.  [BWXKylime  CUbl  3BOSIHOLUM.
CoBpemMeHHble npeacTaBneHusi o sugoobpasosaHum (C.C. Yetsepukos, .M. LLimanbrayseH).

MakpoaBoniouus. [lokasaTenbCTBa 93BOMOLUMM. OCHOBHbIE HaMpaBfieHUs 3BOMIOLMOHHOIO
nporpecca. bronornyeckuii nporpecc 1 Guonornyeckuii perpecc. CoxpaHeHne GUONOTNYECKOTO
MHOroo6pasnsi Kak OCHOBbI yCTONYMBOCTY GUOCEPbl N MPOrPeCCUBHOTO ee PasBUT s

JlabopaTopHble paboThbi:

M3yyeHre MOpPGhOIOrMyYecKoro Kputepms Buaa.
MpakTnyeckne 3aHATUA:

MpucnocobneHne opraHn3mMoB K pasHbIM cpejam 06UTaHus.

CamocToATeNbHass paboTa oby4dawowmxcs: Wctopus pasBUTUS  3BOMOLMOHHBIX WA,
[JlokasaTenbcTBa 3BOMOLUMK. [MpUUMHBI  BbIMMPAHWS BWAOB. BuoONOrMyeckuii nporpecc u
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Tema s

Tema 6

610N0rNYecKmnin perpecc.
NCTOPNA PA3BUNTUA XKXIN3HN HA 3EMJIE

CopepxkaHuie y4ebHOro Matepuana:

KpaTkas ucTopus pasBUTUS OPraHW4eckoro mupa. [MMNoTe3bl MNPOMCXOXAEHUS KU3HM.
Y CNOXHEHWE YKMBbIX OPraHM3MOB Ha 3eM/ie B NPOLIECCE IBOMOLMN.

JBonouus Yenoseka. COBPEMEHHbIE TMMOTE3bl O MPOUCXOXAEHUN uyenoseka. [loKasaTenbCcTBa
POACTBA Ye/l0BEKa C MNEKOMUTAIOLMMM XKUBOTHLIMU. EUHCTBO MPOUCXOXAEHNS Ye0BEYECKUX
pac.

JlabopaTopHble paboThbi:

AHann3 1 ouUeHKa pasiMyHbIX TMnoTe3 NPOUCXOXKAEHUS KU3HN.

MpakTnyeckne 3aHATUA:

Kpatkaa wuctopus pasBUTUA OpraHuMuyeckoro muipa. KoHTposibHad pabota no Teme
3BOJTIOUMOHHOE YYEHNE N NCTOPUA PASBUTUA XN3HW HA 3EMJIE.

CamocToaTenbHass pa6oTa obyyaroumxcs. COBPEMEHHblE TUMOTE3bI O MPOUCXOXKAEHUN
YenoBeka. JBO/OLMS YenoBeKa.

OCHOBbI 3KOM10I NI

CopepxaHue y4ebHOro Mmatepuana:

dkonornyeckme (HakTopbl U CUCTEMbI. JKOMOTUA - HayKa O B3avMOOTHOLLEHWSX OPraHW3MOB
Mexay Ccoboi M OKpyXalolleil cpenoit. SKonormyeckme (akTopbl, WX 3HAYEHWE B XKU3HU
OpraHnW3MoB. JKOMOTMYECKMe cUCTEMbl. BraoBas M NpoOCTpaHCTBEHHAs CTPYKTypa 3KOCWUCTEM.
MuweBble CBA3W, KPYroBOPOT BELLECTB U NPEBPALLEHNe 3HEPTMM B aKocMcTeMax. MeXBugoBble
B3aMMOOTHOLLEHNS B 3KocucTeMe. MpuUMHbl YCTONYMBOCTM M CMeHbl akocucTem. CyKueccum.
WcKyccTBeHHbIE CO06LLECTBaA.

Buocthepa - rnobansbHas akocuctema. YueHnue B.A. BepHaackoro o 6uoctepe. Posib XMBbIX
opraHusMoB B Ouocthepe. Bumomacca. KpyroBopoT BaXKHEMLIWX OMOreHHbIX 371eMEHTOB (Ha
npuMmepe yrnepoga, asota W Agp.) B 6uochepe. V3meHeHns B 6Guocgepe. [locneacTams
[esaTe/IbHOCTY YenoBeKa B OKpYXatoLLei cpeae. Bo3aeicTBme Npomn3BOACTBEHHON AeATeNbHOCTU
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Tema 7

B 06nacTu cBoeli byayuieit npoeccMm Ha OKpyXawulyto cpefy. [no6anbHble 3KONOTMYECKMe
npobnembl M NyTW UX pelleHus. 3IKOMOrUS Kak TeopeTuyecKas OCHOBA paLMOHaNbHOMo
NPMPOAONONL30BaHNA W OXpaHbl npupofbl. Hooctepa. [MpaBuna nosefeHWs nogein B
OKpY>KatoLLeil MpupoHoi cpese.

JlabopaTopHble paboThbi:

CocTaB/ieHMe CXeM nepejaym BeLLeCTB 1 3Hepruu (Lenein NUTaHUsa 1 3KONOrMYECKUX Nupamug).
CpaBHUTE/IbHASA XapaKTepUCTMKa NPMPOAHBLIX 3KOCUCTEM U arpO3KOCUCTEM CBOE MECTHOCTM.
MpakTu4yeckne 3aHATUSA:

V3yyeHne U OnucaHue 3KOCUCTEMbI CBOEM MECTHOCTM. BbIsiBNeHWE TUMOB B3aMMOJeiCTBUS
pa3HbIX BUJOB AaHHO 3KOCUCTEME.

PewweHune skonornyeckmx 3agady. KoHtponbHaa pabota no teme OCHOBbI 3KOTIOT N

CamocTosiTeNlbHass paboTa obyyarowmxcsi. MexXBUAOBble B3aVIMOOTHOLLEHWSI B 3KOCUCTEME:
KOHKYPEHLMs, CUMOMO3, XWLLHWYECTBO, NapasuTU3M. VICKYCCTBEHHble coob6uiecTBa -
arpoaKocmMcTeMbl M yp6GOIKOCUCTEMbI. [no6GanbHble 3KONOrMYECKMe Npo6nemMbl U MyTU KX
peLLeHns.

BVOHUNKA
CopepyaHuie y4ebHOro Matepuana:

BMoOHMKa. BMOHMKA KaK OHO M3 HanpaBfieHUi A GMONMOrMU U KMBEPHETUKM, paccMaTpuBatoLLee
0CO6EHHOCTU MOP(OGU3NONOTMUYECKOK OpraHMN3aLMm XIUBbIX OPraHM3MOB W UX WUCMO/b30BaHUE
AN CO3[aHMsi COBEPLUEHHBbIX TEXHWYECKUX CUCTEM W YCTPOMNCTB MO aHaOTUU C KMUBbIMU
cMcTeMamu.

CamocTtosiTenbHaa pab6oTa ob6yvawowmxca: [MpuHUMABI ¥ NPUMEPbl  WCMOMb30BaHUA B
X03ACTBEHHOW AeATeNnbHOCT U NoAein MophodyHKLUMOHANbHBIX YepT OpraHu3auun pacTeHuii u
>KNBOTHbIX.

BCEIO:

117

2-3

2-3

1-2

14



YPOBHU OCBOEHUS:
1 - 03HaKOMWUTENbHbIN (Y3HaBaHWe paHee N3y4YeHHbIX 0ObEKTOB, CBOWCTB);
2. - PEnpoayKTMBHbIA (BbINO/THEHWE AEATENbHOCTM MO 06pasLy, MHCTPYKLMW UK NOJ PYKOBOACTBOM)
3. - NPOAYKTUBHbIV (MNaHMPOBaHME N CaMOCTOSTE/IbHOE BbINOMHEHWE [AeATENbHOCTY, PeLleHne NPo6eMHbIX 3aaadY)
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3. YCNOBWUA PEANN3ALUN YYEBHOW AVNCLUNNHDI

3.1. TpeboBaHus K MUHUMaNbHOMY MaTepunasnbHO-TEXHUYECKOMY
obecnevyeHuto

Peanuzaunst y4ebHOW AMCUMMAUHBLI TPeOyeT Hannuma y4yebHOro KabuHeTa
610n0rnn, NEKUMOHHBIX ayanToOpUi.

O6opynoBaHue y4ebHOro KabuHera:

CneuunanusnpoBaHHad  Mebenb, KOMNbIOTEP C  JIULEH3UOHHLIM  NPOrpaMMHbLIM
obecnevyeHnem. MMUKPOCKOMbI CBETOBbIE

NHanBuayanbHble Habopbl 415 NPUTOTOB/IEHUA BPEMEHHOIO MUKpoONpenaparta B /10TKe

Habopbl 4N NpUroToB/ieHUA BPEMEHHOI0 MUKponpenapaTa B KOpo6ke

Mepb6apunin no Kypcy obuein 6nonoruu

Habop NOCTOAHHLIX MUKpOMNpenapaToB Mo 30010r1K

Habop NOCTOAHHbLIX MUKpPONpenapaTtoB nNo 60TaHuKe

Habop NOCTOSHHbIX MUKpOMNpenapaToB Mo 06uWeint 6uonorum

Habop NOCTOAHHbLIX MUKPONpPEnapaToB No aHaTOMUU U PU3N0NIOTUN

Habopbl pgnsa nabopaTopHbiX paboT N0 MUKPOCKOMWUPOBAHWIO W MNPUTOTOBMIEHUIO
BPEMEHHOro MUKponpenapara

KoMnnekT yuebHO-HarngagHblX NoCO6MA AUCLUNANHBI «Bruonorns»

Mpubop 4Ns LeMOHCTpaLMn BcacbiBaHMA BOAbl KOPHAMMU

Mpubop 4N 06HapyXXeHUs AblXaTeNbHOro ra3oobmMeHa y pacTeHUn N MUBOTHbIX

BnaxHbilii npenapaT "KopeHb 6060B0Oro pacTeHns ¢ Kny6eHbkamm"

lepb6apuin "PacTuTenbHble coobllecTa”

Mepb6apuin "CenbCKOX03ACTBEHHbIE pacTeHnsa"

Konnekuyunsa "ManeoHTonornyeckaa"

Konnekumnsa "Mpumepbl 3alMTHbIX NPUCNOCO6GMEHNA Yy HAaCEKOMBbIX"

Konnekumnsa "MpucnocobmTenbHble U3MEHEHNS B KOHEYHOCTAX HAaCEeKOMbIX"

Konnekuyuns "PasBuTne HaCeKOMbIX C HEMO/HbIM NpeBpaLLeHnem"

Konnekumna "Pa3BuTue HaCeKOMbIX C MOMIHbIM MpeBpaLeHmnem”

Konnekumnsa "dopma COXPaHHOCTW MCKOMAEMbIX PACTEHUIA N XNBOTHbIX"

Mopgenb "Knetka pacteHunsa"

Mogenb cTpykTypbl AHK (pa3bopHas)

Becbl 3/1IeKTPOHHbIE

BnaxHblii npenapatT "Pa3BuTtne Kypuubl"

Mukpockon Levenhuk 2L PLUS

Mukpockon Levenhuk D740T (4 wT.)

Mpubop 4Ns LeMOHCTpaLMn BcacbiBaHWA BOAbl KOPHAMMU

Mpunbop Ans 06HapPYXXeHMA AblXaTeNbHOro ra3oobMeHa y pacTeHUIA 1 XXNBOTHbIX

BnaxHbiii npenapaT «KopeHb 6060BOro pacTeHns ¢ KnybeHbKaMu»

TexHnuyeckoe obecreyeHue:
-Tenesusop TELEFUNKEN;
-HoyToyK;

- Kabenn kommyraymu.
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CocTaB YCTaHOBJIEHHOTO JIMLEH3NOHHOIO MPOrpaMMHOro obecneyeHuns
Ll O)
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
KoHCTpyKTOp TecToB 2551
MomeLLeHMe /19 CaMOCTOATE/IbHON paboThbl
CneunanusMpoBaHHas Meb6eflb;  KOMMIEKT KOMMbIOTEPHOW TEXHUKM B cbope
(cuctemHblin 610K: Asus P4BGL-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, mMoHuTOp:
Proview 777(N) / 786(N) [17" CRT], knaBuatypa, Mbiwb.); Foxconn
G31MVP/G31MXP\DualCore Intel Pentium E2200\1 '6 DDR2-800 DDR2
SDRAM\MAXTOR STM3160215A (160 'k, 7200 RPM, Ultra-
ATA/100)\Optiarc DVD RW AD-7243S\Intel GMA 3100 moHuTOp: acer v193w
[19"], knaBnaTypa, Mbillib.) C BO3MOXHOCTbK MOAKMHOYEHUA K CeTU VIHTEpHET u”
obecneyeHns LOCTyNa B 3/IEKTPOHHY MH(OPMaLMOHHO-06pa30BaTe/IbHY0 cpeay
benropogckoro TAY, HaCTEHHbIN nnasMeHHbIn Teneensop SAMSUNG
PS50C450B1 Black HD (gnaroHans 127 cwm); ayauo-suaeo kabens HDMI

3.2. MH(hopmaLMoHHOe obecneyeHne 06yUYeHuns
[MepeyeHb Y4eOHbIX U3[aHWIA, UHTEPHET-PECYPCOB:

OCHOBHbIE UCTOYHUNKMU:

1 bBuonorusa: y4yebHUK [NA CTYAEHTOB CpPefHEero npogecCMoHaIbHOro
obpasoBaHusa / B.M. KoHcTtaHTUHOB, A.I'. Pe3aHoB, E.O. ®apgeesa; pea. B. M.
KOHCTaHTMHOB. - 8-e 13pg., ctepeotun. - M.: Akagemus, 2014. - 320 c.

2. buonorus pgna  npodgeccuin 1M crneymanbHOCTed  TEXHUYECKOro U
eCTeCTBEHHOHay4YHOro  npodunein:  y4yebHUK AN CTYAEHTOB  CpefHero
npoeccnoHasbHoro obpasosaHus / B.M. KoHcTtaHTMHOB, A.I'. Pe3aHos, E. O.
®apeesa; ped. B.M. KoHcTaHTUHOB. - M.: AKagemus, 2015. - 320 c.

3. JlabopaTtopHo-npakTuyeckme paboTbl MO 6GUOMOrMK:  MeTOAUYecKue
yKasaHnsa K N1abopaTopHbIM W MpaKTMYeckMMm pabotam Mo AucuuniavHe
"buonorua™  gna CTyAeHTOB  06pa3oBaTe/lbHbIX — YUYPeXAeHWA  CcpeaHero
npoeccroHaIbHOr0 06pa3oBaHNA CneunasbHOCTEN TeXHWYeckoro npodgunsa /
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Benropoackuii TAY; coct.. J1. B. 3umoBuHa, B. B. boguHa.

- benropop;

Benropoackuii TAY, 2015. - 47 c. - Pexum goctyna http://gps. ru/E3Bjn

NHTepHeT-pecypchbl:

http://lib.bsaa.edu.ru - 36 Benropoackoro F'‘AY

http//znanium.com - 9BC «3HaHUyM»
http://e.lanbook.com - SBC «J1aHb»
http://ebs.rgazu.ru - 9BC «AgriLib»

4. KOHTPO/b 1 OLLEHKA PE3Y/IbTATOB OCBOEHWSA YUEBEHO
ANCLUNNVHBI

KOHTpOﬂb N OUEHKa pPe3ynbTaTtOB OCBOEHWUA yqe6HoM ONCLUUNNNHBI

OCYLLleCTBNSeTCA MpenojasaTesieM
3aHATUIA 1 nabopaTopHbIX pabor,

B npouecce
TeCTUPOBaHMS,

npoeefeHns
a TaKXe

MPaKTUYECKUX
BbIMO/THEHNA

O6yannuMMMCHIAHAMBMAyaﬂbeD(3aAaHMM,ﬂpOEKTOB,MCCﬂEAOBaHMM.

Pe3ynbTatbl 06yyYeHNs
(ocBOEHHbIE YMEHMA, YCBOEHHbIEe
3HaHu4)

3HaHuNA:

OCHOBHble MOJIOXKEHUA  OUONOTNYECKMX
TEOpUA N 3aKOHOMEPHOCTEN: KIEeTOUYHOM
TEopuK, 3BOOLMOHHOTO YYEHUS, YHEHUS
B./.BepHaackoro o 6uocgepe, 3aKOHbI
".MeHpens, 3aKOHOMEpPHOCTEWA
M3MEHUYNBOCTU N HACNeACTBEHHOCTH.

CYWHOCTb O1ON0rNYecKnx MnpoLueccos:
PasMHOXEHUA, onJsiogoTBoOpeEHNA,
AGMCTBMH NCKYCCTBEHHOTIO n

eCTeCTBEHHOro 0T6opa, (opMMpPOBaHUE
NPUCNOCO6MEHHOCTH,  MPOUCXOXAEHME
BN0B, KpyroBopoT BeLLEeCTB "
npeBpallleHne  3HeprMm B KIETKE,
opraHusme, B 3KocucTeMax v bmocepe .

BKNaf Bblgalowmuxca (B TOM  4ucne
OTEYeCTBEHHbIX) YYeHbIX B pa3BuTUe
B10/10rMYecKor HayKu.

OMOMIOTMYECKY0  TEPMUHONOTUIO "
CUMBOJINKY.

YMeHusa:

®opMbl 1 METO/bl KOHTPONSA U
OLEHKM
Pe3ynbTaToB 06YUYEHMS

MUCbMEHHbIA  TEKYLLWUiA
KOHTpPO/bHaa pabora;
NHanBuayanbHbIA: NPOEKTHAS
(nccneposaresnbcKas paboTa).

KOHTPO/1b;

"pynnoBas: 3ac/yLmBaHue
peepaTos.
MUCbMEHHbIA  TeKYWMIA  KOHTPOSb;

KOHTpO/IbHaa paboTa;
NHanBuayanbHbIA: NPOEKTHaS
(nccnefosaresnbckas paboTa).
"pynnoBas: 3acnyLimBaHue
peepaTos.

NHanBuayanbHbIA: NPOEKTHas
(nccnefosaresnbckas paboTa).

"pynno.as: 3acnyLuvBaHue
peepaTos.
TepMUHONOTNYECKINI ANKTAHT;

CaMOCTOATENNbHAsA pa60Ta
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Haxo4uTb NH(OopMaL IO 0
OMONOrMYecKMX 00bEKTaX B Pas3/INYUHbIX
NCTOYHMKaX (y4yebHMKaX, CnpaBOYHMKAX,
Hay4HO-NoNyAPHbIX n3naHunsX,
KOMMNbIOTEPHbIX 6a3ax, pecypcax ceTu
VIHTEpHEeT) 1 KPUTUYECKN ee OLeHNBATb;
00DBSACHATb ponb ononorun B
(hopmMnpoBaHUK Hay4HOro
MWPOBO33PEHUSA; BKIag OMONOrNYecKnX
Teopuii B (POpMUpPOBaHME COBPEMEHHOM
€CTeCTBEHHOHay4YHOW  KapTWHbI  MUPa;
e[VHCTBO XXMBOMN M HEXWBON NPUPOAbI,
POACTBO XNBbIX OpraHu3moB;
oTpuuatenbHOe  BAUSHME  aNKOronsg,
HUKOTUHA, HapKOTUYEeCKMX BelLecTB Ha
aMOpMOHaZIbHOE W NOCTAIMOPUMOHAIbHOE
passuTme Ye/l0BEKa,; BNUAHNE
3KONOrnYyeckmx (HakToOpoB Ha >KMBblE
OpraHu3mbl, B/IMAHWE MyTareHoB Ha
pacTeHMs, >KMBOTHbIX W  YE/OBEKa;
B3aMMOCBS3U 7 B3aMMO/ENCTBME
OpraHM3MOB W  OKpYXXatoLlelh cpefbl;
NPMUYUHBI M (DaKTOpbl  3BOJIHOLUN,
N3MEHAEMOCTb BWOB; HapyLleHus B
pasBUTUN OpraHM3moB, MyTauum U KX
3Ha4yeHune B BO3HUKHOBEHUU
HacneACTBEHHbIX 3a0011eBaHNIA;
YCTOMUYMBOCTb,  Pa3BUTME W CMEHbI
9KOCMCTEM; HeobXOAMMOCTb COXPaHEeHus
MHOroo6pasusi BUA0B.

BbIABNATb MPUCMOCO6/IEHNSA OpPraHnU3MoB
K cpege 06UTaHUS, UCTOYHUKM N Hann4yume
MyTareHoB B  OKpyXawoulen cpepe
(KOCBEHHO), aHTPOMOreHHblE W3MEHEHMS
B 3KOCUCTEMAxX CBOEA  MECTHOCTM
[aHHbIX, KOMMbIOTEPHBIX CETENR).

pewatb 3nemMeHTapHble OKOMorMyeckme
3afjaun;  COCTaBNATb  3/1eMeHTapHble
CXeMbl CKpeLLBaHNA U CXembl nepeHoca
BELeCTB M  nepejayn  3Heprum B
JKocucTemax (uenm NUTaHns);
OMucCblBaTb  OCOOGEHHOCTM  BUAOB MO
MOP(ONOTrMYECKOMY KPUTEPUIO.

MMUCbMEHHbIV ONpocC, TECTUPOBaHME.
NHanBnayanbHbIA: NPOEKTHAS
(uccnepoBartensbckaa paboTa).
["pynnoBas: 3acnyLivBaHue
pedepaTos.

MMUCbMEHHbIV ONpPOC, TECTUPOBaHME.
NHAnBMAYanbHbIA: NMPOEKTHas
(nccneposaresnbcKkas paboTa).
"pynnoBas: 3acnyLivBaHue
peepaTos.

KoM6UHMpOoBaHHbIA:  nabopaTopHbIi
NMPaKTUKYM; camoCToATeNbHas paboTa

C pas/iMYHbIMM NCTOUYHNKAMU
NH(opMaL K.

NHAanBMAYyanbHbIA: NPOeKTHas
(nccnepoBatenbCKas paborTa).
"pynnoBoiA: 3acnyLmnBaHune
peepaTos.

KoM6UHMpOBaHHbIA:  nabopaTopHbIi
npakTukKym; coctaBneHne OJIC
(ONOPHO-NOrMYECKUX CXEM)
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CpaBHMBaTb OMONOrMYECKME OOBEKTHI:
XUMUYECKUIA  COCTaB Ten XKMBOWN W
HEXMBOM NPMPOAbl, 3apofbllleil Yeno-
BeKa N APYrux >XUBOTHbIX, MPUPOAHbIE
9KOCUCTEMbI W arpo3KOCUCTEMbI CBOEMN
MECTHOCTW; Npouecchbl (eCTECTBEHHbIA K
MCKYCCTBEHHbIA  OTO6OpP, MOMOBOE U
6ecrnonoe  pasMHOXeHWe) U  [enatb
BbiBOAbI M 0600WEHNA Ha OCHOBe
CpaBHEHNS N aHann3a.

M3yyaTb M3MEHEHUsI B 3KOCMCTEMax Ha
O6MONOrNYECKNX MOAEeNsAX

KoMOMHMPOBaHHbIN:  TeCTUpPOBaHMe,
peLLeHne NPaKTUYECKMNX 3adau.
NHanBMAyanbHbIA: NMPOeKTHas
(nccneposaresnibckas paboTa).

[ pynnoBoiA: 3acnyLmBaHme
peepaTos.
KOMOGWHMPOBaHHbIA:  TECTMPOBaHMe,

peLleHve NPakTUYecKmx 3ajau.
NHanBnayanbHbIA: NPOEKTHAS
(uccnepoBartenbckaa paboTa).
["pynnoBoix: 3acnyLivBaHue
peepaTos.
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