[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

PN0: bnrosa CeemnaGpzeipidtencrro HayK{ W BbICIIero obpasosaHms Poccuiickoii denepariin
[lomkHOCTb: 3amecTuTenb aupeKkTopa Mo y4ebHQ-BOCIATaTeIbHOM PaboTe

[NlaTa nognucanms: 20.04.2023 07:34:25 denepanbHOE roCyAapCTBEHHOE OIOIKETHOE

YHUKanbHbIA MPOrPaMMHbIA KIio4: O6paBOBaTeJII>Hoe YUPEKICHHUE BBICIICTO 06p3,30BaHI/IH

Leafdtel02a27cel taB9aa T e pif AisC kit roCyIapCTBEHHBII HHIYCTPHAIBHBI HHCTUTYTY

[HomuTexHUUECKUMN KOJUIEIHK

PABOYAA ITPOTPAMMA
y4eOHOM TUCIUTLTMHBI

«BHOJIOT' US»
(1xypc)

Ilo cnermmansHOCTSIM:

13.02.01. TennoBsle 2NEKTPUUECKNE CTAHIIUN

21.02.17 ITogzemHas pa3pabOTKa MECTOPOKIACHUN MOJIE3HBIX HCKOITAEMBbIX

2019



Pabouas mporpamma yueOHOW aucuuruiMHbl«buonorusa»paspaborana Ha OCHOBE
denepanabHOro rocygapcTBeHHOro obpasoBarenbHOro crangapra (mamee OI'OC)
cpenHero npohecCuoHaNIbHOr0 00pa30BaHUS MO CIEIIUATBHOCTSIM

13.02.01. TenoBbIe 3IEKTPUIECKUE CTAHIIUN

21.02.17 IloazemHas pa3pab0OTKa MECTOPOKICHUMN MOJIE3HBIX UCKOITAEMBbIX

Opranuzarnusi-pazpadorunk: [omurexunyeckuii komuiemx @I'bOY BO
«Hopuibckuii rocy1apCTBEHHBIN UHIAYCTPUAIBHBIM UHCTUTYT

Pa3paborunk: JlanunoBa Anna HukonaeBHa, mpernoaaBarenb

PaccmoTpena Ha 3acemaHuM TPEAMETHOM KOMHCCHUU €CTECTBEHHOHAYYHBIX
JTVCHUTUINH

[Ipencenarens koMuccuu M. B. Onelinuk

VY TBepKI€Ha METOIMYECKMM COBETOM MOJMTEXHHUYECKOTo Koiuemka PI'bOY BO
«Hopuibckuii rocy1apCTBEHHBIN UHIAYCTPHAIBHBIM HHCTUTYT

HpOTOKOJ'I 3accaaHus MCTOANYCCKOI'O COBCTA No OT « » 20 .

3aM. nupekropa 1o YP C.I1. bauHoBa




COIAEPKAHHUE

1 Tlactiopt pabGoueit mporpaMMbl YUEOHOM TUCIIUTITHHBL ... ..cveivveresrreessrenesssnneesnnns 4
2 CTpyKTypa U coJiepKaHre y4eOHOU JUCITUTIIMHBI 7
3 YcnoBus peanu3anyy IporpaMMbl YI€OHOM JTUCTIHIUTHHBL .........eeveeveerieesiresnnens 17

4 KOHTpOJIb M OLICHKA PE3YJbTATOB OCBOCHUS JUCHUTUTAHDI «..eevvveeesiveeesiveeesnenens 18



1 HHACITIOPT PABOYEN INPOI'PAMMBI YYEBHOHN
JANCIHOUITIMHBI
1.1 O6s1acTh NpUMEHEHUS MPOTPAMMBI Y4eOHON TUCHMILTHHBI

PaGouast nmporpamma y4yeOHOM JUCHUIUIMHBI SIBJISETCS YaCThIO MPOrPAMMBbI
MOJATOTOBKU CHEMUAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo
CHEIUATBHOCTSM CPEHEro MpoQecCHOHATLHOTO 00pa30BaHMS:

13.02.01. TenoBbI€ AIEKTPUIECKUE CTAHIIUN
21.02.17 Iloazemuas pa3pabOTKa MECTOPOKICHUMN MOJIE3HBIX UCKOIAEMBbIX

1.2 MecTo yueOHOIi JUCHUILUINHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH
CNENHUATHUCTOB CPe/IHEro 3BeHa:

VYyeOHast AMCUUIIIIMHA BXOAUT B 00111€00pa30BaTEeNbHbIN YUeOHBINA UK

1.3 leau u 3agauMm JUCUMILIMHBI — TpeOOBaHMS K Ppe3yjbTaram
OCBOEHMS TUCIHUILINHBI:

B pe3ynbTaTe 0cBOCHUS TUCHUILITUHBI 00y4YalOIMUNACS TOJKEH

3HATH/MIOHUMATD:

3.1. OcHOBHbIE MOJOXKEHUS OMOJOTUYECKUX TEOPUM U 3aKOHOMEPHOCTEH:
KJIETOYHOM TEOpUM, 3SBOJIOLMOHHOIO YyueHus, ydeHus B.M.Bepnaackoro o
ouocepe, 3akonbl [ MeHnjgens, 3aKOHOMEPHOCTH  HM3MEHYHUBOCTH W
HACIIEJICTBEHHOCTH;

3.2. CtpoeHne M (PyHKIIMOHUPOBAHHE OHOJOTHYECKUX OOBEKTOB: KIICTKH,
TE€HOB U XPOMOCOM, CTPYKTYPHhI BUa U IKOCUCTEM;

3.3. CymHocTh OMOJIOTUYECKUX ITPOLIECCOB: Pa3sMHOXKEHUS,
OIUIOJIOTBOPEHUS, JCHUCTBHS HCKYCCTBEHHOTO W  €CTECTBEHHOTO OTOOpa,
dbopMupoBaHUsT TPUCIOCOOJCEHHOCTH, MPOUCXOKACHUS BHUIOB, KPYroBOpPOT
BEIIECTB M TMPEBpAIEHUE DSHEPrUU B KJIETKE, OpPraHu3Me, B HKOCHUCTEMaX U
ouocdepe;

3.4. Bxuan BbIAaronmxcst (B TOM YHCJIE OTEYECTBEHHBIX) YUCHBIX B Pa3BUTHE
OMOJOTUYECKON HAYKU;

3.5. buosiorn4yeckyro TEpMUHOJIOTHIO U CHMBOJIUKY;

yMeThb:

V.1. OObwsicHaATh posib Ouosoru B  (GOPMHPOBAHWU  HAYYHOTO
MHUPOBO33pPEHUS; BKJIaJ OMOJOTHYECKUX TEOpUd B (OPMHUPOBAHHE COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA; €AUHCTBO XWBOM W HEKUBOW IPUPOIBI,
POJICTBO >KHUBBIX OPraHW3MOB; OTPHUIIATEIILHOE BIIUSIHUE AQJIKOTOJIsl, HUKOTHHA,
HApKOTUYECKUX BEIIECTB Ha SMOpPHUOHAIBLHOE U TMOCTAMOPUOHAIBHOE Pa3BUTHE
YeJIOBEKa; BJIMSHUE DKOJOTUUECKUX (PAKTOPOB HAa >KUBBIE OPraHU3MBbI, BIIHMSHUE
MyTareHOB Ha PAaCTEHMS, )KUBOTHBIX M YEJIOBEKA; B3AaMMOCBS3U U B3aUMOJICUCTBUE
OpraHW3MOB M OKpY)KalollleW cpeabl; TPUYMHBI W (AaKTOPhl  ABOJIOLNH,
W3MEHSAEMOCTh BHUJIOB; HApYIICHUS B PAa3BUTHU OPraHU3MOB, MYTAllMd M HX
3HAUYCHWE B BO3HUKHOBEHWU HACJICJICTBCHHBIX 3a00JI€BaHUN; YCTOWYHUBOCTD,
pa3BUTHE W CMEHBI DKOCHCTEM; HEOOXOJAMMOCTh COXpaHEHUsI MHOTrooOpas3us
BU/IOB;

V.2. Pemares 5rneMeHTapHbIe OHOJOTUYECKHE 3a/Jadd; COCTaBIISATH
AJIEMEHTAPHBIE CXEMbI CKPELIMBAHUS U CXEMbI MEpeHOca BEUIECTB W Iepelaydu
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HEPruM B HKOCHCTeMax (LeH MHUTaHWs); OMHCHIBATH OCOOCHHOCTH BHUIOB IO
MOP(OJIOTUYECKOMY KPUTEPHUIO;

V.3, BeisBAsATh cIOCOOBI MPUCTIOCOONIEHUSI OPTaHU3MOB K cpeie OOUTaHus,
UCTOYHUKM M HajJu4yhe MYTareHoB B OKpyXkawomieil cpeae (KOCBEHHO),
aHTPOIOTEHHbIE U3MEHEHHS B IKOCUCTEMAX CBOEH MECTHOCTH;

V.4. CpaBHUBaTh OMOJOTUYECKHE OOBEKTHI: XUMUYECKUNA COCTaB Tell )KUBOU
U HEXUBOW MPHUPOJIbI, 3apOJBIIICH YelOoBEeKa U JPYTUX >KUBOTHBIX, MPUPOHBIC
HKOCUCTEMBI M arpo3KOCUCTEMBI CBOE€W MECTHOCTH; IMPOLIECCHl (€CTECTBEHHBIN U
HCKYCCTBEHHBI OTOOp, OECIO0€ U MOJOBOE PAa3MHOKEHUE) U JeNaTh BBIBOABI U
0000IIeHNS HA OCHOBE CPABHEHMSI U aHAJIN3A;

VY.5. AHanu3upoBaTh M OLICHUBATH DPA3JIMYHBIE THUIIOTE3bl O CYIIHOCTH,
MIPOUCXOXKICHUH KU3HU U Y€JIOBEKa, TI00aNbHBIE HKOJIOTHYECKUE MPOOIEMBbl U UX
peleHus1, MOCaeICTBUS COOCTBEHHOM JIEATEIBHOCTH B OKPY>KaloIeH cpeie;

V.6. Haxoauth nHpopmanuio O OMOIOIMUECKUX OOBEKTaX B pa3iIMUHBIX
UCTOYHMKAX (yuyeOHHMKaX, CIPaBOYHMKAX, HAYYHO-TIOMYJISPHBIX U3JAHUSIX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax ceTd MIHTepHeT) U KpUTUUECKU €€ OLlEHUBATh;

B pe3ynbraTe ocBoeHUs y4eOHOM NUCHUIUIMHBI Kypca y 00y4aromerocs
bopMupyroTCACIeAyIOUINE 001IMe KOMIETEHIINH:

OK 1. [loHumaTh CyIIHOCTh M COLMAJIBbHYI0 3HAYMMOCTb CBOEH Oynyiein
npodeccun, MposIBIATH K HE YCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO JI€ATEIbHOCTh, BBIOMpPATh THIIOBHIE
METO/Abl M CIOCOOBI BBIMNOJHEHUS NPO(PECCHOHANBHBIX 3a/]ad, OLEHHUBATh HX
3 PEeKTUBHOCTD U KA4E€CTBO.

OK 3. IIpuHMMaTh penieHus B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisTh MOMCK U UCHOJb30BaHUE MH(GOPMALMHI, HEOOXOIUMOMN
711 3OPEKTUBHOTO BHITIOJHEHUS TTPO(PECCHOHANBHBIX 3a/1a4, MPOPECCUOHAIBHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. Hcnons3oBath MH(MDOPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B
npohecCHOHATBHOM NesSTENbHOCTH.

OK 6. PabGorate B koJJIeKTHBE M B KOMaHje, 3(P¢heKTUBHO 0OmATHCA C
KOJJIEraMH, PYKOBOJICTBOM, TOTPEOUTENSIMH.

OK 7. bpatb Ha cebOs OTBETCTBEHHOCTh 3a pPAOOTy UIEHOB KOMAaHJIbI
(MOJYMHEHHBIX ), 3@ PE3YJbTAT BBIOJIHEHUS 3aJaHHM.

OK 8. CamocrosTenbHO ONpenensiTh 3aJadyd  NPO(PECCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIICHUE KBATU(PUKALINH.

OK 9. OpueHtupoBarbCd B YCIOBHSX YACTOM CMEHBI TEXHOJOTHM B
poheCCUOHATIBHON JIEATEIIbHOCTH.

1.4 PexoMeHayemMoe KOJMYECTBO 4YaCOB Ha OCBOEHHE MPOrpaMMbl
yueOHoi JucHUILIUHBI «buosorusm):

MaxkcumanbHas yueOHast Harpy3ka o0y4daroIerocs cocTaBisier 76 4acos,

Bxurouaer B cebst 00s13aTenbHOM ayAUTOPHOM Harpy3ku 51 yac, B TOM yucie
41 4ac NeKIMOHHBIX 3aHATHIN U 10 YacOB MPaKTUUECKUX 3aHITUH.



Kpome 3Toro Ha BHEAyAUTOPHYIO CAMOCTOSTENBHYIO pab0Ty 00ydaromerocs
BBIICIISIETCS 25 4acoB.

[Ipu uTeHHHU JEKIMOHHOTO Kypca TEKYIIMA KOHTPOJb YCBOCHHS Yy4eOHOTrO
MaTepuaia OCHOBHOM Maccoi 00y4aroluXcsi OCYIIECTBIAETCS B (popMe TECTOBOTO
KOHTPOJIsl 3HAHUM, MUCbMEHHOTO W UHIMBUIYaIbHOTO YCTHOTO OIpoca .



2 CTPYKTYPA Y COJEP)KAHUE YYEFHOM TUCIUITIINHBI

2.1 O0beM yueOHOM TMCHMILIMHBI M BHABI Y4€0OHO padoThI

Bup yueOHoi padoThI Oo6bem
4acoB
MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 76
Oo0s13aTesibHAs ayIMTOPHAsA yueOHasi Harpy3Ka (Bcero) 51
B TOM YUCJIE!
- Ta0OpaTOPHBIE 3aHITHUS 10
BHeayauropHasi camocTosiTe/IbHASA padoTa 00y4aroumerocs o5
(Bcero)
B TOM YHCJIE:
- IOATOTOBKA JOKJIA/I0B 3
- paboTta ¢ y4eOHUKOM 4
- cOCTaBJIeHUE TA0JIMIL, KaK CII0CO0 3aKpEIUICHUS MTOJTyYE€HHBIX 9
3HAHUU;
- perIeHue 3a71a49 6
- Hantucanune pedeparon 3

Hrorosast arrecrauus B gopme 3auema




2.2 TemaTH4ecKHii IJIAH U coiepKaHue Y4eOHOi TucuuIIuHbI «bruosorus

HauMmeHoBanue Conepxxkanue yueOHOro MaTepuaJia, JJabopaTopHbie M MPAKTUYECKUe O0bem | YpoBeHb
pa3iesioB U TeM padoThl, CAMOCTOsATE/IbHAsA Pa00Ta 00y4alOLINXCH 4acoB | OCBOCHMS
1 2 3 4
Pa3znen 1
IIpoucxo:xkaenue u
HaYaJIbHbIE 3TalbI 2
Pa3BUTHSA KU3HU HA
3emuie
Tema 1.1 Coneprkanue yueOHOTO MaTepHraia
Mmuoroo6pasue 1 | OcHOBHBIE CBOMCTBA KMBOTO. YPOBHHM OpraHU3aIlMy >KUBOW MaTepuu. PasHooOpas3ue
KUBOT'O MHpa. CTPOCHMS W IIPOSIBICHUN JKU3HEICATEIIBHOCTH JKMBBIX OPraHU3MOB. Teopuu
BosHuKHOBEHHE BO3HMKHOBEHUs JKM3HM Ha 3emie. I'umore3a akagemuka A.M. Onapuna o 2 1
’KW3HM Ha 3emiie MPOUCXOXKJIEHUN >KU3HU. YCIOBUS Cpelbl, CIOCOOCTBOBABUIME BO3HUKHOBEHHIO
KA3HM Ha 3€MJI€ Ha PAHHUX JTalax €€ SBOJIIOUUU, NPUHUUIIAAIBHOE E€IUHCTBO
XUMHUYECKOTO COCTaBa )KMBBIX OPTaHU3MOB M HEKUBOW MTPUPOJIBI.
Pasznen 2 Yuenue o 15
KJIETKE
Tema 2.1 Conepsxanue yueOHOro Matepuaia
XuMHIIeCKas 1| Makpo 1 MUKPO3JIEMEHTbI, HEOPraHUUYE€CKHE KOMIIOHEHTHI KJIETKH: BOJA U €€ POJIb B
Opranu3any:d KICTKH KJIETKE: KATUOHBI, AaHUOHBI, UX POJIb B 00OECIICYCHHUH MPOIECCOB KU3HEACATEITHHOCTH.
OCHOBHbIE OPraHUYECKHUE BEILIECTBA, BXOAS]IINE B COCTAB KJIETKU: OENKH, UX 2 1
CTpoeHHE U (YHKIUH; )KUPBI U YTIIEBOJIbI KAK CTPYKTYPHbIE KOMIIOHEHTHI U
VCTOYHHUKH SHEPTUU B KIIETKE; HYKJIIENHOBBIE KACIOTHI, UX TUIIbI, CTPOEHUE U
¢bynkiun; yasoenue mosiekyn JJHK, cuntes PHK, AT®.
JlabopaTopHas padora Nel 9

cDepMeHTaTI/IBHOG PpaCHICIUICHUE IICPOKCH A BOAOPOJa B TKAHAX OPraHu3MOB.




BHeaynutopHasi camocTosiTeJIbHAsi padoTa 00y4aommuXxcst
CocTaBbTe CpaBHUTEIBHYIO TAOIUILy HYKICHHOBBIX KHCIIOT, YePTHI CXOACTBA U Pa3IHUHs
«CpaBautenpHas xapakrepuctuka JJHK u PHK» [1]cTp.35-37, [2]cTp.111-115

Tema 2.2 ObmeH
BEIIECTB U
npeodpazoBaHue
DHEPTUU B KJIETKE

Coneprxkanue yueOHOro Matrepuaia

1| OOMeH BeleCcTB U MPEBPALLEHUE SHEPTUHU B KIIETKE — OCHOBA BCEX MPOSIBICHUN €€
KHU3HEACATEIbHOCTU. ABTOTPO(HBIC U TeTePOTPO(DHBIE OPraHU3MBI, IIACTUYECKUN U
SHEPreTHYECKUii 0OMEH. DTarbl IHEPreTUIECKOro oomeHa. PoToCUHTES.
XEMOCHUHTE3.

Tema 2.3 CtpoeHue
U (YHKLIHUH KIETKU

Coneprkanue yueOHOTO MaTepuasa

1| Tunbr xnetok. bakTepuanbHass KieTka, OCOOCHHOCTHM pa3BUTUA. Bupycel —
BHEKJICTOUHBIE (POPMBI KU3HU, MEXAHU3M 3apaxeHUs. DYKApUOTHYECKUE KIICTKU:
pacTuTellbHasT W KUBOTHAs, CXOACTBO W pasznuuue. (OCHOBHBIE OpPTraHOU/IBI
HYKAPUOTUYECKUX KIIETOK.

JlabopaTopHas padora Ne2
CtpoeHue pacCTUTENIbHBIX U KUBOTHBIX KJIETOK.

Tema 2.4 Jleneuue
kieTok. Kierounas
TEOpHs CTPOCHUS
OpTraHU3MOB

Coneprkanue yueOHOTO MaTepuaia

1| JleneHue KIETOK — OCHOBA PA3MHOKEHHUS U UHIUBUIYaJIbHOTO PA3BUTUSI OPraHU3MOB.
JKu3HEeHHbI HUKIT KJIETKU. MUTOTHYECKUI UK, MUTO3. KileTouHast Teopus
CTPOEHHUSI OPTaHU3MOB.

BHeayauropHasi camocTosiTeJIbHAsI padoTa 00y4aromuxcst
N3yuuTh U 3aKOHCTIEKTUPOBATh TeMy «KieTouHas Teopusi CTpOSHUS
opranu3zmMoBy.[2]ctp.117-120

3anosHuTh Tabuy «Mutos» [1]ctp.64-70, [2]cTp.162-165

da3sl MUTO3Aa HN3menenust, mporucxoasiye B KIETKe

Pa3zgen 3




Pazmuoxxenue n

HHIUBUAYATbHOE
pa3BuUTHE
OpPraHnu3MoB
Tema 3.1 Conepxanue yueOHOro MaTepuaia
PazmHoKeHne 1| CriocoOs1 pa3MHOKeHHUs: Oecrionoe U mojioBoe. opmbl GECIIOIOTO Pa3MHOKEHUSI. 2 1
JKUBBIX OPTaHH3MOB OmnoporBopenue. Meito3. @a3bl, 3HaUeHUE, OMOJTOTHUYECKUIA CMBICI Mei03a.
BueayauropHasi camocTosiTeJibHAsI padoTa 00y4aronuxcs
3anosHuTh Tabsmiy «Meiosy [1]ctp.78-82, [2]cTp.169-172 2
da3pl Melo3a | nenenue meiiosa Il nenenne meiio3a

Tema 3.2 Conepxanue yaeOHOro MaTepuaia
NunuBuayanbHOE —
pasBHTHE 1| DmOpuosOTHS. OHToreHVes. OMOpHOHANIBHBIA  TIEPUO]T pasBUTHSL: npobieHue
OPraHH3MOB racTpyJisiiiusi, MEepBUUHBIN opraHoreHes. [locToMOpHOHATBHBIN MEPUOA Pa3BUTHS: 2 2

npsMOE€ W HEONpsMOE  pPa3BUTHE  OPraHU3MOB. CXoncTBO  3apOBIIIEH.

buorenernueckuii 3akoH. Pa3BuTHe oOpraHusma OKpyxaromas cpena. BuusHue

BpeJIHbIX ()aKTOPOB HA Pa3BUTHE 3apO/IbIIIa
Paznen 4 OcHOBBI
reHeTHKH H 25
ceJIEKIIUM
Tema 4.1 OcnoBubie | CopepskaHue yueOHOro MaTepuaia
TOHATHA TCHETUKH. | 1| 'egeTmka — Hayka O 3aKOHOMEPHOCTSX HACIEICTBEHHOCTH M H3MEHUMBOCTH.
I'nbpunonornyeckuit OCHOBHBIC TIOHSATHE TEHETHKW: TEHbI, aJUJIeJIbHbIE TE€HBI, TEHOTUIl, (EHOTHII. 1 1
MCTOJ U3yHCHHA 3aKOHOMEPHOCTH HaCJeI0BaHUs MPU3HAKOB. [JOMUHAHTHBIM MPU3HAK, PEIECCUBHBIN
HaCJIeJOBaHUS MpPH3HAK.
mpr3nakos I 2 | MonorubpuaHoe ckpemuBanue. [lepBoiii u Bropoit 3akonsl ['. Mennens. Henmomxoe
Menpens. 3akoHsi I 2 2

AOMHWHHPOBAHUC.
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Mennens 3| AurubpuaHoe u MoauruopuiHoe ckpemuBanue. Tpetuid 3akoH [.Menaemns — 3akoH
HE3aBUCHUMOTO KOMOMHUPOBAHUS.

BueayautopHasi camocTosiTeJibHAsI padoTa 00y4aromuxcs

Pemienue 3a1a4 Ha MOHOTMOPUIHOE CKPEIIMBAHKE

Pemienue 3aay Ha TUTHOPUIHOE CKPENIMBAHUE
Tema 4.2 Conepxanue yueOHOro MaTepuaia
Cuemiennoe 1| Ananusupyromiee  CKpeluBaHue. XPOMOCOMHAsl TEOpPHUSl  HACJIEICTBEHHOCTH. 3
HacCJICIOBAHUE I'C€HOB. CoensieHHOE€ HaciaegOBaHHME T'eHOB. B3amMoaelcTBHE aJUICIBHBIX M HEaJUICIIHHBIX
BzanmonericTue FCHOB.
reHoB. I'eHeTnKa BHeayauTropHasi caMmocTosITeJIbHASE padoTa 00y4aromuxcst
nona. HacieoBaH!E | BpimoiHeHHE CXEMBbI CKpEILIMBAHUS IIPU HEAJJIEJTIbHOM B3aMMOJICHCTBUHU T€HOB
IIPU3HAKOB, [1]ctp.124-127, [2]cTp.207-209
CHCILICHHBIX C 2| I'enetnka moja. AyTOCOMBI, TIOJIOBBIE XPOMOCOMBI. [ €HOTHI Kak 1eJI0CTHAs CUCTEMA.
110JIOM CootHomenue nonoB. Otouuusa X- u Y-xpomocoM. Hacnenosanue, cuersieHHOE ¢ 3

MIOJIOM.

BHeayauropHasi caMmocTosITeIbHAsI padoTa 00y4aromuxcst

Pemenue 3a1au Ha aHATM3UPYIOIIEE CKPEIIMBAHUE.

Pemenue 3amau Ha HACIEIOBAHUE CLIETIJIEHHOE C MOJIOM.
Tema 4.3 Conepsxanue yueOHOro Matepuaia
HacnencrBennas 1| Myranmuu. Heonpenenennasi, WHAWUBUIAyalbHAsS WM3MEHYMBOCTh. MyTalnoHHas
V3MEHYUBOCTb. U3MEHYUBOCTh. JIOMUHAHTHBIE M peueccuBHble MyTanuu. CBOHCTBAa MyTalUu. 2
3aBUCUMOCTh [Momummonausi. KomOuHatHBHAS W3MEHYUBOCTh. DEHOTHUMUYECKAS N3MEHUYHUBOCTD.

MIPOSIBJICHYUS TE€HOB
OT YCJIOBUH BHEIIITHEU
cpenbl

Hopwma peakuuu.

JlabopaTopnas padora Ne3
«I3MEHYMBOCTH OPraHU3MOB, PE3YJIHTAT HCKYCCTBEHHOTO 0TOOpa, OCTPOEHUE
BAPUALIMOHHOIO PsJ1a U BAPUALIMOHHON KPUBOW).
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Tema 4.4 LlenTphl Conepxanue yaueOHOro MaTepuaia
MHOroobpasus 1 1| Ceneknusi — HayKa O CO3/JaHUM HOBBIX YJIYUYIIEHUE CYIIECTBYIOIINX MOPOJ
TIPOUCXOKACHHA JIOMAITHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTCHHUI. 3aKOH TOMOJOTHUYECKUX 1 1
KyﬂBTyijH; PAZIOB B HAcJeCTBEHHOM n3MenunBocty. H.M. Basunos. ITopoxa, copt. Ot6op 1
pacTCHUN. JaKOH ruOpUIU3aIys KaKk OCHOBHBIE METOIBI cenekmuu. ['eTeposuc. cKyccTBEHHBINH
TOMOJIOTHYECKHUX MyTareHes
PALOB . JlaGopaTopHasi padora Ne 4
HaCJIeNCTBCHHON «Cenexuus pacteHul. LIeHTpbI IPOUCXOXKIEHUS U MHOTO00Opa3us KyJIbTYPHBIX
m3MeHunBoctu H.H. o
pacTeHUIN 2
BasunoBa. MeTobl
CEJICKLIUYU PACTEHUI
Y KUBOTHBIX
Tema 4.5 Cenekuus Coneprxkanue yueOHOro Matepuaia
MHUKPOOPTaHU3SMOB. 1| buorexuonorus. ['ennas unxxenepusi. Microiap30BaHue MUKPOOPTaHU3MOB B
HocTikeHns 1 HaposiHO0M x03siicTBe. PaboTh! cenekuuonepos [LI1. Jlykbsinenko, A.I1. 1 2
OCHOBHBIC [llexypauna, B.H. MamonToBoii. Cenekinonnas padora M.B. MuuypuHna: npuBuBKa,
HalpaBJICHUA METOJ] MEHTOPa, OTJIaJIeHHAs] THOPUIU3aIusl.
CEJIEKIINU
BHeayauropHasi caMmocTosiTe/IbHAsI pa00Ta 00y4aroIMXCst
OtBetuth Ha Bonpockl raBsbl 11, [1]ctp.310 «Cenexuust pacTeHUM, )KUBOTHBIX U 2
MUKPOOPTaHU3MOB.
Paznen 5
JBOJIIOLHOHHOE 22
yueHHue
Tema 5.1 PazButue Conepxanue yueOHOro MaTepuaia
Ouosoruu B 1| Ucropus npeacTaBiIeHU O pa3BUTUH KU3HU Ha 3eMile. AHTUYHBIE U CPEIHEBEKOBBIE 1 1

JIOJTAPBUHCKU A
nepuox. Hayunsie u

MPEACTABICHUS] O CYUIHOCTH W Pa3BUTUU XU3HHU. CUCTEMa OpPraHUYECKON MPHUPOIBI
K. Jlunnes. PazButue 3BOMIONMOHHBIX UAeH. DBomonronHas teopus JK-b. Jlamapka.
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COLMAJIbHO-
SKOHOMUYECKHUE
MPEANOCHUIKU
teopuu Y. JlapBuHa.

EcrectBeHHO - HayuHble npeanocbuiku Teopun Y. JlapBuna. Kpyrocsetnsie
nyremectBus Y. JlapsuHa.

BHeayautopHasi camocTosiTeJIbHAsE pa00oTa 00y4aommuXxcsi
[ToaroToBUTH NOKIIABI 110 OHOrpadguu U HayyHOU nesrenbHocTy Y. JlapBuHa

Tema 5.2 Yuenne Y.

Coneprkanme yueOHOTO MaTepuasa

HapBuna 06 1| OBomonmonnas teopus Y. Jlapsuna. Yuenue Y. [lapBuna 00 nCKyCcCTBEHHOM OTOOpE.
HCKYCCTBEHHOM U Metonuuecknii oT00p, Oecco3HaTENbHBIN O0TOOpP, ecTecTBEeHHBIM 0TOOp. boprba 3a y)
€CTECTBEHHOM cymiectBoBanre. @opmbl OOPHOBI 32 CYIIIECTBOBAHHE: MEXBUOBAs, BHYTPUBHIOBAS,
otOope. Popmbl O0oprOa ¢ HEOIArONPUATHBIMU YCIOBUSIMU BHEIITHEN CPEJIbI.
€CTECTBEHHOTO
oT60pa BHeayauTopHasi camocTosiTe/IbHAas padoTa 00y4yalommuXxcs

CocraButh Tabnuiy «CpaBHEHUE IEUCTBUS UCKYCCTBEHHOT'O M €CTECTBEHHOIO OTOOpay.

[2]cTp.41

CpaBHurenbHble npusHaku | EctecTBeHHbI 0T00p | MckyccTBeHHBINH 0TOOD
Tema 5.3 Conepsxanue yueOHOro MaTtepuaia
[TpucriocodnTentHbIe 1T Tongmie «pHCIOCOBIEHHOCTH Bi/Ia». [IOKPOBHTENLCTBEHHAS OKPACKa,
OCOOEHHOCTH npenynpexaaromas okpacka. Mumukpus. [IpucnocoOuTeNpHOE TOBEIEHNE. 2
CTPOCHH OKpacKu OTHOCHTENbHBI XapakTep NPUCIOCOOIEHHOCTH.
TeJa U IOBEICHUS
KHBOTHBIX. JlabopaTopHas padora Ne 5.

«ITpucnocoOIEHHOCTh OPraHU3MOB K Cpejie OOUTaHUSD)
Tema 5.4 3a0ota o Conepxanue yueOHOro MaTepuaia
IIOTOMCTBC. 1| 3a0ota o moromcTBe. MHCTUHKTBI. PU3HNOIOTMUECKUE afalITALHH. 2
PU3N0IOTHIECKUE
aanTam BHeayautopHasi caMmocTosiTe/IbHAsI pa00Ta 00y4aroIMXCst

[TonroToBKa MOKJIA0B HA 3aJaHHBIC TEMBI.
Tema 5.5 Bug, ero Coneprxanue yaeOHOTo MaTepuaia 1
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KPUTEPUH U 1| MukposBosmtouus. Onpezaenenue noHsTyus Bu, nonyisiuusa. Kpurepuu Bua.
CTPYKTypa
Tema 5.6 Coneprxkanue yueOHOro Matepuania
OBOMIOUUOHHAA POjb | 1| MyTalMOHHBIH Mpoliece Kak MOCTOSHHO JISHCTBYIOIINIA HCTOYHUK HACIIEICTBEHHOM
MYTaIHH. U3MEHYUBOCTH, UICTOYHHK Pe3epBa HACIEACTBEHHOMN3MEHUNBOCTH TTOMYJISIIUH.
['eneTnueckue 3aKoH cTaOMIU3UPYIOLIEro CKpelmuBanus — 3akoH [. Xapau, B. BaitnOepra. 2
IIPOLIECCHI B CrnyyaliHOe HEHAIIpaBJIEHHOE U3MEHEHUE YacTOThl reHOoB. [lepuoanueckue konedanus
MONYJIALUSX. YUCIEHHOCTU. MTHOpHUIUHT — OJM3KOPOJICTBEHHOE CKPEILIMBAHME.
Tema 5.7 Iyt Conepxanue yueOHOro MaTepuaia
AOCTHHKCHUS 1| Apomopdo3. Unnoanantanus. Jlereneparus — Kak MyTH JOCTHXEHHS
Ononoruyeckoro 6uostorudeckoro nporpecca. Juseprennus. Konseprenuus. [Napamnenusm. [Ipasuna
fiporpecca. 3BOJIIOLIUM — HEOOPATUMOCTh YepeJOBaHNE HATIPABIEHHBIX YBOJIOIMIA. 2
Mopdonoruueckue
3aKOHOMEPHOCTH
OHnoJI0oTNYEeCKOM
HBOJIIOLIUU.
5.8 PazButue xxu3znu | ConaeprkaHue ydeOHOTO MaTepuasa
Ha 3eMJIC. 1| Paznoobpa3ue sxu3HeHHbIX popM. [logpaznenenne nctopun Haiei miaHeThl Ha 3pbl
Y riepuobl. Pa3BuTHe )XU3HU B apXEUCKOU, MPOTEPO30MCKON, MATIEO30UCKOH, 2
ME3030MCKOM, KaitHO30MCKOM 3pax. OCHOBHbBIE COOBITHS B HBOJIIOIIUU PACTCHUH U
YKUBOTHBIX.
5.9 llpoucxoxaenue | ComepxkaHue yueOHOro MaTepuasa
HelIoBeKa 1| IMonoxeHue yeoBeKa B CUCTEME KHMBOTHOTO MHpa. DBoonus npumaros. Ctagun
HBOJIIOIINY YENIOBEKA: APEBHEUIITNE JIIOIU, TPEBHUE JIIOIH, IEPBHIC COBPEMEHHEBIC 3

moau. Poinb Tpynia B mpoucxoxaeHue yeiaoBeka. CoBpeMEHHBIH 3Tar 3BOJIIOLUN
YeJI0BeKa.

BHeayauropHasi camocTosiTeJIbHAsI padoTa 00y4aromuxcst

CocrtaButh Tabauity « OCHOBHBIE ATallbl MPOUCXOXKACHUS yenoBekay.[1]ctp.213-219,
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[2]cTp.90-97

Pa3nen 6
B3aumooTHOIIEHUS
OPraHu3Ma M Cpebl

Tewma 6.1 buocdepa,

C

oJiepKaHKue y4eOHOTo MaTepuaa

ce CIpyKTypa # 1| Yuenue B.M. Bepuaackoro o 6uocdepe. KocHoe BemecTBo 6mochepsl, )xuBoe

(GyHKIHH. BEIIECTBO, OMOTEHHOE BEIIECTBO, OMOKOCHOE BemecTBO orocheprl. Cion 6mocdepsl. 1
B HOTCOIICHOIR H HX KpyroBopor BemiecTs B npupojie. EctecTBeHHbIE COOOIIECTBA dKUBBIX OPTaHU3MOB.

CBOMCTEA. buoreoneno3sl. ynkuuu 6noreoneHo3a. ABToTpodsl. ['ereporpodsl.

Tema 6.2 Conepsxkanue yueOHOro Matepuaia

Abuotnyeckue =

(baKTOpBI CPEIB. 1| A6uotnueckue GpakTopsl cpeabl. IHTEHCUBHOCTH JEHCTBUS (PAaKTOPOB CpesIbL:

I TCHCHBHOCTE PETYJIAPHO-TIEPHOMIECKHE, HEPETYIAPHBIC, HATIPABIICHHBIE. Bsaumopeiictsue

feficTBHA (haKTOpOB (dakTopoB cpeapl. OrpaHUUUBAIOIINN (baE(TOp. BunoBoe pazHooOpasue 6M01I€H030B.

cpestsl. BHOTHUECKHE Henu nutanus. [IpaBusio skonornyeckoi nupamuabl. CMeHbl OMOLIEH030B. CUMOHO3. 2
(baKToph! Cpesth! Koonepanus, MyTyain3m, KOMMEHCAIU3M. AHTVH6H0TquCKHe OTHOLUEHUS:

B3aMOOTHOLLCHI XHUIIHAYECTBO, TApa3uTU3M, KOHKypeHIus. Heltpanusm.

MEXKITY

OpraHu3Mamu.

Tema 6.3

[Tpupoausie pecypcbl CopeprxaHue yueOHOTO MaTepuaiia

U UX Hcronbp3oBanue. | 1| HencuepnaeMele u ncuepnaeMble NPUPOIHBIE PECYPCHI, TOCIEACTBUS X039HCTBEHHOU 2
[TocnencrBus JeSATEIbHOCTH YEeJIO0BEKa JJI OKPYKAIOIIEH cpefibl: 3arpsa3HEHUs BO3IyXa, IPECHBIX

XO3SICTBEHHOU BOJ, MHUpOBOro okeaHa. AHTPOIIOT€HHbIE U3MEHEHMS TIOYBHI. BiusiHue yenoBeka Ha

JEATEIIbHOCTU pPaCTUTENBHBIN U )KUBOTHBIA MUpP. PagroakTuBHOE 3arpsi3HeHrne OMocQepsl.

YyeJI0BEeKa JJIs
OKPYXKaroIIEH Cpebl.

BHeayautopHasi camocTosiTeJIbHASE padoTa 00y4aromuxcs
[ToaroroBka pedepaToB, TOKIAJA0B HA 3aJaHHBIC TEMbI

15




Tema 6.4 Oxpana
MIPUPOJIBI U
MEPCIIEKTUBBI
PaLMOHAIBHOTO
VCIIOJIb30BaHUSI.
buonnka

Coneprxanue yueOHOro Matepuaia

1| Oxpana npupojsl — AeJI0 BCEro yenoBeuecTBa. Mepsl 1o oXpaHe IPUPOIbL:
MexaHudeckas pU3nKo-XxuMudeckasi, 0MoJornyeckas OUMCTKa BOJbI, IEPEX0/1 Ha
Jpyrue BUIbI TOIUIMBA, YCTaHOBKA (PriibTpoB. [IpaBuiibHas MIIaHUPOBKA TOPOJOB U
3eJIeHbIX HacaxxaeHui. [IpenoTBpalieHre HeMpoOU3BOCTBEHHBIX 3aTPAT
OpraHUYECKUX U MHUHEPAJIBHBIX PECYPCOB, KOMIUIEKCHOE MX HCIIOJIb30BAaHUE,
OMOJIOTMYECKHUE METOABI OOPHOBI C BPEAUTEISIMU, OPTaHU3ALUs 3aII0BETHUKOB,
3aka3HUKOB. KpacHas kHura. bBuoHnka — HalpaBJIeHHE B HAYKE U TEXHUKE, LETb
KOTOPOT'O UCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS U1l pENICHUS] MHKEHEPHBIX 3a]a4 U
pPa3BUTHS TEXHUKHU.

Bcero:

76

16




3 VYCJOBHUSA PEAJIM3AIIMM TIPOTPAMMBI YYEBHOM

JANCIHOUITIMHBI

3.1 TpeOoBaHuT K MHHMMAJIBLHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpamMmbl JAUCHUIUIMHBL TpeOyeT Haluyusi y4eOHOro kaOuHera
00111e00pa30BaTeNIbHBIX 0A30BBIX JUCIIUTLINH.
O6opynoBanue yueOHOro KaOUHETa:

- I0CAJI0YHBIE MECTA MO KOJUYECTBY 00YUAIOIINXCS;

- paboyee MeCTO MpenoaaBaTers;

- KOMIUIEKT Y4€OHO-METOANUECKUX TOCOoOUi mo qucuuruinie «buonorus.
TexHuyeckue cpeacTBa 00yUeHUS:

- TOCAJI0YHBIE MECTA IO KOJIUIECTBY 00YUaIOIUXCS;

- pabodee MeCTO MPenoaaBaTes;

- UIHTEPAKTHUBHAs JOCKa

3.2 UndopMmannonHoe odecnevyeHne o0yueHust
IlepeyeHbp pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

OcHogHble UCMOUHUKU:

1. A.B. [Tumenos Ypoxu 6uonoruu B 10 -11 kmacce. SApocnasib.
Axanemus.2018r.
2. B.C. Kyumenko «O1eHKa KauecTBa NOATOTOBKH BBIITYCKHUKOB CPETHEN

(TmoJiHOM) IKOJIBI 110 Onosiorum» «JIpoda» 2016r.

3. J.K.benses, [1.M.boponun «O61mast ouonorus» 10-11 kmace, M.:
[Ipocsemenue, 2017.
Jlononnumenvnvle UCMOYHUKU:

1. A.A3umoB, Y. bola , Pacel u Hapoabl. ['eH, MyTaiys v 3BOIIOLMS YEIIOBEKA.
M.: HenTtpnonurpad, 2019

2. AN .Hukumos, P.A. IlerpocoBa «buomnorust B Tabnumiax» M.: Mnekca,
20119

3. A.ILT opkun, buonorusi. CoBpeMeHHas WIUTIOCTPUPOBAHHAS SHIUKIIONEINS.
2016

4, I'.C.KanunoBa, A.H. MsrkoBa «buonorus. IToaroroBka kK sK3amMeHy»,

pekoMeHaauu U 3a1anus — M.: Actpens, 2017

5. JI.B.Briconkas, I'.M. Jdpmvmun «O6mas onoaorusy: Yueoauk mis 10-11
KJIACCOB C yIiIyOJeHHBIM H3ydeHHeM Onosioruu B mkoie. M:IIpocsemienue,
2017.

6. O.Bb.I'uranu, O.H. Cnepanckas «O61m1as 6uosiorus», yueOHoe nmocooue —

M.: ITpomaryp, 2016

Humepnem-pecypceoi:

biodan.narod.ru

biouroki.ru

biolog188.narod.ru

bio.1lseptember.ru

informika.ru
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4 KOHTPOJIb M OIEHKA PE3YJIBTATOB OCBOEHUSA

JUCHUIIIAHBI

Pe3yabTaThl 00y4eHUs:

®opMbI U METOABI KOHTPOJIS

OO6wmue u npodeccuo- 3Hanus u U OLICHKH Pe3y/1bTaTOB
HaJIbHbI€ KOMIIETEeHIUH yMeHUS o0yueHust
OK 1. [Tonumats cymnocts | 3.1, 3.5 Pemienue 3anauy;
Y COLMAIBHYIO 3HAUUMOCTh | Y.1,¥V.2, V.5 oopMIIEHHE OTUYETA O
cBoeil Oymaymieit mpodeccun, BBITIOJTHCHUN TTPAKTUYECKHUX
IPOSIBIISATH K HEX pabor;
YCTOWYUBBINA UHTEPEC TECTUPOBAHUE;
OK 2. Opranu3oBbIBaTh 3.1,3.2,3.3 [TucbMeHHbIN OMPOC;
COOCTBEHHYIO JIeSITeNbHOCTD, | Y.1,¥Y.5, V.6 COCTaBJICHUE CPABHUTEIIbHBIX
BBIOHPATh THUIIOBBIE METO/IbI TaOJIHUIL;
1 CITOCOOBI BBITTOJTHEHUSI TECTUPOBAHUE
npodeCCHOHANIBHBIX 33J1a4,
OIIEHHUBATh MX
(O PEKTUBHOCTH U KAYECTBO
OK 3. ITpunumarts pemenusa | 3.1, 3.4, 3.5 ITuceMeHHBIN OIPOC;

B CTaHAAPTHBIX U
HCCTAaHJAAPTHBIX CUTYyallUAX
N HCCTHU 3a HUX
OTBCTCTBCHHOCTD.

V.1,¥4,V5,¥.6

TECTUPOBAHUE

OK 4. OcymiecTBisiTh MOUCK
Y UCIIOJIb30BAaHUE
nHpopManu, HeoOXO0AUMOI
111 5 (HEKTUBHOTO
BBITIOJTHCHHUS
npodeCCUOHANIBHBIX 3a]1a4,
po¢eCCUOHATILHOTO U
JUYHOCTHOTO PA3BUTHS.

3.1,3.2,3.3,3.5
V.1,V2,¥4,V.5

CocraBneHue CpaBHUTEIBHBIX
Ta0JIHNIL;

TECTUPOBAHHUE;

odopMIICHHE OTUETA O
BBITIOJTHCHUH TTPAKTHYECKUX
pabor;

OK 5. Ucnonp3oBaTh

3.1,3.4,3.5

[TucbMeHHBIN OPOC;

nH(pOpMAITMOHHO- V.1,V.2,¥4,V.5 | opopmienue oruera o
KOMMYHUKAIIMOHHBIE BBITIOJTHEHUH MPAKTUICCKHUX
TEXHOJIOTHH B paboT;

npodecCHOHAIILHON TECTHPOBAHHUE
JIeSITCILHOCTH.

OK 6. PaGorats B 3.1,34,3.5 [TucsMeHHbIN OIpoC;
KOJUICKTUBE U B KOMaH/JIE, V.1,V.5 COCTaBJICHUE CPABHUTEIIbHBIX
3¢ HexTUBHO 00LIATHCS C Ta0uII;

KOJUIETaMHt, PYKOBOJICTBOM, TECTUPOBAHUE
MOTPEOUTEISIMU

OK 7. bpatsb Ha cebs 3.1,3.2,3.3,3.5 | Obopmienne otyera o

18




OTBETCTBEHHOCTH 3a padOTy
YJICHOB KOMAaH/IbI
(MOTYMHEHHBIX ), 32
pe3ynbTaT BHIMOTHEHUS
3aJIaHUM.

V1,¥3,V4,V5

BBITIOJITHCHUH MTPAKTUYCCKHUX
pabor;
TECTUPOBAaHUCHAITUCAHUE
JIOKJIa10B U pedhepaToB;

OK 8. CamocTOSTEIHLHO 3.1,3.2,3.34 CocraBiieHuE CpaBHUTEIIbHBIX
ONpPEAEATH 3a/1a4n V.I1,V.2, V.3, TaOJIHIL;

po(hecCHOHATBFHOTO U vV4,¥5 TECTUPOBAHUE;

JUYHOCTHOTO Pa3BUTHS, oopMIICHUE OTYETA O
3aHHUMATBCS BBITIOJTHEHUU MPAKTUYECKHUX
caM0o00Opa30BaHUEM, pabor;

OCO3HAHHO IIJIAHUPOBATh

MOBBITIICHUE KBATU(DUKAIIUH

OK 9. OpueHntupoBathcs B 3.1,34 CocTaBiieHUE CPAaBHUTEIIBHBIX
YCIIOBUAX YaCTOU CMEHBI V.I,V.2, V5 TaOJIHII, HAITMCAaHHUE JOKJIaI0B

TEXHOJIOTUU B
npodecCuOHAIbHON
NEATEIHLHOCTH.

u pedeparos,
caMoCTOsTeNIbHas paboTa
TECTUPOBAHUE,
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