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1. HACIIOPT PABOYEMH IIPOTPAMMUEI YYEBHO# INCIHILTAHBI

1.1. O6nacTs npuMenenns n PHMEpPHOii HporpaMmbl

Pabouas mporpamma yueGHOH AHCLHTLIMHEL IIJ1.03 Bronorus sBnsercs 4actbio
OCHOBHOH mpodeccuoHanbHON  06pasoBaTebHOl nporpaMMoOHd B  COOTBETCTBHH ¢
DenepanbueIM TOCYIAPCTBEHHBIM 00pa3oBaTeNnbHBIM CTAHAAPTOM cpenHero (mosiHoro)
odiero obpasopanus u DesepanbHbM rOCYapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
(nanee ®I'OC) no crneunansroctn CIIO Ana cneunanbHoctd 35.02.12 Canoso-napkoBoe
U TaHIA(PTHOE CTPOUTENBCTBO.

B ocHOBe y4eOHOM NHCIHILTHHBI IeKHT YCTaHOBKA Ha (POPMHPOBAHHE y 00yaEMBIX
CHCTEMBI 0a30BBIX TOHATHH M NpenCTaBieHHH O COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, a Taike BbIPabOTKA yMEHHil MpHMEeHATH MONYYCHHBIE 3HAHHUS, KaKk B
NpOQECcCHOHANBHOMN NeSTeNBHOCTH, TAK U JUIS PELICHH KU3HEHHBIX 33134,

Muorue nonoxenus, passuBaeMbie Ouosoruel, paccmatpuBaiOTCs Kak OCHOBA
CO3NaHUA M HCMONB30BAHHA HH(POPMALHOHHBIX M KOMMYHHKALMOHHBIX TEXHOMOIHi
(MKT) — omnoro u3 naubonee 3HauMMBIX TEXHONOrMYECKUX OCTHIKEHUH COBPEMEHHOI
LMBHIH3ALHH.

B Guonoruu dopmupyiotes mMuoOrue BrmbI NEATEIBHOCTH, KOTOPBIE HUMEIOT MeTa
NpenMeTHbiii Xapakrep. K HuM B niepsyio ouepens oTHOCSTCS: MOJICTHPOBaHHE 00HEKTOB
H TPOLECCOB, MPHMEHEHHE OCHOBHBIX METOJOB [1O3HAHHSL, CHCTEMHO-HH(DOPMaLHOHHBIE
aHajik3, (QOpMYTHpOBaHHE THIOTE3, aHANH3 W CHHTE3, CpaBHeHME, o0000IeHue,
CHCTEMATH3allHsl,  BBIABJICHHE NPUYHAHHO-CIICNCTBEHHBIX CBs3el, HOMCK aHaIoroB,
ynpaBienne obvekTaMu M npoueccamMH. MMEHHO 9TAa  AHCLMILTMHA [O3BOJISET
MO3HAKOMUTH 00YYAIOIIMXCS ¢ HAYYHBIMH METONAMMU TIO3HAHHUSA, HAYYHUTh WX OTIHYATH
THIIOTE3Y OT TEOPHH, TEOPHIO OT SKCIIEPUMEHTA.

buonorus mmeer oueHb Gosibinoe u BCEBO3PACTAIOLIEE YHCIO0 MENKIHCIUILTHHAPHBIX
CBA3CH, NpHYEM HA YPOBHE, KaK MOHATHIHOrO annapata, Tak M WHCTPyMEHTapHs.
CkasaHHOE NO3BOMNSET pPAacCMATPHBATE OHONIOTHIO KAk METa MUCHHUIUIMHY, KOTOpast
NMPEAOCTABIIACT MEKAUCUMIITHHAPHBII A3bIK JUISl ONMCAHHS HAYYHOM KapTHHBI,

1.2. MecTo y4eOnoii xuCHEMIHEDL B CTPYKTYpe OCHOBHOIH npodeccHonaabuoii
00pasoBare/IbHOI POrPaMMbI:

Hucuvnnuna «Buonorus» BXOAWT B 6a30BBIi yueOHbili  1uKn (npoduibHbe
AWCLUHITHHBI) IPOTPAMMBI MOAFOTOBKH CIIELIHAIHCTOB CPEIHEro 3BeHa.

1.3. lenn u 3ap24n y4eGHOMH AHCHAIIHIBL

Conepxanue nporpammnl «Brogorasy HanpaB/icHO Ha JOCTHIKCHHE CIIENYIONIHX
yeneu:
° nony4eHne (PyHIAMEHTANBHBIX 3HAHME O GHONOrMYECKHX CHCTEMAX (Knerxa,
Opranusm, Ionynsums, Bug, OKOCHCTEeMa); HCTOpMH  pa3BUTHS COBpPEMEHHBIX
PCACTABICHUH O KHMBOU NMPHPOJE, BbIIAIOMHXCS OTKDBITUAX B OHOJIOTHYECKON Hayke;
ponu OHONOTHYECKO#W Hayku B (GOpPMHPOBAHHY  COBPEMEHHOI €CTECTBEHHOHAYYHOIA
KapTHHBI MHPA; METOAAX HAYYHOI'O MTO3HAHKSL,
° OBJIA/ICHUE YMEHHAMH JIOTHYECKH MBICIHTh, OBOCHOBBLIBATL MECTO U poJib
OMONOruYecKux 3HaHU B NPaKTHIECKOH JIesSTeNILHOCTH JHoJel, pa3sBHTHH COBPEMEHHBIX
TEXHONMOTUH; ONPENENATL KUBBIC OOBEKTH B MPHPOZE, OpoBOAUTL HabmoJeHus 3a
JKOCHCTCMaMH C LENbI0 MX ONHCAHWS M BBISBICHUS €CTeCTBEHHBIX H aHTPOIIOT€HHBIX
H3MEHCHNUI, HAXOAUTh U AHATHU3UPOBATE HH(OPMALIHIO 0 KUBBIX 00BEKTAX,
° PA3BUTHE  MO3HABATC/ILHBIX ~WHTEPECOB, HHTE/UIEKTYANbHBIX KM TBOPYECKHX
crocobHocTelf  oOywaiommuxcs B mpomnecce H3yUeHHS OWOJIOTHYECKHX  SBJICHHIT,
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BLIAAOWMXCS  fOCTHOKEHUHT OHoNorMm, Bomemuux B obmeuenoBeyeckyio KYJIBTYPY;
CIIOXHBIX ¥ POTHBOPEYMBBIX NyTeH pasBHTHS COBPEMCHHBIX HAYYHBIX B3IJISIOB, MAEI,
TCOpuH, KOHUENIMH, runores (o CYIIHOCTH W MPOHCXOMICHHH JKU3HH, 4eN0BEKa) B Xxoue
PadOTBhI C PA3THYHBIMU HCTOYHHKAMH undopmaruy;

® BOCITUTAHHE YOEXKNEHHOCTH B HEOOXOAUMOCTH NO3HaHHUA JKUBOH TNpHpoOpbL,
HEOOXOMMMOCTH  PalHOHANILHOTO NIPHPOONIONB30BaHUS, OEpPEeIKHOr0 OTHOIIEHHS K
NPHPONHBIM pecypcam U OKpyxaroieii cpene, COOCTBEHHOMY 310POBBIO; yBasEHHS K
MHEHHIO OTIIIOHEHTA NPH 00CYKAECHHH GHONOrHYCCKIX npobnem;

® HCTIONBE30BAHHE  MPHOOPETEHHBIX  OHOMOTHYECKHX — 3HAHM M yMEHHI B
HOBCCAHEBHON JKU3HU Ui OLEHKH MOCHENCTBUI CBOCH AEATENbHOCTH (M JeSTeNbHOCTH
ApYrux Jioaei) 1no OTHOIWEeHHIO K OKpyXaloWeH cpeae, 310pOBbIO APYrux momeH u
COOCTBEHHOMY 3/10pPOBBIO; 0GOCHOBAHHE 1 coboiente Mep npodHIaKTHKH 3aboneBanuii,
OKA3aHHE [ICPBOH NOMOLIH TIPH TPaBMAaXx, COOIIONCHHE NPaBUI IOBSACHHS B IPHPOJIE.

B nmporpammy Brimoueno CONCpIAHHE, HANPaBICHHOE Ha (OpPMHPOBaHHE y
O0YyHAOIUXCST KOMITETEHIIHIT, HEOOXOIHMBIX At Ka9eCcTBeHHOro ocsoenust OIIOIT CIIO
Ha 0ase 0CHOBHOrO 06IIErO 0bpazoBanus ¢ nonydeHuem cpennero obuuero obpazosamnus;
HIPOrpaMMbl  OATOTOBKH  KBATH(DHIMPOBAHHBIX PaboumX, ClyXauEx, porpamMmbl
HNOATOTOBKH CHENUAINCTOB CPEIHETO 3BEHA (ITMKPC, TITICCR).

Ocsoenue conepxanns yue6Hoi Aucuunnnnel «bronorusy obecneunBaeT 10CTHKEHHE
CTYZACHTAMH CNICAYIOUIUX PE3YJIbTATOB:

JUYHOCHIHbIX:

— c(popMUpOBaHHOCTL uyBCTBA FOPAOCTH M YBANKEHHSA K HCTOPHM H INOCTHIKCHHSM
OTE€YECTBEHHOM Ouonorugeckoii HayKH; NpEeaCTaB/ieHHs 0 LEJIOCTHOMH
€CTECTBEHHOHAYYHOH KapTHHE MHpA;

— MOHMMAHUE B3aMMOCBS3M M B3aHMO3aBHCHMOCTH €CTECTBEHHEIX HayK, UX BJIHSHHS Ha
OKPYIKAIOINYIO CpeNy, SKOHOMUYECKYIO, TCXHONOTHYECKYIO, COLUMANBHYIO H DTHYECKYIO
cepsl AeATeNBHOCTH YenoBeka;

— CIIOCOOHOCTH WCIONB30BATh 3HAHHS O COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHEe
MUpa B oDpasosatenbHOH W TIpodecCHOHATBHOI JACATENBHOCTH, BO3MOYKHOCTH
HHOOPMALKOHHOM CpeJibl /ISt 0becTIcueH s NPOAYKTHBHOTO CaM000pa3oBaHusi;

— BIIANICHHE KyNbTYpPOH MBIIUICHHS, CNOCOGHOCTH K 0606MeHH IO, aHaJIu3y, BOCIPHATHIO
uHGOPMALIHE B 06JACTH €CTEeCTBeHHbIX HayK, TIOCTaHOBKE [eNW M BBIGOPY myteii ee
AoCTHREHNS B podeccHonansHoM chepe;

— CHOCOOHOCTH PYKOBOJACTBOBATHCS B CBOGH NATENBHOCTH COBPEMEHHBIMH TTPHHIHIAMH
TOJCPaHTHOCTH, JHATOrAa W COTPYAHHYECTBA, [OTOBHOCTH K B3aHMOACHCTBHIO ¢
KOJieramu, paboTe B KOJUIEKTHRE,

— TOTOBHOCTH HCIOJIb30BATh OCHOBHBIE METObI 3AUHTHI OT BO3MOIKHELX MOCJ/IEJICTBHH
aBapui, KaTacTpod, CTUXHITHBIX 6eICTBHIL;

— obnananue HaBelkaMu Ge3omnacHol paboTbl BO BpeMsi MPOEKTHO-HCCIIEN0BATENLCKONH 1
IKCNEPHMCHTAIBHOH AEATENBHOCTH, IPH HCHIONB30BAHHH nadopaTopHOro 060pynoBaHHS:
~ CHOCODHOCTB HCMOJIB30BATE MPHOGPETEHHbIE 3HAHMS U YMEHHS B MPaKTHYECKOi
ACATEIBHOCTH M MOBCEIHEBHOI JKH3HU 118 COOIIOIEHHS Mep NpO(QUNAKTHKY OTPABJIEHUI,
BHPYCHBIX M Apyrux 3aboneBauuii, CcTpeccos, Bpeambix NpHUBBLIYEK  (KypeHwus,
JIKOrO/IN3Ma, HADKOMAHUH ), NIPABUI TIOBE/ICHHS B IPHPOAHOI cpeae;

— TOTOBHOCTE K OKA3aHMIO [EPBOH MOMOLUM IPH TpaBMax, MPOCTYAHBIX H APYIHX
3a00IEBaHHSIX, OTPABJICHUSIX MHIIEBBIMH NPOJTyKTaMu,

Memanpeomemuuix:

— OCO3HaHHE COLMAJIBLHOM 3HAYHUMOCTU CBOEH npodeccuu/crienpanbHOCTH, 00aaaHie
MOTHBALMEH K OCYIIECTBACHHIO IPO(ecCHOHAILHOM NESITENBHOCTH,



— TOBBHILICHHC HHTEIVIEKTYAIbHOTO YPOBHS B TPOLECCE M3YYEHHS OMOIOrHUYECKHX
SIBJICHWH, BBIJAIOHUMXCA JIOCTHIKCHUI Ovonoruy, Bowemmux B ob1eyenoBeyecKyio
KYJILTYpY, CJONHBIX H [POTHBOPEYHBBIX MyTeH pa3BHTHS COBPEMEHHBIX HAY"HbIX
B3IIAJI0B, UJICH, TEOpHH, KOHIENUUH, rHNoTe3 (0 cymHocTH M MPOUCXOIKACHHH JKU3HH,
4€JI0BEKa) B X01€ paboThl C pasiuYHBIMH HCTOYHHKAMH UHpOpMaLIUK;

— CII0COOHOCTL OPraHH30BBIBATL COTPYAHUYECTBO CAMHOMBIIIJICHHUKOB, B TOM 4YHCIE C
HCTOJIE30BAHHEM COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHHKALHOHHBIX TEXHOIOT Hil:

— C1OCOOHOCTh MOHMMATH IIPHHITHITE YCTOHYHBOCTH U NPOAYKTUBHOCTH XHUBOH NPUPOJIBI,
HyTH €C H3MCHCHHS [OA B/IMSHHEM aHTPOIOTEHHBIX (JAKTOPOB, CHOCOGHOCTH K
CHCIEMHOMY aHaiu3y TrI00ANbHBIX 3KONOTHYECKHX [Poiem, BOIIPOCOB  COCTOSTHHS
OKpY’KatoIlel Cpelibl M PaLHOHAIBHOIO HCHOIB30BAHMUS! MPUPOAHBIX PECYPCOB;

~ YMEHHE 000CHOBBIBATL MECTO M pONb OHOJOTMYECKHX 3HAHME B NpaKTHYECKO
ACATE/ILHOCTH JIHOAEH, PAa3BHTHU COBPEMEHHBIX TEXHOJIOTHEL, OMPEAIIATE FKUBBIE 0OBEKTHI
B NpHPONC, NpOBOAHMTH HAOMIONEHUS 33 KOCHCTEMAMH C HEIbI0 HX ONMHCAHHS W
BBIABJICHUS CCTECTBEHHBIX W QHTPONOTEHHBIX M3MEHEHMH, HAXONUTH H AHAJIM3UPOBATE
UH(OPMALHIO O JKHUBBIX 0OBEKTAX:

— CHOCOOHOCTH MPUMEHSITh OHOJOTHYECKHE W DKONOTHUYECKHE 3HAHUS JUisl aHajm3a
MPHKJIAAHBIX TPODJIEM XO3SHCTBEHHOMN AEATENBHOCTH,

~ CHOCOOHOCTH K CAMOCTOSITENLHOMY — TMPOBEIEHHIO HCC/ICZIOBAHUH, NOCTAHOBKE
CCTCCTBEHHO-HAYYHOr0 SKCHEPUMEHTA, MCIOJIB30BAHHID HH(DOPMALMOHHLIX TEXHONOTHI
JUts pCHIEHHS HAYYHBIX ¥ NPO(ECCHOHANBHBIX 33134,

— CTOCOOHOCTh K OLIEHKE 3THYECKHX ACHEKTOB HEKOTOPBIX HCCIICZIOBAHUI B 06nactu
OroTeXHOIOr UM (KIIOHUPOBAHHE, HCKYCCTBEHHOE OILUIOOTBOPEHHE ),

NPEOMEMHbBIX:

— C(OPMHPOBAHHOCTL MPEACTABNCHHH O POJU M MECTe GHOJOIHH B COBPEMEHHOH
Hay4YHOH KapTHHE MHpA; NMOHHUMAHHE pPOJid OHONOTHH B (opmupoBaHuM Kpyrozopa u
DYHKIMOHABLHON TPaMOTHOCTH IS PEIICHHS NPaKTHYECKHUX 3a1aY;

~ BIIAACHUE OCHOBONOJIArAIOIIMMHY TIOHATHAMH U NPE/ICTABICHUSIMH O JKHBOH NPHPOJE, ee
YPOBHEBOH OpraHH3auWM H 3BOJIOUMH, YBEPEHHOE MOJB30BAHHE GHONOIHYECKOi
TEPMHUHOJIOTHEH W CUMBOJIHKO#;

_ BIAJCHUC OCHOBHBIMH METOAAMH HAYYHOrO MO3HAHMS, HCIOJNb3YEMbIMH TIPH
OHONIOTHYECKHX — HCCIIENOBAHMAX IKHBBHIX OOBEKTOB H  IKOCHCTEM: OIHUCAHHUEM,
M3MEPEHHEM, [IPOBE/CHHEM HAOJIOACHHH, BBIABNEHHE M OLEHKA AHTPOIOrEHHBIX
H3MEHEHHUH B NMpUpo/IE;

— CHOPMHPOBAHHOCTb YMEHHUIl OOBACHATH PE3YILTATH GHOIOIHYECKHX IKCIIEPUMEHTOB,
peLiaTh IEMEHTAPHbIE OHONOTUYECKHE 33134 K,

— C(OPMHUPOBAHHOCTH COGCTBEHHOH TO3MUHH [0 OTHOLIEHMIO K GHOJIOMHYECKON
uH(pOpMALMK, NONY4aeMON M3 pasHBIX HCTOYHHKOB, MIOOATBHBIM SKOIOrHYECKHM
npobaeMaM U NyTAM HX PELICHHS.

1.4. Ilepeuens nnanupyemsix pesynvmanos o0yuenun no oucyunaune (nepeuens
Popmupyemuvix Komnemenyuii).
He npenycmotpensi



2. CTPYKTYPA U COJAEPXKAHHUE YYEBHOI AUCHUTLIMHBI

2.1. O6bem yueGnoil AHCHHNANADBI H BHAbI y4eGHoii pabornl

Bup yuebuoii paboter

i

Obvemn uacos

Maxeumanbuas yaedHan Harpy3ka (Bcero) 107
O6szarennnan aynnrophas yuebuas narpyska (Beero) 72
B TOM YHCJIE:
3aHATHS JIEKITMOHHOTO THITA 48
NPaKTHYECKHE 3aHATIS ) 16
nab0paTopHbIe 3ausTHA 8 |
Camocroarennnas padora ofyuaomerocs (Beero) 35

TIpoMmexyTounas aTrectaris

IRIAMEH

'_2.2. CrpykTypa qucHHnInHbI

Koan=ecrso ayAHTOPHBIX

YACOB Camocron-
HpaxrHuec TeAbHAA
HaumenoBanne passeson H Tem Beero KHE H pabota
Teoperuueck
oe obyuenne aabopartop- CTyAeHTA
HbIE (mac)
| 3AHATHH
Paznen 1. Yuenue o knerxe 24 12 4 8 |
Tema 1.1 Xumuteckas oprauH3amius KieTKn 6 4 2
Tema 1.2 Ctpoetue u QpyHKuuH KIeTKH 10 4 2 4
Tema 1.3 JKusnenuslit nHKn KeTku 8 4 2 2
Pasaen 2. Oprannsm. Pasmuomense u 2 4 4 4
NHAHBHAYAJIbLHOE PAIBHTHE OPranuima
Tewma 2.1 PasmuOKeHHE Opranusma 6 2 2 2
Tema 2.2 MuausumyansHoe passuTHe OpraHu3Ma 6 2 2 2
Paspen 3. OcHOBbI FeHETHKH H CeleKIHH 20 8 4 8
Tema 3.1 OcHOBHBIE yueHHs O HACHEACTBEHHOCTH 1 12 4 4 4
| H3MEHYHBOCTH .
Tewma 3.2 OcroBhI cenekiuu 8 4 4
Paspen 4. llpoucxomaenne u pasBuTHE KU3HK 16 8 4 4
Ha Jemure, DBOTIOUHOHIOE PA3BHTHE
Tema 4.1 ITpoucxoxnenie 1 PA3BATHE ¥CH3IHH Ha 3 i " 5
3emine -
Tema 4.2 Mukpo3BOILOLHS H MAKPO3BOIIOLHS 8 4 2 2
Paznes 5. IlpoucxoRaenue geiosexa 9 4 2 3
Tema 5.1 Autponorenes. Yenoseueckie pacht 9 4 2 3
Pazgen 6. Ocuorsl 35010THH 16 8 4 4
Tema 6.1 Dxonorus — kax Hayka 6 4 2
Tema 6.2 Bruocdepa 1 uenosex 10 4 4 2
Paspen 7. Buonnka 10 4 2 4
Tema 7.1 buonnxa 10 - 2 4
Beero mo ancunnnanme 107 48 24 35




2.3 Temamuueckuii naan u COOepIicanue yuesnoil oucuunIuns

” Hamusmeno ' Conepmaune yuenoro marepuana, npaxrmaecsme paboTey, |Obew | Vpo ]
Banme | (AMOCToATeNLHAN Pa0oTa 00y 1A0IMuLCE, KypeoBas pabora (ecan | Hacos \ i !|
| pazaesos ! NpeAYCMOTPERS) X ocso i
o Tem | : etz
. i| 2 E
| Pasaen 2. Vaenue o caerse | 24 |
| Temsa 1.1 | Conepmanse vuebuoro MaTepHATa 4 | ,
Xowmneckas | | | Xmumecxan oprammanmms cetsn 2 | 2
i Oprammsausa | 2 | OpraHiNeckie i HeOPraHUECKHe BOmecTEa 2 | 2 !
‘. RECTRH muocmnum padora ofywammeExca z |
J_ | Cocraenenue Tabmumes « XiMIHYOCKITe JTENCHTET KIETKID i 23
Tema 1.2 _Conepmauue yuednoro marepnana 4
Crpoenmen | 1| Crpoesne i dyrxunm xuersn 2 2 |
| pymxmEn 2 | OOmen BemMECTs i NPERPAIIEHIE B KISTRE 2 2
RACTRH lipakTwseckne (n1a6oparopusnie) paGors 2 !
1 | Cpasuense crpocnit KA€TOK pacTensii 1§ EHBOTHAN . !
Camocrosremsnas pabora obyuammmxcs | 23
HoaroTosra sonomsrensHoro sarepiana no Texas (na eribop):
«brocunTes Senkay, «Kaerounas Teopms crpoeHss oprarmsuoes, «Mcropism ‘ 4
| H COBPEMEHHOE COCTOAHNE TEOPHI KECTRRY.
Tensa 1.3 Conepxanne yaebuore marepnana 4
Kmsnensnnii | 1] Knersa un ix Pa3sHooGpasie b MEOTOKEETORHOM OPraHH3MEe {2 i
WHEN KReTRE | 2 | Muros. [iirrokunes 2 1
HpaxTuyecsue (1afoparopasie) paforss L 2
1] Butayusns, diepments, Topaonn w i POk B Oprann3ye | 2 23
CamocrosTeasnas pafora ofyuaommxes 2
; - Cocrasnenue RoucexTa «BiramMuHs:, deprenTsl, ropMOHST i1 HX PO B
! OpraHn3Mes.
Pasnen 2. Opranmm. Pammmomenne n HHAHBHAYATLHOE PAIBHTHE OPraEmMa | 12
Tema 2.1 Coaepmaune yuebnoro marepuana 2
| Pasmmomenwe | 1 | Pasmmowesiie opramusaa 2 | 2
opranmiMa ”_[[pamqe«:ame (naGopatopusie) padors 2 | {
1 5 PasmHoKeHne OprasiuzMos 2 23 i
I CamocrosTensnas paGora oSygarommxcs 2z -'
| Cocranene Tabanms: «Brgss pasmHOReHIs. |
| Tema 22 Coaepzanme yuefuore marepnana 2
Henusugyams | 1| Manusnayanshoe passimise Oprassma 2
| Hoe passuTHe | [IpaxTuveckue (1aboparopusie) paborss 2
e | | Mnausuayansioe passimie opramsua 2 25 |
| CamrocTosrensuan paGora ofy=aomuxcs [ 2 |
- HoaroToska A0n0AHHTEILHOMO Marepuana no reman: « Mamnsnnvansroe
paseiTue yerosekay, «PenponyrTiesoe 310posses, «Ilocnencrsns sxnsmis
ANKOTONA HA PasBHTHE Yenosexay, «[locnencTsns BummNs HHKOTHES Ha |
| passuTue uenosexay, «[focneacTsHA BaNAHES HAPKOTHYECKIX BEWECTB HA |
k passuTHE yenopexay, «Ilocrescrena rusuus sarpaspenns Cpeibs Ha i
| passuTHE yenOBeKa» | E
Pazgen 3. Ocuoeni resmeTnkn u cenexunn 20 _4
Tensa 3.1 Cogepmaune yeebuoro marepuaia -+ '
| OcnoBarie l | I'enerixa — Hayka 0 3aKOHOMEPHOCTAX HACTENCTBEHROCTH I 2 2
VEeHns® 0 H3MEHYHBOCTIL
| HacaeacTseR- | 2 | XposOCOMHAS TEOPHSA HACAEACTBEHHOCTH 2 1
HOUTE B ( HparTayeckune (naGoparopusse) paGorss 4 |
| ERMCHINBOCTH | | | PeineHite HneMeHTAPHBIX FeHCTHHECKIX 327124 1 4 |
Camocrosrensnan pabora ofysammazcs 4 23
Tonroroska nonoNHIMETLHOIO MATEPHARA N0 Teman (Ha Bebop):
«HacoencTeennnie Gonesnir senosexa, iy NIDESHED] If NpodIaKTHRaY,
YCOBPEMEHHBIE IPEACTARICHHSA O FeHE H TEHOMED. |
Tema 3.2 | Conepmanue vaebuore MaTepHAsa 4 .
Ocnos 1 | Penerira — veoperuyecsas OCHOBa Cenexuui 2 2
cemeRmnyg | 2| OcHOBBI CRNEKINN PACTEHIIL, WHBOTHBIX H MHKPOOPTRHIGEAOB 2 2
! | CamocronTeasnas paGora obyaronyixcs 4
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]E_
!

Korcnexr no Teme: «buorexnonorna — nocnivkermm, HEPCTIeKTHBLY |

#I | passumisy. |
| Pasaen 4. Tiponcxomaenne n pasBuTHe mu3HH Ha Jemae. JBomOUHOHNOE paIBRTHE 16 |
“ Tessa 4.1 . Cogepmanue yuefuoro marepmasa 4
| Fipomcxowmamen | | Hpoucxoxnenue u passutie xsnu 5a 3eaue. 2 2
H He H pazsuTHe | 2 | DponounoHHOe passiTie I 2 2
EHIHH HA Hpaxtnyeckue (1a6oparepnsie) paborn: I 2
' Jemae 1 | Pasmmumie rumnoressi o TIPOHCXOAKICHNH AI3HA HA 3enne - 23 ||
," CamocrosTessnas padora ofysammuycs 2
i I Cocrasnenne npesesmamy «Pazamusse rrnoTess: o TIPOHCX O ACHI RHIHI .
! | 52 Jesmen. I
| Tesa 4.2 ' Coaep=anne yuebnoro marepnana 4 |
Murpossomio- | | | Mukpossomonss 2 1
' HEg H 2 | Maxpossomonss 2 1
| MARPOIBOAW- | [Ipaxiuueckme {naGoparopunie) paGorm 2
' nung 1 | Muoroobpasne sxusoro mupa Ha Jenmue 2
| Camocrosrensnas padora obysaommxcs 2 23
ToaroTosxa nononnuTensHOro MaTepnana no Temam {na su1dop): «IIprnimp 1
BHIMHDAHIS BHAORY, «biosoriseck il porpecc i Snonoriecksii perpeccy, !
«Isomounonnbe uyen X B. Jamapxan, «1. Hapssin — mo 1 nocaen.
|| Pazzen 5. Mponcxomnense wezosera 9
| Tessa 5.1 Conepxaune yuebuore marepuana <
AmTponorenes. | 1 | Anvponorenes 2 2
| Heaosegeckme | 2 | Yenopeueckne packs 2 z
| Pacs Mpaxiuieckne (naoparopusie) paGorm 2
| 1| Anamms i onenka DasMmYHBIX THIOTE3 NPOHCXOMICHIS YeioBeKa 2 23
CamocronTensnas pabora obygasommxcs 3
Cocrasgenne Tabnnun «Yenosesecke pacem.
Pazaen 6. Ocnosbl 3xoa0run 16 |
Tema 6.1 Conepmanne yuebuoro marepnana 4
Sxonoras — 1| Sxonorus — HAaYKa O B3aHMOOTHOMICHIAX OPraHH3MOB MEKTY Codoii i 2 1 -
| KaK HAVKA OKpVIRalOHIeii cpenoii
|| | 2| 3K000rHgYeckHe cCHCTEME 2
;'. - Cavocrostensnan paGora obyaaomuxca 2 d
| Cocrassirs cxemy nepesays sseprun i Bemecs (Leno4xa HTaHHA )
| Tema 6.2  Conepaanne yuefuore marepnana 4
Buochepanm | 1| Buocdepa — raobanbnas sxoccrona 2 1
| wesoBer 2 | Buocdepa 1 genosex 2 |
[ HpaxTauecxue (aaboparepusie) paborn: 4
! { 1 | Pemense sxosornueckux sanas 4 23
Camocronrensnan pabora ofyuanomnzes 2
CocrasiTs CpasEHTENBHYIO XAPAKTEPHCTHKY NPHPOIHEIX SKOCHCTEM i
Arpo3KOCHCTEM CBOCH MecTHOCTR
| Pazgen 7. Buonnka 10
Tema 7.1 | Cogepsranne yyebuoro mavepuana 4
buonuka 1 | Buonnxa xak oo 13 HanipassieHnii Guonorun 1 KubepreTHKn 2 1
2 | Mpusuum u OPHMEPE HCAQIL3OBAHIIA B XO3RIICTBEHHON NeATeIbHOCTH 2 1
| HpasTaveckne (aaboparopmsie) pabores | 2
1 | Ecrecrsenunie n HICKYCCTBERHLIE IKOCHCTEMbE CEOSTO paiiona 2 23
CamocronTeasnan padora ofyuammuxes 4
{ Hoarotoska k ndidepenuuposanmony 3auery no sonpocan ! |
L ' HTOTO: | 107 |
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2.4. ConepikaHue pasaenor AUCHUATHHE]

2.4.1. 3ansTHA JeKNHOBHONO THHA

e
pazae
o

|
| Haumenopanue
paizesa

Conepmanue paznena

1

2

-

=3

1

Yueniie 0 Kaerxe

Ozuakomienie ¢ OHOAOTHNIECKIMII  CHCTeMan Pa3HOIO YPOBHS.
 ISTROM,  OpramisMoM, NONVASUHell, 3KOCHCTeMO, Guochepoii.

Obmen semects n npespamenie SHeprim B wieTke. KIRHeHHb LHER
KOETKH.

XUMEUIECKAS OPrasusaInn RICTRIL Crpoenne u dynxumm wnerkm |

Oprammsa.
Pasuuoxenne n
MHAHBHAVARLHOE
pasBRTIe
OpraHi3Ma

Pasmuoskenne oprasmsmos. Monosoe u decronoe pasmuomenne. Mefios.
| Hummuayansesoe passwmme  oprammwe.  Cxoacrso 3apomslmeii
| npeacTasiTeneil pasu rpyn NO3BOHOYHEIX KaK CBIASTENBCTRO HX
| SBomOUuoHHOTe  pomcTea.  MmmuBnayanbuoe paseuTHE 4enoBeKa
Pempomyxtusnoe smoposse.  [locnenactsms  mmusung aTKOTONS,
| HAROTHHA, HAPKOTHYECKIX BOINECTE, 3AIPSSHEHIN Cpeds Ha pasBiTHe
4ENOBEKa.

PT

OcHoOBE! reseTIR
H CEeNICKIIIEE

Ocrops:  ywesus o HacmescTsemmocrn ot
. 3axoHOMepHOCTH HAMEHIHEBOCTIL Hacnencreennas,
| TEHOTHMMYECKAN, HEMEHWMIBOCTE. Moauduikamtonnas, HIEH
HEHACHCACTRCHHAA, H3MEHUHBOCTL. | eHeTika dYenoBexa. | CHETHKA o
METHURA. MarepuaneHEle  OCHOBRI HaCHeICTBEHHOCTH i
isMerRunBoCTH. [emerka w  ssomousonnas Teopua.  Deneruxa
 nomyasuii.  OCHOBb  CeNEKIMM  pacTeHmMiL  XuBOTHHX & W
MHEPOOPrasmsMos. BHOTEXHONOMS, €6 JOCTIDRSHNS o INEPCIEKTHREI
DaIBHTHA,

F3MEHYHBOCTIL. |
WIH |

.p

' Ipoucxoxnene

I Pa3BUTHE

| IRIF3HE HA Jempe.

IBOMOUHOHHOS
pasBITHE

lmmotesnt  npoucxoxacHus AZHIL H3yuenne  OCHOBHBIX
3aKOHOMEPHOCTE]i BOSHHKHOBEHHSA, Pa3BUTHA H CYIIECTBOBAHNA A3HN
Ha 3esue. VCIOKHeHHE XBEIX OPrasiBMOB B OPOUECSE 3BOMFOHI.
Hcropus passiras 3somonuonsex naeli. Ecrecrsemmnbii otoop. Poms
SBOMOMHOHHOTO  yweHHA B QopMuDOBAHHNM  COBDEMEHHOIT
| SCTSCTBCHHOHAYMHON  KapTiHBl  Mupa. Mukpossomomna o
MaxposBOmONHA. buomorryeckinii nporpecc i Snosoreckuii perpecc.

Hpoucxoxnenne # savanbhibie STansl PasBHTIA XHIHN Ha Jemme ;

3

Tposcxaxgenne
HEeNOBeKa

AuTponoreses. DBOMOUHA NPEMATOB. Cospemennnie rmmotessr o
NpOHMCXOWAeHIH uJenoBeka. JlokasaTearcrsa poncrBa 9Yein0sexa ¢
MICKONUTAIOUIHMI  WHBOTHBIMI.  JTankl  JBOMOUMH  YEjIOBEKL
Yenoseueckue pacst  Poncrso u EmHHCTEC  WPOMCXOMICHIS
| 4enopeyeckny pac. Kpurnxa pacisua

¥.T

; OcHoBw:

SKQUIIOrHE

DKONOTHH — HaYKa O BIANMOOTHOLICHHSAX OPraHIEMOS mexay codoii u
orpywaromeli  cpemoil. b a roofaieHas  IKOCHCTEMa.
buomacca. KpyroBopor Bakueiimix OHOTEHHBIX 9JIEMEHTOB (ua
npiMepe yraepona, asora u Ap.) B Ounocdepe. Buocdepa n uenosex

ORpyxatomeii cpene. BosneficTeite Npom3BOICTEEHHO AEATALHOCTH Ha

KaK TEOpeTHHEeCKas OCHOBZ PallOHANBHOTC NPRPOACNONL30BAHMS T
oxpadbi  mpupoxsl. Hoochepa. [lpasuna mnosenenns moneii »
ORpywatomeli npmpommoii cpeme. DBepesmoe  oTHOmesme
OuonormueckiM  O0BEKTaM  (PACTEHHAM §  AUBOTHBIM W
coofmecTsan} 1 1X OXpana.

HX

Hamenenna B Ouocepe. TIOCHERCTBIY JEHTERLHOCT HONOBEKd B |

| OKpyx@IOmyI0 cpeny & ofnacta ceoeil dyaymeit npodecenn. Jwonorna |

cl

Y. P

Buounxa

Pacemorpeniie  Omosmkoli  ocofennocteii  mopho-BussonorHecKoii
OPraHH3alliH KUBBIX OPraHH3MOB H HX HCHOMBIOBAHNS LIS COINAHIS
COBEDUICHHBIX TEXHIMECKHX CHCTEM W YCTPOHCTS N0 aHATOTHR ©
AHBLIMI CHCTEMABIL .

Buonnka kak oamo w3 manpamnemumii OHonOTIM M KHOSPHETHKN.

y.p

E[pmteqamle: T —rectupo

sauie, P — nanucanne pedepara. ¥ — yorauii onpoc, KP — xowrponshas patora |
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2.4.2. 3ansTHs CeMHHAPCKOro THNA

He npenycmorpens

2.4.3. IlpakTuueckne Jiaboparopubie 3aHATHR

—

Dopma
Ne Hanmenosanue pasena Haumenosanue npaKtTnuecknx (rabopaTopueix) paGor | Texymero
KOHTpO.IA
1. |Pazmen 1. CpaBHeHye CTPOCHHS KNETOK DACTEHHIT H KIBOTHBIX v, P
Yaenne o kretke BHTaMuHbL (JEPMEHTBL, TOPMOHBI H MX POJIb B OPTaHHIME y, JIP
2. [Pasmen 2. Hunusuayansroe passurie oprannsma P v
Oprauusm. PasmuoxeHue i B —
HHIHBHIYANBHOE Pa3BHTHE ASMHOEHNE OpramHsMon Inp, v
OpraHu3Ma ’
3 |Paspmen 3. Permenne snieMenTapHeIx reHeTHYCCKHX 3amad
OcHOBBI reHeTHKY U Cenexkium I, ¥
4 [Paspen 4. MHoroobpasue xuBOro Mippa Ha 3emne P, v
TIpoucxosxzaeHne 1 passy IKE
po PRACHED B PIBMTHE AN Pazsptnbie rmoTesb 0 NPOHCXOIKICHHI KU3HH HA 3eMIe . v
Ha 3emse. DBOMIOLHOHHOE PA3BHTHE >
5 |Pazgen 5. AHanus ¥ oueHKa PasIHYHEIX FHIOTES NPOHCKOMKAEHMS v JIp
Tlpoucxosnenne uenopexa 4EJ0BeKa ’
6 [Pazpmen 6. Pewenne skonoruyecknx sagau P. v
OcHosbl 3xonoram 3
7 [Pa3nen 7. Buounka EcrecTennbie i HCKyCCTBEHHBIE DKOCHCTEMEL CBOETO paiiona v JIp

2.4.4. Coepixanue caMocTonTebHOI padoTor

Temamuxa pehepamos

Knerounas Teopusi crpoenus opranu3mos. HcTopus u coBpemenHoe cocTosHueE.
Hacnencrsennas nndopmanus u nepenaya ee U3 oKoNeHNs B MOKOJIEHHE.
Jlpamatiueckue CTpaHuLbl B ICTOPHH Pa3BUTHS I'€HETHKH,

Ycnexu CoBpeMEeHHOM reHeTHKH B MEAULMHE 1 31paBOOXPAHEHHH.

Hctopust pazBuTHS 5BOMOLHOHHEIX ekl 10 U. JlapBuHa.

«Cucrema nprpozs K. Jlunnes u ee 3nauenue s pasBHTHs OHOJIOTHH.
CoBpemMeHHbIe MPENCTABIEHHS 0 MEXaHU3MAX U 3aKOHOMEPHOCTSIX 9BOJIOLHH.
CoBpemennble NpPeICTABIEHHs O 3aPOXKAECHHH JKH3HH. Paccmotpenne u onenka

PasmUuYHbBIX MHIIOTES HPOUCXOXKACHHUA

CoBpemennbili 5Tan passuThs uenoBeuectsa. YemoBeueckue pacel. OnacHocTh

pacusma.

Bosnelicteie uenoBeka mHa npupoxy Ha pasinuYHBIX  JTanax pa3BHTHI

4eJ0BEUYECKOTr0 001ecTna.

Biiusiiue okpysKkarolieii cpesibl U ee 3arpsisHeHus Ha pa3sBUTHE OPraHU3MOB.
Bnusiine KypeHms, yrnotpebiaeHus ankorous u HAPKOTHKOB POAMTENSIMH Ha

3MOpHOHanbHOE pa3BUTHE pebeHia.

Burtamutsl, pepmMeHTsI, rOPMOHBI H HX POJH B opranusme. Hapyienus npu ux

HENOCTATKE U HU30BITKE.

ITpyMHBl ¥ rpanuLbl YCTOHYHBOCTH GHOChEpbl K BO3NEHCTBHIO NESTENLHOCTH

JHOIeH.

brouenossl (acocucTemsr) pasHoro ypoBHs B HX COMONYMHEHHOCTD B riodanbHo#H

skocucTemMe — Ouochepe.

BunoBoe © 9KOJOTMHMECKOe pa3HooOpasie OMOLEHO3a Kak OCHOBA  €ro

YCTOHYHBOCTH.
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. TloBblnieHue npoxyKTHBHOCTH doTocHnTE32 B MCKYCCTBEHHBIX SKONOrHUECKHX
CHCTEMAX.

. Pasnuutibie SK0M0rHYeCKHe MHPAMEIBI H COOTHOUICHHS OPraHH3MOB Ha KAKIOH HX
CTYTICHH.
. [lytu  noBblmenust  GHOMOrHYECKOH OPOAYKTHBHOCTH B  HCKYCCTBEHHBIX
3KOCHCTEMAX.

. Pojib NpaBHMTENBCTBEHHBIX ¥ ODINECTBEHHBIX JKONOIMYECKHX opraHusaiuii B
COBPEMEHHBIX Pa3sBHTHIX CTPaHaXx.

. Paunonansnoe wucnonws3oBanue wu OXpaHa HEBO300HOBIAEMBIX NPUPOAHBIX
PECYPCOB (Ha KOHKPETHEIX NpAMEpax).

. Onacuocts rnofatbHbix HapyueHuii B Orocepe. O30HOBBIE WIBLIPEDY, KHCIOTHEIC
JOKIH, CMOTH H UX NPENOTBPalCHHE.

. JKOAOTHHECKHE KDHIHCH H SKOMOTHYECKHE katactpogsi. [lpesorspamenue ux
BO3HHKHOBEHHS.

2.4.5. llepeuens yuebno-MeTonmuecKkoro obecneuenny A8 CaMOCTORTeILHOH palore:
O0y9IaI0IEXCH N0 AHCHHNINEES

CamocToarensrasn paGora 00YHaIOMMXCS ABAACTCH BaNCHEHILEH (hopmoii yuebuo-
[I03HABATENBLHOIO Npolecca.

OcroBHast wens camocTOATENBHONH paboTsl NpH M3YYEHHH NHCHMIUIHHBL —
SaKpEIHTE TCOPETHHECKHE HAHHUA, MOMYHEHHBIE B XON JICKIHOHHBIX 3aHATHI, 2 TakoKe
chopMUpOBATE IpaKTHYECKHE HABKIKH NOATOTORKH B 00A2CTH oHOsIOrHN.

Camocrosesnbaas padoTa B NPoOLECCe OCBOSHHS AHCIHILTHHD! BKIIOYAST:
-H3YUCHHC OCHOBHOH H JIONONHUTENLHOH ANTEPATYPH TI0 KYPCY;
~CaMOCTOSTENILHOE H3Y4YCHHE HEKOTOPBIX BONIPOCOB (xoncnexTHpoBanue);

-paboTy C MEKTPOHHBIME YYEGHBIMH PecypCaMH;

~H3YHCHUC MAaTCPHAIIOB NEPHOAMYCCKOI 1I€9aTH, HHTEPHET PECYPCOE,
-[IO/IFOTOBKY K TECTHPOBAHHIO,

-IOATOTOBKY K MPaKTH4ECKHM U HA00paTOPHBIM 3aHATHAM,
-~CaMOCTOATENIbHOS BHITOJIHEHNE OMAIHKX 3aJaHHIL,

-IOATOTOBKY pedepata (Foknana, scce) no oaHow H3 npodnem Kypca.

Bepxomennesa, 10. Bromorns ¢ ocnosami 3xomorm yuebnoe nocobne / 10. Bepxomenuesa.

§ http //biblioclub.ru/index.php?page=book_view red&book id=259368

Hamnenosatuue ﬂ Hepeaent yuefno-Meroanueckoro ofecnewenns RiECHNLINL! 0 BLIIIQIRCHIIG
paziena, Temst | camocTouTenbHol pafoTn
Pazmen 1. \Kamenciigii, A A. Brogorim: Obmas Onogorms. 10-11 knaccsr yuedunx/ A A Kamencuii, |
Vueane o kuerxe E A. Kpuxcynos, B B. Iacesnmi - M.: Jipoda, 2015 .- 368¢. |

i
- Opentypr: OT'Y, 2013. - 146 ¢. - [DnexTposmsi pecypc]. - URL: I[

OcrHoss reseTHRI 1 E A Kpiscyros, B B. TMacessnx.- M Jpoda, 2015 - 368¢.

hitp://biblioclub.ru/index.php?page=book view red&book id=239368

3evne. Jsomomiontioe |- Opentypr: OT'Y, 2013. - 146 ¢. - [Daexrponnsit pecype]. - URL:
llPHSBimlB hitp://biblioclub.ru/index php?page=bock_view_red&book_id=259368

Pazgen 2. Kamenckuii, A A Buonorns: OBmas Guonorus. 10-11 wrecons yuedHnr/ A A Kamencxusii,
| Opramsm. E.A. Kpurcynos, B B. Haceusisw - M.: Tipoda, 2015 - 368¢c.

Pazunoxenne u Bepxourennera, 0. Brosoris ¢ ocHoBasis sxonori: yaednoe nocodie / 10. Bepxomesnesa.
HHOHBAIYATLHOES - Opendypr: OI'Y, 2013. - 146 ¢. - [DaexTpounsii pecype]. - URL: I
| PASBITHE OPraHH3Ma http://biblicclub.nv/index php?pace=book view red&book_1d=239368 ]
Pazgen 3. Kamencruii, A A Brosorss: Obmas onosorns. 10-1] saaccsr- vaedunr’ A A Kamescsuii

CRlIeKIHn Bepxomenuesa, 10. Bronoriz ¢ ocHosamm Sx010rHH: yueSHOe nocobie / 10. Bepxomennesa. i.
- Opentypr: OI'Y, 2013. - 146 ¢. - [Dnexrponmsiii pecype]. - URL: |

Pazzen 4. Kamencknii, A A. Bronorus: OSigas Guosorss. 10-11 xaaccsr yuebunr! A A Kamenckeii, |
Tiposicxomaense i E.A. Kpuxcynos, B B. Macesnni - M_: Hpoda, 2015 - 368c. |
PASBHTHE HHIHH HA Bepxomwennesa, 10. buonorss ¢ ocxopamu sxonorm: yuedbsoe nocobue / 10. Bepxomenmena |

13



Pazgen S, Kamencxwii, A A bronorns: O6man Suonorus. 10-11 snaccs: yaeOnus A A Kameucmu‘i_j‘
IIponcxonmenne E.A Kpnkcyuos, B B. [Tacessm - M- Jipoda, 2015 - 368c. 1
4enoBexa Bepxomenuesa, 0. Buonoria ¢ ocrosaym sxonorin: yuedroe nocobue / I0. Bepxomenuesa.
- Openbypr: OT'Y, 2013. - [46 ¢, - [3nexrponnwii pecype]. - URL:
hitp:/fbiblioclub. ru/index php?page=book view red&book id=259368

Pazaen 6. Kamencxuii, A A Buonorus: Odmasn Guonorns. 10-11 xuaccor: yueOnnw/ A A, Kamencknii
| Ocuosbt 3x080THH E.A Kpukcynos, B.B. ITacewsum - M.: Apoda, 2015 .- 368c. |
Bepxomennesa, FO. Buonornsa ¢ ocrosamit axon0mun: yuedroe nocodie / 10. Bepxomeuu_ma.ﬁ
- OpenGypr: OI'Y, 2013.- 146 ¢ - [OaexTponnsii pecypc]. - URL: i
http:/biblioclub.ru/index. php?page=book_view red&book id=259368

Kansencinii, A A buonorns: O6man Guonorus. 10-11 xnaccss- yuetunw/ A A Kamencxwii,
E.A Kpukcytos, B.B. ITacewsmx - M.- Jipodia, 2015 .- 368c.

Pazzen 7. buonuxa Bepxowennesa, fO. buoaorna ¢ ocuosasi skonorm: yuetHoe nocodue / F0. Bepxomenuesa.
1 - OpenGypr: OT'Y, 2013. - 146 ¢. - [Dnexrponmwit pecype]. - URL: =
http://biblioclub. ny/index. php?page=book_view red&book id=259368

Kpome nepeurcnensnix ucTOuMHHKOB O0yJalomMiiCs MOXKET BOCHONB30BATHCA
TMOHCKOBEIMH CHCTEMaMU CeTH HMHTEpHET N0 TeMe caMOCTOATE I6HOH patoTsi.

st 0CBOEHUS JHCHATUIMHB! U CAMOCTOSTENBHOrO BHIIONHEHNS NPEeAYCMOTPEHHbBIX
yuebHO# nporpaMMoii Kypca 3ananuii MOXET GBITH HCIOIb30BAHO caenywomee yuebno-
METOAHYECKOE obecneyeHue:
~ MCTOAMYECKHE PEKOMEHIAUKH K BBITIONHEHHIO NPAKTHYECKHX H 1ab0paTopHbIX padoT;

- METO/PIECKNE PEKOMEHIaLMH K CaMOCTOATENbHOH padoTe.

Havasiom opranmsanuu moboii caMoCTOSTenbHOl padoTel A0MKHO OBITH NPHBHTHE
HABLIKOB M YMEHHH TIpaMOTHOH pabotni ¢ yueGHoil M HayuHO#N IHTepaTypoii. 3toTr
MPOUECC, B NEPBYIO OHYEpPEab, CBA3AH C HAXOKACHHEM HEOOXOAMMON LA YCHEImHOro
OBAQACHHA Y4eOHBIM MAaTepPHAIOM JMTEpaTypOil. Obyuaromuifcs  qo/mKes  ymers
NonL30BaThesa GoHaamMu OudiuoTex CIpaBo4HO-OHOIHOrpPAdHIECKHMH H3NAHUAMH.
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3. ObPA3ZOBATEILHBIE TEXHOJJIOTHH

Ina  peanusauun KOMICTEHTHOCTHOTO  [IOAXO0na NpexycMaTpHBaeTcs
HCIIONB30BAHHE B Y4EOHOM MPOIECCEe AKTHBHBIX H MHTEPaKTHBHLIX (QOpM MpOBEICHHS
AYNHTODHBIX H BHEAVAMTOPDHBIX 3aHATHH € HEeTBIO ¢gopmupoBanus u paseaTusa
NPOGECCHOHANBHBIX HABLIKOB 00YYAIOUIHXCA.

B npouecce npenogasauis npavensiotes oDpa3oBatenbHbie TEXHOJIOMHH PA3BHTHS
KPHTHYECKOIrO MBILILTEHHS.

B yuebmom nponecce Hapaly C TpaiHUHOHHBIMH  OOpa3zoBaTENbHBIMH
TEXHOZOTHAMH ~ HCIOAB3VIOTCS  KOMIBIOTEPHOE TECTHPOBAHHE,  TeMaTHYECKHe
NPE3EHTALNH, HHTEPAKTHBHBIE TEXHONOTHH.

3.1.06pazoBaTeanHbIC TEXHOIOTHE MPH NPOBEACHEH eIl

T [
e Hanwenonanne E Buan: npavensennix o6paoBareibnpx | Kow
pazzena paznena | TEXHOAOTH | mac
| 1 7 ! 3 | 4
: . Vuesue o kierke AyAHOBH3YATEHAR TEXHOIOIHH, ' 12
) ! { KPVTABIT CTOM ' -
i .
9 ! Opramsy. PassmoaeHie I MEANBIIVANbHOS AyanoBN3YanbHAA TEXHONONHIL, 4+
= ' DPa3BITIE OPraAHNIMA NpOdHeMEOS HINOKEHIIE
4 OcHOBEI reHeTHRN I CeneKunn | AYAIOBISVATBHAS TEXHOMOITIS, ' 3
) | npolneMHEce WANoKERNE
4 | IIponcnowcaeHne u passuTie ACBHA BA | AYRUHOBIBYAIbHAS TEXHONOTHA. , 8+
i i 3emue. IPOONeMHOS B3HOAEHHE
5 [poncxomaenne 9enoBeka i AYAHOBIZYA/IbHAS TEXHOMOMHA, 4
i JACKUHS - THCKYCCHS i
6 OcroBes 3x0m0raN i AYNHOBH3YANLHAY TEXHOIOMHS, 8=
i ) KpYransii croa
| Av (]
AVIHOBISVANEHAE TEXHOIOrT :
A { Brommka e ol 1, E
i npece-rondiepenuns
Hroro ne xypey 48
B TOM HHCI€ HHTepaKTRHOe 00yuenne® 16*

3.2.06pazoraTenbHble TEXHOIOTHE NPH NpoBEIeHHH NPAKTHYSCKNX 3AHYTHI B
JadopaTopHbIX pador

. : .
| M I Tema zausus | Buae: npuMensieMbix o0pasoBaTenbHbIx Koa. |
| TEXHOIOTHIT —
1 ! JzGepaTopuas pabora Nel | Jlckycons no TeopeTHIecknT BONPOCaNM. 2
| ' Cpasnenme CTPOSH:A KACTOK PACTEHIIT H AHBOTHBIX ' Bumonnenne nadopatoproii padotm |
|2 | JlaGoparopmas paGora Ne2  JUICKYCCHS N0 TEOPETHYECKAM BONPOCAM. 2 ;i
' Butammasl.  depMenTEL TOPMOHBI m  HX pome B Boinommenne nabopatopuoii padotst I
| | opraHusae !
| | ' -
i3 '! lipasTuseckan paGora Nel | JIICKYCCHA NO TROPETHIECKRM BOTIPOCAM. 2*
| Huausnmyanssoe passiTmne oprafmsma ' Pemrenne CHTYTHBHEIX i IPOH3EOACTBEHHEIX
| 3anay ] i
— | =
4 | paxTuuecxas pafora N2 | JiCKyCeHE 10 TEOPETIECKHM BOMPOCaM. | 2 I
Il PasmroskeHHe OprammsMos | Pemierine CHTYaTHBHBIX H IPOM3BOICTEEHHEIX |
4 I | 3amat
I : i ) = |
Ig 5  Dpaxrmwecxasn pabora Ne3 JHCKYCCHA TIO TEOPETIMECKIIM BONPOCAdL . 4 |
5 :I Peineniie sneMeRTapH-IX TeHeTHYeCKIX 32031 ; Pemenue 3azan mManbhan rpynnasu i |
I 4 - = T i g
;!i 6 |HpaxTuvecxan paGora Ned - JIRCKYCCHA 1O TEOPETHMECKIM BOTIPOCAM. }’ 2% |
' MuorooGpasue xuBoro smpa ua 3emnae | Peinenme 3anau Manbmm TpynnaMm %
- I ' 2 1
| 1 I w e Te N BOY SanL -
7 I.' Hlpakageckas pafora NeS ii JAHCKYCCHA N0 TeOPETHHECK o B T
1 | =
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1

 Pasnuunble runotesst o nposcxoxcaenny xusau na

]
| Pewenue 3anas mansivu rpynmavu

j

[ 3emue i !
i .' i - —
[ 8 iJIaﬁopa‘mpnﬂn pabora Ne3 | Huckycens no Teopernyeckum BOIPOCAM. 2 |
i | AHann3 i OUEHKA PasIHYHBIX MHIOTES ‘BBIIIOJTHE:HHS JraboparopHoii paboThi |
j MPOHCXONCIEHHS YeNnoBeKa [ |
} —1 } |
{9 | lIpaxTivecxas pabora Ne6 s Huckycens no Teopetiyeckin BOTIPOCAM. 4 !
| Pelnenne skosoruteckux 3a1au | Pemenyie 3a1a4 ManbIMu rpyrnami i

i i T ) i
/10 |Jabopatopuas paGora Ned ‘ Huckyceus no Teoperuteckum Bonpocam. 2% |
! | EcTecTpentble 1 HCKycCTBEHHbIE SKOCHCTEMBI CBOETO | Beimomenue na6oparopoii paboTsl i
{ J| paiiona | |
i -|
{ Hroro mo xypcy 24 |
| 8* i

| B TOM YHCJie HHTEPaKTHBHOE 0DyueHe*
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4. YCIOBHA PEAJIMBAITHH NPOI'PAMMUBI AHCI{HILIHHbBI

4.1. Mamepuansno-mexuuueckas 6asza, neosxoduras Ona ecyuecmeacnus
o0pazosamensuozo nponecca no ducuuniumue
Peamusaumns yaebuoli aucunmmust Bronorus Tpedyer HanuuHs y4ebHOro kabunera
A4 NPOBCACHHA TEOPETHYECKHUX, NIPAKTHYECKUX 3aHITHIT 1 nabopatopHbix pador.
Peanmusauns yueOuoil aucounanss: OCYIICCTRBILIETCH B COCUHAILHO 000PYI0BAHHOM
KaluHeTe dUoAOruUM  HAYYHBIX AHCLMIHA, KOTOPBIH BKIIIOYAET B cels:
MyJIBTHMCANA KOMILIEKT (MYJIbTUMEHANIPOCKTOP U 3KpaH),
KOMIIBEOTEP,
Iocka yueonasi,
y4cOHan mMebens.

Vaebno-meronuueckoe obecnedense
PaGoyas yuedunas nporpamma

Vuebnuxu

Mertoauueckue paspaboTky K 3aHSTHAM
HNunaxraueckuii pasnatounsii marepuan
Kaproukn-3ananus, TecroBsie 3anauus
JleMoHCTpauHOHHbIE MaTepHATB! (MY.TbAuMETHiTHbIE fpe3eHTAaKH, BUICODIIEME )
Komnaexr yuebHo-narnsanbix nocoduii no uonoran
Kommnnexr moprperos Grosoros

KoMIieKT AeMOHCTPalHOHHEIX npubopos

KomMnuiexT smeKTponHEIX yueGHbIX nocoonii

4.2 Hepeuens neodxodumozo npozparsnezo ovecneuenus

1. 7-zip (muuensus Ha aurn. hitp://www.7-zip.ore/license. txt)

2. Adobe Acrobat Reade (nunensus -

https:/get. adobe.coml’reader/‘?loc—‘—m&nromoid=KU{l\dE)

3. Adobe Flash Player (nuuern3sus - '
htms://get-adnbe.com/readeri?ioc=ru&nr0moid=KLXME)

4. Apache Open Office (siuuen3us - hitp Jiwww.openoffice org/license. html)
3. Free Commander (nuuensus -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1 %86%d0%b3%d0%bd%d0%b7%d0
%b8%d 1%817)

6. Google Chrome (nunen3us -

hitps:/fwww.google ru/chrome/browser/privacvieula text.html)

7. Libre Office (8 cBoGoamOM AOCTYIE)

8. Mozilla Firefox (nuuensus - https://www.mozilla org/en-US/MPL/2.0/)
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5. NEPEYEHL OCHOBHOII 1 AONIOJIHHTEJLHOM YYEBHOI
JHTEPATYPbI, HEOBXOJIHMOIi JUISI OCBOEHJSI JAHUCITILIMHBE

5.1. OcnoBnas nureparypa

I. buonorus: yueduuk u npaktukym ans CIIO / B, H. Apbiras (1 1p.] ; nox pex. B.
H. Apuirnna. — 2-e usn. — M. : Usnatenscrso ¥Opaiit, 2017. — 453 ¢. — URL:
https://biblio-online ru/viewer/59B0679F-A 1 B0-4477-8E3D-B6A3FF3 1 BAEC#pase/l
2. Kamenckuit, A.A. Buonorus: Obmas 6uomoris. 10-11 knaccwr yueOHur/ A A.

{
4,

Kamencknii, E.A. Kpukcynos, B.B. IMaceunux.- M.- Hpoda, 2015 - 368¢. 10

s ernd
2

3. Kamenckuii, A. A. Broxoras. O6uas 6uonoras. 10-11 kiacews [Texer] : yuebuux
/A, A Kamenckuii, E. A. Kpuxcynos, B. B. Ilaceunuxk. - 6-¢ u3n., ctep. - Mocksa :
Hpoda, 2018. - 368 c. 20
4. Obmas duosnorus : yuebnoe nocodue / C.U. Konecnukor. — Mocksa - KsoPye,
2018. — 288 ¢. — Jins CITO. — ISBN 978-5-406-06119-0. — URL:
https://www.book.ru/book/927653/view2/1

3.2. JiononnTenbHan IHTEPATYPa

1. Tepemos, A. B. Bruonorus. Buonoruueckue cuctems: u npouecest. 10 krace.
Yrnybaennsiii yposens: yuebruux / A. B. Tepemos, P. A. Tletpocosa. - 5-e w3, crep. -
Mocxkea : Muemosuna, 2015.-399 ¢. B

2. Tepemos, A. B. Buonorus. Bronorugeckue cCHCTEME! H npoueccer. 11 xpace.
Yrnybnenssiit yposens / A. B. Tepemos, P. A. Ilerpocosa. - 5-e u3x., crep. - Mocksa -
Meuemosuna, 2015.-400¢. 3

1. Omoukuii, I'. IT. Ecrectsosnanue : yueGnuk u tpaxtakym st CLIO /T, 1. Otoukwii ;
noa pea. I'. H. Ky3emenxo. — M. : Wi3aarenscTro HOpaiit, 2018. — 380 ¢. —URL:
https://biblio-online.ru/book/F558 | E9D-E64A-4BD4-B1 DF-0CC14DE] DDSA

2. HC. Ilypeumnesa, C.A. Caanxos, BU. Cusornasos.- M.: Jlpoda, 2016.-334c¢.

3. buonorus : yuebnux / AT Mycradun, BB. 3axapo. — Mocksa : KuoPyc, 2018. —
424 ¢. — CITO. — ISBN 978-5-406-06062-9. — URL.:

https://www.book ru/book/92763535/view?2/1

4. Cmmpuoa. M. C. EctectBo3nanue [SnexTponssiii pecypce]: yuebuuk u npaktakynm
ana CTIIO /M. C. Cyupnosa, M. B. Hexmonosa, T. M. CmupnoBa. — M. : U3narenscreo
IOpaiit, 2016. — 363 ¢. - URL: https://biblio-online.ru/viewer/DABC105B-3C 8A-41D2-
87C8-DF9A5014641A#/

5. Ecrectsosnanue [Dnextpounsiii pecypc]: yuebuoe mocodue / TIL Tpymuna, O.E.
Caenko, O.B. Apymionss. — Mocksa : KnoPyc, 2017. — 364 ¢. — CIIO. - URL:
hitps://www.book.ru/book/921621 /view?2/1

5.3. llepuognvecKue B3NANNS
I. MizecTus Bricinnx yueGnnix 3asenenuii. Cerepo-Kaskasciaiii PETHOH.
Cepus: EcrectBenssie Haykn - Hayunas uieKTpoHHas oubnmorexka  «eLIBRARY RU. -
URL: http://elibrary.rwtitle_about.asp?id=7362
I Bectauk Azpireiicikoro rocyaapersennoro yausepenreta. Cepus 4: Ectectnenno-
MaTeMaTHYECKHE U TeXHuuecKue Hayku- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2351
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2. Cpennee npodreccronansnoe o0pa3oBatue
3. Tlpodeccruonanbhoe 0dpazosane B coepemenHoM mupe - URL:
http:ﬁe_Janbook.comijoumalielement.php?pi 10_1d=2399

5.4. [Tlepeuens pecypcos BHQOPMANHONHEO-TEIEKOMMYERKANHOBAOH CeTH
«nTeprer», HeOGXOAEMBIX IS OCBOCHHS AHCHRI NN

I. I9BC «YnuBepcHTeTckas 6ubnuoreka ONLINEy. — URL: www.biblioclub.ru
2. IBC u3narensctna «Jlansy. — URL: hitps://e_ lanbook.com

3. 9BC «IOpaiit». — URL: http://www biblio-online ru/

4 9BC «BOOK ru» https://www.book ru

5 IBC «ZNANIUM.COM» www.znanium.com

6 OnexTpouHsiif katanor Hayuroii 6ubanotexs Kyol'V. —

URL:http://212.192.134 46/MegaPro/Catalog/Home/Index

7. Onextponnas GubroTtexa «HM3marensckoro goma «I'pebennuxosy -
URL:www.grebennikon.ru

8. Hayunas snextponnas 6ubnuorexa (HIB) «eLibrary.ruy. -
URL:http://www.elibrary.ru

9. base! nannsix xomnauun «Mer Beioy. - URL http://dlib.eastview com

10.  Jlexropuym TB». - URL: http://www lektorium.tv/

11.  Haumonanwnas snextponnas 6uéanorexa «HIEy. - URL:http://u36.pdy/

12, KuGepJlenurka: Hayunas snekTponsas Gubmnotexa. — URL: http://cyberleninka.ru/

13.  EauHOe OKHO KOCTYNA K 06pasoBaTenbHbiM pecypcaum : geaepanshas UC
cBodoaHoro nocryna. — URL: hitp://window.edu.ru.

14.Cnpasouno-npasogas cucrema «Koncyastant ITmocy - URL http.//www.consultant.ru
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6. METO/THECKHME YKA3AHIIS /IS OBYYAIOLIMXCSE ITO OCBOEHIIO
JUCHUTLTHHDI

Hucuuniura «Buosorus» mHauenesa wua nojlydeHue 3HaHuii B ofmactu
€CTECTBEHHOHAYYHBIX JTUCLIATUIHH,

C TOYKM 3pEHHS HCTIONB3YEMBIX METOMOB JEKUHHN [OAPA3AESIIAIOTCS CIIEMYIOUIAM
o0pazom:  HHMOPMAHOHHO-0GBICHUTENbHAS JIEKIMsl, TOBECTBOBATENbHAS, JEKLHs-
Oecena, npobiieMHas EKLs | T. 1.

OOyuenne crymentoB  ocymectsisercs o TPAIULHUOHHOH  TEXHOJIOTUH
(JICKLMOHHBIH MaTtepuan, npakTHYecKue M Nad0paTOPHbBIC 3aHATUS, CAMOCTOSTEIbHBIC
paboThl) ¢ BKIIIOUYEHHEM MHHOBALIHOHHBIX 3/1EMEHTOR.

YCTHOE H3JI0KeHHEe y4eGHOro MaTepHaia Ha JeKLMH A0KHO KOHCIIEKTHPOBATHCSL.
Cryiwate nexnuio HyxHO ymeTs — NOANEPIKUBATE CBOE BHUMAHME, MOHATh U 3aNIOMHHTE
YCHBIIAHHOE, YIOBUTH NAy3bl. B mpoiecce u3noxkenus npenopasateneM IeKiHH CTYZEHT
AOIDKCH BBIACHUTE BCE HEMNOHATHBIC BOMPOCH. 3amHChiBATh COMEPIKAHUE JEKLHHU HYKHO
0053aTeNbHO — 3alMCH [TOMOTAIOT NOANCPIKUBATE BHUMAHUE, CIIOCOOCTBYIOT MOHUMAHMIO
4 3AlOMUHAHMIO YCIBIIAHHOTO, NPHBOJAWT 3HAHHE B CHCTEMY, CITyIKar OroOpoi s
repexona k dosee riry6okoMy caMOCTOSTENEHOMY H3YHEHHEO npeaMeTa.

MeTroauueckye pexoMeHaLuH 110 KOHCTIEKTHPOBAHMIO JIEKLIMH:

— 3aMKCh JOJDKHA OBITh CHCTEMHOM, NPEeNCTaBisaTh coBoH COKpaLIEHHbIH BapuaHT
Jekunn - npenonasatens.  Heobxomumo  ciymarte, oB6QyMbiBaTh M 3amHCHIBATE
OHOBPEMEHHO,

— 3alKMCh  BEACICS O4YCHb ObICTPO, 4YETKO, MO BO3MONHOCTH KOPOTKHMH
BRIPAKEHHUSIMH,

— HE TIpeKpaiias CIylarh [peroaaBatesis, HyKHO 3alHChIBATE TO, YTO HEOOXOMUMO
YCBOMTD. Henb3si 3anuchiBath Cpasy ke BHICKA3aHHYIO MBICIE npenojasarens, Cleayer eé
HOWATE ¥ MOCJIE 3TOr0 KpaTko 3alucarh CBOHMH CJIOBAMH HIIH CJIOBAMH IPEIONABATES.,
Baxcto, 4ToOb1 B Hell He Gbi NOTEPSIH OCHOBHOM CMBICH CKa3aHHOrO;

—HMEHa, IaThl, HA3BaHHs, BbIBO/IbI, ONPEIEICHHS 3aMMCHIBAIOTCS TOUHO,

—Caenyer obpatuts BHUMaHHE Ha O(OPMIIEHHE 3aNWCH JIEKIJHH. Jiia xasknoro
TNIpeAMETa 3aBOMTCA 001mas Terpassb. OWIMYHBIM OT OCTANBLHOIO [[BETA CIIENYET BBIJEIATE
OTAC/IbHBIC MBIC/IH M 3arONIOBKH, COKpALIATh OTIENBHBIC CJOBA H MPEIJIOKEHMUS,
HCTIONB30BATE YCJIOBHBIC 3HAKM, OYKBBI JIATMHCKOTO H IPEYECKOro audaBuToB, a TaKke
HCKOTOPBIE NPHEMBI CTEHOTPa(hUUECKOTO COKPAIIEHHS CIIOB,

IIpakTuyueckue 3aHsITHS 0 AUCUHILTHHE «BHOTOrHY MPOBOJSTCS 1O CXEME;

= YCTHBIH, JIM00 MHCBMEHHBIH ONPOC 110 TEOPHH B HAYalle 3aHATHS,

— PCILICHHE [IPAKTHYECKUX 3a1a4 NOCTABACHHBIX MEPE]] CTYAECHTOM,

- MHIHBHAYANBHBIC — 3allaHus Ul [OATOTOBKM K  [PAKTHYECKHM M
nab0paTOPHBIM 3AHATHAM.

Ilens npakThyeckoro 3aHATHS - HAYUHTH CTYIEHTOB NPUMEHSTh TEOPETHUECKHE
3HAHM: NPH PEIICHHH NTPAKTHYECKHUX 33/1a4 HAa OCHOBE PeallbHBIX JAaHHBIX,

Ha npakTiyieckux 3aHATHIX MPeobaaaatoT clieayioLue METOb!:

—  BepOaJibHbIe (IIPe0bIanaronM METOIOM AOKHO BbITh 00BsCHEHHE);

— NPaKTHYECKHUE (ITMCMEHHBIE 3/1aHMs, TIOATOTOBKA pedepaTos, 3ajaHus ¢
Hcnonb3osanuem 1K u mp.)

BaxHbIM 151 cTyneHTa SBISETCS YMEHHE PALHOHANBHO noaAdUpaTh HEOOXOIUMYIO
yueOHyl0 NMTEpaTypy W YyMEHHE TNONb30BaTLHCH NpHOOPCTEHHBIMH  NPAKTHYECKHUMU
HaBbikaMH NpH paboTe ¢ MporpaMMHBIMH CpeacTBamMi. OCHOBHBIME NUTEPaTYPHBIME
HCTOYHUKAMMU SIBJISIFOTCS

— Oubnuoteunsie Gonas hunuana Kyol'V;
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— 2IEKTpoHHas OubiHOTEUHAs clcTeMa « Y HUBEpCHTETCKAs OHONTHOTEKA OH-IaiiHy;

— DIIEKTpOoHHas Oubnuoreynas cucrema Uznarenscrea «Jlamny.

[louck kuur B GuOMHOTEKE HEOGXOZMMO HAYHHATL H3YYCHHs [PEAMETHOrO
KaTajora W CO3NaHMs CITHCKA KHHI, TNOCOOMH, METOAMYECKHX MATEPHANIOB MO TeMe
H3YYEHHSI.

IIpocMoTp KHUTH HauyMHaeTcs ¢ THTYIBHORO JIUCTA, CIAEAYIOLIEro nocie 00JI0KKH.
Ha HéM 0OBIMHO NOMEWAIOTCS BCE OCHOBHbIE A@HHBIE, XaAPAKTEPHU3YIOIIHE KHHTY:
Ha3BAHUE, aBTOP, BLIXOJHBIC NAHHbLIC, JaHHBIE O NepeusnaHuu u T Ha obopote
THUTYJIHOTO JiMCTa NaCTCsi aHHOTAaLMsA, B KOTOPOH yKa3bBAaeTCs TeMaTuka BOIIPOCOB,
OCBCIICHHBIX B KHHIE, OMPENENACTCS KpYr uuTarteseil, Ha KOTOpBIH OHAa paccYUTAHA.
Bonbmoe 3nauenwe mumeeT npemucnosne KHHUTH, KOTOpPOE 3HAKOMMT YuTaTens
JIMIHOCTRIO aBTOpA, HMCTOpPHUEH CO3MAHHS KHWIH, DacKpbIBAET comepxanue. Ilpouus
TNIPEMCIIOBHE W NONY4uB O0llee NpPEACTABIEHHE O KHHre, crenyer oOpaTuThCs K
ornasnenuto. Ornasnenie KHUTH 3HAKOMUT 00y4aemMoro ¢ COZICP)KAHHEM M JIOTMYECKOI
CTPYKTYPOH KHHIH, NO3BOJISIET BBIOPATH HYKHBIH Matepuai nis usydenus. [on wsnanus
KHHIH TIO3BOJIET CYAHTH O HOBH3HE Martepuana. YeMm uame KHMra us3aéres, Tem
00bLIYIO LEHHOCTh OHa MpencTaBisieT. B kHure MOTYT OBITb NMPHMEYAHHUS, KOTOpHIE
COAepikar pas3jHYHbIC JONOJHUTEILHLIS ceencHusg. OHH [eHaTar0TCs BHE OCHOBHOTQ
TCKCTa W pasbACHSIOT OTAENbHbIE BOmpochl. IlpeaMerHeie u andaBuTHBIE yKasarenu
3HAYUTETIBHO 00JIEryaloT MOBTOPEHUE H3IOKEHHOIO B KHUIE matepuana. B koHie kuuru
MOMKET pacnonarateCs BCIOMOraTeNbHbld Matepuan. K Hemy 06BIMHO OTHOCSTCS
HHCTPYKLMH, NPHTOKEHHS, CXEMbI, CHTYalIHOHHBIC 3a71a4H, BOIIPOCH! 1 CaMOKOHTpOJISt H
T.A.

Jis Jiydinero mpeAcTaBneHMs W 3aNOMMHAHMS marepuana LenecoodpasHo BecTH
3aITUCH M KOHCICKTBI PAa3/IHYHOIO COAEPIKAHMS, 4 HMEHHO:

— [OMETKH, 3aMEYaHHsI, BBIJIENICHHE [TIABHOIO,

— I1aH, Te3UCHI, BBITTUCKU, LIATATHI,

— KOHCIIEKT, pabo4asi 3anuch, pedepar, 10Kia/, JEKIus 1 T

Hurate yuebHMK HEOOXOHMMO BIYMYHBO, BHUMATEIIBHO, HE IPOMyCKas TeKCTa,
CTapasch MOHATL KaXAyi0 (pasy, ONHOBPEMEHHO pa3bupas NpuMepsL, CXEMbI, TaOJIHIIEL,
PHCYHKH, NPUBEIAEHHBIC B yueOHUKE.

OmauM  u3  BakHeWLMX cpencTs, CHOCOOCTBYIOIIMX 3aKPEILIEHHIO 3HAHH,
ABJIACTCA KpaTKas 3anuch NPOYHTAHHOINO MAaTEpHalia — COCTABICHYE KOHCTekTa. KoHcnekT
— 910 KpaTKoE CBASHOC W3NIOKEHHE COACPXKAHUS TeMbl, YHeOHMKA WM Ero HacTH, 0e3
MOAPOOHOCTEH U BTOpOCTENEHHBIX fetaieii. [1o croeii CTPYKTYpE U IOC/IEI0BATEIEHOCTH
KOHCIEKT JI0JDKCH COOTBETCTBOBATE MlaHy yueOHuka. [103TOMy BKHO CHAYaa COCTABUTS
fUIaH, a NOTOM MHCAaTh KOHCNEKT B BHJE OTBETA HA BOMPOCH IUiaHa. Ecmu yueOGHHK
PasaenéH Ha HeDOJIbILKE 03arIaBICHHEBIE YaCTH, TO 3ar0JOBKH MOYKHO paccMaTpuBaTth Kak
MYHKTBI TIaHA, a W3 TEKCTa K&XAOH 4YacTh CHELYeT 3anucaTh Te MBICIH, KOTOpbIe
PacKphIBalOT CMBIC/I 3ar0JI0BKA.

TpeboBanus Kk KOHCHEKTY:

— KpaTKoCTh, CHATOCTB, LENeCO00PasHOCTh KaXkAOro 3aMKChBAEMOI0 CI0BA;

— COACPHKATCNbHOCTL 3AMUCH - 3alHCBIBACMBIE MBICTIH CIEAyeT (hOPMYIHPOBATH
Kpatko, HO Oe3 ymepba s cwmbicia. OGbEM KOHCHEKTa, Kak fPaBUIIO, MEHbLIE
M3yH4aeMoro texcra B 7-15 pas;

- KOHCTIEKT MOXET OBITh KaK TMPOCTBIM, TaK H CIOXKHBIM 110 CTPYKTYPE — 9TO
3aBHCHT OT CONEPIKAHMS KHUTH U LEJIH €6 U3YUCHHS.

Mertonnueckue pexomennauuy no KOHCNEKTUPOBAHUIO:
— NPeXIE 4eM Ha4yaTh COCTABIATH KOHCTIEKT, HY)XHO O3HAKOMHUTHCS C KHHTOH,

IpOYUTaATL €€ cHauaa 0 KOHLIQA, MOHATH HNPOYHTAHHOC,
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— Ha O0NOXKKe TeTPajii 3anUChIBAIOTCS HA3BAHUE KOHCTICKTHPYEMOH KHHTH ¥ UMs
aBTOpa, COCTABIIAETCS MIaH KOHCIIEKTUPYEMOTO TeCTa;

— Jalluc Jiydine nefjiate Mpu TMPOYTEHHM HE OJHOrO-ABYX ab3anes, a Lesoro
naparpada 1y riassl;

— KOHCNCKTHPOBaHHE BEACTCA HE C LENBIO WMETh ONpPENE/IEHHBIN 3alucH, a Ui
Oosiee MONHOTO OBNAJEHHs COmEPIKAHHEM H3Y4aeMOT0 TEKCTa, MOITOMY B 3aMHCAX
OTMEHaCTCs H BBIIC/IACTCS BCE TO HOBOE, HHTEPECHOE H HYKHOE, HTO 0COGEHHO
NPUBIIEKJIO BHUMAHUE,

— HOCHC TOro, Kak CAejaHa 3amuch comepxkaHust naparpada, [IaBbL chenyer
NepeunTaTs €6, 3arTéM CHOBa O0parbCsi K TEKCTYy M MPOBEPHTH Ceb, NpaBUITBHO JTH
H3JIMKEHO COLepPIKaHHUE.

Texnuxa KOHCTIEKTHPOBAHUS

— KOHCHCKTHPYS KHUTY OONbIOr0 00BEMA, 3amucCh CHEAYeT BECTH B 0O
TETPau,

— Ha KKOH CTpaHHLE CJeBa OCTARISIOT MOMA WHPHHOH 25-30 MM s 3amucH
KOPOTKHX I10A3aro/NoBKOB, KPATKMX 3aME4aHHii, BOPOCOB;,

— Kayk/1as CTaHuIla TeTpajii HyMEpyeTcs,

— /Ul HOBBIMICHHS YHTACMOCTH 3allUCH OCTABISIOT MHTEPBalbl MEXKIY CTPOKAMH,
ab3aLamu, HOBYIO MBIC/Ib HAYHHAIOT C KPACHOM» CTPOKH,

— TIp¥ KOHCTCKTHPOBAHMHM IUHPOKO HCMONB3YIOT DA3HYHBIC COKPALIEHHS M
YCHIOBHBIE 3HAkH, HO HE B ywiepd cmbiciy 3amucaHHOro. Pexomenmyercs mpumensts
0011eynoTpeOHTENIbHBIE  COKpALEHHS, Hanpumep: M.0. — Moker ObITh, roc. —
rOCYAapCTBEHHbIH; 11.0. — TOJIXKHO ObITH U T.AI.

— HC CIICIYeT COKpalliaTh MMEHA U HA3BAHHUsI, KDOME OUEHb YACTO MOBTOPSIONHXCS

— B KOHCHEKTE HE JOMKHO OBITh MEXaHHYECKOrO MEpeluCHIBAHUS TeKCTa 06e3
NPOAYMbIBAHUS €TI0 COAECPMAHUSI H CMBICIIOBOTO aHATH3A.

Pedepar - npogykr camoctostensuol paGoThbi CTY[I€HTA, [IPEACTABAAIOMHH co0oi
KpaTkoe H3NOKCHHE B MUCHMEHHOM BHIE IOJNYYEHHBIX DPE3YIbTATOB TEOPETHYECKOTrO
aHajiuza  OMpeneneHHoH Hay4HoH (yueOHo-HcClenoBaTenbekol) Tembl, rue aBTop
PACKPBIBACT CYTh UCCNIEAYEMOHN NPOGIeMbl, IPMBOJINT PasiiduHble TOUKH 3PEHHS, 2 TAKkKe
COOCTBEHHBIE B3TJIsI/bI Ha HEe.

TpeboBanus k nanncaunio pedepara

Pepepar no pammomy kypey sBusercs omHMM M3 MeTONOB Opra’usaiiu
CaMOCTOATE/IbHOH paboThI CTYAEHTOB.

Tembl pedepatos ABIAIOTCS HOMONHHTENBHBIM MATEPHANIOM 1Sl H3yYEHHUsl JaHHOM
AUCUMILTHHBL Pedepat oueHuBaeTcs B 0iEH 6A/LT B OLIGHKE HTOIOBOTO dK3aMeHa/3a4eTa.

Pepepar nomxen ObiTh  MOATOTOBNEH  COMNIACHO  TeMe, MPEIOMEHHOH
NpenofaBaTesieM.

Honyckaercs camocTosiTenbHbIN BBIGOP TEMBbI pedepaTa, HO MO COIJIACOBAHHUIO C
NpenoaaBaTesiem.

Hns wanucanus pedepata CTYAEHT CAMOCTOSTEILHO nondMpaer HUCTOYHMKH
uH(popmManuy no BeIGPaHHON Teme (uTepaTypa yueOHas., NEepUOAHYECKAsl U MHTEPHET -
peCcypchl).

O6wem pedepata — ve meree 10 crpanun dopmara A4,

Pebepar nomxen umers (TuTynpHelE mucT, CoIepXkaHue, TEKCT MOJKeH OBITh
pasOHT Ha pas/elbl, COrIaCHO, CONEPIKAHHS, 3AKIIFOUYEHHE, CTHCOK JIUTEPATYPBI HE MEHee 5
HCTOYHHUKOB)

OO6cyxnenne TeM pedepaToB NPOBOAMTCS HA TeX NPAKTHYECKUX 3aHSTHSX, 110
KOTOPBIM OHHU PacIpeneneHbl. JTO sBseTCs o0s3aTenbHbiM TpeboBanuem. B ciyuae ne

22



MpEACTaBlieHHs peepaTta, COTNAcHO, YCTAHOBJIECHHOTO rpaduxa (6e3 yBaxuTensHo#
IPHYHHBI), CTYI€HT 00543aH MOATOTOBUTH HOBBII pedepar.

Hupopmanus no pedepary we nosmkua upessimath 10 munyt. BhicTynarommuii
AOIDKEH NONTOTOBHTL KpaTKHE BBIBOZBI 10 Teme pedepara s KOHCIMEKTUPOBAHHUS

CTYACHTOB,
Cnaua pedepata npenonapatento obs3atesbya.

7. OHEHOYHBIE CPEICTBA JIJISI KOHTPOJISI YCHEBAEMOCTH

7.1. Ilacnopt honsa ouenounbix cpesern

Konrpoanpyemuie pasgens (TemMpbl) AHCHHTIMHBL

Hanmenosanue ouexounoro

cpegcTBa

Yuenue o knetke

VerTHbiii onpoc
Tecruposaune

| PasBHTHE

Oprannsm. Pasmuokesne 1 HHAMBHOYATLHOE Pa3BHTHE OpraHu3Ma Petepar
Tecthposanne
OCHOBBI reHETHKH H CeNeKLnH Yerublii onpoc
Pedepar
ITpoucxokaeHue 1 pasBUTHE KU3HK HA JeMie. SROMOUNOHHOE Pedepar

Tecruposanue

Tlpoucxosenne uejoeeka

Yerrbiii onpoc

S Tecruporanne
OcHoBer 3k00THI YeTHpiii onpoc
= Pedepar
buonnka Yeruwiii onpoc
L Pedepar

KoHtpone 1 onenka pesynstaToB ocBoeHus y4eOHOH MUCHHUILIMHBI OCYILECTBISIETCS
[pErofaBaTe/ieM B MPOLECCEe MPOBEAEHHS MPAKTHYECKHX 3aHATHH M CAMOCTOSTENBHEIX
paboT, TECTHPOBaHUS, @ TAK)KE BBHITOJIHEHUS 00y4aIOMMMUCS HHAWBHYATLHbIX 3a/1aHH,
MTPOEKTOB, HCCIIENOBAHMIA.

7.2. Kpurepun onenkn 3HaHmi

Kontpone ¥ ouenka pesynsratoB  ocBoeHms y4€0HOH  NHCHMITUIMHEI
OCYIUECTBIICTCS NPETIONABaTeNieM B MPOUECCE TIPOBEACHUS NPAKTHYECKHX pabor,
TECTHPOBAHUS, COOECENOBAHUS 110 PE3YABTATAM BBINOTHEHHS nabopatopHsIX paboT, a
TAKOKE PELICHHWA 3a/1a4, COCTaBCHHS pabovuX TabnMil W MOATOTOBKU COOOINEHHH K
YPOKY. 3HaHWs CTY/EHTOB Ha MPAKTHYECKHX 3aHATHAX OHEHMBAIOTCH OTMETKAMH
COTIHYHO», «XOPOLIOY, «yI0BICTBOPUTEILHO» H HEYIOBIETBOPHTEILHOY,

Yeruwiii ompoc. YcTHBIH OTBET — 3TO PasBepHYTHIH paccKas, BKIIOYArOLIHiL
TCOPETUHECKHE MaTepuanbl ¥ MPUMEPbl WX NMPUMEHEHHs. YOBIETBOPHTENBHAS OleHKA
CTaBUTCH, €CIIH CTYNICHT AEMOHCTPUPYET HerilyboKHe TEOpPEeTHUYECKHE 3HAHHS, TPOSBIsLET
cabo chopMUPOBAHHbIE HABBLIKM AHAIN3A SBACHUN 1 MPOLECCOB, HENOCTATOYHOE YMEHHE
AACNATh apryMEHTHPOBAHHBIC BBIBOJIbI U TIPUBOIAMTE NMPHMEPHI, II0KA3bIBAET He JJOCTATOYHO
CBODOIHOE BIAZiEHHE MOHOJIOTHYECKOH peuybio, TEPMUHOJIIOTHEH, JOMHYHOCTHIO M
[IOCJIENIOBATENIEHOCTBIO U3NOMEHHA, AEHAET OMOKH, KOTOPbIE MOKET HCIPABHTH TOIBKO
NPH KOPPEKIMY NperoaaBaTenem.

Pedepar. Ilponykr camocrostensuoli paGoTsl CTYJIEHTa, MPEACTaB/SIOIHN co00H
KpaTkoe H3NIOXKEHHE B NHCHMEHHOM BHIC MOJYYEHHBIX PE3YNIbTATOB TEOPETHHUECKOrO
aHanM3a ompesieNieHHoN HayuHol  (yueOHo-uccnenoBatensekoil) Tembl, rie aBTop
PACKpBIBACT CYTEh HCCIIEAyeMON NPOOIEMBL, [IPUBOUT PA3IMYHBIE TOUKH 3PEHHUS, a TAKOKe
COOCTBEHHbIC B3MVIANB HAa Hee. Pedepar OleHMBAETCS MO KOJMYECTBY NPHBICUEHHBIX
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HCTOYHHKOB, IiyOuHe aHanu3a npolieMsl, kagecTBe 060CHOBAHNS aBTOPCKOH MO3HIHH,
TiiyOMHE PacKphITHs TEMbL. Y IOBIIETBOPHTENbHAs OIEHKA CTABHTCS, €CJIM TeMa OCBELieHa
JilIb  9aCTHYHO, JOIYLHEHB (aKkTUYeckue OWHOKH B coxepkaHuu pedepata, HIH
MMEIOTCS CYLIECTBEHHBIC OTCTYIICHUs OT TpeboBaHuil k pedepupoBanIio, UK HETIONHbIE
OTBETHI HA NOMNOJIHHUTEIBHBIE BOMPOCHI.

Tecr. Crerema cTaHiapTU3MPOBAHHBIX 33JaHHH, 03BOAAIONAA ABTOMATH3HPOBATH
pOUERypy U3MEPEHHS YPOBHS 3HAHUN M yMeHMii obyuaromerocs. TecT oneHuBaeTcs o
KOJIM4ECTBY MpPaBUIIbHBIX 0TBETOB (He Menee 50%.).

Koutpoannas paGora. [TiceMeHHas nposepoyHas pa6oTa, TIpeACTaBIIOLIAsE COOO0
H3JI0KECHUE OTBETOB HA TEOPETHUYECKHE BOTPOCH! M0 COAEPIKAHKMIO YUEOHOH AMCLIUILTHHBI
H pEUICHME TpakTHYeCKHX 3ananuii. Pabora omeHuBaeTcs yAOBIETBOPHTENLHO, €CIH
BBITIOJIHEHO HE MEHEe MOJOBHHBI PabOThl MM JOMYIIEHO B Hed He Gomee JBYX rpy6bix
omndok wunu He Oonee onHOH rpy6oil OMIMOKK U OIHOrO HEAOUETa, WK He Gonee JIBYyX-
TpeX HerpyOsix OwuGOK, WK 0fHOH Herpy0o# OHOKH W TPEX HEJAOYETOB, WITH TIPH
OTCYTCTBHH OLIMOOK, HO [PH HAIUYHH 4-5 HEIOYETOB.

Ipaxkraueckas paGora. IIpakTuueckas pabota — 3T0 0coOBIH BUI AESTETLHOCTH
00yuarouierocss, Y10 MOAPasyMEBAET BHIMOJHEHHS pA3HOMIAHOBBIX 3aaHmii, He
CBA3AHHBIX € 00paboTKOH TeopeTHueckoro Matepuana. Bo Bpems BEITIOJIHEHHS CTYAEHTY
HEOOX0MMO HCTIONb30BaTh PaHee MONYYEHHBIE TeopeTHUeCcKHe 3HaHu. [10N0XkuTenbHAsS
OLCHKA CTABUTCS, €CJTH BbIMOJIHEHB! BCE 33aHMs [PAKTHYECKOH paboThl ¢ 3aMEYAHUSAMH,
CTYZAEHT OTBETHJI HA BCE KOHTPOJIBHBIE BOMPOCHI C 3aMEYaHHAMH.

JlaGopaTtopmas paGora. Jlaboparopuas pab6ota — 310 0COOBIH BUI AESTENHHOCTH
00y4aromerocs, 4To MOJAPasyMEBACT BHINONHEHHS [PAKTHYECKHX PA3HOTIIAHOBBIX
3a[aHHH, CBSI3aHHBIX C MPHMEHEHHEM TEOPETHYECKOr0 MATepuana K KOHKPETHOMY
3ananuio. TlonoxkuTensHas oneHka CTABHTCA, €ClIM BBHIIOJHECHB OOBINAs YacTh 3aNaHMi
nabopatopHoH paboThl € 3aMEUAHHAMH, CTYAEHT OTBETHI HA 4acTh KOHTPOJIBHBIX
BOIIPOCOB C 3aMEHYAHHUSIMH.

Ouenka «OTIMYHO» BBICTABISIETCS, KOLAA CTy[€Hh [0Ka3piBaeT ri1yboKoe

BCECTOPOHHEE 3HAHWE pasjena IOUCLUIUIMHBL, 00M3aTeNbHON W JONMOJNHUTENLHOMH
JIMTEPATYpbl, APrYMEHTHPOBAHO H JIOTHYECKH CTPOHMHO H37MaraeT MarepHall, MOKET
NPUMEHSTD 3HAHMS JJIs QHAHA3a KOHKPETHBIX CHTYAlH.

Onenka «xopomuio» CTaBUTCS TIPH TBEPABIX 3HAHUAX pas3Aena JAUCLMIHHEL
00s13aTenbHON  JiMTepaTyphl, 3HAKOMCTBE C  JOMOJHUTENBHOM  JIMTEpaTypoi,
apryMEHTUPOBAHHOM HM3JIOKEHMHM MaTepuana, YMEHHH TpPUMEHUTh 3HaHus s
aHAIM3a KOHKPETHBIX CHTYAIIHiA.

Ouenka «y10BIETBOPHTENLHO» CTABUTCS, KOIrAa CTYAEHT B OCHOBHOM 3HAeT
paszen AUCHMIUIMHBL, MOXKET NPaKTHYECKH MPUMEHUTH CBOU 3HAHMS.

O].!,GHKEI CHEYAOBJICTBOPHTECIBHO» CTABHTCH, KOTAA CTYIEHT HE OCBOMJI OCHOBHOIO
CoZepXKaHuA npeaMeTa v c1ado 3HaeT HBYT{aEMB]ﬁ pasach JUCIHIHILIHHBIL.

7.3. OuenovHbie CPeaCTB JIg NPOBENCHHEA TeKYIel aTTecTannn
Texymuii KOHTPONE poBOAUTCS B (PopMe:

-UHIKMBYUYaNbHBIA YCTHBIH 0NPOC

~[IHMCBMEHHbIH KOHTPOITH

~TECTHPOBAHHUE T10 TCOPETHYECKOMY MATEPHATTY

-nipakTryeckas (nradopartopras) pabora

-3a1uTa pedepara, scce

~321LHTA BBIMIOIHEHHOI'O 3a/laHK4,

-pa3paboTka npodiems! Kypea (J1o0KIaz).



Dopua 3nanun VYmennn s J:;qqellifa 0[[[{:1:::1::!:&
ATTeCTAUNH (HaBBIKH)
CTYAEHTA cpescTs
Yerawrit Kontpouns suaunii Ouenka ymenust Ouenka nasvikoB | Ouenka Konrponehsie
(MUChMEHHBIH) | 1O ONPENENEHHbIM | PA3AHYATD pabotei ¢ CIOCOOHOCTH BOMPOCHI 110
onpoc no | npobnemam KOHKPETHbIE JHTEpPaTYPHEIMH OIEPATUBHO H TeMam
TeMaMm TIOHATHS HCTOYHHKAMH Ka4ueCTBEHHO NPHIArarTCH
OTBEHaTh HA
NOCTaBJICHHbIE
BOMPOCH!
Pedeparsr Konrpons 3Hanuii Ouenra ymenms Ouetka nasbikos | Ouenka Temsr
MO ONPENENEHHBIM | pasnu«aTh paboTei ¢ cnocobHoCTH K pedeparos
npobnemam KOHKPETHBIE NMHTEPATYPHBIMH | CAMOCTOATENLHOH | TpuaaratTcs
TOHATHA HCTOYHHKAMH paboTe u aHanH3y
JAHTEPaTYPHBIX
HCTOYHHKOB
Ipaxruueckne | Cmbic NOHATHIL: Onuceisats 1 Hasbmcamu: Ouenxa Temer pabot
(naGopaTopHbl | €CTECTBEHHOHAYYHOE | OOBACHSTL OIHCAHNA 1 crniocobrocTH [pHAAraroTCA
¢) paboTel ABTICHHE, THIIOTESA, eCTECTBEHHOHAYYH | o0bsicHEeHHs OMEPATHBHO H
3AKOH, TEOPHSL, bIE SIBJICHHSL. ECTECTBEHHOHAYYH | KAYECTBEHHO
BEIIEeCTRO, OueHUBaTh bIX SIRNIEHHIT. pearb
B3aIMoOzeiicTBHE, BJIHAHIE OuennBanns [IOCTaBIEHHBIE HA
3HaHue CTpoeH s XHMHYECKOTO BAMSAHHA MNPAKTHYECKHX H
KJRETOK, OCHOBHBIX | 3arps3HeHws XHMHYECKOI0 nabopaTopHbIx
criocobos OKpYy:Kalomer 3arpA3HeHus pabor
Pa3MHOKEHHS cpenb Ha OKpY:KatoLeit
OPraHH3MOB, OpraHusm Cpefbl Ha
cTanuii OHTOreHe3a | 4eNOBEKa | OpraHH3M
Ha TIpHMepe OpYrue :KHBRIE HEJIOBEKa H
YEeNnoBeKa, MPUYHH, | OPTaHH3MbL, ZPYTHE KHBbIE
BBI3bIBAIOLIHX aQHANH3HPOBATE W | OPraHU3MBbL,
HapyIIeHUs B OLEHIBATE aHaM3a u
PasBHTHH paziIHYHBIE OLIeHHBAHIS
OPraHu3MOE. CHIIOTE3b! Pa3HUHBIX
Brnian poccufickux 1 | mpoMCXOMIEHMs rHIoTes
3apyDeKHRIX JKH3HH Ha 3eMIe, | NPOHCXOXACHHS
YUYEHBIX, OKa3aBIINX | TMPOBOMNMTE JKH3HH Ha 3emre;
Hanbolmiuee onucanue ocobeit | nposeneHus
BIHAHHE HA PA3BUTHE | ONHOTO BHAA MO onHcanus ocobeit
Guonornu MOP(ONOrHYECKO | OTHOrO BHAA 10
MY KPHTEPHIO, MoposiorHuecKo
Ormiuats MY KPHTEDHIO.
FUIOTE3b! OT Orians ranoTess
HAYUHbIX TEOPHIL. OT HaY4HbIX
Jlenats BEIBOMBI HA | TEOPHH.
OCHOBE Henarts BeBOABI HA
IKCMEPHMEHTANEH OCHOEBEC
BIX JIAHHBIX, SKCMEPHMEHTAIIbLH
TlpreomyTs BIX JAHHEIX,
TIPHMEDBL, [prromis
TIOKA3bIBAIOILIHE, TIPHMEHI,
YTO: HADMOAEHHS M | MOKA3bIBAIOLIHE,
IKCTIEPHMEHT uto: HabmoaeHns u
ABNAKTCSH OCHOBOH | HKCHEPHMEHT
1151 BLIOBIDKEHHS SBISIHOTCS OCHOBOI
THIIOTE3 H TEOPHH, | TSI BBIABIDKEHIS
TIO3BONISIOT THIIOTE3 U TeOpHii,
POBEPHTH TIO3BOJIOT
HCTHHHOCTE npesep;»m
TEOPETUUECKIIX HCTHHHOCTH
BbIBOAOE; TEOPETHHECKIX
ECTECTBEHHOHAYYH | BbIBOJIOB,
as1 TeOPHS JaeT ECTECTBEHHOHAYUH
BO3MOIKHOCTB asi TeOPHs AaeT
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i o0bACHRTS

| H3BECTHERS
SRICHI IPIpOIbHI
o HAYIHbC (aKTeL

TPeACKasbiBaTH

| ellie ReIBBECTHRES

ABICFTES

BOSMOKHOCTS

| HM3BECTHRE

SBIEHHS NPHPOTGS

M HAYYHBE DaKTHL,

| IPEICKAZLIBATE

CIIES HOIBBECTHRIS

| RBICHIE

i
i

Tectusposanne | Kowrpons 3nanmii

N0 OTPEACNSHHBIM
|

npodaeman

Ouenra yuess
Pa3nHYETH
KOHKpETHbIE
MOHATHS

Ouienka HaBuikos

| moruMeckoro

aHAMI3A U
CHETEIA M
COMOCTABASHITT

| KORKpeTHBLIX

HOHATHI

|

Ouesnra

H cnocodHoCTH

! OMEpPaTUsHO |
KaYeCTBEHHO

| oTsesars Ha

!‘ MOCTasAeHHblE

| BOTIPOCH

| Bonpocss

TIPILIAT2H0TCH

7.3.1. lipumepusie BONPOCH 118 NPOBEICHAS TeKymieH arrecranmn (yernblii B

NHCbMeRHLIH) onpoc

Eal

%~ O U

SHAYEHHEC.

Ilpemepnbie TecroBuie 3ananus

Buonoruueckue nayxu. Kakoe suauense umeer duonorns?
Yposuu opranu3aiis 5KUBOH NPHPOJIHL.

Ioustre «Knerka». Xumuueckie SMEMEHTEL, BXOASIIHE B COCTAB KICTKH.
Ponr neopranuyecknx BEIECTB, BXOMILTHX B COCTAR KIETKY,
3HaueHHe BOMBI LTS KU3HEACATENLHOCTH KISTKH.
Opraustieckue BemecTsa, BXOAAIHE B COCTAB KASTKH, H HX POJNb B KIETKE.
Orauuns ctpoenus monexyn JTHK u PHK.
Bupycst kak neknerounas Gopma sKH3HH W HX SHAYCHEE.
OcobennocTy cTpoenns pacTHTENbHOM KISTKH.
Ocodennoctu crpoentis KHBOTHOH KIIETKH.
[TnacTaveckuii 00MeH B K1eTke Ha npumepe duocHHTEe3a Oesika.
OnepreTHYecKkHi 00MeH.
Y10 Takoe XUSHCHHBIH HHMKT KICTKH? [lepeuncnnre THOBI JEACHUS KICTOK, MX

Temarn4eckuii Teer no reme «Crpoenne n GyHKUHE KICTOR»
1 papuanT
Yacrs A

K xaxnomy 3anannio yacru A AaHe HECKOILKO OTBETOB, 13 KOTOPBLIX TOJALKO ORHH
BepHblil. BoiGepuTe seprsiii, no Bamemy Muen o, 0TBeT.
Al Hayka, n3yqaomas KneTKy Ha3biBaeTes
1). ®uznonoruei
2). Liwronorueii
A2 Kaxoii yueHsil YBHIEN KIETKY C IOMONIBIO CROCTO MHKpOCKona?

1) M. lIneiinen

2} T. liBaun

A3 DOnemenTapHas OHONOrHYSCKas CHCTEMA, CHIOCOGHAS K CAMOOGHOBNEHHIO, - 3TO
3). Nonkoxnan KUPOBas KNETIATKA

1). Knerounsrii nenTp

2). Mpimieuroe BONOKHO cepna
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3). Auaromucii
4). Dmbpuomorueii

3).P.I'vk

4). P. Bupxos

4). Tlposoasinas TKaHb PaCTECHHS




A4 K npokapnoraM oTHOCATCS

1). Snomes 3). Kuuireunas nanouxa

2) Ilammunson 4). Undyszopns-rydemska

A5 OcHOBHBIM CBONCTBOM [Ta3MATHICCKOH MEMOPaHBI ABIACTCS

1). Ionxas npouunaeMocTs 3). Hzbuparenbhas npoHHIAEMOCTS
2). llonHas HENMPOHMUIIAEMOCTD 4). Viz0uparensHas nomynpoOHHIIAEMOCTS
A6 Kakoii Bu TpaHCTIOpTA B KISTKY HAET C 3aTPaToii SHEpPruy

I). Nuddysus 3). Iuponmros

2). Ocmoc 4). Tpancniopt HoHOB

A7 BHYTpenHAs NONYKHIKASA CPEa KIETKH - 3T0

1). Hykneonnasma 3). Linrockener

2). Bakyons 4). Hnronnaszma

A8 Ha xakoM pucyHKe u300pakena MUTOXOHAPHS
-1

A9 B prbocomax B OTIHYHE OT JIH30COM IPOHCXOIHT

1}). Cunres yraesonos 3). OxncneHe HYKICHHOBBIX KHCIOT
2) Cunre3 Oenxos 4). CuHTe3 NTHIMNO0B H VIIEBOIOB
A10 Kaxoii opraHOH NPHHAMAET YYaCTHE B JACACHHH KICTKH
I). [lsrockener 4) Knetoanssii nentp
2). Hentpuons 5). Bakyomns
A1l l'annonaneiii nRabop XpoMoCoM UMEIOT
I). ZKupossie kieTkH 3). KneTku c/IOHHBIX Kee3 YenoBeKa
2). Cnopanrau mcra 4). SliinexneTku rony0s ¥ Bopodss
Al2 B coctaB XpoMOCOMBE BXOIAT

1} JIHK u Gesox 3). PHK u 6enox

2} JHK u PHK 4). benox u AT®
A13 I'maBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIPA ABASCTCH
I). Xpomocoms 3). Siapuinxy
2). Pubocomst 4). Hyxneonnazua
Al4 I'pubnas xkneTka, kak ¥ Kierka Daxrepuii

1) He umeer snepHoii 00on0ukn 3). He nveet xnoponiactos

2} Hmeer ONHOKICTOUHOS CTPOCHHE TENa 4). Uateer HekmeTouHbI MHIICTHIE

Yacrs B
B1 VYcranosute coOTBETCTBHE MEKIY 0CODCHHOCTAMI CTPOCHHS, (yHKIHECH H OPraHOHIOM

KICTRKH

OcobenrocTn crpoeHus, QyHKIHI Oprasoun _
A). Pazniualor MemMGpanb! IIaakie H IEpoXoBaTsie I). Komnaexce Nonsmsxn
b). ObpazyioT ceTh pa3BeTBICHHBIX KAHANOB H HONOCTEl 2). OIIC

B). Odpasy1oT ynnoincHHBE WHCTEPHB! W BAKVOIH
I'). Vuacteyer B curTese Genkos, )xupos
J). ®opuupyror au3ocoMbl

=
=

A b B




Brifepure TpR BEpHBIX 0TBETA H3 HIECTH
B2 Jlaiite XapakTepucTuKy Xj10pommactam?

1). CocTONT M3 IIOCKHX UMCTEPH 4). Conepsxut cBoro mMonexyty JIHK
2). imeet onHOMeMOpanHHOe CTpoeHHE 5). YuactByior B cuntese ATD
3). Umeet nBymemOpanHOe cTpoeHue 6). Ha rpanax pacrionaraetes Xopodm

B3 Yem pacTuTenbHas KIETKA OTIMYAETCH OT JKMBOTHOM KIETKU?

1). imeeT Bakyonub ¢ KIETOUHBIM COKOM

2). Knetounas cTeHKa OTCYTCTBYET

3). Ciocob nutaHust aBTOTPOPHBIIT

4). Mmeer kneToqHsiii nueHTp

5). Hmeet XJ10poriacts ¢ Xa0poQummom

6). Ciocob nmuTanus reTepoTpoHbIii

Yacts C

Hatite cBOOOHBII pa3BepHyTHI OTBET HA BOIIpOC.

Cl Kaxoe 3uaueHue 115t (pOPMUPOBAHHS HAYTHOTO MHPOBO33PEHHUS HMENTO CO3NAHNE KIETOUHOIN
Teopun’?

C2 Kakas s3aumocssisb cymectyet mMexay IIC, komimiexcom ToibIKH H TH30CoMaMU?

C3 Kakoe npenMyIIecTBO NAET KNETOUHOE CTPOCHHE JKUBBIM oprauu3Mam?

C4 Haiinute onmOKy B NPUBENECHHOM TEKCTE. YKAKHUTE HOMEpa MPEANOKEHUH, B KOTOPbIX
CHENaHbl ONMOKY, HCIIPABLTE MX.

I. BakTepuy rHMEHIS OTHOCST K YKAPHOTHUECKHAM OPraHH3MaM. 2). OHY BBITTOJNHSIOT B PUPOJIE
CaHHTAPHYIO POJTb, T.K. MHHEPAJIM3YIOT OPTaHH4eCKHe BelecTs. 3). Dta rpynna Gakrepuii
BCTYNACT B CUMOMOTHHYECKYIO CBSA3b C KOPHAMH HEKOTOPbIX pactennit. 4). K GairepusM Taoke
OTHOCAT NpocTeHINKX. 5). B 61aronpusiTHeIX YCIOBHSIX GaKTEPHH PA3MHOMKAIOTCS IPSMbIM
JEJIEHUEM KIISTKH,

2 BapHaHT
Hactp A
K xaxaomy 3aganuio 9acTu A 1aHO HECKOJIBLKO OTBETOB, H3 KOTOPBIX TOJABLKO OAHH

BepHbiii. Boibepure BepHbIii, M0 BalleMy MHEHHIO, OTBET.
Al LluTosnorus — 370 HayKa, U3y4aronias
1). Tkanesblii ypOBEHH OPraHU3aAIHN JKMBOH MaTEPUH
2). OpranusmeHHbIH YPOBEHb OPraHH3aLUK JKUBOH MaTepun
3). Knetounblit ypoBeHb OpraHusaliiy xUBoi MaTepuu
4) Monexynaphblii ypoBeHb OPraHu3alliy KUBOH MATEPHH
A2 Co3sparensiMu KINETOYHOH TCOPHH SBISIOTCA?
1). Y./ lapsuu u A. Yosuiec 3). P.T'yk u H. I'pro
2). I'. Menpens u T. Mopras 4). T. [lIanx 1 M. IInefinen
A3 Dnemenrapuas Guonoruyeckas cucreMa, 061a1ar0as CriocoGHOCTHIO [OIEPXKHBATh
NOCTOSIHCTBO CBOETO XMMHUIECKOI'0 COCTABA, 3TO

1). Meluieytoe BOIOKHO 3). TopMOH IHHUTOBHIHOM HKENE3bI
2). Annapat ["onsmxu 4). MexKaeToYHOE BELIECTRO

A4 K npokapHOTaMm He OTHOCSTCS

1). Lnanobakrepuun 3). Kutreynas namouka

2). KnybenskoBbic Hakreprun 4). Yenosek pasyMHbI

A5 Ilnasmatudeckas MeMOpaHa COCTOUT U3 MOJEKYJT

1). Jlumpos 3). Jlununos, GENKOB M YIIIEBOLOB
2). Jlunumos u GelikoB 4). Benkos

A6 Tpancnopr B KINETKY TBEPABIX BEIIECTB HA3BIBACTCS

1). Juddysus 3). IuuouuTo3

2) @aro1mTo3 4). Ocmoc

A7l yronnasma BeimoHsgeT QyHKIAK

1). ObecneunBaet Typrop 3). YuacTByeT B yIaJICHAH BELIECTB
2). BBIIOAHSET 3alIUTHYIO QYHKLHIO 4). MecTo HaXOXICHAST OPraHOHAOB KIECTKH



A8 Ha kakoM pHCYHKE H300pakeHa XJAOpoILiact
B _ 2

A9 MuTOXOHADHM B KIETKS BHINONHAIOT HyHKIHIO

1). OxucieHus OpPraHigeckyX BEIIESCTB 10 HEOPraHHIECKHX

2). XpaneHns u nepenavn HacaeACTBSHHOMN HadopMali

3). Tpancnopra opraHu¥ecKHX U HEOPraHHYECKHX BEIECTR

4). ObpazoBaniis OPraHAYECKHX BELIECTB U3 HEOPTAaHWIECKHAX C HCHIONbL30BAHAEM CBETA
Al0 B nmuzocoMax, B OTNIHYNE OT PHOOCOM MPOHCXOMHMT

1). CunTes yruesonos 3). Pacmennenne nuTaTeabHbIX BEHIECTR
2). Cunres Oenkos 4). Cunres nMUNHAOB H VIJCBOIOB

All OnvnaxoBbiii HAOOP XPOMOCOM XapakTepeH i

1). KneTok KopHs BETKOBOrO pacTeHus

2). KopHeBsIX BOJOCKOB

3). Knetok oTocHHTE3UPYIOINEH TKaHH AHCTa

4). Naner Mxa

Al2 MecTo coeiHHEHHA XPOMATHI B XPOMOCOME HA3LIBACTCH

1). Hentprons 3). Xpomatus

2). Heutpomepa 4). Hyreona

A3 Snpuunku yuacTByioT

1). B cuntese denkos 3). B y/iBOCHHH XPOMOCOM

2) B canrese p-PHK 4) B xpaneHnn 1 nepeiaye HacaeICTBCHHON HH(popMai

Al4 Orinune KHBOTHOH KICTKH OT PACTHTENBHOM 3aKTI04YACTCA B
1. Hamwume kieTo4YHOH 000JI0YKH B3 EJUTI0N03b

2. Hanmuwpe B UMTOMIA3ME KICTOYHOTO HEHTpa
3. Hanwuwe nnactua

4. Hanwuwe BaKyoneii, 3aNOMHCHHBIX KICTOYHBIM COKOM
HYacrs B

Bl YcranosuTe COOTBETCTBHE MEHIY OCOOCHHOCTAMH CTPOCHNA, (YHKIHEH H OPraHOHAOM
KIIETKH

Ocobennoctu cTpoenus, vk Oprauowna
A). Conepaait nArMenT Xa0podminn 1). MuTtoxonnpus
b). OcvinecTaaset sHepreTHYecKuii 00MEH B KIETKE 2). Xnoporaact

B). Ocywmectsaser npouece goTochnTesa
I'). BuyTpenssas memOpana o0pasyeT CKAaaKi - KPHCTHI
H). Ochosnas dynxims — canres ATD

A b B r pi|

BrideprTe TpH BEPHBIX 0TBETA U3 IECTH
B2 JaiiTe xapakrepucTuky koMiuiexcy I ombaam
1). CocTouT U3 CETH KaHANOB B NOAOCTEH
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2). CocToNuT U3 UCTEPH H MY3HLIPLKOB
3). ObpazyioTcs JH30COMBI

4). YuacTByeT B YIIaKOBKE BELIECTB
5) Vuacteyer B cuurese AT®

6). Yuacteyer B cunTese Henka

B3 Bsibeprrre Tpu npH3HAKA MPOKAPHOTHYECKOI KICTRH?

1), Mheercs azpo
2). Knerouras CTCHKA MPCACTABICHA MYPCHHOM HITH CKTHHOM

3). HacnenC TeeHHATi AMmapar pactioNaragTcs B IHTOMmAAsNE KIGTHH

4) Wseer kneTouHbii LEHTP

5). Hneer xj0ponnacTst ¢ XA0POQHIIOM

6). B (HTOIIA3ME PACHONAralOTCA PHOOCOMB!

Yaers C

Jlaiite croOoaHBII Pa3BEPHYTHIN OTBET HA BOTIPOC.

C1 Ipoananusupyiite PUCYHOK, Ha KOTOPOM #300paXKEHbI Pa3iH4HbIC SYKAPHOTHICCKHE KICTKA.
O wes Bam roBopHT NPSTOIREHHAs B HEM HHpOpMAITT?

C2 Obmias Macca MHTOXOHIPHE 110 OTHOIIEHHIO K MacCe KICTOK PAa3iIHbIX OPraHOB KPLICH!
COCTABMNSAET B MODKENYIOUHOH xenese — 7 9%, B neuenu — 18.4%, B cepaue — 35.8%. Tlouemy B
KINETKaX ITHX OPraHoB PasiiyHOE CONCPAKAHNE MHTOXOHADU?

C3 Cpasuute MEKITY 000t OMHOKICTOUHBIH i MHOFOK/ISTOUHbIN opramizm. KTo H3 HIX HMEST
NPEHMYIHECTBO ¥ B 4EM OHO BhIpakacTcs?

C4 Haiinsre OMHOKH B NPABSICHHOM TEKCTE. Y KDEHTE HOMEp2 IPSTICIRECHHIL, B KOTOPBIX

CIeNaHb OIMOKH, HCIPAaBLTE HX.
) Bee Gakrepru 1o Coco0y MATAHHS ABJIAKOTC rereporpoc};aam 2). A30T(HKCHPYIOLTHES

ﬂgm —— i Kt

TITIMEIQ T 3 Trun tuman o
DD T 1 2w guse o
110 TIIDTEO T 3 w0 i
] U M].l" TITDGT  m v

p— g e e

aaonlmxccampos OTHOCHT moer{blcosmx Gaxrepuii. 4). bodoBbIE paCTCHUS 32 CHCT
TIOCTYTIAIONIHX B MIX KNETKY CBA3AHHOTO a30Ta CHHTEIHPYIOT Oenox. 5). I'pynna canpmpoc[mux
Gaxrepuii HCHOMB3YIOT A META0OMH3MA JHEPTHIO OT ORHUCICHHA HEOPraHWYECKHX COCTUHCHHI,

NOCTYNAIONRIX B KINCTKH H3 Cpcabl.

OrBerhl HA TECTHI



Yacts C

C1. Knerounas Teopst — CBHICTEICTBO TOTO, UTO PACTEHMS M IKHBOTHBIE MMCIOT €IMHOE
npoucxoxcaenne. Knerounas TeopHs NOCIYKHIA ONHON U3 NPEANOCHITIOK BO3HUKHOBEHUS TEOPHH
apomouuu Y. Jlapeuna.

C2. Cunresuposanibie Ha MeMOpanax JIIC denxu. [oymcaxapubl, JKApPbI
TPAHCHOPTUPYIOTCS K KOMILIEKCY [ 0/IB/DKH, KOHICHCHPYIOTCS BHYTPH €0 CTPYKTYP H
«yTIAKOBBLIBAIOTCA» B BUJIE CEKPETa, TOTOBOrO K BRLIETCHUIO. 31eCh JKe (JOPMUPYIOTCS U
AHM30COMBI, YYACTBYIOUIHE BO BHYTPHKIICTOUHOM [HINEBAPCHHH.

C3. Kaxknas KieTka BhINOIHAET OTASbHYIO (PYHKIINIO ¥ IPH NOBPEKACHUH OHOH
KJAETKH- IPYTHX 3TOT IPOLECC HE 3aTParuBaet 1 (PyHKIHOHUPOBAHNE KIIETOK HE MPEKPAIIACTCA.

C4. 1). BakTepuu OTHOCATCS K IIPOKAPHOTHYECKUM Opranu3Ma. 3) 31a rpynna OakTepHH
He BCTYIAeT B CHMOHOTHYECKYIO CBSI3b C KOPHSMH HEKOTOPBIX PACTCHHUI, 3Ta CBOHCTBO
XapaKTepHO /Ui KiyOenskoBbix (asotduicupyiomx) bakrepuii. 4) [Ipocreiime opraHusMbl
OTHOCATCH K OXHOKJIETOHHBIM OPraHHu3MaM.

2 BapuaHT
Yacts A .
Al A2 A3 Ad AS A6 AT
3 4 1 4 2 2 4
A8 A9 A10 All Al2 Al3 Ald
4 1 3 4 2 2 2
Yacts B
B1 B2 B3
21211 234 236
Yacts C

C1. Ha naHHoM pucyHKe W300paskeHbl Pa3IMYHbIE JYKAPHOTHUCCKUE KIICTKH KaK
OHOKIIETOYHBIX, TAK ¥ MHOTOKJIETOYHBIX PACTEHHH M MUBOTHBIX. THNWYHOH KICTKU B IPUPOE
HE CYIIECTBYET, HO BCE 3YKaPHOTUUCCKHE KIIETKH MOMOJIOTHIHBI, H Y THICAY PasjIidHbIX TUIIOB
KJIETOK MOYKHO BBIIENUTS 001Me 4epTsl cTpoeHus. Kaias kinerka COCTOUT U3 HEpa3phIBHO
CBS3aHHBIX MEKIY CO0O0I yacTeil: mia3MaTHIECKol MeMOPaHbL, sSIpa i LUTOILIA3MbI C
OpraHouIaMH.

(2. Pa3sHoe KOJIMYECTBO MUTOXOHIPHI B KJIETKAX CBA3AHO C KOMHUECTBOM HEprin AT,
KOTOPOE 3aTPaYHBAETCS HA BBIMIONHEHHE opranom paboThl. Fcxons W3 aHanu3a NaHHbIX MOXKHO
cAenaTth BBIBOJ, 4TO Oosibinas pabota BhIMOJIHAETCA CEPALCM.

C3. OHOKAETOUHbIH OpraHu3M HCHOIHACT BCE (PYHKUMH, MPHCYLIHE LEI0MY OpraHu3MY.
T[Mo3ToMy rubHeT KIeTKa-ruOHET BECh OPraHu3M. Y MHOTOKJIETOHHOI'O OPraHM3Ma KIETKH
CreHUaT3UPOBatbl TI0 CBOMM ()YHKIIMSIM U THOCHB KIETKM HE BbISHIBACT MMOCIH LENOro
opraHusma.

C4. 1). ina Gaxrepuii XapakTEPHbl HE TOILKO FeTePOTPO(MHBIH, HO aBTOTPOQHDIIT
crocobbr matanun. 2) Asotdukcupyronme 6akrepun ABsoTCs caMouonTamu. 5) Canpotpodusre
HaxTepum ABIAIOTCA TeTepoTpodamu, a He aBTOTpo(amu.

TIpuMepHbIe BONPOCH! LI KOHTPOJS CAMOCTOATE/IbHOH PaboTh
1.Bupycsl — B030yAHTENH HHEKLHOHHBIX 3a00JIeBaHHH
2 Bupyc ummyHonepuuura vyersosexa (BUY). Ipopunaktika BUY-undekiny
3. eneTHueckye 3aKOHOMEPHOCTH CENEKLIHH
4 Vyeruue H. Y. Bapunosa 0 LieHTpax MHOroo0pasHsi 4 [IPOHUCXOXACHHS KyIbTYPHBIX
pacTteHui
5.I'unore3sl NPOUCXOMIACHHS IKU3HH
6 T nobanpubie W3MeHeHus B Ouocdepe noj BIHAHUEM NeATeIbHOCTH YET0BEKA
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7.4. OueHouHbIE CPEACTB /UIA HPOBEJeHNs IPOMEKYTOUHOMH ATTeCTALHH

JInunbie M pumepsb!
®opma Bnapeune
Fuansns Ymenuss Ka4YecTra OUEHOMHBIX
ATTECTALNH (nHaBBIKH)
CTYAeHTA CpencTs
3K3aMEH KonTpons Ouexxa yMeHus Ouenka HaBLIKOB Ouenka Bomnpocoi:
sHanusi OA30BEIX | [OHHMATDH JIOFHYECKOr0o crocoOHOCTH
. MPHAATAI0TCS
MONOKEHHH B CHELHANBHYID COMOCTaBNEHNS H rPaMOTHO H
obnactu TEPMHHONOTHIO XapaKTEePHCTHKH HETKO H3NaraTh
OHONOTHH obvexroB Marepuan

7.4.1. lipamepHbie BONPOCHI /15l NPOBEAEHAN NPOMEKYTOIHOH ATTeCTALHN

1) Tloustue (onpenencHue, Tepmus) «brosoris. Kakosbi NPU3HAKH JKHBBIX OPraHi3 MoB?

2) Buonoruueckue Hayku. Kakoe 3HaueHue AMEET Oronorus?

3) VYpoBHH OpraHW3aLiK XKUBOH [IPHPOIBL

4) Ilonsitue (onpenenexue, TepMuH) «Knetka». XHMUYECKHE JNEMEHTH, BXOJAUME B COCTAB
KIEeTKH.

5) Pob HEOPraHWYECKUX BEHIECTB, BXOASIMX B COCTaB KICTKH.

6) 3HauecHWE BOJBI MJisl MHU3HECACATCIBHOCTH KIICTKH.

7) OpraHuYecKue BELIECTBA, BXOIIHE B COCTAB KIIETKH, 1 UX POk B KIIETKE.

8) Ormuuns crpoenns monexyn JIHK n PHK.

9) Bupycsl Kak HexjieTouHas (opMa JKU3HH U UX 3HAUCHUE.

10) [Torstue (onpenenenne, TepMuH) «I'er», «I SHETHICCKAI KO, Perumkauus JIHK.

11) Yro Takoe Ku3HeHHbIH LUK KneTku? [epearcnuTe TUIIBT ICNEHAA KNETOK, WX 3HAYCHUC.

12) Muto3. buosioruaeckoe 3HaYeHHE MHTO3a.

13) LlnToKnHE3.

14) OxapakTepu3yiTe TUIIBI PA3MHOIKCHHAL.

15) Kaxue dopmbi 6ecrionoro pasMHOKEH# s THPOKO TIPHMEHSHOTCS B CEILCKOM x03gicTBe?

16) Meiio3. BrojiorugecKoe 3Ha4CHHUE Meio3a.

17) TTouemy Tipy TIONOBOM Pa3MHOKEHHH MOSBIIMIOTCS OPraHu3Mbi ¢ Haubosiee pazHoo0pa3HLIMK
npr3HaKamMu’?

18) Onuimte MPOUECCH Pa3BUTHs CTIEPMATO30U/IOB H SHTICKIIETOK.

19) OmnoporsopeHue. brHOIOrHYECKOe 3HAYEHHE ONNIOA0TBOPCHUA.

20) Housitue (onpenenenue, tepmut) «OHTOreHe3». Kakue craquu NPOXOAUT OPraHu3M B CBOEM
pasBuTHM’

21) PenponyKTHBHOE 310POBEE YEJIOBEKA.

22) HazoBuTe NPUHMHbI HAPYLIEHHH B Pa3BUTHH OpPraHHu3Ma.

23)Bpen pasBHBAOIUEMYCSl OPTaHH3My HAHOCHMBIH KyPEHHEM, yrnoTpedacHUEM aNnKoroJis U
HApPKOTHKOB.

24) BnustHue 3arpsi3HEHUs] OKPYKarOLWIEH Cpe/ibl Ha pa3sBUTHE 4E€/IOBCKA.

25) Houstre (onpenenenne, TepMuH) «I en». Kaxue reHbl HasbiBaloT CHETUICHHBIMI?

26) PackpoiiTe MOHATHE HACICICTBEHHOCTH.

27)eneTnyecKkasi CHMBOJLHKA.

28) HazoBHTe TSDKENOE HACTEACTBCHHOE 3a00/ICBAHIE HCNOBEKA, CLIEIICHHOE C [I0JTOM.

29) Hacne/icTBeHHbIE 00JIE3HM YENIOBEKA, MX TIPHUKHBL U IPOMHMIAKTHKA.

30) HasosuTte ocHoBHBIE HOPMBI My TALIHOHHON M3MEHIMBOCTH. [1puBennTe NpamMepsI ryOOKIX
MYTalMOHHBIX U3MEHCHHH CPENM PaCTEHHI 1 JKHBOTHBIX.

31) Onmumate METObi COBPEMEHHOM CENICKITHH.

32)IlpuBeauTe MpUMEPbl UCTIONb30BAHKS MACCOBOTO U HHANBHAYAIBHOTO orbopa B CeNneKium
pPacTCHHH.

33) OCHOBHbIE 3a7a4H, CTOSIIUE TIEpe] OHOTEXHONOTHEH.
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7.4.2. llpumeprbie 3aJanus 115l NPOBEACHANA HPOMERYTOUHOIH ATTECTANNE

HYacte 1(3aganus Al -A13)

A 1. Ilpu mapTeHOreHese Oprain3m pasBHBACTCS U3:
1. 3urotsi

2. HEOMIOAOTBOPEHHOMN STAIEKIICTKH

3. cOMaTHYECKOH KIIETKH

4. BEreTaTUBHOMN KIIETKH

A 2. OGpa3oBaHHe U3 OJHOH MATEPUHCKOI KIIETKU YEThIPEX KJIETOK C FarIOMAHBIM Ha6OpoM
XPOMOCOM XapaKTepHO VIS IPoIecca:

1. muTo3a

2. meiiosa

3. npobnenust

4. onIOI0TBOPEHHUS

A 3. Opranu3sMBel, KOTOPBIM /11 HOPMAJIbHOMH JESTENLHOCTH HEOOX0AMMO HANHIHE KICIOPOAA B
cpezie 00MTaHusA, HA3LIBAIOT:

1. aspobamu

2. anaspobavu

3. rerepoTpopamu

4. aBTOTpO(amu

A 4. Xpomatuasl — 310:

1. aBe cyObeqMHHLBI XPOMOCOMBI TEJISINEHCS KISTKH

2. yqacTKU XPOMOCOMBI B HETIENIIEHCS KIleTKe

3. kosbliesbie Mosiekytsl JJHK

4. nBe uenu o1Ho| Monekybt JTHK

A 5. KoHprorarusi XpoMOCOM XapaKTepHa JUisl poLecca
l.onnoporBOpeHus

2. mpothaza BTOPOro AENCHHUs

3. MuTO3

4. npodasza nepBoro neneHus

A 7. Ilpu cKpemmMBaHuy F€TEPO3UT0ThI C TOMO3HIOTOM JI0JIsi TOMO3UTOT B TIOTOMCTBE COCTABHT
1.0%

2.25%

3. 50%

4.100%

A 9. MyTtaunoHHas H3MEHYMBOCTH, B OTJIHYHME OT MOAH(DUKALMOHHON:
1. HocHuT 0OpaTHMBI XapaKTep

2. mepejaeTes 1o HaCHEACTBY

3. HOCHT MACCOBBIH XapaKkTep

4. ge cBsi3aHa C H3MCHEHHSAMH XPOMOCOM.

A 10. I'me pacrionosxeHbl XJI0POIIACTLI B KJIETKaX XBOU €JIH

L.B sappe

2. B KJIETO4HOI CTEHKE

3. B HuTOILIa3Me

4. B Bakyonsx

A 11. Kakasi ©3MEHUYHBOCTE 00ECIICUMBAET YBOJIOLIHIO OPraHH3MOB

I. MommbuKaLHoOHHAS, IPYITOBAas

2. Bo3pactHas

3. TEHOTHUIUYECKAs, HHANBHAYANBHAS

4. reorpauueckas

A 12. . I'pu0p! ondTa, MHTAIOWINECS MEPTBBIMH OPraHUYECKHMH OCTATKAMH IHEH, N0BajIeHHbIX
JE€PEBLEB, OTHOCSATCS K TPyIIie

1. canpotpodos

2. mapasuToB
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3. asToTpodoB

4. cumOHOHTOB

A 13. Oprasoreses B X0/i€ SMOPHOHAIBHOIO PaSBUTHS [PUBOIHMT K 00Pa30BaHHIO
1.3apozbIIEBbIX THCTOB

2. TPEXCIOIMHOro 3apoAbIa

3. ABYCNOHHOTO 3apoAblilia

4. cucTeM OpPraHoB 3apoJbina

Yacrs 2. B 3anauunx Bl — B2 spifepuTe TPH BEPHBIX 0TBETA H3 IECTH.

B 1. Cx0CTBO KISTOK XKHBOTHBIX 1 DaKTepuii COCTOHT B TOM, 4TO OHH UMCHOT
1. OdopmaeHHoE AP0

2. luronnasmy

3. MuTtoxosApUH

4. TIna3MaTUYECKYI0 MEMOpaHY

5. I'nuxoxanmke

6. Pubocomsl

B 2. Uem 34roTa OTIHYAETCS OT TaMEThI

. COJEKMT JIBOHHOH HAOOP XPOMOCOM

. COIEPIKUT ONMHAPHbIA HAOOP XPOMOCOM

. 0bpasyeTcs B pe3ysibTare OIuI0I0TBOPEHI

. obpasyercs NyTéM Meio03a

. IBISIETCS TIEPBO#i KIETKOM HOBOTO OpraHu3ma

. TIPEJICTABIISET CTICIAAM3HPOBAHHYIO KIETKY JULA I0JI0BOTO Pa3sMHOKEHHUS
Yacrs 3(C1-C2)

C1. B uéM nposBMsETCs CXOICTBO U PA3/IMIHE MHTO3d H MeHo3a.

(2. B 4éM CXOACTBO 1 OTJMIHE IPOKAPHOTHICCKON H 3YKAPUOTUUECKOM KIICTOK.

Sy L) D e

Yacrs 1 (Bagannsa Al -A10)
A 1.Cpenu nepeuncieHHbIX TPUMEPOB apomMop(Ho30M ABJIAETCS
1. Tlnockas dopma Tena y cKata
2. TlokpOBHUTEIBCTBEHHAS OKpacka y Ky3HCUHKA
3. YerpipexkamepHoe CepAle y MThll
4. PenyKums NUIEBAPUTENbHOM CHCTEMBI Y MAPasHUTHHECKUX yepBeit
A 2. Bromornyeckas 3BOJIOLIKS — 3T0 MPOLECC
1. VuauBuyaibHOrO PasBUTHs OpraHusMa
2. WcTopHyYeCKOro pasBHTHsI OPraHH4ECKOro Mupa
3. MOpHUOHANBLHOrO PasBUTHA OpraHu3Ma
4. VayduieHUs U CO3AaHHS HOBBIX COPTOB pacTeHUH H MOPOJ KHBOTHBIX
A 3.B oTBET Ha YBEHYECHNE YUCICHHOCTH MOMYJIAMN JKEPTB B NOMYIIALHH XHUOIHAKOB
IIPOMCXOIMT
1. VBenuueHue 9mucia HOBOPOKIACHHBIX 0cobek
7. VMeHBIICHWE YMCIa NOJTOBO3PENbIX 0c00eH
3. YBelWueHHe YHCHIa SKEHCKUX 0c00eH
4. VMeHBLICHUE THCIA My)KCKHX 0coDek
A 4 K nipudiHaM 5K0JIOMHYECKOro KPH3HCa B COBPEMEHHYIO SMOXY HE OTHOCHTCA
1. PaupoHAJBHOE MPHPOIONOIB30BAHHE
2. CrpouTenseTBO TIOTHH HA PEKax
3. CenbCKOXO03AICTBEHHAs EATEITBHOCTb HEIOBEKA
4. TIpoMsllINEHHas AEATENLHOCTH MCI0BEKA
A 5.0npenelieHHbili HaDoOp XPOMOCOM Y ocobeil OIHOTO BHIA CYUTAIOT KPUTEPHEM
1. ®DU3HOJIOTUEECKUM
2. Mopdonora4eckum
3. I'enetnueckum
4. BHOXMMHAYCCKHM
A 6. O1hop ocobeii ¢ yKIOHIHOIHMUCS OT cpenHeil BeUMHbI IPU3HAKAMHA Ha3biBAKOT
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1. JIBwxymmm
2. Merogu4eckum
3. Crabumms3upyroium
4. MaccoBbIM
A 7. OCHOBY ECTECTBEHHOTO 0TOOpPA COCTABIIACT
1. MyTtanuoHHbId MpoLecc
2. Bunoobpasosanue
3. BuosornyYecKHii Mporpece
4. OrtHOCHTENIbHAS TIPUCIIOCODJIEHHOCTD
A 8. Ha kakoM 5Tarie SBOJIOLMH YeI0BeKa BEAyLILYIO POJIb HI DA COLHAIbHBIC (haxTopsl
JlpesHeiHxX IHOACH
. JlpeBHUX JHONCH
Heanpepranslen
KpomaHbOHIIEB
A 9. BunoBas cTpykTypa OuoreoneHosa jieca XxapakTepusyeTes
SIpyCHBIM PACIONOKeHHUEM KHUBOTHBIX
YuCIIOM IKOJNOTHYECKHX HULI
PacripesesicHieM OpraHu3MOB B FOPHU30HTAX Jieca
MuoroobpasueM 00HTalONMX B HEM OPraHU3MOB
A10. BHOreoneHo3 CUMTAIOT OTKPBITOM CHCTEMOM, TaK Kak B HEM MOCTOSHHO MPOHCXOANT
1. Tlputox suepruu
2. Camoperyisimusi
3. KpyrosopoT BEIICCTB
4. BopsOa 3a CyLICCTBOBAHUE.
Yacth 2. B 3ananusix Bl — B2 Buifepure Tpu BEPHLIX 0TBETA U3 MIECTH.
B 1. K hakropam 5BOJIIOLHHA OTHOCAT
Kpoccunrosep
My TanpoHHBIH NPOIECce
MopudukalliOHHYI0 H3MEHUUBOCTh
Wzoisimmio
Muoroobpasue BUIOB
. Ecrecteennsiii 0TOOD
B 2. CamoperyJisiijyst B 3KOCHCTEME Talry MPOSBAACTCS B TOM, 4TO
YyCIeHHOCTh JEPEBLEB COKPAIIACTCS B PE3YJIBTATE JICCHOI'O MOXKapa
BOJIKH OFPaHHUMBAIOT POCT YHCNIEHHOCTH KabaHOB
MaccoBoe pa3MHOKEHHE KOPOSIOB MPUBOANT K ru0esin A1EPEBBEB
UycnieHHOC T 6eN0K 3aBUCHT OT Ypojkasl CeMsH €JH
Tlomysis kKabaHOB MOHOCTBIO YHHUYTOIKACTCS BOJIKAMU
_ COBBI M JTACHLG! OFPAHUUHMBAOT POCT YHCIEHHOCTH MBITLICH
B samanue B3 ycTaHOBHTe COOTBETCTBHE MENKAY OpraHH3Mamu H HanpaBJIeHHsAMHE
IBOJIIOLIHH

B =

it

O B LN

QL=

Opranusmsl HanpasneHus 3BOJIHOLAH

1. Crpayc amy A) OHOJOrHYECKHH [IpoTrpece
2. Cepas Kpsica B) Guonoruueckyii perpecc
3. JlomoBas MbIilib

4. CuneseneHbie (LaHOOAKTEPHH)

5. Open 6epkyT

6. YccypuiCKuid TUTP
B 3apanue B 4. ycraHoBHTE COOTBETCTBHE MEKAY NpH3HAKAMH oTOopa ¥ ero BUAAMH

[Tpu3naku otOopa Bup otbopa

1. Coxpassier ocofeii ¢ TONE3HbIMH B JAHHBIX YCIOBUSX NPH3HAKAMU A) €CTECTBEHHbIH

2. TIpuBOIMT K CO3/aHNIO HOBBIX TIOPOJI KUBOTHBIX 1 COPTOB pacTeHuH b)
WCKYCCTBEHHBI
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CriocoBCTBYET CO3AHMIO OPraHU3MOB C HYKHBIMH HC/OBCKY W3MCHEHHAMU
[TposBiAETCS BHYTPH HOMYALIMA ¥ MEKALY NONYJISIMSMH OIHOTO B/
JleiicTByeT B NMPEPOIE MUJLIMOHBL JIET
[IpuBoauT K 06Pa30BAHKIO HOBBIX BUJIOB

3.
4
4
6.
7. TIpoBomuTCs YEIOBEKOM
B 5. VeraHoBHTE MOCJICA0BATEILHOCTD 0OBLEKTOB B NACTOMLIHO MHIEBOH LenH
B

1. Tna  2.Tlayk 3.Boxbs KOPOBKa 4Tpay  S5.Jluctes pacteHui
6. — VCTaHOBHTE XPOHOJOTHYECKYO MOC/EA0BATEILHOCTD AHTPONOTCHEA

1. YenoBex yMelbli 2. UenoBex MpsiMOXOAAIIHIA 3. Jlpuormtex

4 Heanpepraneil 5. KpomanboHel.

C 1 YnCIeHHOCTh TIOMYJNAIMHA OKyHE#H B Peke COKPAILACTCs B pe3y ibTare 3arpA3HEHH BO/bI
CTOYHBIMH BOJAAMH, YMEHBIICHHS YHCICHHOCTH PACTUTEIBHOANHBIX pbi0, yMEHBLICHHS
ColepIKaHMA KUCIOpoza B Boje 3uMoii. Kakue rpymiibl 3K0N0rHieckix (axTOPOB NPECTABNCHDI
B JJAHHOM niepeuHe”?

C 2. Yem npupoHas JKOCUCTEMA OTIHYALCTCA OT arpoIKOCHCTEMBI?

8. JOMOJHUTEJBbHOE OBECHEYEHUE AUCHHILIAHBI

MaTepha/ibi IeKIHORHBIX 3aHATHE
Jlexcmusa Ne 1

Ilutonorus - Hayka o kinetke (rped. "uToc”-kieTka, "noroc"-Hayka). IIpeamer
LHTONOrHH - KJIETKM MHOTOKIETOYHBIX HKHBOTHBIX H pacTeHuH, a TaKKe OFHOKIETOYHBIX
OpraHM3MOB, K YHCJTy KOTOPBIX OTHOCATCH Gaxrepuy, mpocTeiinue H OJHOKICTOUHBIC
sozopociu. Ilutonorus u3ydaeT CTPOCHHC H XHMMUYECKHI COCTaB KIJIETOK, (QYHKIMH
BHYTPHKJIETOUHBIX CTPYKTYp, QYHKLUMH KIETOK B OpraHHsMe JKUBOTHBIX M PACTEHHI,
pasMHOXEHHE W PasBHTHE KIETOK, NPUCHOCOONEHH s KIETOK K YCIOBHAM OKpYyIKatoIeH
cpeapl. CoBpeMeHHasH LMTOJIOrHsA - HayKa KOMILICKCHAS. OHa uMeeT Cambie TECHBIC CBA3H
¢ JpyruMu OUOJNOTHYECKMMH  Haykamy, HalpuMep  C OOTAHUKOH, 300JIOTHEH,
usuonorueii, yaeHuem 00 3BOJIOLUMH OPraHHUHECKOro MHpa, a TAKKE C MONEKYJIPHOH
Guosorueit, xuMuel, (QH3HKOMH, mMatemarukoii. Llutonorus - OAHa M3 OTHOCHTCJIBHO
MOJIOIBIX OMOJOrHYECKUX HayK, € BO3pacT OKOJI0 100 ner. BospacTt xe TepMuHA
"oretka” nacuuteisaeT cpbime 300 ner. Briepsbie HasBaHHE "knetka" B cepeaune XVII
sexa npumenun P. I'yx. Paccmatpusas TOHKHMI cpe3 Mpo0KkH ¢ TMOMOILbIO MUKPOCKOIIA,
['yk yBuzeln, 9TO TPOOKa COCTONT W3 AHELK - KICTOK. Knetounasi Teopusi. B cepenune XIX
CTONETHS HA OCHOBE Yike MHOTOHYHC/IEHHBIX 3HAHUH O KIeTKe T. [[Isann chopMyupoBa
kierounyto teoprio (1838). On 060011 UMEBITHECS 3HAHUS O KJIETKE W TOKas3al, 9To
KTeTKa MPEACTABISET OCHOBHYIO E€AMHHIY CTPOCHMSA BCEX JKHBBIX OpraHu3MoOB, HTO
UIETKH JKUBOTHBIX M PACTEHHH CXO/IHBI 110 CBOEMY CTPOCHHIO. STU [ONOKESHUS SABHIIUCH
pasKHEHIIMMH JOKA3aTENbCTBAME €IMHCTBA TIPOMCXOXKICHHS BCEX JKMBBIX OPraHH3MOB,
eXHHCTBO Beero opranuueckoro mupa. T. IIBaHH BHEC B HAyKy MPaBHILHOC MOHHUMAHUE
CIeTKM KAK CAMOCTOATENBHOM EIMHWLbGI JKH3HH, HAUMEHbIICH €MHHALB! XKUBOTO: BHE
IeTKY HeT jxKH3HK, VI3ydeHne XMMUYeCKOH OpraHn3alliH KIeTKH IPUBENO K BRIBONY, H9TO
HMEHHO XHMHYECKHe TIPOLIECCHI JIEKAT B OCHOBE €€ HKU3HH, YTO IUIETKH BCEX OPrafisMoB
CXOHBI TIO XMMHYECKOMY COCTaBY, Y HMX OQHOTHITHO MpPOTEKAIOT OCHOBHBIC MPOLIECCHI
oGMena BelecTs. JlaHHbiE O CXOICTBE XWMMHYECKOro CoCTaBa KCTOK OIMIe pa3
MOATBEPAMWIN €IHHCTBO BCEr0 OPraHU4ECcKOro MHpa. CoBpeMeHHasl KNeTo4Has - TeOpHs
BKJIIOYAET CHELYIOLIHE MONOKEHHS: KJIETKa - OCHOBHAA EAMHHIA CTpOEHHSI ¥ Pa3sBHTHA
BCEX JKHBBIX OPraHH3MOB, HAUMEHbIIAs SUHULA XHUBOTO, KJIETKH BCEX OJTHOK/IETOYHBIX H
MHOTOKJIETOUHBIX OpPraHu3MOB  CXOAHBI (rOMOJIOTHSHBI) TO CBOEMY CTPOCHHIO,
XUMHYECKOMY COCTaBy, OCHOBHBIM MPOABICHHAM JKU3HEACATEBHOCTH M 0OMEHY

36



BEIIECTB, PA3MHOXKEHHE KJIETOK MPOHCXOAHUT MyTEM HX HeeHus, B KaXKaas HoBas KJIeTKa
oOpasyercsi B pe3y/bTare [CIICHHA MCXOAHOM (MATEPUHCKOH) KIETKH, B CIOMHbIX
MHOTOKIETOYHBIX OPraHHM3Max KIeTKH Chenuaiu3ipoBaHbl 1o BBIIIOJIHSAEMON UMH
dyukuuy ¥ 00pasyroT TKaHH; 13 TKaHel COCTOAT OPraHbl, KOTOPBIC TECHO CBA3AHBI MEXILY
coBoii ¥ MOTUMHEHBI HEPBHBIM M TYMOPAJIBHBIM CHCTEMaM PETYJLIH. WccnenosaHusi
KJIETKH MMEIOT OOJILINOE 3HAueHHe Ul pasraliku za6oneBanuii. MmMenHo B KIETKaX
HAYMHAIOT PA3BHBATHCSA MATONOTHHECKUE H3MCHEHWA, MPUBOSILIKHE K BO3HUKHOBEHHIO
3aGoneBanmii. YToOBl TOHATH pONb KICTOK B Pa3sBUTHH 3a00/1€BaHNl, TPHBEAEM
HeckoJibko mpumepoB. OfHO U3 CEPbE3HBIX sa6oeBaHHil YeioBeKa - caxapHeii quader.
[Ipuunna otoro 3aboneBaHus -  HENOCTATOHA NEATENBHOCTE  TPYINbL  KIETOK
NOJPKETYJOHHON JKENe3bl, BHIPadaThIBAIOMMX TOPMOH HHCYIHH, KOTOpbIH Yy4acTBYET B
peryJisiye caxapHoro ooMena OpraHu3Ma. 3/I0KaYeCTBEHHBIE W3MEHEHHUS, NPUBOIALINE K
Pa3sBUTHIO PAKOBBIX OMyXoJsiel, BOSHUKAIOT TAKOKE Ha ypopHe KieTok. Bo30yaurenu
KOKIMIMO3a - OnacHoro 3abolieBaHHus KPOJIHKOB, Kyp, ryceéi M yTOK - MapasMTHYECKHEe
npocTeHIie - KOKIMIMH IPOHUKAIOT B KIETKH KHILICHHOTO IMUTENNS U NEUEHH, PaCTyT U
PA3MHOXKAIOTCS B HUX, TOJHOCTHIO HApyHIAIOT oOMeH BEIleCTB, a 3aTeM Pas3pyliaioT 3TH
wieTkd. Y GOABHBIX KOKIMAMO30M JKMBOTHBIX CHJIBHO HapyIIACTCH JIeATEIBHOCTD
[MITEBAPUTENBHON CHCTEMBl M [PH OTCYTCTBUM JICUCHUS JKHBOTHEIC norubat. Bot
TI04eMy H3y4eHHe CTPOEHHUs, XHMHYECKOTO COCTaBa, o6Mena BEIIeCTB M BCEX TIPOsABJICHHUH
JKU3HEIEATEIBHOCTH KIETOK HEOOX0IMMO HE TOJIBKO B OHOJIOrHUH, HO TaKKe B MEIHULHHE K
BeTepuHapuu. M3ydeHue KIETOK pa3HOOOPa3HBIX OHOKIETOUHBIX M MHOTOKJIETOUHBIX
OpPraHu3MOB C NIOMOLIBIO CBETOONTHHECKOTO 1 371EKTPOHHOTO MHKPOCKOTIOB TI0Ka3ai10, 9T0
M0 CBOEMy CTPOCHHIO OHH pa3fie/ifioTCA Ha [BE TPYITIBL. OnHy Tpymmy COCTaB/AlOT
GakTepud W CHHE-3€JICHBIC BOIOPOCIHH. DTH OpraHu3Mbl MMEIOT Haubosee MpoCToe
crpoenue Kietok. Mx HashiBalOT HOAACPHBIMH (mpokapuoTaMK), TaKk Kak y HUX HET
oopmnernoro snpa (rpe4. "kapToH"-SApO) ¥ HET MHOTHX CTPYKTYP, KOTOPHIC Ha3bIBAIOT
opranounamu. JIpyryio [rpyniy —COCTaBiOT — BCC OCTAJIbHBIC OpraHM3Mbl.  OT
OJIHOKJICTOUHBIX 3€JICHBIX BOZIopociei 1 NPOCTEHIINX 10 BBICIINX HBETKOBbIX pacTeHH,
MUIEKOIHTAIOMMX, B TOM umcie u desnopexa. OHH HMEIOT CIOXKHO yCTPOCHHBIC KJIETKH,
KOTOpBIE HA3BIBAKOT SACPHBIMH (syKapHOTHYECKHMH). OTH KJIETKM HMEIOT sIpo H
OpraHoM/IbI, BBITOJHAIOLIKE cneruduueckue Gyaxuun. Ocodylo, HEWIETOUHYIO hopmy
JKU3HH COCTABJISIOT BUPYCHI, U3yHYeHHEM KOTOPBIX 3aHUMAETCs BUPYCOJIOTHIL. Ctpoenue u
dyrxiun obonouxy kietky. Knerka NOBOT0 OPraHu3Ma, NPEACTARAET COOOH LENOCTHYIO
xuBYI0 cuctemy. OHa COCTOHT M3 TPEX HEPa3phIBHO CBA3AHHBIX MeX1y COO0H wacTei:
0GoJouKH, LUTOMIA3Mbl U siapa. O6onouka Knerka OCYLIECTBIIACT HEMOCPEACTBEHHOE
B3aMMOJEICTBHE C BHEIIHEH Cpesiod H B3aMMOJIEHCTBIE C COCEHMMH KieTkamu (B
MHOFOKIETOuHBIX opraHuszmax). ObomotKa KIETOK. O6oJiouKa KIETOK HMEET CIIOKHOE
crpoexne. OHa COCTOMT M3 HAPYKHOTO CIIOs U PaCIOJIOKEHHOH MOJL HUM MIa3MaTHUeCKOM
mem6panbl. KieTky JKHBOTHBIX ¥ PACTEHHH pasiuyaioTcs o CTPOEHUIO HX HapYKHOro
cnos. Y pacrteHui, a Take y OakTepul, CHHE-3CICHBIX Bofopocieit u rpuboB Ha
TOBEPXHOCTH KIIETOK pacmoJiokeHa MioTHas oBoJiouka, WM KIeTouHas cTeHka. Y
GOLIIMHCTBA PACTEHUE OHAa COCTOMT W3 KICTHATKH. Kneto4ynass CTEHKa HIpaet
HCKITIOUUTENLHO BAKHYIO POb: OHA NPEACTaBNseT coOOH BHELIHKI Kapkac, 3alHTHYIO
060N0uKy, OOECIeuHBaeT TYpProp PACTHTENBHBIX KIETOK. Hepes KJIETOYHYIO CTEHKY
[MPOXOMHMT BOJA, COJMH, MOJEKYJBI MHOTHX OPraHudeCKHx gerecTB. HapyHbiil cioi
[IOBEPXHOCTH KJIETOK JKMBOTHBIX B OTIMYHE OT KICTOMHBIX CTEHOK pacTeHHI O4EHb
ToMKuii, snacTHuHbIA. OH HE BHICH B CBETOBOH MMKPOCKOI H COCTOHT M3 pa3Ho00pasHbIX
[OTHCAXapUIOB 1 6enkoB. [10BEPXHOCTHBIH CIIOH KHBOTHBIX KJIETOK TMONYYMIT Ha3BaHME
DITMKOKAIMKC. | JIMKOKAIUKC BBIIONHSAET MPEXIe BCEro (YHKLUHMIO HENOCPEICTBEHHOM
CRS3M KIIETOK JKWBOTHBIX C BHEIIHEH CPeJoi, co BCEMH OKPYXKaOlIMMH e BEILECTBAMH.
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ViMes He3HAYHTENBHYIO TONMHY (MeHbiie | MKM), HAPYIKHBIH CIOH KIIETKH JKHBOTHbIX
He BBINIOJHAET OMOPHOM POHW, Kakas CBOMCTBEHHA KICTOHHLIM CTEHKaM paCTEHHH.
OGpa3oBaHue IHKOKAIMKCA, TAK e KaKk H KICTOHHDIX CTEHOK pacTeHHH, MPOHUCXOIUT
Onarozmapsi JKH3HENAEATESBHOCTH CamuX KJICTOK. IMnasmaruueckas wmemOpana. Ilon
FIMKOKAJTAKCOM M KJIETOYHOM CTeHKoil pacteHud —pacnojoxkeHa rjlazMaTiyeckas
memOpana (nar. "mMemOpana’-KoXKHIa, nieHka), rpaHuyalias HernocpeACTBCHHO ¢
QUTOILTasMoi, TONIIMHE [UIa3MaTH4ECKOH memOpansl okono 10 HM, H3yueHHE €€
cTpoennsi ¥ (QyHKUME BO3MOXKHO TONBKO C TIOMOLILIO SJEKTPOHHOTO MHKpockona. B
COCTAB ILTA3MATHYECKOH MeMOpaHbl BXOAAT O€NKH W JIAIHAbL Ouu ynopsLIoueHO,
PacroNoKeHbl M COEIMWHEHBI APYr C ApPYroM XHMHHYECKHMH gzaumoneicTBusmu. 1o
COBPEMEHHBIM TPE/CTABICHHUAM MOJIEKYIBl JIMTIHIOB B nyiazmMaraaeckoil  Memobpane
PACcoNOKEHbI B 1B Psijia U 00pasyloT CILIOMIHOM cJioli. Moneky.isi 6eikoB He 00pasyioT
CILIONIHONO CJIOSi, OHH PACIONAraloTcs B CIIOE JIMMKMOB, HOTPYXKasCh B HET0 Ha pasHylo
rny6uny. Monexynsl Oenka ¥ JHNWAOB TOABHIKHBI, YTO obecrneynsaeT AMHAMHYHOCTD
[IasMaTHueckoil MemOpanbl. Ilnasmaruueckas memOpaHa BBITIONHACT MHOIO BaKHBIX
dyHKIHH, OT KOTOPHIX 3aBUIST KM3HEACATEIBHOCTE KICTOK. OnHa u3 Takux QyHKUAH
sagmouaercs B TOM, 4TO OHa obpasyer Oapbep, OTrpaHH4YHBAIOIINKA BHYTPEHHEE
COZEPIKHUMOE KJIETKH OT BHELIHEH Cpessl Ho MexIy KkneTkamu K BHEUIHeH cpesioH
TIOCTOSHHO TPOUCXOAUT 0OMeH BeuiecTs. I3 BHELIHEH CPe/bl B KIETKY MOCTYNaeT BOJA,
pasHooGpasHbie comu B (HOpME OTAENBHBIX HOHOB, HEOPTraHUIECKHE W OpraHH4ecKue
vosiekysibl. OHH MPOHHKAIOT B KIETKY 4€PE3 OHUCHH TOHKUC KaHAJIBI Ia3MaTHIeCKOH
mMeMOpanbl. Bo BHEINHIOIO CPEedy BBIBOAATCHA [IPOAYKTEL oOpa3oBaHHbIE B KIETKE.
TpaHcnopT BEIIECTB- O/{HA M3 TIABHBIX GyHKIMH TIA3MaTHYECKOH meMOpansl. Yepes
[Ia3MaTHYecKy0 MeMOpaHy M3 KIETH BbIBOSITCA IMPOXYKTHI obMeHa, a TaKkKe BEIecTsa,
cuHTe3upoBaHHble B KieTke. K 4uciHy MX OTHOCATCA paszHooOpasnble OenkH, YTJIEBOIb,
FOPMOHBI, KOTOpbIe BbIpabaTbIBAIOTCA B KICTKAX Pa3/IHTHBIX JKeNne3 W BBIBOAATCS BO
BHEKJIETOUHYIO Cpely B opMe MeNKkuX Karenb. KnerkH, 006pasytomine y MHOTOKIETOYHBIX
JHBOTHBIX Pa3sHOOOpasHBIC TKaHH (MMTENHAIBHYIO, MBIICHHYIO H Ip.), COCIUHSIOTCS
ApYyr ¢ APYroM ILTa3MarTH4ecKoH memOpadoii. B mMecTax COCIMHEHHsA [BYX KIETOK
meMOpaHa Kaiuol U3 HUX MOXKeT 00pa3oBbIBATE CKIALKH HIH BBIPOCTBI, KOTOpBIE
NPUAAIOT  COEJHHEHHsM  0CO0Yl0  MpOYHOCT. CoenuHeHue KIETOK  PacTeHHi
obecreduBaeTcs MyTeM 00pa30BaHis TOHKHX KaHal0B, KOTOPBIC 3aMOIHCHb! ITUTOTLIA3MOM
W OrpaHHHYEHbl MIa3MaTHYEeCKOH MeMOpaHOH. Tlo TakuM KaHajaM, MPOXOUsAIUM Hepe3
KIeTOUHbIEe OBONOUKH, U3 OJHOM KIETKH B APYTYIO MOCTYMAIOT MUTATE/bHBIC BELIECTBY,
MOHBI, YIJIEBOIBI W JApyrue coemuHenus. Ha noBepxHOCTH MHOTHX KICTOK JKHBOTHBIX,
HATIPHMED, PA3NMHHBIX OSMUTENHEB, HAXOAATCA O4CHL MEJIKHE TOHKHE BBIPOCTHI
ATONNA3ME], TOKPHITHIE Ta3MaTH4ecKol MeMOpaHoH, - MAKPOBOPCHHKY. Haubonrpiee
KOJIHYECTBO MHKPOBOPCHHOK HAXOIMTCS Ha MOBEPXHOCTH KIETOK KHILUCHHMKA, TS
NMPOMCXONMT HHTEHCHBHOE MEPEeBapHBAHUC H  BCACHIBAHME [IePEeBapEeHHON  IHLIH.
®aronyTo3. Kpymnbie MOJEKYIbl OPraHM4YeCKHX BCUICCTB, HANPHMED OenkoB W
NOMCAXAPHIOB, YACTHL! UK, OAKTCPHH TIOCTYNIAIOT B KICTKY IyTEM darouuTa (rpey.
"pareo" - moxupate). B daroumre HENOCPEACTBEHHOE —YHacTHe NpUHUMAET
[iasMaThyeckas MemOpana. B TOM MecTe, I/l TOBEPXHOCTh KIIETKH CONPHKACACTCA C
yactuueldl Kakoro-nubo TUIOTHOTO —BeLiecTBa, MemOpaHa nporubaercs, o0pasyer
yriayOjieHHe W OKpYKAaeT HacTully, KOTopas B "MeMOpaHHOH ymakoBKe" MOrpyXKaeTcs
BHyTpEs knertkd. OOpasyercs NMILCBAPHTENbHAS BaKyojlb H B Heil TiepeBapHBalOTCs
MOCTYNMUBIIHE B KIETKY OpPraHM4Ye€CKHe BEILECTBA. Iuromnasma. OtrrpaHdveHHas OT
pHemHell Ccpeibl TNasMaTHyecko MemOpaHOW, HHMTOMiasMa MpPENCTABIACT co0oi
BHYTPEHHIOW TIONYKUIAKYIO Cpely KIETOK. B nuronyiasmMy 3yKapHOTHYECKUX KIIETOK
pacmoyiaratoTCs AAPO W PasiuyHbIe OPraHOHABL. Slapo pacrosiaraetcs B LEHTPaibHOH
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yacTy IMTONNa3Mbl, B Hell cocpenoToHeHbl H pa3HOOOpasHBIE BKIOHEHUS - MNPONYKTHI
KIeTouHOl  AeSTeNbHOCTH, BaKyosH, a TakKe Mmenpuaiiinie TpyOOUKM W HHUTH,
oGpasytoliye CKeeT KieTku. B cocTaBe 0CHOBHOTO BEIECTBA [UTOILIA3MBl IPe0dIafatoT
Geniyd. B LMTOMIa3zMe MPoOTeKaloT OCHOBHBIC NTPOLECCHI oOMeHa BEeINeCTB, OHA 00BETIMHACT
B OZIHO LIEJIOE SIPO M BCE OPraHoujbl, 0becneunBacT ux B3aUMOIEIHCTBUE, NEATEIBHOCTD
KIeTKH Kak eIMHOH LENOCTHOH JKMBOH CHCTEMBL. DunomnasMaruyeckas cerb. Bes
BHYTPEHHsiS 30HA LMTOMIA3Mbl 3aMOJHEHA MHOTOYMCICHHBIMH MEJIKUMH KaHanaMu U
[IOJIOCTSMHK, CTEHKH KOTOPBIX T[PEACTABIAIOT coboii MeMOpaHbl, CXOAHBIE MO CBOCH
CTPYKType € Ma3MaTHyecKoH MeMOpaHoi. DTH KaHajibl BETBSTCS, COSAMHAIOTCA ApYT C
apyrom u 006pasyloT Cerb, INONY4MBIIYIO HA3BAHMC HHIOTIA3MATHYECKOH CETH.
HIOMIA3MATHYECKAst CETh HEOJHOPOAHA MO CBOEMY CTPOCHHUIO. W3BecTHBI JIBa €€ TATA -
rpanynspHas ¥ rTnaakas. Ha MeMOpaHax KaHaloB M MOJNOCTeH TpaHyssipHOM  CETH
pacronaracTcsi MHOXKECTBO MEJIKUX OKpYMJbIX Teien - pub0oCcoM, KOTOpBIE MPHAAIOT
meMOpaHaM IepoX0BaThId BUL. MemOpaHb! [IaAKOH SHIOTUIA3MATHYECKOHM CeTH HE HECYT
pubOCOM Ha CBOEH MOBEPXHOCTH. JHA0IIa3MaTHYecKass CeTh BBIMOJHACT MHOTO
pa3HooOpa3Hblx GyHKuuid. OcHOBHAs (pyHKIHs TPaHyISIPHOH 9H/IOMNIA3MaTHYECKOH CETH -
yyacTHe B CHHTe3e Oeinka, KOTOpbIH OCYLIECTBIIETCA B pubocomax. Ha membpanax
rAAKOM SHAOMIA3MATHUECKOH CETH MPOMCXOAUT CHHTES JIMITHAOB H yrieBonoB. Bece 5TH
NPOAYKTH CHHTE3a HAKAMIMBAIOTCA H KaHaax v TON0CTAX, a 3aTEM TPAHCHOPTHPYIOTCA K
pas/HuHbIM OPraHOKWAAM KIIETKH, I1e [OTPeGIIFOTCS. MM HAKAILUTHBAIOTCS B LUTOIIA3ME B
KAYECTBE KICTOUYHBIX BKIIOUEHHil. DHIOIUIAa3MaTHYeckas CeThb CBS3BIBACT MENY coboi
OCHOBHBIE OpraHoOMibl KieTkH. PubocoMbl. Pubocomsl 00HaApyKeHbl B KIETKaX BCEX
OpraHu3MOB. JTO MHKPOCKOIMHMHYECKHE TEiIbLa okpyrJioii GopMbI AHAMETPOM 15-20 mMm.
Kaxznas puGocomMa COCTOMT M3 JIBYX HEOJMHAKOBRIX 1O pasMepam YyacTUL, MaJIol H
GonLIIONH. B OIHOMH KIETKE COIEPIKUTCS MHOTO THICSY PHOOCOM, OHU PACIIONAratoTes nubo
Ha MeMOpaHax TpaHyNspHOH SHIOMIa3MaThueckoil cety, iubo C¢BOOOAHO Jnexar B
uuromtasme. B cocras pubocom Bxoaat 6enxu u PHK. @yHKiHss pudOCOM - 3TO CHHTE3
Genka., Cuntes Oenka - CHOKHBIH TPOLECC, KOTOPBIA OCYMECTBIACTCA HE OJ1HOH
pHOOCOMOii, a Leok rPYMIoH, BKJTIOYAOLIEH 10 HECKONbKHX HECATKOB O0BEIHHEHHBIX
pubocom. Takyio rpynmny prHOOCOM Ha3bIBAIOT nosnucomoii. CHHTE3UPOBAHHBIE OEJIKH
CHAyaJa HaKAIUIMBAIOTCS B KaHajiaX M MOJNOCTAX IHIOTUIA3MATHYECKON CETH, a 3aTeM
TPAHCHOPTUPYIOTCA K OpraHouiam ¥ ydacTkaM  KIeTKH, rae OHM TOTPEONAIOTCS.
OHpoMIasMaThueckas CceTb W pHOOCOMBL, PacmoNOKCHHBIE HA €€ mMeMOpaHax,
MpPEACTABAIOT CO0OH eauHbll anmnapar GHOCHHTE3a U TPAHCIIOPTHPOBKU OENKOB.
Muroxouapyy. B uuronnasme 60bIIHHCTBA KIETOK KUBOTHAIX 1 pacTeHUH colepKaTcs
menkue Tenpi@ (0,2-7 MKM) - MHTOXOHApHH (rpey. "MUTOC" - HUTb, "XOHAPHOH" - 3€PHO,
rpanysia). MUTOXOHAPHH XOPOLIO BHIHBL B CBETOBOH MHMKPOCKOTL, C MOMOLLBIO KOTOPOrO
MOJKHO PAccMOTPeTh MX (OpMY, PACIMOJIOKCHHE, COCHUTATE KONUIECTBO. BHyTpeHHEE
CTPOEGHHE MMTOXOHAPHH H3y4eHO C MOMOLIBIO SNEKTPOHHOrO mukpockona. Oodonouka
MHUTOXOHAPHH COCTOMT H3 JBYX MemOpan - HapyxkHOH u BHyTpeHned. Hapyxuas
memOpana rnajkas, oHa He 00pasyeT HHUKaKHX CKIAN0K H BLIDOCTOB. BHYTpeHH:4
MemOpaHa, HalpoTUB, OOpa3yeT MHOTOYHCIICHHbIC CKIAIKH, KOTOPBIC HalpaBlieHbl B
nonocts Mutoxoapud. Ckiaaku BHYTpEHHEH MeMOpaHbl Ha3biBAIOT KPHCTAMH (nar.
"kpHcta" - rpebeHb, BBIPOCT) YHMC/IO KPHCT HEOIMHAKOBO B MHUTOXOH/IPUSIX Pa3HbIX
ietok. VX MOKET OBITh OT HECKOJIbKHMX AECATKOB [0 HECKOJNbKMX COTCH, NPUIeM
0COGEHHO MHOTO KPHCT B MHMTOXOHAPHAX AaKTHBHO (YHKIHMOHHPYIOUWHX  KICTOK,
HATIPUMEDP MBIIEYHbIX. MUTOXOHAPHH HasbIBAOT "CHIOBBIMH CTAHLMSIMH" KJIETOK, TaK
KaK WX OCHOBHas (YHKIHUS - CUHTE3 aneHo3uHTpUdocHOpHON KUCTOThI (AT®). D12
KHCTOTA CHHTE3HPYeTCss B MHTOXOHJPHAX KIIETOK BCEX OpPraHM3MOB H NPEACTaBIsieT
coboif yHHMBepcambHBIH HCTOYHMK OHEPTHH, HeoOXOIMMBIH Ui OCYIIECTBIIEHHMS
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TIPOIIECCOB JKM3HENEATENILHOCTH KICTKH H nenoro opranuzma. HoBbie MHTOXOHJpHH
o6pasylorca JENEeHHEM YXKE CyLIECTBYIOIIHMX B KIIETKE METOXOHApUi. [lmacTuus. B
LWTOTNA3Me KJIETOK BCEX pPacTeHHi HAXOUATCH niaacTuabpl. B KIeTKax JKHBOTHBIX
NAACTHAB  OTCYTCTBYIOT. PasnuuaioT Tpd OCHOBHBIX THIA NnacTui. 3elieHbie -
XJIOPOILIACTHI, KPACHbIE, OPAHIKEBBIC H IKEITRIC - XpoMOIIacTel, OecLBETHBIE -
HeHKOMUTACTEL. XJIOPOIIacT. DTH OPraHOHbl CONEpKaTes B IICTKAX JIMCTBEB U JIPYTHX
3eIeHBIX OpraHoB pacTeHuil, a TaloKe Y pa3Hoo0pa3HbIX  BOIXOPOCIEH. Pa3mepn!
XJA0pomTacToB 4-6 MkM, HauOO/ee 4acTo OHH HMEIOT oBabHyO (opMy. Y BBICHIAX
pacTenuil B OZIHOH KIIETKE 00BIMHO 6LIBAET HECKOIBKO JIECATKOB XJIOPOILIACTOB. 3eNeHbIH
1{BET XJTOPOTIACTOB 3aBHCUT OT COAEPIKAHMS B HUX TIHMIMCHTA xsiopodunna. Xiaoponnacrt -
OCHOBHOiI OpPraHOMJl KJETOK PAacTeHWH, B KOTOPOM TpPOHCXOAHT ¢oToCUHTE3, T. €.
06pa3oBaHHE OPraHUYeCKUX BEIICCTB (yrneBoxoB) U3 HEOPraHHIECKUX (CO2 u H20) npu
HCTIONB30BAHMH JHEPTHH conHedHoro cpera. ITo CTPOCHHIO XJIOPOIIIACTSI CXOAHBI C
mutoxoHapusmMu. OT IMTONJA3Mbl XJIOPOTIACT  OTrPAHWHCH AByMsi MeMmOpaHamu -
HapyKHOW 1 BHyTpenueil. HapyiHas memOpana riaakas, 6e3 CKIaZiok W BBIPOCTOB, @
BHYTpeHHsis ~00pasyeT MHOIO  CKIaaHaThix BBIDOCTOB, ~ HaNpaBJICHHBIX ~ BHYTPb
xsoportacta. 1losTomMy BHYTpH XJIOpOILIacta cocpenoTodeHo OO0JbIIOE KOIM1ECTBO
memOpaH, 06pasyioEx 0co0bie CTPYKTYPhI - TPAHBL. OHH CIIOXKEHbI HamoAo0ue CTONKH
MoHeT. B MemOpanax rpaH pacroiaraiorcs MOJCKYJIbi xnopoduina, NOTOMYy HMEHHO
30€Ch I[POUCXONMT (POTOCHHTES. B xjoporuiactax CHHTE3UPYETCs M AT®O. Mexnay
BHYTPEHHUMH MeMOpaHamyu XJIOpOmjiacTa CONEpKatcs IHK, PHK. 1 pubOCOMBL
CrnenoBatenbHO, B XJIOPOILUIACTAX, Tak K€ Kak ¥ B MHTOXOHIPHAX, NPOMCXOAUT CUHTE3
Geika, HEOOXOAMMOro Ui NEATENBHOCTH  5THX  OpraHOWIOB. XJ10pOMaacTsbt
pasMHOMKAIOTCS JeneHreM. XpPOMOIIACThl HAXOAATCA B [TUTOIIa3Me IKJIETOK pasHbIX
yacrtell pacteHuil: B LUBETKAX, IJIOIAX, cTebsX, MUCTBAX. TIPUCYTCTBHEM XPOMOILIACTOB
oOBsiCHIeTCS JKeNTas, OpamkeBas M KpacHas OKpacka BEHWHMKOB IIBETKOB, 10108,
OCEHHUX JTHCTHEB. JIHKOMIACTEL HAXOAATCS B LIMTOILTA3ME KJIETOK HEOKPaIICHHBIX yacTei
pacTenuii, HampuMep B CTe0JIAX, KOPHIX, knyOonsax. @opma JIeHKONJIaCToB paszHoobpasHa.
XOpOMIacThl, XPOMOIUIACTbL H JICHKOMIACTEL crioco6OHBI KIIETKA B3aUMHOMY MEPEXOIY.
Tak HpH CO3PEBAHMHU ILUIOLOB WIIM M3MEHEHMM OKDACKH JHCTHEB OCEHBIO XJIOPOIIACTBL
IPEBPAIIAIOTCA B XPOMOILIACTRI, a TIeHKOIIACTH MOTYT TMPEBPALIATHECA B XJIOPOIUTACTEL,
HanpuMep, TNpH T03€/ICHCHHN xny6ueit xaprodens. Amnnapar Tonpmku. Bo MHOTHX
KeTkax >OJKMBOTHBIX, HalpuMep B HEPBHBIX, OH HMCCT dopMy CIIONHOH CETH,
pACTIONOYKEHHO BOKpPYT sijpa. B knetkax pacTeHuil M MPOCTEHLIHX anmapar ["onb KK
MpenCTaBlieH OTAENbHBIMM  TE/blaMHU CepNOBUAHON WM  NaJOYKOBHIHOH (hOpMBI.
CrpoeHHe 3TOr0 OPraHoua CXOIHO B KIETKAX PACTHTENBHEIX H JHUBOTHBIX OPraHH3MOB,
HecMOTps Ha pasHooOpasue ero gopmsl. B cocras anmnapata Tonbky BXOIAT: MOJIOCTH,
orpaHHYeHHbIE MeMOpaHaMy 1 PactonoKeHHBIC IpyInamMH (no 5-10); xpynHbIe H MENKHEe
My3BIPbKH, PACHOJIONEHHBIE Ha KOHLAX mojiocTell. Bece 9TH DJIEMEHTHI COCTaBISIOT
enuHBIA KoMIUTeKe. Anmapat I'onbIky BbIIOJIHAET MHOTO BAXCHBIX ¢pynxuui. Ilo xananam
SHIOTUIA3MATHYECKOH CeTH K HeMy TPaHCTOPTHPYIOTCA MNpOAYKTH! CHHTETHYECKOH
NeSTENBbHOCTH KIETKH - O€eNKH, YraeBozibl 1 IKHPBI. Bce 3TH BellecTBa CHadaia
HAKAMIMBAIOTCA, 4 3aTeéM B BHAE KPYMHBIX W MENKHX TMy3bIPHKOB TOCTYHAlOT B
HATOIUIA3MyY ¥ JTH60 MCMONB3YIOTCSA B CaMOH KIIETKE B NpoLecce e JKU3HEICATCIBHOCTH,
nu60 BBIBONATCA W3 HEE M HCMONB3YIOTCS B OPraHusMc. Hanpumep, B KiaeTkKax
MO/KEYAOMHOM  JKEJIe3bl  MJICKOIMUTAIOWMX  CHHTE3UPYIOTCA [HLIEBAPUTEbHBIC
depMeHTBI, KOTOPbIC HAKAIIMBAIOTCA B TOJOCTAX opraHouja. 3atem 00pasyloTCs
[y3bIPbKH, HAMOJIHEHHbIE (epPMEHTaMH. Ouy BHBOAITCS W3 KIETOK B MHOPOTOK
[IO/DKEITYIOUHOM JKemTe3bl, OTKY/la NMePETeKatoT B MOJ0CTH kumednauka. Eme ogHa BaxHasn
dyHKIHMsA HTOTO OPraHoHja 3aKIIOYACTCH B TOM, HTO Ha ero mMemOpaHax MPOHUCXOAHT
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CHHTE3 JKMPOB M YMIEBOJOB (MONHCAXapu/oB), KOTOpbIE HCNONbL3YIOTCH B KJIeTKE H
KOTOpHle BXOHAT B cocraB MemOpad. bnarozaps A€sTENBbHOCTH anmapatd lNonbaxu
[POKUCXOAT OOHOBJIEHHE H POCT mnasmaTtudeckoit Mmemopanbt. Jinzocomsl. [IpeacTaisioT
coboii nebosbmue okpyribie Tenbua. OT LMTOMIa3Mbl Kaxkaas JM30COMA OTrpaHutcHa
MeMOpaHoil. BHYTpU JIM30COMEI HaXoAsATCs (EpPMEHTHI, PACIUCIUISIOMHE Oenku, JKUPBL,
YrIeBOJIBI, HYKIEHHOBBIE KuCaOTh. K MHIIeBOH vacTuue, MOCTYMUBIIEH B IUTOMIA3MY,
NOAXOJAT JIH30COMBI, CIIMBAIOTCS C Hell, 1 obpasyercst 0/jHa NUUICBApHTENbHAA BAKyOIb,
BHYTPM KOTOpOH HAXOIWTCs [MILEBas 4acTWild, OKpyKeHHad (dhepMeHTaMu JIH30COM.
Beniecta, o00pasoBaBilMecs B Ppe3ylbTaTe [i€pEBApHBAHMUS MHUIIEBOH  YaCTHIIbI,
MOCTYNAlOT B UMTOIUIA3My M MCIONB3YIOTCS KJIETKOH. Ob6nanas cnocoOHOCTBIO K
AKTUBHOMY [IEPEBAPMBAHHIO HMILEBHIX BEIMIECTB, JIH30COMbI Y9aCTBYIOT B YAAJICHHH
OTMHpAIOLIHX B MPOLECCE KUHEACATENBHOCTH YACTEH KIIETOK, IEJIbIX KJICTOK H OPraHoE.
O6pasopaHne HOBBIX JIH30COM [POHUCXOAWT B KJIETKE MOCTOAHHO. DepMeHTEI,
cozepKalMecs B TU30COMax, KAK 1 BCSKUE JAPYrue OelkH CHHTE3HPYIOTCs Ha pubocomax
UTONNA3MBL. 3aTeM 9TH (epPMEHTHI TIOCTYNAIOT TI0 KaHa/laM HHIOMIA3MaTHYECKOH CETH K
annapaty [OnbukH, B MONOCTAX KOTOPOTo (OPMHPYIOTCS JIH30COMBL. B Takom BHIE
SIE30COMBI [IOCTYNAIOT B uTOomiasmMy. Kietoussili nentp. B kieTkax :HUBOTHBIX BOJIM3H
s1ipa HAXOAMTCS OPraHOU[, KOTOPbIH Ha3bIBAOT KISTOUHBIM LECHTPOM. OCHOBHYIO 4aCTb
KJIETOYHOTO LIEHTPa COCTABJLSIIOT JIBA MAJIECHBKHUX TEIbIA - LEHTPUOIH, PACTIONOKEHHBIC B
HEeGOMBLIOM YUACTKE YIUIOTHEHHOM wmMTomasmbl. Kaxmas LEHTPHONL HMEET (hopmy
ETHHApa MTkHOM 10 1 MiM. [leHTpHONM UrpalOT BaXKHYIO POJb NPH ACICHUM KICTKHL,
OHM y4acTBYIOT B 00pasoBaHui BepeTeHa JACHCHH. Kietounsie Brmouenus. K
KIIETOUYHBIM BIUIIOUYEHHsSIM OTHOCSTCS YIJIeBOABI, Jkupbl M Oenku. Bee sth BellecTsa
HAKAIUTMBAIOTCS B LMTOMIA3ME IJIETKH B BHAE Kamnenb H 3€PEH PasiuyiHOH BEJMYUHbI H
dopmbl. OHM TNEPHOAMHYECKH CHHTE3HPYIOTCS B KIETKE M HCTIONB3YIOTCA B MPOUCCCE
obmena BewecTs. Sapo. Kaxas xieTka OQHOKICTOUHBIX U MHOTOKIETOMHBIX JKUBOTHBIX,
a TAKXKe pacTeHu conep:kuT anpo. Gopma H pasMepsl /ipa 3aBHCAT OT (opmbl U pasmepa
knetok. B OGONBINMHCTBE KIETOK WMEeTCs OAHO SApo, W TaKkHe KICTKH Ha3biBaloT
oHosAepHbivME. CyLIECTBYIOT TaKKe KIETKH C ABYMS, TPEMs, C HECKOIBKHMH NICCATKAMH
M ke COTHSMH siAep. DTO - MHOIOSIEpHBIE KIETKA. SIAepHbli COK - MONYKHAKOE
BEIECTBO, KOTOPOE HAXOAWTCS TI07 AAEPHOH 00004KOH ¥ NPEACTABASCT BHYTPEHHIOIO
cpeiy Aapa. Bompocer uist 3aKpEILICHNsS TEMbL. KeM, Koria U Kak Obu1a OTKpbITA KiieTKa?
Yro M3yuaeT KIETOYHas OMOJIOTHS W KaKoe 3HAYEHME HUMEET KIeTOuHasd Teophsi A
nayku? Kakune npoueccsl NpoucxoasT B muToxoHApusax? KakoBo cTpoeHHEe W HA3HAUYEHHE
anmnapata ['onbaku? KakoBa QyHKIHUS JH30COM B JKHBOTHOH knerke? Kakue mporeccst
NPOMCXOAT B Xyopomnactax? KakoBo CTPOSHHE 1 ¢ynkiyu sapa? UTo Takoe KICTOYHBIE
pronodenns? Kakyilo (yHKIMO BHIMONHAIOT pubocombl? KakoBa pojib LHTOMIasMbl B
KieTke? KakoBbl CTPOEHHE 2 QYHKUHH  SHAOMIA3MATHYECKOH ceTu’?
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Penenzus
Ha yueb6Hyro nporpammy yuedHoii gucuummasl [1/1.03 baosorus
st crienuaibHocTu 35.02.12 CagoBo-napkosoe H JianfmadTHoe CTPOHTEILCTBO

Padouas mporpamma yueGHoil mucummumsl [1]1.03 buosorus paspabortana Ha OCHOBE
tpebosauuii ®I'OC cpenHero obiiero odpasosanust, NPEABbIBIAEMBIX K CTPYKTYPE, CONCPIKAHHIO H
pe3yabTataM  OCBOGHMS]  y4eOHOH  MUCLMILIAHB 17103 bBuosiorusi, B COOTBEICTBUH C
PexoMeHZAUMSIMH 0 OpraHM3alMy MOJyueHus cpenHero obuiero o0pasoBaHHs B nperenax
OCBOGHWST 00pa30oBATENBHBIX NPOrpaMM CpeiHero mpodecchonansHoro obpasosanus Ha 0Oase
OCHOBHOrO 006wero o0pasoBaHus C yueroM TpedoBanuil QenepaibHBIX TOCYJAapCTBEHHBIX
00pa30BATENLHBIX CTAH/IAPTOB CICHUAIBHOCTH CPEAHEero npodeccHoHanbHOro obpasopanus (Jaiee
CTIO) 35.02.12 CanoBo-napkoBoe W JaHAwadTHOE CTPOUTENBCTBO, YTBEPIKIACHHOTO MPHKA30M
Munobpuayku P® ot 07.05.2014 Ned61, 3apeructpuposan B Muntocte Poccuu 27.06.2014 Ne
32891.

ITporpamma sBISETCA HACTHIO MPOrPaMMbl IOAIOTOBKH CMELHATUCTOB CPE/THEro 3BEHa B
cootserctBun ¢ ®T'OC CIIO no cneuuansuoctd 35.02.12 Canoso-napkoBoe M nanamapTHOE
CTPOUTENBLCTBO.

Nuciumnuna 11J1.03 Buonorus usywaetcs B imknie 0OasoBbix aucuuiuidd. OOyuenue
npoBOANTCS Ha 0Gase OCHOBHOrO 00mero oOpa3oBaHHs H HALEICHO HA [OTYyHMCHHE CPEIHEro
npodeccronanbHoro obpasosanus. CTPyKTypa AMCLMIUIHHBL COOTBETCTBYET MPUHLIKITY EAHHCTBA
TEOPETUYECKOTO U NpakTHyeckoro o0ydeHus, Bee paszgensl (OcroBel nuTonorHH; OprasHusm.
PasMHOMEHHWE M HHAWBHIYajbHOE pa3BHTHE OpraHu3MoB;, OCHOBbI CEICKIHM W I'€HETHKH.
SpomoNMonHoe yueHue, Mcropus passutus dkusHu Ha 3emuie; OcHoBbi konorun; broHmKa)
BbIJIENIEHBI JIMJAKTHYECKH 1ienecoobpa3Ho. Bee TeMbl HanpasjieHbl HA Ka4eCTBEHHOE YCBOCHHE
yueGHOro matepuana. PasHooOpasHble BHIbL CAMOCTOATENBHEIX paboT MO3BOAIOT YIUIYyOHTD H
0000IIHTL W3y9IaeMblii MaTEepHall, M HaNpaB/ICHbl HA 3aKPENJICHUE YMEHHS MOUCKA, HAKOILICHHUA H
00paboTky HHPOpPMALIHH.

Kaxaplil pasiesl [porpamMMbl PacKpbIBAeT PacCMATpPUBAEMBblE BOMPOCHL B JIOTHYECKOM
M0C/IEA0BATENBHOCTH, ONPEAEseMOH 3aKOHOMEPHOCTAMH 00yueHus cTy1eHToB. OHU HaNpaBlIeHb
Ha (OPMUPOBAHHE 3HAHHH M yMEHWH, B MOTHOH Mepe 0TBedaloT TPeOOBAHUSIM K pe3ynbraram
ocBoenus ydebuoit aucumiumabl B coorserctuun ¢ ®I'OC CIIO. Tlacmopr mnporpaMmbl
000CHOBAHHO M TIONHO OTPAKAET COJACPIKaHHE AMCIMIUIMHBL, €€ pOjib H MECTO B NOATOTOBKE
CHISLHANMCTA CPEIHEr0 3BEHA, PACKPHIBAET IENH W 3a7ayu y4eOHoH mucumiuiniel. OnpeneneHs
TpeboBaHHs K YMEHHSIM H 3HaHHUIM CTYCHTOB.

JUis 3aKkperuieHus TEOPETHISCKUX 3HAHWH, (OPMHPOBAHMS YMEHHI U HABHIKOB CTYICHTOB
NpeayCMAaTpUBAKOTCS  MPAaKTHYECKUE 3aHATHS u naboparopubie paboTel. Konuuectso
MPAKTHYECKUX 3aHATHH cooTBercTBYeT TpeboBanusiM y4eOnoro mnuaHa. KoHTpoOnmb M OLEHKa
Pe3yNbTATOB OCBOCHMS y4eOHOH AMCUUIIMHEI OCYLICCTBISIOT B Gopme AuddepeHiiupoBaHHOro
3aueTa.

IlepeueHr peKOMEHIyeMOH OCHOBHOW M JIONOJIHUTENBHOW JIATEpaTypbl BKIIKOYAET
06IIEA0CTYTHbIE CTOYHUKH, U3/IAaHHBIE B MOCNE/IHEE Bpema (He nosaHee S jiet). [lepevncnennbie
WutepHer — pecypchl aKTyalibHbl H JOCTOBEPHbI.

Pa3paGoranHas mnporpavma y4ebroit aucummumasl [1J{.03 bBuonorus wmoxer ObITh
PEKOMEHIOBAHA 1Jisl UCTIONB30BaHKs B y4e6HOM Ipollecce Mpy MOArOTOBKE MO CHELHANBHOCTH
35.02.12 CapoBo-napkoBoe u jaHamadTHOe CTPOUTENHCTRO.

Peuyenzenm:
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Peunensusn
Ha yaebHylo nporpammy yuaeoHok qucuunavnsl T171.03 buosorus
Juts cnermanpHocTd 35.02.12 CanoBo-napkoBoe 1 TanaadTHOe CTPOHTEIBECTBO

PaGouass nporpammva yue6no# aucummnuusl [171.03 buonorus paszpaboTaHa Ha OCHOBE
tpebosanuii ®T'OC cpenrero obimero 00pasoBanms, NPSABABIACMBIX K CTPYKTYPE, COACPHAHNIO 1
pesynbTataM ocBoeHus yueOnod mucumrnumnst  T11.03  buosorus, B COOTBETCTBHM  C
PexoMEHAIUAME 10 OpraHu3aliiu [ONyueHHs: cpenHero obwero obpasoBanus B MpeAeiax
ocBoeHHs 00pa30BATENBHBIX IIPOrpaMM CPEIHEr0 NpO(eCCHOHANBHOrO 00pa3oBaHus Ha 6ase
OCHOBHOrO 06ilero obpasosands ¢ ydeToM Tpebosanui (efepanbHBIX TOCYAapCTBEHHBIX
0Opa30BaTENBHBIX CTAHAPTOB CHELMANLHOCTH CPEIHEro npodeccuoHanbHoro 0dpasoBanys (aance
CTIO) 35.02.12 CajoBo-napkoBoe M JaHAmaTHOE CTPOUTEIBLCTBO, YTBEPIKAESHHOTO MPHKA3OM
Munnctepetse o0pazosanua u naykd PO ot 07.05.2014 Ned61 (3apeructpuposan B MuhiocTe
Poccun 27.06.2014 Ne 32891).

JlanHas nporpamMma SIBJISIeTCS. HacThiO IPOrpaMMbl TOAIOTOBKH CIEIHANUCTOB CPEAHEr0
3gena B coorBerctBuu ¢ ®IOC CIIO no cmeumansuoctd 35.02.12 Canoo-napkoBoe H
naHmmadTHOe cTpoMTenseTBO. Yuebunas aucuununa I1J1.03 buonorus usydaercs B LHKIC
GazoBbIX JucimmuikH. OOyueHue NpoBOAMTCS Ha 0Oase OCHOBHOro oOuwero 00pasoBaHWs H
HAIENEHO HA TIONy4YEHHE CpPeaHero npodeccHonanpHoro obpasosanus. Pabouas mporpamMma
coctaBiieHa juis o4HoW Qopmbl 00ydenus. IIporpamma cocrtasiieHa — JIOFMYHO, CTPYKTYpa
JHCLIMTIIMHBI COOTBETCTBYET MPHHIHITY €AHHCTBA TEOPETHYECKOTO U NMPaKTHYECKOro 00y4eHHs,
paznensl (Ocuossr wwmronorun; OpranusM. PasmMHONEHME W HHAMBHIYanbHOC pPasBHTHE
opranu3MoB; OCHOBbI CENEKLIMH U TeHETHKH, DBOJIIOLMOHHOE y4erne, MCTopus pasBuThs JKH3HH
na 3emne; OCHOBBI 9KOIOrHM, bBHOHHMKA) BBIAEICHB AUJAKTHYECKH 1esecoo0pasHo.
[TocenoBaTeNnbHOCTE TEM, MPEIAraeMbIX K H3YHEHHUIO, HaNpaB/ieHa Ha Ka4eCTBEHHOE YCBOCHHE
yuefHOro MaTepuana. Buibl CaMOCTOATENbHBLIX pPaboT MO3BOSAIOT 0600WUTE H yrinyouTh
W3yuaeMblii Matepuai, ¥ HampaBiieHbl Ha 3aKPEIUICHHE YMEHHs [IOMCKa, HAKOMICHUS H
06paboTky HHPOPMALIHA.

Bcee paszensl paboueii mporpavMmbl HanpasieHsl Ha (GOPMUPOBAHUE 3HAHMH W yMEHWH, B
MOJNHOM Mepe OTBeHaroT TpeGOoBaHWsAM K pe3yjibTaTamM OCBOEHHs y4eOHOH INHCLMILUTHHBL B
cootserctBiu ¢ @®I'OC CIIO. Kaxnplif pasmen [porpaMMbl pPacKpbiBacT pacCMaTpHBacMbIC
BOMPOCH! B JIOTHYECKOH NOC/IEN0BATE/IbHOCTH, ONpPEICIIeMOl 3aKOHOMEPHOCTAMH o0yHeHus
cryaenTos. Ilacnopt nporpamMmbl 000CHOBaHHO U MOJIHO OTPaKaeT COACPKAHNE IUCIHTUIHHBL, &€
POJIb ¥ MECTO B MOATOTOBKE CTILIMAIMCTA CPE/IHEro 3BCHA, PACKPHIBACT LENH U 331a4u yueOHOH
muctuminsel. OnpeneneHbl TpeOOBAHKS K YMEHHAM W 3HAHUSIM CTYACHTOB.

Jliist 3aKpeniienys TeOPeTHIECKUX 3HaHuH, (HOPMHUPOBAHHA YMEHHH ¥ HABBIKOB CTYJICHTOB
NPe/lyCMAaTPUBAIOTCA [PAKTHYECKHE 3aHATHSA u naboparopubie pabotel. Konuuectso
NPAaKTHYECKHX 3aHATHH COOTBETCTBYET TpebOBaHUAM y4eOHOr 0 MaHa.

KOHTpOnb M OlieHKa pe3ylbTaToB OCBOEHMs Y4EOHOH AMCUMILIMHBI OCYLUCCTBILSIOT B
dopme muddepenpoBaHHoro sadera. PaspaboTanisie (GOpMbI B METO/BI MO3BOJIAIOT B MOJHOH
Mepe OCYIIECTBISATH  KOHTPOJIb W OLEHKY pe3y/ibTaroB 00yuqeHus (OCBOCHHBIX YMEHHI,
YCBOEGHHBIX 3HAHUH).

[lepevens pEeKOMEHIYEMOH OCHOBHOW W [OMNONHHTE/BHOH JIMTEPATYphl BKIOHACT
OOIIENOCTYIIHBIC HCTOUHMKH, W37IaHHBIE B IIOCIENHee Bpems (He TmosgHee S5  JieT).
Iepeunciientpie MHTEPHET — PECypChl aKTyaslbHbl U IOCTOBEPHBI.

PaspaGoTanHas mnporpaMma y4eOHOH JHMCUMIIMHEF Q3 buonorus MOXeT OBITH
PEeKOMEH/IOBAHA JUls MCMOJIB30BaHus B yueOHOM nporeeoe;iipi; 3
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