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K OINOII no npodeccuu
23.01.08 Criecaps 110 peMOHTY CTPOMTE/bHBIX MalluH

PABOYASA ITPOTPAMMA
00meo0pa3zoBaTe/TbHON JUCHUIUTHHBI
OYII.13 «buosorusa»

2023



Pabouast mporpamma o OYTI.13 Buosnorus paspaboTaHa Ha OCHOBe ITPUMepPHOI
06111e00pa30BaTe/IbHON AUCLUIUIMHBI «Broorys» fiyist mpodeccHoHanbHBIX 00pa30oBaTe/TbHbIX
opraHu3arLyii, 6a30BbIil ypOBEHb.

Pekomengorano: ais YI'TIC 09.00.00,13.00.00,15.00.00, 23.00.00, 38.00.00, 22.00.00

PACCMOTPEHO:
Ha 3acefanuu [legarornueckoro cosera ®I'6OY AI10 UPTIO
ITportokoa Ne 13 o «29» cenrsibps 2022 r.

YTBEPXIEHO:

Ha 3acezanny CoBeTa 110 OL|eHKe KaueCTBa MPUMEepPHbIX pabourx MporpaMm
00111e00pa30BaTeILHOTO U COLMAIbHO-TYMAaHUTAPHOTO LIUK/IOB CPeIHEro MpPogeCcCHOHATBLHOTO
obpa3oBaHus

ITpotokon Ne 14 oT «30» Host6psi 2022 T.

Opranusarys:

I'BIIOY ITAMT um. N.N. Jlenice

Hertesa E.C. — npenosaBaresib

PaccmotpeHo 1 o106peHo Ha 3acepanuu [TIK

IIpotokon Ne  OT « » 2023

Pykosogutesns ITLIK / /
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1. OBLUAAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI
OBLWWEOBPA3OBATEJIbHOU ANCUUNTIJINHDBI «<BUOJIOTITNA»

1.1. MecTto AMCUMM/IMHbBI B CTPYKType oOpasoBaTesibHOW
nporpammsl CIMNO

ObuweobpasoBaTenbHaa gucumnanHa «bmnonormna» nyvyaetca Ha
6a3oBoM ypoBHe B 06uieobpa3oBaTeNlbHOM LMKEe y4ebHOro nnaaHa
OCHOBHOW MnpogeccruoHanbHOW obpa3oBaTeSIbHON MPOrpamMMbl BCEX
YKPYMHEHHbIX Fpynn cneumanbHocTen/npodeccmnin 3a UCKIYEHNEM,
cnegywoowmx: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00,
35.00.00, 36.00.00, 49.00.00, 54.00.00 (54.02.07). NepeymncreHHbIM
YKPYMHEHHbIM rpynnam cneunanbHocTen/npogeccumn
pekomMeHayeTcss u3ydaTb obuieobpa3oBaTeflbHYIO  AUCUUMNIINHY
«bunonoruna» B obveme 144 yaca.

TpynoeMKoCTb AuCUMNANHbI «Bnonorma» Ha 6a3o0BOM ypoBHEe
cocTaBnsaer 72 4aca, W3 KOTOopbiIXx 12 YacoB BKJIlOYaeT
npoeccnoHanbHO-OPNEHTUPOBAHHOE COoAEep)KaHue, ycuameatuiee
npodeccnoHasrbHY COCTaBJIAOLWLYO MO KOHKpPEeTHOW npodeccum nim

cneynanbHOCTU B 3aBUCMOCTW oT ProcC Cro
npodeccmn/cneumnanbHOCTN.
[MpodeccnoHanbHO-opUeHTUpPoOBaHHOE cogep)xaHue

peannsyeTca B NpukaagHom moayne (pasgen 5 “buonornsa B XnsHmn")
ona Bcex npodeccun/cneymanbHOCTEN Ha MaTepuane Keuncos,
CBA3aHHbLIX C aHanM3oM UHoOpMauUM O Pa3BUTUN N MPUMEHEeHWUU
bnotexHonormm nNo oTpacnsam  byayuwen npodeccmoHanbHON
neatenbHOCTM obydawwmxca. Kpome Toro, npogeccmoHasnbHo-
OpVEeHTUpPOBaHHOe Ccohep)XaHue Yy4duTblBaeTca B pasgene 4
“Ikonorna” npu BbINOJIHEHUN NAabOPATOPHbLIX N NMPakKTUYecKnx pabor,
CBsI3aHHbIX C byayuen npodeccnoHanbHON  OEeATeNIbHOCTbIO
obyyatoLmxcs.

MNepunopn obyyeHnsa n pacnpeneneHne no cemecTpam onpenensetT
obpa3oBaTesibHas OpraHmMsaunsg CaMoCTOATEsSIbHO, C YY4E€TOM JIOMMKN

dopmmpoBaHus npeaMeTHbIX pe3ysbTaTos, 00 mX n
NPOEeCCNOHANIbHBIX KOMMETEHLWA, MexnpeaMeTHbIX CBS3en C
ApYyrumMmn ANCUNMTINHAMMU obuieobpazoBaTesIbHOroO 7

obuwenpodeccnoHanbHOro LMKI0B y4ebHOro niaHa.



1.3. LLleau n nnaHupyeMblie pe3ysbTaTbl OCBOEHUA
AUCLUNJIMHDI:

Uenb: dopmMunposaHme 'y CTYOeHTOB npencrtaB/ieHNs o
CTPYKTYPHO-(PYHKLIMOHANIbHON OpPraHn3aumm XMBbIX CUCTEM pPa3HOro
paHra KakK OCHOBbl MPUHATUA pelleHUn B OTHOoWeHUNn 0O0BLEKTOB
XXVUBOW Npupoabl U B MPON3BOACTBEHHbLIX CUTYaLMNSX.

3apaum:

1) cdopmmpoBaTb MNOHUMaAHME CTPOEHUSA, MHoroobpasns wn
0COBEHHOCTEN >KUBbIX CUCTEM pPa3HOro YPOBHA oOpraHm3lauum,
3aKOHOMEPHOCTEN MpPOTEeKaHna OuoNormMyeckux MnpoLeccoB u
SAIBJIEHNIN B OKpYy>Xalulen cpene, UesoCTHON Hay4YHON KapTUHbI MUPa,
B3alMMOCBS3M U B3aMMO3aBUCUMOCTUN €CTECTBEHHbIX HaYK,;

2) pa3BUTb yMeHUs onpenensaTb >XWBble 0ObEKTbl B NPUPOLE;
nposoAnTb HabnwaoeHms 3a 23KoOCUCTEMaAMWU AONS  BbISBAEHUSA
€CTEeCTBEHHbIX M aHTPOMOreHHbIX WU3MEHEHWUWN, UHTepnpeTupoBaTb
pe3ynbTaTbl HabnaeHNRA,

3) chopMupoBaTb HaBbIKWN npoeeneHns MpPoCTenLwmnx
brnonornyecknx saKCnepuMeHTaIbHbIX UccnengoBaHUm ¢ cobnogeHmnem
npaswi 6be3onacHoro obpalweHns c obbekTamu n obopyaoBaHmNeM;

4) pa3BUTb YMEHMSA UCMNOJIb30BaTb MHGPOPMaLNO BMonorn4eckoro
XapakTepa 13 pas3indHbIX NCTOYHNKOB;

5) chopmMupoBaTb YMEHUA MPOrHO3MpPOBaTb MOCNEACTBUA CBOEWU
0eATesIbHOCTM MO OTHOLLUEHUIO K OKPYXXatlowen cpeae, CO6CTBEHHOMY
300pOBblO; 000CHOBbIBAaTb W cobnogaTb Mepbl NPOPUNAKTUKN
3aboneBaHuN.

6) chopmMupoBaTb MNOHMMAHME  3HAYUMOCTU  OOCTUXKEHUN
Brnonorn4yeckom Haykm u TEXHOOrMN B NPaKTUYECKON OEeATEeNbHOCTU
YyesioBeKa, pPa3BUTUM COBPEMEHHbLIX MEAULUMNHCKUX TEXHONOrnMm wu
arpobmnoTexHonorun.



1.2.2.

NMnaHupyemblie pe3ynbTaThl

coorBeTCcTBUU C DPIOC CINO M Ha ocHoBe DPIOC COO

OCBOEeHMA obweobpasoBaTeslbHOM AOUCLUNJIUHDI

Kopg n NMnaHupyemblie pe3ynbTaTbl OCBOEHUA AUCLUNJIMHDI
HauMeHOBaHue
topMupyeMbIx O6wue’- OucumnaMHapHble?
KOMMeTeHuumn
OK 01. B YacTu TpyAoOBOro BOCNUTaHua: C(POPMMPOBAHHOCTb 3HaHUW O MecTe N pPosu
BbibnpaThb - FOTOBHOCTb K TpyAy, OCO3HaHME UEHHOCTW | bnosormm B  CUCTEME  HAY4YHOro  3HaHUS;
Ccnocobel MacTepcTBa, Tpynoobue; (PYHKLMOHA/IbHOW PaMOTHOCTU 4YesloBeKa [Jis
ﬁg?;g??mzigii - OTOBHOCTL K aKTUBHOM AEATENBHOCTM | PELIEHNA XKINSHEHHDIX npobnew;
HOI TEXHON0rn4yeckom n coumnasibHON | chopMMPOBAHHOCTb yMeHusn PaCKpbIBaTb
NesTenbHOCTM HanpaBJIEHHOCTW, CMNOCOBHOCTb WMHUUMUPOBATL, | COAEp)KaHme OCHOBOMOJAraloLWmnx
NPYMEHUTEeNbHO | MJIaHMPOBaTb W  CaMOCTOATE/NIbHO BbIMOJHATL | BMONOrMYeCKUX TEePMUHOB W MOHATUA: XKWU3Hb,
K pa3JINYyHbIM TaKylo OesATeNbHOCTb; KNneTka, TKaHb, OpraH, oOpraHusMm, BUn,
KOHTEKCTaM - NHTepec K pPa3NYHbIM cpepaM | nonynaums, skocuctema, buoueHos, bGmocdepa;

npodeccnoHaibHON OeATesIbHOCTH,

OsnageHue YHUBEpPCaIbHbIMM y4yebHbIMUK
rno3HaBaTesIbHbIMU OENCTBUAMMN:

a) ba3oBble norn4yeckue O0emcCTBUA:

- CaMOCTOATEJIbHO opMynnpoBaTb n

aKTyam3npoBaTb nNpobnemMy, paccMaTpuBaTh ee
BCECTOPOHHE;

mMeTabonmam (obMeH BelecTB M MpeBpalleHne
3Heprun), romeocTas (camoperynsauwus),
bnocnHTes 6enka, CTPYKTYypHas oOpraHm3auuns
XKMBbIX CUCTEM, OUCKPETHOCTb, CaMoperynauus,

camoBoOCrnpou3sefeHune (penpooykuuns),
HacnenCTBEHHOCTD, N3MEH4YNBOCTb,
3HEepPro3aBMCUMOCTD, pocT n pasBuTue,

! YKa3blBalOTCS IMYHOCTHBIE U MeTanpeaMeTHble pe3ynbTaThl n3 ®rOC COO (B nocnegHen pegakumm ot 12.08.2022), popMupyemble
obuweobpa3zoBaTesibHON ONCLUMIINHON

2[lncumnamHapHble (NpeaMeTHble) pe3ybTaThl YKa3biBaloTcsa B cooTBeTcTBUM ¢ ®ITOC COO (B nocnenHen pegakuum oT 12.08.2022)




- yCTaHaB/MBaTb CYLIECTBEHHbI MNPU3HAK WK
OCHOBaHUA AN CPaBHEHUS, Khaccudpukaumm u
0606LeHuns;

- onpenenaTb UeNun OeATeNbHOCTW, 3a4aBaThb
napamMeTpbl U KPUTEPUN UX OOCTUIKEHUS;

- BbISIBJIATb 3aKOHOMEPHOCTU U MPOTUBOPEYUS B
paccMaTpPUBaAEMbIX SBJIEHUSX;

-  BHOCUTb KOPPEKTUBbI B [OeATEsIbHOCTb,
OLIEHMBATb COOTBETCTBME pPe3y/ibTaTOB LENamM,
OLIEHMBATb PUCKWN NOCNEACTBUN OeATesIbHOCTU;

-  pa3BuMBaTb KPEaTUBHOE MbllUJIEHNE TMPW
pPEeLIeHNN XXN3HEHHbIX Npobrem

6) ba3o0Bble uccnepoBaTesibCKue AenucTBma:

- BnageTb HaBblKaMu y4yebHo-
nccnenoBaTesibCKON n MPOEeKTHON
neATeNbHoOCT!, HaBblKaMun paspeLlieHns
npobnew;

- BbIIBNIATb MNPUYUHHO-CNEACTBEHHbIE CBS3U U
aKTyanm3umpoBaTb 3ajavy, BblABUraTb rmnoTesy
€e pelweHns, HaxoauTb aprymMeHTbl AN
NOKa3aTeNbCTBa CBOUX YTBEPXXAEHWUN, 3adaBaTb
napamMeTpbl U KPUTEPUWN PELLEHNS;

- aHa/M3MpoBaTb MOJIYYEHHbIE B XO4e pelueHns
3a[a4n pe3ysbTaTbl, KPUTUYECKN OLEHMBATbL UX
OOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHMEe B
HOBbIX YCJIOBUSAX;

- YMeTb MEePEHOCUTb 3HAaHUSA B MO3HaABaTEJ/IbHYIO
N NMPaKTUYeCKyto 061acTn XXN3HeOesaTeNbHOCTY;

- YMeTb WHTEerpupoBaTb 3HaHMWA W3 pPa3HbIX
npeaMeTHbIX obnacren;

YypOBHEeBas opraHusauuns;
CPOPMMPOBAHHOCTb yMeHMUs packpblBaTb
cofepxxaHue OCHOBOMOJ1AraLWmnx
Brnonornyecknx TEOpPUM N TUMOTE3: KIIETOYHOMN,
XPOMOCOMHOM, MYTauUWOHHOW, 3BOJIOLVOHHOWN,
MPONCXOXKOEHNS XXN3HUN N YeNOBeEKa;

ChOPMMPOBAHHOCTb yMeHMUS packpbiBaTb
ocHoBononarawwme 6uonormvyeckme 3akoHbl WU
3akoHoMepHocTu (I'. MeHgena, T. MopraHa, H.N.
BaBunosa, 3. lNekkensa, ®. Mwnnepa, K. bapa),
rPaHNLbl UX MPUMEHUMOCTU K XXUBbIM CUCTEMaM;
npunobpeTeHne onbiTa MPUMEHEHUS OCHOBHbIX
MeTOA0B Hay4YHOro no3HaHWA, UCMOJIb3yeMbIX B
brnonorun: HabnwoeHNs M ONUCAHUA  XKUBbIX
CUCTEeM, NPOLLEeCCOB U SAABJIEHUN; OpraHusaumnm u
nposefeHUs BMONOrMYeCcKOro 3KCNepuMeHTa,
BblOBVXXEHNSA TUMNOTE3, BbIABJIEHNS 3aBUCUMOCTU
Mexnay nccnenyembiMm BeJINYMHAMMU,
00bACHEeHUS  MOJIyYEeHHbIX  pe3ysibTaToB WU
dhopMynMpoBaHNS BbIBOOOB C WCMOJIb30BaHUEM
HaY4HbIX MOHATUA, TEOPUA U 3aKOHOB;

CchopMUpPOBaAHHOCTb yMeHus BblOENATb
CyLleCTBEeHHble MNPU3HaKM BUPYCOB, KJIETOK
NPOKapmoT U 3YKapuoT; OAHOKJETOYHbIX =
MHOIOKJ1Ie TOYHbIX OpraHm3Mos, BNOOB,
bvoreoueHo30B ©n 3KocucTeM; ocobeHHOCTU
npoueccos obmMeHa BeweCcTB K NpeBpalleHns
SHeprum B KNeTke, PoToCNHTE3A, NNAaCTUYECKOro
N 3HepreTmyeckoro obmeHa, XeMOoCuHTesa,
MNTO3a, Meno3a, OMJ0LOTBOPEHMUSA, Pa3BUTUA U




- BblOBUraTb HOBble noeu, npennaraTtb
OpUrnHasbHblE NOAX0Abl U PELLUEeHUS;
- cnocobHoCTb nx NCMoJIb30BaHUA B

rMno3HaBaTesIbHOM N COLUMANIbHON MPaKTUKe

Pa3MHOXXEHUS, WHAWBMAYANIbHOrO  pPa3BUTUSA
opraHm3ma (oHTOreHesa), 6opbLObI 3a
CyLlecTBOBaHue, €CTeCTBEHHOro oTbopa,
BnaoobpasoBaHus, npucrnocobneHHocTn
opraHusmMoB K cpege obuTaHusa, BAUSAHUSA
KOMMOHEHTOB 3KOCUCTEM, AHTPOMNOreHHbIX

N3MEHEeHUN B DKOCUCTeMax CBOeN MeCTHOCTH,
KPyroBopoTa BeLeCTB N NpeBpalleHne 3Heprum
B buoccepe;

ChOpMMPOBAHHOCTb yMEeHUA pewaTb
brnonornyeckue 3aga4u, COCTaBJ/IATb
FEHOTUMNNYECKMEe CXeMbl CKpelmBaHUa  Ons
pa3HbIX TWUMNOB HacsefoBaHUS TMPU3HAKOB Y
OpraHnW3mMoB, COCTaB/IATb CXeMbl MepeHoca
BeweCcTB W 3Heprnm B 3KocucTtemax (uenu
NMNTaHNSA, MNLLEBbLIE CETW)
OK 02. B o6nacT¥ LEHHOCTU HAY4YHOrO NO3HAHMUA: ChOpPMMPOBAHHOCTb yMEHUN KPUTUYECKN
Ncnonb3oBaTb - CPOPMNPOBAHHOCTb MWPOBO33pEeHNd, | OLLeHNBaTb MHopMaumio brnonornyeckoro
COBpPEMEHHbIE COOTBETCTBYIOLLEr0  COBPEMEHHOMY  YPOBHIO | COOEP)KaHWUS, BKJ/OYAKOLWLYIO  MCeBAOHaY4YHble
ﬁgiﬂﬁ?a Pa3BUTUA HaykKn W 0OLWEeCTBEHHON MNPaKTUKWN, | 3HAHUA W3 pas3NYHbIX WUCTOYHMKOB (CpeacTBa
aHanm3'a|/| OCHOBAHHOI O Ha ananore KyJbTyp, | MaccoBon UWHGoOpMaLnmM, Hay4dHO-NOMyaspHbie
MHTeprnpeTauum cnocobCTBYOLWEro OCO3HAaHWUID CBOEro MecTa B | MaTepuasnbl); UHTEPNpPeTnpoBaTb  dTUYECKME
NHopMaLN U1 MOSINKYIbTYPHOM MUpPE; acnekThbl COBpPEMEHHbIX nccnenoBaHuMmn B
WH(POPMALIMOHH | - COBEPLUEHCTBOBAHMNE A3bIKOBOW U YMTaTeNbCKon | bBuosioruum, MeaunumnHe, bnotexHonornu;
bl€ TEXHOJNIOTUWN | KynbTypbl Kak CpeACcTBa B3aMMOAENCTBUA MeXAY | paccMaTpmBaTb  raobanbHble  3KOJI0rn4yeckmne
AN MOABbMU M MO3HAHNA MUPA; npobseMbl COBPEeMEeHHOCTW, (opMMpoBaTbL MO
g;';:ﬁ“e“m - OCO3HaHMe LEHHOCTU Hay4YHON [OeATesIbHOCTU, | OTHOLUEHWUIO K HUM CO6CTBeHHy}OVI'IOBVILI,I/HO;
npodeccuoHany | TOTOBHOCTb  OCYLLECTBAATb  MPOEKTHyl 1 ChOpPMMPOBAHHOCTb YMEHUN co3pasaTb
HOW nccnenoBaTesibCKyo 0eATesIbHOCTb | COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE CO0bLLeHmns

0EeEATENIbHOCTN

nHONBMAYaJibHO U B IFPpyrire;

Ha ocHoBe 6uonornyeckorm uHgopMauun u3




OBnageHune YHUBEpPCasbHbIMU y4eObHbIMK
no3HaBaTe/IbHbIMU AENCTBUAMU:

B) paboTta ¢ uHcpopmauunen:

- BJlaleTb HaBblkaMW MOayYeHUs MHGopMaLum n3
WCTOYHUKOB pPa3HbIX TWUMNOB, CaMOCTOATENbHO
OCYLLECTBNISATb MOUCK, aHaIU3, CUCTeEMaTU3aLMIO
N  WNHTeprnpeTauuto WHdopMaunm pasanyHbIX
BNUAOOB 1 hopM NpeacTaBAeHUS;

- co3faBaTb TEKCTbl B Pas3/IMYHbIX opMaTax C
Yy4€TOM Ha3Ha4YeHUsA WHGopMaLMN 1N LeneBon
ayamTopuu, BblbMpass onNTUManbHyl GopMy
npeacTaB/eHUs 1 BU3yaausauunu,

- OueHMBaTb [OOCTOBEPHOCTb, JIEFMTUMHOCTb
WHpopMaLMK, ee COOTBETCTBME MPaBOBbIM U
MOpPaJibHO-3TUYECKNM HOpMaM;

- WUCMOoNb30BaTb CpeAcTBa MHMOPMALMOHHBLIX W

KOMMYHUKALIMOHHBIX TEXHOJIOTUIA B pPeLleHUu
KOFHUTUBHBIX, KOMMYHUKATUBHbIX "
OPraHM3aLMOHHbLIX 3ada4 C cobnogeHnem
TpeboBaHU 3ProHOMUKM, TEeXHUKU
6e3onacHOCTWN, ruUrneHbl, pecypcocbepexxeHus,
NpPaBOBbIX n 3TUYECKUX HOPM, HOPM

nHdopMaLmMoHHON 6e3onacHOCTH;
- BJlafeTb HaBblkaMW Pacno3HaBaHMSA N 3alUUTHI

HECKOJIbKUNX NCTOYHUKOB, rPamMoTHO
NCMNONb30BaTb NOHATUMHbLIN annapaT buonorum

MHpopMaumn, WHGOPMaUMOHHON 6Ge3onacHOCTKU

JINYHOCTU
OK 04. | - rOTOBHOCTb K CaMopa3BUTUIO,
SPheKTUBHO CaMOCTOATENLHOCTY 1 CAMOOMPEeAeNeHMIO; npnobpeteHne onbiTa MNPUMEHEHNS OCHOBHbIX
B3a|/|M0,ﬂ,e|7|CTBO HaBbIKaMU y‘-|e6HO- MeTonO0B Hay4YHOro rno3HaHusd, UCIMoJIb3yeMbIX B

BaTb 1 paboTaTb
B KOJIJIEKTUBE W

-oBNlafeHune
nccnenoBaTesIbCKOW, MPOEKTHOM U couunasibHoM
neaTenbHOCTH;

buonormn: HabnwaeHWs N  ONUCAHUA XKUBbIX
cncrTem, rnpoueccos un ABJIEHUN; opraHnsaunn u
nposengeHns Brnonornyeckoro SKCNnepmnmMmeHTa,




KOMaHOe

OBnapeHue YHUBepcaJZibHbIMU
KOMMYHUKATUBHbIMU O0,EeACTBUAMM:

O) coBMecCTHasA BeATeNbHOCTb:

- MOHMMaTb W WCNOJSb30BaTb MNpenmyLlecTBa
KOMaHAHOM N MHOUBUAYaNbHOW paboThl;

- MPUHMMATb UEeSn COBMECTHOW OesTeNbHOCTMH,
OpraHn3oBbIBaTb N KOOPOAUHMPOBaATb OENCTBUSA
Mo ee AOCTUXXEHMUIO: COCTaBNATb MNJlaH OEeNCTBUNA,
pacnpegensaTb poam € y4eTOM  MHEHUn
y4aCTHUKOB 06Cy>XaaTb pe3ysibTaTbl COBMECTHOMN
paboThl;

- KOOpAWHMPOBATb W BbINOAHATL paboTy B
YyCNOBUSAX peasibHOro, BUPTYaJIbHOroO n
KOMBNHMPOBAHHOIO B3aMOLENCTBUS;

- OCyLW,ecTBNATb MO3UTUBHOE CTpaTernyeckoe
rnosBefeHme B pPas3/INyHbIX CUTyaunsx, NposaBASaTb
TBOPYECTBO n BoobpakeHue, ObITb
WHNLUNATUBHbBIM

OBnapeHue YHUBepcaJsibHbIMU
pPerynaTuBHbIMU B,EUCTBUAMM:

r) npuHATHME cebsa n apyrux niopen:

- MPUHUMATb MOTMBbI WU aAPryMeHTbl
nonen npwv aHanuse
nesaTenbHoOCTY;

- MPU3HaBaTb CBOE MPaBO M NPaBO ApPYrux aoaen
Ha oWnbKM;

- pa3BMBaTb CMOCOBHOCTbL MOHUMATb MUP C
no3vumnm Apyroro 4YesoBekKa

Apyrnx
pe3y/ibTaToB

BbIABVXXEHNSA TMNoTe3, BbIABJIEHUA 3aBUCMMOCTU
Mexnay nccnenyembiMum BeJIN4NHaAMU,
00bACHEeHUS  MOJIYyYEeHHbIX  pe3ysibTaToB WU
opmynnpoBaHna BbIBOLOB C WCMNOJIb30BaHNEM
Hay4HbIX MOHATUN, TEOPUN N 3aKOHOB

OK 07.
CopencTBoBaTb
COXpaHeHuto

B o6nacTm 3KoNorM4eckoro BOCNMTaHuA:
- COOPMUNPOBAHHOCTb 3KOJIOMMYECKOW KYJbTypbl,
MOHMMaHWe BJINSAHNSA COLMAJIbHO-9KOHOMUNYECKUX

chopMMPOBAHHOCTb
Nnosy4YeHHble 3HaHUSA

yMeHusl
ans

NPUMEHNATb
obbacHeHusa




OKpYy>KatoLien
cpeasbl,
pecypcocbepex
€HUI0,
MPUMEHSATb
3HaHKnA 06
N3MEHEHUN
KaMMmaTa,
MPUHLMNbI
6epexxnmeoro
nMpon3BOACTBa,
3P PEeKTNBHO
0encTBoBaThb B
4ype3Bbl4aWHbIX
CUTyaumnax

npoueccoB Ha  COCTOAHME  TMpUpPogHON U
counanbHOW cpenbl, 0CO3HaHWe rnobanbHOro
XapakKTepa 3KoJorm4yeckux npobnewm;

- NJaHUPOBaHME N OCyLLeCcTBNEeHNe OEeNCTBUN B
OKpPY>Xalollen cpefde Ha OCHOBE 3HaHuA uenen
YCTONYMBOIr0 pa3BUTUS Ye10BEYECTBa;

aKTUBHOE HenpusaTue AOeNCTBUN, NPUHOCALLNX
BpeL OKpy>XawLen cpene;

- YMEeHMe nporHo3mposaTb HebnaronpusaTHbIe
3KOJIOrnYyeckmne nocnencTemsa npennpuHMMaemblX
O0encTBUN, NpefoTepallaTb UX;

- paclmpeHue onbITa
3KOJIOMMYeCKON HanpaB/IEHHOCTMU;

- OBJlageHne HaBblKaMW y‘-leﬁHO-I/ICCJ'IED,OBaTeJ'IbCKOVI,
I'IpoeKTHOM N COUMNaNbHON AEesaTeNIbHOCTHU

0eAaATesIbHOCTHN

brnonornyeckmx nNpPoOLEeCccoB W SABNEHUN, LN
MPUHATNS NMPakKTUYeCKnX peLleHnin B
MOBCEOHEBHOM XXWU3HU C Uenblo obecrnevyeHns
6e3onacHOCTM CBOeEro 340POBbS W 340POBbS
OKpyXalwux nogen, cobnwogeHna 340p0OBOro
obpa3a »XW3HW, HOPM FPaAaMOTHOro NoBeAeHUs B
OKpy>XalLwen npupooHon cpene; MNOHUMaHMe
HeobXxoAMMOCTN  WNCMONIb30BaHUSA  OOCTUXXEHUN
coBpemMeHHon buonornm mn buotexHonorum ans
pPaLMOHaNbLHOr0 NPUPOLOMNOJSIb30BaHNS




2. CTPYKTYPA U COOEP>XAHUE OBLLEOGPA3OBATEJIbHON

ANCUUMNJINHBLI

2.1. O6beM AucCUMNJIMHbI U BUAbI Y4eOHON paboThl

Bun yyebHomn paboTbl

O61beM B yacax

O6bem obpasoBaTesibHOW NPOrpaMMbl AUCLUMNIIUHDI 72

B T.4.

OcHOBHOe copep>XaHue 72

BT. Y.

TeopeTunyeckoe oby4veHmne 40
B T.4. NpoheCcCrMoHaNbHO-OPNEHTUPOBAHHOE 5

cofepxxaHme

npakTu4eckne 3aHaTuA 20
B T.4. NpopeCcCnoHaNbHO-OPpNEHTUPOBAHHOE 3

cofepxxaHune

nabopaTopHble 3aHATUSA 4
B T.4. NpocheccnoHanbHO-OpUEeHTUPOBAHHOE

copjepxaHue

KoHTponbHasa paborta 6

MpomMeXxyToyHasa atrecTauma (3auer) 2




2.2. TeMaTM4YECKMUM NJIaH U copaep >XaHue AUCLUNIIUHLI

HauMmeHoBaH Ob6be
ne Copep>xaHue y4ebHoro matepmana (ocHoBHoe U NnpodeCcCUOHAJIbHO- ) M dopmMupyemM
pasmencs u OpPMEHTUPOBaHHOE), NabopaTopHbie U NpaKTUYeCcKue 3aHATUA, NPUKJIAAHOW yaco ble
Moaynb (NPU HANN4YUMK) KOMMNeTeHLuum
TeM B
1 2 3 4
Paspen 1. Knetka - CTPYKTYPHO-(PYHKLLMOHANIbHaA eauHULLA )KUBOIO
18
Tema 1.1. OcHOBHOe coaep>XaHue OK 2
buonorus
KaK Hayka. 2
O6bwasn
XapakKrepuc
TUKa XXU3HU | TeopeTnyeckoe obyuyeHume: 2
CoBpeMeHHble oTpacan buonorm4eckmx sHaHun. Ceasb dbnonorum ¢ 4pyrumMmm Haykamu:
brnoxnmus, buodunsmka, bnoHmka, reHoreorpapusa n gp. Ponb n mecto buonormuv B
dhopmMmnpoBaHMM CoOBpeMeHHON Hay4HON KapTUHbI MUpa. YPOBHN OpraHu3aunm >XnBsom
MaTepun. ObLLas XxapakKTepUCTUKA XXU3HWN, CBONCTBA XXNBbIX CUCTEM. XUMUNYECKNI
COCTaB KJ1eTOK
Tema 1.2. OCHOBHOe coaep>XXaHue 6 OK-1
CTpyKkTypHO- | TeopeTuueckoe obyyeHue: 2 OK -2
¢dyHkumoHa | Kneto4dHasa Teopus (T. LLeaHH, M. LLUnenneH, P. Bupxos). OCHOBHbIE NMOJIOXKEHUSA OK-4
NbHaA COBpPEeMeHHOMN KJ1IeTO4YHOW Teopun. Tunbl KNeTOYHOW OpraHu3auunn:
opraHM3saum | NPOKapuoTUYeCKNN N sykapmoTniecknim. OAHOKIETOYHbIE N MHOIOKJ/1IeTOYHbIE
fl KNIeTOK opraHmn3mbl. CTpoeHmne rnpoKapnoTnyeckon KneTkn. CtpoeHmne syKapmnoTnyeckon
KNeTKW. HekneTo4Hble hopMbl XU3HU (BUPYCbl, BakTepunodarn)
JlabopaTopHbie 3aHATUA: 2

MpunobpeTeHne onbiTa NPUMEHEHUS TEXHUKN MUKPOCKOMUPOBAHUS MPWU BbIMOJIHEHUN
nabopaTopHbIX paboT:
JlTabopaTopHas




1. JlabopaTopHas paboTa «CTpoeHune KneTkn (pacTeHuns, XUBOTHbIe, rpubbi) n
K/IeTOYHbIE BKJIOYEHUA (KpaxMas, KapoOTUHOUAbI, XJ1I0ponaacThbl,
XpomMonnaacTbl)»

MoaroToBka MMKponpenapaToB, HabnwaeHne C NOMOLLBLIO MUKPOCKOMa, BbiBEHNE
pPasINyYnin Mexay ndyvyaemboiMm obbekTamu, GopMympoBaHMe BbIBOOOB

MpakTuyeckue 3aHATUSA: 2
BupycHbie n 6aktepmanbHbie 3aboneBaHusa. ObLme NpUHUMNbLI UCNOJSIb30BaHMNS
NleKapCTBeHHbIX BelwecTB. OCObeHHOCTU NpUMeHeHUA aHTUBNOTNKOB.
MpencTtaBneHme yCTHbIX COOBLLEHNI C Npe3eHTaunen, NnoaroToBJEHHbIX MO MepeyHo
NCTOYHUKOB, PEKOMEHA0BAHHbIX NMpernoaaBaTesieM
Tema 1.3. OCHOBHOe copep>XaHue 4 OK-1
CTpyKkTypHO- | TeopeTunyeckoe oby4eHue: 2 OK -2
¢dyHKuMOHa | XpomocoMHas Teopusa T. MopraHa. CTpoeHne XpoMoCoM. XpOMOCOMHbIN Habop
JibHblE KJIETOK, TOMOJIOr NYHbIE U HEFOMOJIOrMYHbIE XPOMOCOMbI, FarnJIoOuaHbIA N AUNJIOUAHbIN
tdhakTopbl Habop. HyknenHosble kncnotbl: JHK, PHK HaxoxaeHne B KieTke, UX CTPOEHMe U
HacnepcTBe | PyHKUMN. MaTpuyHbIie NpoLECChl B KNeTKe: penankauns, bnocnHtes benka,
HHOCTHM penapayns. FeHeTU4eCKnim Kog n ero CBOMNCTBa
MpakTnyeckue 3aHATUA: 2
PelueHne 3agady Ha onpegeseHmne nocnenoBaTesIbHOCTN HYKIeOTUAO0B, aMUHOKUCIOT
B HOpMe 1 B CJly4ae naMeHeHus nocsenoBaTtesibHOCTU HykneoTunaos AHK
Tema 1.4. OCHOBHOe coaep>XaHue 2 OK-2
O6meH TeopeTnyeckoe obyyeHue: 2
BeLLecTB U MoHaTne meTabonnsm. ACCUMUAALNA N OUCCUMUNALNA - OBE CTOPOHbI MeTabonmnima.
npespaweH | Tunbl obMeHa BeleCcTB: aBTOTPOMHLIN N reTepoTPOdPHbLIN, a3p0bHbIN 1 aHa3PO6HbLIN.
me sHeprum | [nactnyecknn obmeH. PoTocnHTE3. XEMOCUHTES
B KJ1IeTKe
Tema 1.5. OCHOBHOe coaep>XaHue 2 OK-2
XKusHeHHbih | TeopeTnyeckoe obyuyeHue: 2 OK -4
LUK KneTo4yHbIn LK, ero nepunogbl. MUTO3, ero ctagum n npoucxoasiwime npouecchl.
KJIeTKM. Buonorunyeckoe 3Ha4yeHne MnuTo3sa. Menos n ero ctaguun. NosepgeHme XpoMoCcoM B
MuTo3. Menose. KpoccmHrosep. bnonormyeckuin cMbiCn Menosa
Meunos
KoHTponbHa | MosieKySpHbIN YPOBEHb OPraHn3aL My XXNBOro 2




A pabora

Paspen 2. CtpoeHue n (pyHKL UM OpraHusMma 20
Tema 2.1. OCHOBHOe coaep>XXaHue 2 OK -2
CtpoeHue TeopeTnyeckoe obyuyeHue: 2 OK -4
opraHusmMa MHOroksfeTo4YHble opraHn3Mbl. B3anMocCcBsA3b OpraHoB U CUCTEMbl OPraHOB B

MHOIOKJIeETOYHOM opraHusme. [oMeocTas opraHm3Ma 1 ero nogaep>xaHue B

rnpouecce XnsHeneatTesbHOCTH
Tema 2.2. OCHOBHOe copep>XaHue 2 OK -2
dopMbl TeopeTunyeckoe obyuyeHume: 2
pa3MHoOXXeH | PopMbl pasMHOXKEHUSA OpraHn3MoB. becrnosioe n nosoBoe pasMHOXKeHne. Buabl
usa B6ecnonoro pasMHoXeHus. NonoBoe pa3MHOXKeHMEe. [aMeToreHes y XUBOTHbIX.
opraHusmoB | CnepmaTtoreHes n ooreHes. CTpoeHne noaoBbiX KNeTok. OniogoTBOpeHme
Tema 2.3. OCHOBHOe copep>XaHue 2 OK -2
OHTOreHes TeopeTunyeckoe obyuyeHume: 2 OK-4
pacTeHun, NHonBuayanbHOEe pa3BuUTME OpraHM3mMoB. DMOpmoreHes n ero ctagun.
XXUBOTHbIX U | [TocTaMbpuoHanbHbIN Nepuoa. CTaamm NOCTIMOPMOHANIBHONO PA3BUTUSA Y XKUBOTHbLIX
yesioBeka n Yyenoseka. lNMpsaMoe n Henpamoe pa3suTune. bruosornyeckoe ctapeHue n cMepThb.

OHTOreHes pacTeHun
Tema 2.4. OCHOBHOe copep>XaHue 4 OK -2
3akoHoMepH | TeopeTuyeckoe obyyeHue: 2 OK-4
oCcTH OCHOBHbIE MOHATUSA reHeTUKN. 3aKOHOMepHOCTM obpa3oBaHNA raMeT. 3aKoHbI .
HacnepoBaH | MeHgens (MoHormMbpmaHoe n nonurnbpmnaHoe ckpewmeaHue). Bzanmogencreme
usa reHoB

MpakTuyeckue 3aHATUA: 2

PelweHne 3apay Ha onpeneneHmne BepoATHOCTN BO3SHUKHOBEHUA HAaCNeACTBEHHbIX

MPWU3HAKOB NpPU MOHO-, AN-, NOANTMOPUOHOM N aHANU3UPYIOLLEM CKpeLnBaHnm,

COCTaBJIEHME F'EHOTUMNYECKNX CXEM CKpeLLMBaHNS
Tema 2.5. OCHOBHOe coaep>XXaHue 4 OK-1
CuenneHHoe | TeopeTuyeckoe obyyeHume: 2 OK -2
HacnepoBaH | 3akKoHbl T. MopraHa. CuenneHHoe HacnenoBaHMe reHOB, HapyLleHue cuernseHus.
ue HacnepgoBaHme Npm3HaKkoB, CLUEenJIeHHbIX C NOJIOM
NPU3HaKOB NMpakTuyeckue 3aHATUA: 2

PelweHne 3aga4 Ha onpepesieHne BepoATHOCTN BO3HNKHOBEHUA HacleCTBEHHbIX
NMPMU3HaKoOB MNnpn cuernJieHHoOM HacseagoBaHM, COCTaBJieHNE TeHOTUNMNYeCKNX CXeM




CKpewnBaHn4A

Tema 2.6. OCHOBHOe copep>XaHue 4 OK-1
3akoHoMepH | TeopeTuyeckoe obyyeHue: 2 OK -2
oCcTHn N3MeH4YnMBOCTb NPU3HAKOB. Buabl N3MEHYNBOCTU: HAaCNeACTBEHHANA U OK-4
M3MEH4YMBOC | HeHacsieaCTBeHHasa. 3aKOH roOMOJIOrMYeCcKux panoBs B HacenCTBEHHOMN
™ n3meH4ymesocTun (H.N. Basnnos). MyTaynoHHasa Teopusa N3MeH4YnBOCTU. Buabl MmyTaumnm
N MPUYNHBLI X BO3HUKHOBEHUSA. KapnoTunn yenoBeka. HacneacteseHHble 3aboneBaHuns
yenoBeka. [eHHble U XpOMOCOMHbIe BonesHn Yenoseka. bonesHu ¢ HacnencTBEHHON
npeapacrnonioXXeHHOCTbo. 3HaYeHne MeaANUNHCKON FreHEeTUKN B NpeaoTBpaLLEHNN n
JIe4EeHNN reHeTn4eCcKnx 3abosieBaHUn YenoBeka
MpakKkTuyeckue 3aHATUA: 2
PelweHne 3apay Ha onpeneneHne Tmna Mytauum npm nepenadye HacaeaCTBEHHbIX
MPM3HaKOB, COCTaBJIEHNE FEHOTUMNNYECKUX CXEM CKpPeLLMBaHNSA
KonTponkha CTpoeHue n pyHKLNM OpraHmnsmMa 2
A paboTa
Paspnen 3. Teopusa 3BosaoLUMN 6
Tema 3.1. OCHOBHOe copep>XaHue 2 OK -2
UcTopuna TeopeTuyeckoe obyuyeHue: 2 OK -4
3BOJIIOUMOHH | [lepBble 3BOIIOUMOHHBbIE KOHUenuun (XK.B. Jlamapk, XX.J1. Brop¢oH). IBoNOLMOHHAsA
oro yyeHusa. | teopusa Y. lapsuHa. CUHTETMYECKAss TEOPUS IBOJIIOLIMM N €€ OCHOBHbIE MOJIOXKEHUS.
Mukpo3ason | Mukpossontouuns. Monynauma Kak asieMeHTapHasa eanHuLa 3BosiouUnmn. FeHeTnyeckue
ouuma OCHOBbI 3BOJIIOLUN. DNIEMEHTapHbIe PaKTOopPbl 3BOAOUNN. ECTeCcTBEHHbIN oT6op -
HanpasasWnin hakTop asonwLnnN. BupoobpasoBaHne Kak pesynbtaT
MWUKPO3BOJIIOLLNN
Tema 3.2. OCHOBHOe copep>XaHue 2 OK -2
Makpo3aBon | TeopeTuyeckoe obyyeHue: 2 OK-4
ouusa. Makpoaonouns. PopMbl 1 OCHOBHbIE HarnpaBiaeHna Makpossosounm (A.H.
Bo3uukHoBe | CeBepuoB). [yTn goctuxxeHmns bnonornyeckoro nporpecca. CoxpaHeHune
HUe n bnopa3Hoobpa3unsa Ha 3eme.
pa3BuTHe MnoTes3bl N TEOPUN BO3SHUKHOBEHUS XM3HN Ha 3emne. [NogBneHmne nepsBbiX KNeToK U
>KU3HM Ha nx agoJsitoumna. NMpokKapmnoTsbl N 3yKapuoTbl. NponcxoxxneHrne MHOMroK1IeTOYHbIX
3eMmne OpraHn3mMoB. Bo3HMKHOBEHME OCHOBHbLIX LL@pPCTB 3yKapuoT
Tema 3.3. OCHOBHOe copep>XaHue 2 OK -2




Mpoucxoxn | TeopeTnyeckoe obyuyeHume: 2 OK-4
eHuevyennoBe | AHTPOMNOJIOrnA - Hayka o 4YesioBeke. CncrteMaTndeckoe rnoJsioXKeHve 4YenoBeka.
Ka - CXoAOCcTBO N OT/INYUA YesloBeKa C XXUBOTHbLIMU. OCHOBHbIe CTaZiuM aHTpoNnoreHesa.
aHTponoreH | JBOJIOLNA COBPEMEHHOI0 YeJsioBeKa.
e3 YenoBevyeckune pacbl n UX eqUHCTBO. BpeMsa n nyTu pacceneHmns 4enoBeka no

nnaHete. MNpncnocobseHHOCTb YeNoBeKa K pa3HbIM YCJI0BUSAM Cpebl
Paspnen 4. 9konorua 18
Tema 4.1. OCHOBHOe copep>XaHue 2 OK-1
dkonornyec | TeopeTunueckoe odbyueHue: 2 OK-2
Kue Cpenbl 06UTaHMA opraHM3MOB: BOAHAs, Ha3e€MHO-BO3AYyLLIHas, MOYBEHHAA, OK -7
cdaKTopbl N BHYTPMOpPraHnaMeHHasa. ®n3nko-xmMmm4eckme ocobeHHocTu cpen obutaHmns
cpeabl opraHm3moB. NpucnocobneHmnsa opraHM3MoB K XXU3HU B pa3HbixX cpenax. NoHaTmne
XKU3HMU 3K0J1I0rn4yeckoro pakTopa. Knaccnpmnkaumsa sKonorn4yecknx pakTopos. Npasuno

MuHuMyma 0. JInbuxa. 3akoH TonepaHTHOCTM B. Lendopaa
Tema 4.2. OCHOBHOe coaep>XXaHue 4 OK-1
Monynauuna, | TeopeTuyeckoe obyveHue: 2 OK-2
coobwecTBa | DKOJIorM4yeckasa XxapakTepucTuka Buaa v nonynaunm. IKonormyeckasa Huwa suaa. OK -7
, JKosIornyeckme xapaktepmctukn nonynsaymm. CoobuiecTsa n skocmcTtemsl. buoueHos
3KOCUCTEMbI | U ero CTpykTypa. CBA3n Mmexnay opraHmnsMamm B buoueHose. CTPyKTYpHblie

KOMMOHEHTbl 3KOCUCTEMbI: NMPOAYLEHTbl, KOHCYMEHThI, pefyueHTbl. KpyrosopoT

BELLEeCTB M NOTOK SHEeprmm B akocmcteme. Tpouyeckne ypoBHHU

NMpakKkTuyeckue 3aHATUA: 2

Tpodudeckume uenu n cetn. OCHOBHbIE NMOKasaTesIn S3KoCUCTeMbl. bruomacca m

NPoOyKUMA. DKONOrnyeckne nupammabl Yncen, buomaccol u aHeprun. MNMpasunno

nMpamMmobl SHEPrun.

PelueHne NnpakTUKO-OPUEHTUPOBAHHbLIX pacYeTHbIX 3a4aHUiA MO NepeHoCy BelecTBa

N SHEPrnm B 3KOCUCTEMAX C COCTaBJieHne Tpodunyecknx uenem n nmpammg bnomacceol

N SHEepruun
Tema 4.3. OCHOBHOe copep>XaHue 2 OK-1
Buocdepa - | TeopeTuyeckoe obyyeHume: 2 OK-2
rnobanbHasa | buocoepa - xuBas obonoyka 3emnn. PazsuTtue npencrasnaeHnin o buocoepe B OK-7
skonorunuyec | Tpynax B.W. BepHapckoro. Obnactum bnocgepsl n ee KOMMOHEHTbI. 2)KMBOe BellecTBO

Kad cucteMma

Brnocdepnbl N ero pyHKUNN.
3aKOHOMEPHOCTU cyuecTBoBaHMA 6uocthepbl. OcobeHHOCTN Buochepbl Kak




rnobanbHOM 3KOCUCTEMBI. [lUHaMUYeckoe paBHoBecue B bBuoctepe. KpyroBopoThl
BELLLeCTB U broreoxuMmnyeckme LnkKbl. FnobanbHble 3Koornyeckme npobnemsi
COBPEMEHHOCTHU

Tema 4.4. OCHOBHOe coaep>XXaHue 4 OK-1
BnuaHnue TeopeTnyeckoe obyyeHue: 2 OK -2
aHTponoreH | AHTpOMoOreHHble BO3AENCTBUA Ha Bruocdepy. 3arpa3HeHns Kak BUA aHTPOMOreHHoro OK-4
HbIX BO34ENCTBUA. AHTPOMOreHHble BO3OENCTBUA Ha aTMochepy. Bo3gencteua Ha OK -7
¢dakKTOopoB rngpocgepy. Bozgencrema Ha nutocgepy. AHTPONOreHHble BO34EeNCTBUA Ha
Ha brnoTmnyeckmne coobecTtra. YrnybaeHHO n3y4atoTcsa OTXO4bl, CBA3AHHbIE C MK 1.2
ouocdepy onpepeneHHon npodeccnen/cneumnasibHOCTbIO

MpakKkTuyeckue 3aHATUA: 2

MpakTnyeckoe 3aHaTne «OTXoabl NPON3BOACTBA»

*B TOM yucne npodeccMoHasibHO-OPUEHTUPOBaHHOE coaep>XaHue 2

NPaKTU4YECKOro 3aHATUA

lMpakTn4eckoe 3aHATUe «OTX0o4bl NpoOnU3BOACTBa». Ha ocHOBe (henepasibHOro

KNacCNPUKaLMOHHOIrO KaTaJsiora OTXO40B onpenensaTb KJacC ONacHOCTU OTXO40B;

arperaTHoe CoCTosHue n gumanyeckyto opmy oTxonos, obpa3yLmnxca Ha paboyem

MecTe / Ha 3Tanax NpPoOu3BOACTBA, CBSA3aHHbLIE C onpeaeseHHON

npodeccunen/cneymanbHOCTbIO
TemMma 4.5. OCHOBHOe coaep>XXaHue 4 OK-2
BnuaHue TeopeTnyeckoe obyyeHue: 2 OK -4
coumanbHoO- | 300pPOBbe M ero coctasnsawwme. PakTopbl, MOJIOXKNTESILHO N OTpULATESIbHO 2 OK -7
3KoJIorMyec | BAusoLWne Ha opraHn3M yenoBeka. [Npobsema TexHoreHHbIX BO3AENCTBUN Ha MNK 1.2
KUX 3[00pOBbe YesioBeKa (3/1IeKTpOMarHUTHbIE Nos, BbiIToOBas XMMNUS, N3ObITOYHbIE LIYMbI,
cdbakTopos pagvauma v T.n.). Aoantauma opraHnusMa 4enoBeka K pakTopaM OKpy>KatoLLewn
Ha 3p0poBbe | CPEAbI. MpuHUMNbl opMUPOBaHNSA 300poBbecbeperatowiero nosegeHns. Pnsnyeckas
JenoBeKa AKTUBHOCTb U 300p0Bbe. BUoXnMmyeckmne acnekTbl paLMoOHaIbHOro NMTaHUA

JlJabopaTopHbIe 3aHATUSA: 2

JlTabopaTopHas paboTa Ha BbIOOP:

1. JlabopaTopHasa paboTa «YMCcTBeHHas paboToCcrnocobHOCTbL»
OBnageHne meTofaMun onpeaesieHns nokasaTenenm ymcTeeHHonm pabotocnocobHocTwy,
06bACHEeHME NOoJIYHEHHbIX pe3y/bTaToOB U hopMynMpoBaHMeE BbIBOAOB (MNCbMEHHO) C
NCNOJIb30BaHNEM Hay4HbIX MOHATUI, TEOPUA N 3aKOHOB

2. JlabopaTopHasa paboTa «BanaHne abnotnyeckmnx pakTopoB Ha Yesl0OBEKA




(HN3KKMe 1 BbICOKME TeMnepaTypbl)»
N3y4yeHne MexaHM3MOB afganTauum opraHn3Ma 4enoBekKa K HU3KUM U BbICOKNM
TeMnepaTypaM N 06 bACHEHME NOJTyHYEHHbLIX Pe3ysbTaToB U hopMynnpoBaHme
BbIBOAOB (MMCbMEHHO) C NCMNOJIb30BaHMEM Hay4YHbIX MOHATUA, TEOPUN U 3aKOHOB

*B TOM uncne npodeccMoHasibHO-OPUEHTUPOBaHHOE coaep>XaHue 2

NnadbopaToOpHOro 3aHATUSNA

B Ka4ecTBe TpUrrepos CHmxatowmx paboTocnocobHOCTb NCMNOJIb30BaTb YC0BUS

oCyLlecTB/IeHMA NPpodecCnoHaNIbHON AeATENbLHOCTU: WYM, TeMnepaTypa,

pn3nyeckasa Harpyska v T.4.
KOHTpoOsbHa 2

TeopeTnyecKkme acrnekTbl 3KOJI0rumn
A pabota
NMpodeccuoHasIbLHO-OPUEHTUPOBAHHOE coaepXXaHue (coaep>kaHue NpUKaagHoOro Moayns)
Paspen 5. buosnorus B )KU3HMU 8 OK-1
Tema 5.1. OCHOBHOe copep>XaHue 4 OK -2
BbuotexHono | TeopeTuyeckoe copep>xaHume: 2 OK-4
rMm B XXM3HM | brotexHonornga Kak Hayka n nponssoacteo. OCHOBHbIE HanpaBJIEHNS COBPEMEHHOW 2 NnK -1.2
KaXxaoro brnotexHonormn. Metoabl buotexHonorun. O6beKTbl BUOTEXHONMOr NN, ITUKA

BNOTEXHOIOMNYECKNX N FTEHETUYECKNX SKCNepuMeHTOoB. MNpaBnna noncka n aHaamsa

B103KONOrN4eCcKon NHpopMaLUnn N3 pasndHbIX NICTOYHUKOB (Hay4Hasa n y4yebHo-

Hay4YHasa nMTepaTypa, cpeacTBa MacCoBoW MHpopMaunmn, cetb IHTEepHeT n apyrune)

MpakTnyeckue 3aHATUA: 2

Kencbl Ha aHann3 nHopMaLmm 0 Hay4YHbIX JOCTUXXEHUAX B 06/1aCTU reHeTU4YeCcKnx 2

TEXHOJIOM NN, KNETOYHOW UHXXEHEePUN, NnLLLEBbIX BMOTEXHOOM M. 3alumTa Kenca:

npencTtaBiieHne pe3ys/bTaTOB peLlleHNs KeNncoB (BbICTyNJieHue C npe3eHTaunen)

*B TOM uyncne npodeccMoHasibHO-OPUEHTUPOBaHHOE coaep>XaHue 2

NPaKTU4YECKOro 3aHATUA

Tema 5.1 obs3aTenbHa ANa 3y4eHnsa CTyaeHTamMm Bcex npodeccuin/cneumanbHoOCTen
Tema 5.2.1. BUOTEXHOIONMM B NPOMbILLUJIEHHOCTHU (ANA YKPYNHEHHbIX rpynn 4 OK-1
npoceccuin/cneuymnanbHocten 07.00.00, 08.00.00, 13.00.00, 14.00.00, 18.00.00, 20.00.00, OK-2
21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00, 38.00.00, 43.00.00, OK -4
46.00.00, 53.00.00, 54.00.00 (kpome 54.02.07) MnK 1.2
Tema 5.2.1. | OcHOBHOEe coaep>XaHue 4
BbuotexHosno | MpaKkTuyeckue 3aHATUSA: 4
rmu B Pa3BuTME NPOMbILLIEHHON BMOTEXHONOMMN N ee MPUMEHEHNE B XXU3HW YeJ10BEKaA, 2




NMPOMbLILLJIeH
HOCTH

NOUNCK M aHan3 MHpopMaLMn N3 pasINYHbIX UCTOYHUKOB (Hay4Hasa n y4ebHo-
Hay4Hasa nuTepaTypa, cpeacTBa MaccoBon MHoOpMaLnmn, ceTb IHTepHeT u apyrue)
Kencoel Ha aHanns3 nHpopmMaLumm o0 pa3BUTUN NMPOMbILLIIEHHON BUoTexXHOoNormn (no
rpynnam)

3awunTa Kenca: NpeacraBneHne pesynbTaToB pelleHns KencoB (BbICTYNeHnE C 2
npeseHTaymnen)
Tema 5.2.2. CoumanbHO-3TUHECKUE acneKTbl OnoTtexHonorun (ANA yKpynHEeHHbIX rpynn 4
npodeccu/cneymanbHocrten 38.00.00, 39.00.00, 40.00.00, 42.00.00, 50.00.00, 51.00.00,
52.00.00, 53.00.00, 55.00.00, 57.00.00)
Tema 5.2.2. | OCHOBHOe coaep>XaHue 4 OK-1
CoumnanbHo- | MpakTuyeckue 3aHATUA: 4 OK-2
3TU4YECcKue ITNYECKME aCcneKTbl Pa3BUTUA BNOTEXHOIOM NI N MPUMEHEHMNE NX B XXN3HU YeN0BEKa, 2 OK-4
acneKTbl NOUNCK M aHaN3 NHOPMaLIMN N3 PA3SINYHbBIX UCTOYHUKOB (Hay4Hasa un y4ebHo- MNK-1.2
6"?TeXH°"° Hay4Hasa nuTepaTypa, CpeacTBa MaccoBon nHDopMauum, ceTb IHTepHET u apyrue)
ru Kencol Ha aHanns3 nHpopmaymm o6 aTu4ecknx acnekTax pa3BuTmna buotTexHonorum
(no rpynnam)
3awmnTa Kenca: lNpencrasseHne pesysibTaToOB peLleHns KencoB (BbICTyMNJIeHne C 2
npeseHTaynen)
Tema 5.2.3. BUOTEXHOJIOrMM U TeXHUYEeCKMne CUcTeMbl (AN YKPpYNnHeHHbIX rpynn npodeccun/ 4
cneuymanbHocten 05.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)
Tema 5.2.3. | OCHOBHOe coaep>XaHue 4 OK-1
buotexHono | MpaKTuyeckKkue 3aHATUA: 4 OK -2
rMmmum Pa3BuTne GMOTEXHONOr NN C MPUMEHEHNEM TEXHNYECKNX CUCTEM (BnonH>xeHepus, 2 OK -4
TeXHU4eCKM | buonHpopmaTmka, BMOHNKA) N NX NPUMEHEHUE B XXU3HW YesI0BEKA, MOUCK U aHaIn3 MK 1.2
€ CUCTEeMbI NHoPMaLIMN N3 PA3INYHbIX NCTOYHUKOB (Hay4YHas 1 y4ebHo-Hay4YHas nnTepaTypa,
cpencTBa MacCcoBOM MHoOpMauun, ceTb HTepHeT u gpyrue)
Kencobl Ha aHann3 nHGopMaunm o pasBUTUN BMOTEXHONOIrMA C MPUMEHEHNEM
TEXHUYECKUX cucTem (No rpynnam)
3awmnTa Kenca: lNpepncrasseHne pesysibTaToOB peLleHns KencoB (BbICTyMNJIeHne ¢ 2
npeseHTaymnen)
NMpomMeXxyTo | 3a4eT 2
YyHanA
aTTrecrauus

no




AUCLMNNINHE

Bcero:

72

MK 1.2. icnonb3oBaTb KOHCTPYKTOPCKYHO, HOPMaTUBHO-TEXHNUYECKYIO U NMPOU3BOACTBEHHO-TEXHOTOTMYECKYHO AOKYMEHTALMIO MO CBapkKe.




3. ycgnoBusa PEAJINSALUN NMPOITPAMMBI
OBLLEOBPA30BATEJIbHON AUCUUNJINH

3.1. Ana peanusauuvm NnporpaMmbl AUCLUNJIMHBI OOJIKHbI ObITb
npenycMoTpeHbl caieaylolme cneuunasibHble NoMeLlLeHUs:

KabnHeT «bnonormm», ocHauweHHbIn obopyaosaHuem: mebens,
OOCKa, Men, HarnggHble nocobusa (kKomnnekTbl y4ebHbiX Tabnuu,
MJakaToB), TeXHMYeCKMMU cpencTtBamm oby4veHus: KoMnbloTep C
YyCTPOMNCTBaAMN BOCMPOMN3BEOEHUA 3BYKa, MPUHTEpP, MyJbTuMmeguna-
MPOEKTOpP C 3KPaHOM, YKa3Ka-npeseHTep 419 npe3eHTauyuni.

JlabopaTopusa, ocHauweHHas obopyagoBaHMeM ONs NpoBeneHus
3aHATUN: MUKPOCKOMbI, CekyHaomep, ToHomeTp, nabopaTopHas
nocynga (Npobupku, noactaBku Ana nNpobuMpok, NUHLUETbI, NECOoK,
CTYNKM C nNecTukamun, npeameTHble W T[OKPOBHble CTeKna,
CTEKNISHHbIE MaflodKKW, MnpenapoBasibHble Urnbl, GUAbLTPOBaJIbHaA
bymara (candeTkun), CTakaHbl) TMNEPTOHNYECKUNA pPacTBOP XJopuaa
HaTpusa, 3%-HbIM PacTBOpP Mepokcmaa Boaopoda, pacTBOp Moda B
NMoONCTOM Kanunn, rAnuepuH, KiaybHu kapTodens, AUCT 3700en
KaHaackow, niog psabuHbl 06bIKHOBEHHON (PADUHBLI UM TOMaTa), NyK
penyaTbiW, pa3BeaeHHbIe B BOAE APOXKN);

3.2. NHcdopmaummoHHoe obecneueHue peanusauum
nporpamMmmbl

ons peanu3auunm NporpamMmbi 6nbnnoTeYHbIN doHA
obpa3oBaTesibHON OpraHu3aunn OOJKEH MMEeTb NnevyaTHble n/unn
3/IeKTPOHHblIe obpa3oBaTesibHble U MHPOPMALMUOHHLIE pecypChl,
peEKOMEeHOOBaHHble AN  WUCMOoJIb30BaHUA B obpa3oBaTeslbHOM
npouecce, He CTapLle NATU IeT C MOMeHTa n3gaHus.

PekoMeHaoyeMble  MevyaTHble  UM34aHUsa 1Mo peannsauunu
obuieobpasoBaTeslbHON ONCUNNINHbI npeacTaB/ieHbl B
MeTOAMNYECKMX peKoMeHOaumax no opraHmnsaumm oby4eHuns.



4. KOHTPOJIb N OLEHKA PE3YJIbTATOB OCBOEHMA
OBLLLEOEPA30BATEJIbHOV AUCUUNJINHDI

KoHTponb n oueHKa pe3ynbTaToB OCBOEHMA
obwieobpa3soBaTenLHON AOUCUMIMJIMHBI  PACKpPbIBAlOTCA 4Yepes
AVCUMNJIMHAPHbIE pe3ynbTaThl, HanpaBJZieHHble Ha

c¢dopMmpoBaHue odbwMxX M nNnpodeccCMoHasIbHbIX KOMMNETeHUUM no
pasaenam M TeMaM cogep>XaHusa yyebHoro matepuana.

OO6wasn Paspen/Tema TN OLEeHO4YHbIX
KOMMeTeHLUUsA MeponpuaTUn
Paspen 1. Knetka - KoHTponbHasg paboTa
CTPYKTYpPHO- «MonekynsipHbI YPOBEHb
dbyHKuUMOHaNbLHaA OpraHn3aLumn XX1UBoro»
eauHULa XXUBOro
OK 02 buonorunga Kak Hayka. 3anosiHeHne Tabnuubl C
ObLlas xapakTepucTuka | onncaHnem MeTonoB
MKU3HU MUKPOCKOMMPOBaHUA C NX
OOCTOUHCTBAMU U
HefoCTaTKaMMu.

3anonHeHune Tabnuubl «Bknapg
YyY€eHbIX B pa3Butue bronormmn»
3anoJsiIHeHne CpaBHUTESIbHOW
Tabnmubl cxoacTea U
Pa3/IN4NA XXNBOFO N He

YXNBOIO

OK 01 CTpYyKTYypHO- OueHnBaemMas oUCKyccus rno
OK 02 PYHKLMNOHaNbHas BOMpPOCaM NieKunn

OK 04 OpraHu3aLns KaeTok Pa3paboTka MeHTasIbHOW KapThl

No KNnaccnumKaunum KneTokK u nx
CTPOEHUIO Ha Npo- 1"
3YKapUoOTU4eCKNX 1 no
LapcTBaM B MUHU rpynnax
BbinosHeHMe 1 3awwmTa
nabopaTopHbIX paboT:
«CTpoeHue KNneTKku (pacTteHuns,
XNBOTHbIE, rpnbbl) 1
KJIeTOYHbIE BKJIIOYEHNS
(Kpaxmas, kKapoTuHoOMNbI,
xJioponaacTbl, XpoMonaacThbl)»
lMpakTn4yeckoe 3aHATHE.
lMpenctaBneHmMe yCTHbIX
coobuieHnn c npeseHTaumen,
NOArOTOBJIEHHbIX MO NEPEYHIO
NCTOYHUKOB, PEKOMEHLO0BaHHbIX
npenogaBaTesieM




OK 01
OK 02

CTpYyKTYypHO-
PyHKUMOHabHbIE
hakTopbI
Hac/neaCTBEHHOCTU

®pOHTasIbHbIN ONPOC
Pa3paboTka rnoccapus
PeweHne 3aga4 Ha
onpepesieHne
nocnenoBaTebHOCTU
HYKNeoTUaA0B, aMUHOKNCOT B
HOpMe 1 B CJly4ae N3MEeHeHUns
nocnenoBaTesbHOCTU
HykneoTtugos AHK

OK 02

ObmMeH BelecTB U
rnpeBpaLLlEeHNE SHEPTUN B
KJieTke

®poHTaNbHbIN O0NpPoC
3anoJsiIHeHne CpaBHUTENIbHOW
Tabnnubl XapakTepucTuk
TUnos obMeHa BeLecTB

OK 02
OK 04

XUN3HEHHbIN LMNKN
KneTkn. Mnto3. Menos

ObcyxaeHue No Bonpocam
nekuumn

Pa3spaboTka NeHTbl BpEMEHN
YXN3HEHHOro uunkna

Paspen 2. CtpoeHue u
¢pyHKUUM opraHusmMa

KoHTponbHasa paboTa
“CTpoeHune n pyHkKunn
opraHmsma”

OK 02
OK 04

CTpoeHue opraHmimMa

OueHuBaeMas OncKyccus
Pa3paboTka MeHTaNbHON
KapTbl TKaHen, opraHoB U
CUCTEM OpraHoB OpPraHM3MoB
(pacTeHuns, XXUBOTHbIE,
4YeslIoBEK) C KpaTKOW
XapaKTepucTuKon nx QOyHKL NN

OK 02

dopMbl pa3MHOXXeHNA
OpraHM3MoB

®pOHTasIbHbIN ONPOC
3anosiHeHne Tabnnubl C
KPaTKON XapaKTepucTukoun um
npumepamun opm
pPa3MHOXXEeHNA OpraHM3MoB

OK 02
OK 04

OHTOreHes pacTeHun,
YKUBOTHbIX N YeslI0BEKA

Pa3paboTka NeHTbl BpEMEHU C
XapaKTepucTnkKom 3Tanos
OHTOreHe3a oTAesIbHON
rPynnov XXMBOTHLIX 1
4yesloBeKa No MUKporpynnam
TecT/onpoc

CocTaBneHne XnU3HeHHbIX
LUWKJI0B pacTeHMW No oThes1aM
(MOXoOBUOHbIE, XBOLLEBUOHbIE,
ManopoTHUKOBUAHLIE,
r0JIOCEMEHHbIE,
MOKPbITOCEMEHHbIE)

OK 02
OK 04

3aKOHOMEpPHOCTU
Hacsie40OBaHUS

Pa3paboTka rnoccapus
®poHTaNbHbIN O0NpPOC

TecT No Bonpocam neKkumm
PeweHne 3apa4y Ha
onpepeneHne BepoATHOCTU




BO3HUKHOBEHUSA
Hac/eaCTBEHHbIX MPU3HAKOB
npwn MOHO-, Aun-,
nonnrnbpmnaHom u
aHaNN3NPYIOLLEM
CKpewmnBaHnn, cocTaBsieHne
reHOTUMNNYECKUX CXeM
CKpeLlimBaHns

OK 01
OK 02

CuenneHHoe
HacnhenoBaHue
NnPU3HaKoB

TecT

PazpaboTka rnoccapus
PeweHne 3apa4 Ha
onpenesieHne BepoATHOCTH
BO3HUKHOBEHUSA
HacneaCTBEHHbIX MPU3HAKOB
npw cuernjieHHoMm
Hac/sienoBaHUKW, cCOCTaBeHne
FreHOTUMUYECKUX CXEM
CKpeLlimBaHns

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTU
N3MEH4YNBOCTMU

TecT.

PeweHune 3ama4 Ha
onpepesieHne Tuna Mmytauumn
npwv nepegaye
HacnenCTBEHHbIX MPU3HAKOB,
COCTaBJIeHMNE reHOTUNMNYeCcKmnx
CXeM CKpeLimBaHus

Paspen 3. Teopus
3BOJIIOL UM

KoHTponbHas paboTa
“TeopeTnyeckme acneKkThl
3BOJIIOLUN XXU3HWN Ha 3emne”

OK 02
OK 04

NcTopna 3BOIIOLMNOHHOIO
ydeHus. Mnkpossoaoumns

®poHTaNbHbIN O0NpPoC
PazpaboTka rnoccapus
TEPMUHOB

Pa3paboTka fneHTbl BpeMeHwu
Pa3BUTUSA SBOJIIOLLMOHHOIO
y4YyeHus

OK 02
OK 04

Makpo3asoawouun4.
Bo3HMKHOBEHME 1”
pa3BuUTMNE XXU3HN Ha
3emMne

OueHnBaeMas ANCKYCCUS:
NCNosib30BaHME apryMeHTOB,
B6rnonorn4eckon TepMmMHONOrNm
N CUMBOJINKW ANS
[OKa3aTeNbCTBa poACcTBa
OpPraHM3MoB pa3HbIX
cncTeMaTUYEeCKMX rpynn
Pa3paboTka f1eHTbl BpeMEHN
BO3HUKHOBEHUS U Pa3BUTUSA
XKWU3HU Ha 3emJie

OK 02

MponcxoxneHue

®pPOHTaNbHbIA ONPOC




OK 04 YyesioBeka - Pa3paboTka neHTbl BpeMeHun
aHTponoreHes MPONCXOXXOEeHUA YesloBeKa
Paspen 4. 9konorua
OK 01 IKonorn4yeckme akTopbl | TeCT no aKoJorn4eckmum
OK 02 M cpenbl XN3HN hakTOpaMm u cpenam XM3Hu
OK 07 opraHn3mMoB
OK 01 Monynsaumnsa, coobwectBa, | CocTaBsieHMe CXeM
OK 02 9KOCUCTEMBI KpyroBopoTa BeLlecTs,
OK 07 NCNosb3ya MaTepuabl NeKLMN
PelweHne npakTunko-
OPUEHTUPOBAHHbLIX PacYeTHbIX
3a4aHuKn No nepeHocy
BeLecTBa N SHEpPrun B
3KOCMCTEMaAX C COCTaB/IeHne
Tpodmyecknx uenemn n nmpamMmmg,
Bromacchbl 1 aHEeprunm
OK 01 bnocgepa - rnobanbHaa | OueHmBaeMas ANCKYyCCuS
OK 02 3KoJNIorn4yeckasa cmctema | Tect
OK 07
OK 01 BnnsaHme aHTponoreHHsix | Tect
OK 02 thakTOpoB Ha Buocepy | MpakTnuyeckas paboTa
OK 04 “OTx04bl NPOM3BOACTBA"
OK 07
OK 02 BanaHune coumanbHoO- OueHvBaeMasa ONCKYCCUSA
OK 04 3KOJIOrNYeCKux BbinonHeHne nabopaTopHom
OK 07 CbaKTOpOB Ha 340pOoBbLeE pa60Tb| Ha Bbl60p:
yesioBeka "YMCTBEHHas
paboTtocnocobHocTh",
"BnnsaHmne abnotmyeckmnx
hakTOpOB Ha 4esnoBeka
(HN3KMe n BbiICOKNE
TemnepaTypbl)"
Paspen 5. Buonorua B | 3awnTa Kenca:
)KU3HM npeacTtaBieHne pesybTaToB
peweHnsa Kencos
(BbICTYNN1IEHME C
npeseHTayunen)
OK 01 BuoTexHonornm B X1U3HnM | BbeiNosiHEHME Kelnca Ha aHanun3
OK 02 Ka)kgoro MHOPMaLUKM O HaY4HbIX
OK 04 OOCTUXEeHMAX B obnactum
reHeTNYeCKUX TeXHOJ1I0rnun,
KJIeTOYHON NHXXeHepuu,
nuuiesbliX bnotexHosormm (No
rpynnam), npencrasrseHue
pe3y/ibTaTOB peLleHNss KENCOoB
OK 01 MpoMbllNneHHasd BbinonHeHMe Kenca Ha aHanm3
OK 02 brnoTexHonorms MH(OpMaLMK O pa3BUTUN
OK 04 MPOMbILLIEHHON




brnoTexHosnornm (No rpynnam),
npencraBneHne pesysbTaToB
peleHnsa Kenmcos

OK 01 CouvanbHo-3TU4ecKne BbinosiHeHMe Kenca Ha aHanuns

OK 02 acrnekTbl OBMOTEXHONOTUI | HPOPMaLUK 06 STUYECKNX

OK 04 acneKTax pasBuTuUA
bnoTexHonornin (No rpynnam),
rnpeacTaB/ieHne pe3ybTaToB
peweHnsa Kemcos

OK 01 brnoTexHonornm m BbinosiIHEHME Kenca Ha aHanus3

OK 02 TexHU4Yeckne CUMCTeMbl MHOPMaLUKM O pa3BUTUA

OK 04 B1OTEXHONOr i C

MPUMEHEHNEM TEXHUYECKUNX
cucTtem (no rpynnam),
npeacTaBieHne pesybTaToB
peweHnsa Kencos
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