OEMNAPTAMEHT OBEPA30BAHMA N HAYKW TKOMEHCKOW OBNIACTU
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Mporpamma y4yebHOM  OuCUMNNUHBLI  pa3pabotaHa C ydyeToM dhedepanbHOro
rocygapctBeHHoro obpasoBaTenbHOro craHgapTa cpegHero npodecCuoHanbHOro
obpasoBaHna (ProcC CriO) 44.02.02 T[lpenogaBaHne B HayasnbHbIX Knaccax,
yTBEPXXAEHHOro npukasoM MuHucTepcTBa obpasoBaHuss U Haykm P® ot 17 aBrycra
2022 r. N 742), npumepHon nporpammon no «buonormmn» ana npodeccnoHanbHbIX
obpasoBaTenbHbIX OpraHn3auuin.

- PekomeHngaumamm no peanusaumm cpegHero obuwero obpasoBaHus B npegenax
0oCBOeHMsA 0bpasoBaTeNbHOM NPOrpamMmmbl cpegHero npodeccnoHanbHoro obpasoBaHus
(Mncbmo MuHnpoceelweHnsa Poccum ot 14.06.2024 Ne 05-1971);

OpraHusauusa-pa3paboTymK: rocyaapCTBEHHOE aBTOHOMHOE MpodeCcCUoHanbHoe
obpasoBaTtenbHoe ydpexgeHue TromeHcKon obnactu «lonbllwmMaHoOBCKUI
arponegarorm4eckuin Konnemk»

Pa3paboTtumku:
MoHomapesa J1.I'., npenogaBatens Bbicwen kKBanudukaumoHHon kateropumn FAMNQOY TO
«["onblLMaHOBCKMI arponegKonnemx»



AHHOTauusa pabo4yen nporpaMmmbl
OBJ1.08 Bruonorus

1. HopmaTuBHas 6asa n YMK

Pabouyas nporpamma yyebHon aucumnnuubl OB[0.08 Brnonorua paspabotaHa Ha
ocHoBe ®PepepanbHOro rocyaapCTBEHHOro obpasoBaTenbHOro craHgapTa CpeaHero
npodpeccnoHanbHoro obpasoBaHus no creumanbHoctn 44.02.02 [lNpenogaBaHve B
HayanbHbIX Kraccax, yTBepxaeHHoro [Mpukasom MwuHnpoceeweHusa Poccumn ot 17
asrycta 2022 r. Ne 742, c y4dyeTom npumepHonm paboyern nporpammbl
obweobpasoBaTtenbHOM  AMcuMnnnHbl  «buonorva»  ons  nNpodeccMoHanbHbIX
obpasoBaTtenbHbIX opraHudaumn (72 4vaca). [lNporpamma paccMOTpeHa Ha 3acefaHuum
Meparornyeckoro coseta ®IrbOY AMNO NUPMO (Mpotokon Ne 13 ot 29 ceHTs6pa 2022
r.), yreepxageHa Ha 3acefaHum CoBeTa No OLEHKe CoOepXKaHUs U Ka4ecTBa NpUMeEpPHbIX
paboynx nporpamm obueobpa3oBaTesibHOr0O W counanbHO-TYMaHUTapHOro LMKIIOB
cpegHero npogeccuoHanbHoro obpasosanus (Mpotokon Ne 14 ot 30 Hos6psa 2022 r.).
2. lenb 1 3apgayum yye6HON ANCLUUNIIUHBI

Mporpamma OB[1.08 buonorna HanpaBneHa Ha OOCTUXEHME CrieayroLwmx Lenemn
n 3agav:
- obecnevyeHne cHOPMMPOBAHHOCTU NPEACTaBfEHUA O COLManbHbIX, KyNbTYPHbIX WU
NCTOPUYECKNX (hakTopax CTaHOBMEHMSI BMONOru;
- obecneyeHme chopMMpPOBaAHHOCTM 06 OCHOBaX LIENIOCTHOW KapTUHbI MUPa;
- obecnevyeHne CcHOPMMPOBAHHOCTN YMEHWA MNOHMMaTb ponb Guonormn B
dopmMupoBaHUM Kpyrosopa n yHKLMOHANbHOW rPaMOTHOCTU YernoBeka, HeobxoanMbIX
ANS peLLeHns NpakTUYecKknx sagau;
- obecneyeHne CHOPMUPOBAHHOCTM  YMEHUA  MNOMb30oBaTbCA  OMONOrMYecKon
TEPMUHOMNOIMEN N CUMBOJSIMKON AN XapaKTEPUCTUKM CBOMX MPEACTaBrEHUA O XXUBOW
npupoae, €€ ypoBHEBOW OpraHM3aunm 1 3BosnoLmn.

3. OcHoOBHbIe pasgenbl AUCUUMIIMHBI M KONM4eCTBO Y4YaCcoB Ha WU3y4YeHue
ANCUUNJIUHDbI

KonunyectBo

Ne OcHoBHbIe pa3genbl AUCUUNIIUHDbI YyacoB Ha

n3yyeHue
1 Pasgen 1. KneTka — CTpYKTYpHO — (DYHKLMOHaNbHas eanHuua 18

XKVBOro

2 Pasgen 2. CTpoeHue n oyHKUUKN opraHmsma 20
3 Pasgen 3. Teopusa asonoumm 6
4 Paspen 4. Qxonorus 18
5 Paspgen 5. buonorus B »Xn3Hu 10

4. NepuoanYHOCTb U (hOPMbI TEKYLLErO KOHTPONS NMPOMEXYTOYHOM aTTecTauum
dopma npomexyToyHonm aTTtectaumm no pgucuunnmHe OBO.08 bBwuonorus
npoBoauTcH B oopme 3a4éTa BO BTOPOM CeMeCTpe.
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1.06wan xapaktepucTtuka paboyen nporpammbl oOLeoOpa3oBaTeribHOU
ancuunnuHbl «Buonorua»

1.1. MecTo AUCUMUNIIUHbI B CTPYKType o6pa3oBaTenibHOM NporpamMmbl
cno

O6weobpasoBatenbHas aucuunnuHa «buonorus» undydaetca Ha GasoBoMm
ypoBHe B obuweobpasoBaTenbHOM  uUuMKre y4ebHOro nnaHa  OCHOBHOW
npodeccnoHanbHonM obpasoBaTenbHOM nporpamMmmbl  crneumansHoctn  44.02.02
lMpenogaBaHMe B HavarbHbIX Kfiaccax.

TpyaoemMKkoCTb AnCUMNuHbI «brnonornsa» Ha 6a3oBOM ypOBHE coOCTaBnseT
72 yaca, u3 KoTopbix 12 4yacoB BKMOYaeT MNpogeccrMoHanbHO-OpUEHTUPOBAHHOE
coaepxaHue, ycunmeatoLlee npodeccnoHarnbHyto COCTaBIIAOLLYHO no
cneuunanbHocTn 44.02.02 NpenogaBaHue B HaYanbHbIX Knaccax.

lMpodeccnoHanbHO-OPUEHTUPOBAHHOE  COAEpXaHne  peanu3yeTtcsa B
npuknagHom wmoayne (pasgen 5 «buonorvsa B XM3HW») ONs  cneumanbHOCTU
44.02.02 lNMpenogaBaHne B HavarnbHbIX Knaccax Ha maTepuarne KemcoB, CBA3aHHbIX
C aHanu3om MHgopmMaLlmm o pa3BUTUN U NPUMEHEHUN DNOTEXHOMOMMI NO OTPaCNAM
Geaytowen npodeccmoHanbHON aesaTenbHoCTn obyyatowmxcsa. Kpome Toro,
npodeccnoHanbHO-OpUEHTMPOBAHHOE CcoAepXaHue YyyuTbiBaeTca B pasgene 4
«JKoNorns» npu BbINONHEHNN NAabopaTOPHbIX U NPAKTUYECKNX paboT, CBA3AHHbIX C
OyayLien npogeccnoHanbHON AeATeNbHOCTLI0 00y4YatoLWmnXca.

Mepnog obyyeHuss w pacnpegeneHns no cemecTpaMm onpegensieT
obpasoBartenbHas opraHusauyus CaMOCTOSITENBHO, C  Yy4eTOM  JIOTUKK
dopMUpOBaHUA NPeaMETHbIX pe3ynbTaToB, O06WMX W  npodeccMoHanbHbIX
KOMNEeTEeHLNN, MeXnpeaMeTHbIX cBA3en C apyrmmm AncUMNIIMHaMKn
obuieobpasoBaTenbHOro U 06LLeNpodeccnoHanbLHOro LMKIoB y4ebHoro nnaHa.

1.2. LUenwu v nnaHupyeMbie pe3ynbTaTbl OCBO€HUA AUCLUNIIUHbI:

Llenb: dopmupoBaHve Yy CTyOeHTOB MNPEACTaBEHUs O CTPYKTYpPHO-
bYHKUMOHANBHON OpraHM3aumMM XMBbIX CUCTEM pas3HOrO paHra Kak OCHOBbI
NPUHSATUS  pelleHMs B  OTHOLIEHUMW OOBLEKTOB KMBOW npupoabl M B
NPOU3BOACTBEHHbIX CUTYaLUSIX.

3apgaum:

1) cchopmumpoBaTb NOHUMAHWE CTPOEHMUSI, MHOroobpa3snst 1 0COBEHHOCTEN XMBbIX
CUCTEM  pasHOro  YpPOBHA  OpraHuMsauuu, 3aKOHOMEPHOCTEM  MNPOTEKAHUS
Bronorn4yecknx NPOLIECCOB M SBIEHUI B OKpYXXatoLlen cpeae, LenoCcTHOM Hay4yHOM
KapTUHbI MUpPa, B3aUMOCBS3M U B3aMO3aBUCMMOCTN €CTECTBEHHbIX HaYK;

2) pas3BuUTb YMEHWA onpeaenaTb >XuBble OObEKTbl B Npupoae; NPOBOAUTb
HabNOeHNA 3a 3KOCMCTEMaMU ONs1 BbISIBIEHUS €CTECTBEHHbLIX U @aHTPOMOreHHbIX
N3MEHEHNI, NHTEepNpPeTUpPOBaTb pesynbTaThl HAbN4EHNI;

3) cchopmmpoBaTb HaBbIKN npoBeneHns NPOCTENLLNX BGuonornyeckmnx
9KCNepuMeHTanbHbIX UCcnegoBaHM C  cobngeHvem npasun  6e30nacHoro
obpalueHunsa c obbektammn n 06opygoBaHUEM;

4) pasBuBaTb YMEHUS MCNONb30BaTh MHGOPMaUUo BMonornyeckoro xapakrepa ms
PasfnnYHbIX MICTOYHMKOB;



5) cdopmupoBaTb YMEHUSA NPOrHO3NpoBaTh NOCMNEACTBMS CBOEN AeATEeNbHOCTM MNo
OTHOLLEHMIO K OKpyXatwen cpege, co6CTBEHHOMY 340pOBbIO; 0OOCHOBbLIBATbL U
cobniogatb Mepbl NpodunakTukmM 3abonesaHunn,

6) ccopmmpoBaTb MOHMMaHWE 3HAYUMOCTU LAOCTVKEHUA BGUONOMMYECKON HayKu W
TEXHOMOMMA B MNPAKTUYECKON AeATENbHOCTU YenoBeka, pasBUTUN COBPEMEHHbIX
MeLMLMHCKMUX TEXHONOMMIN N arpobnOTEXHONOMMIA.



1.2.2. MnaHnpyemble pe3ynbTaTbl OCBOEHUA 0OLWeobpa3oBaTeNnbHON AMcUMNNnHbI B cootBeTcTBUM ¢ PIOC CIMO 1 Ha ocHOoBe

Proc Ccoo

Koa u MnaHupyeMbie pe3ynbTaTbl OCBOEHMSI AUCLIMMIMNHBI
HaMmeHoBaHMe

chopmmpyembix O6wme OvcumnnuHapHble
KOMNeTEeHLMN

OK 01. BbibupaTtb
Cnocobbl peLueHuns
3agau
npodgeccnoHanbHoOW
AEATENbHOCTH
NPUMEHUTESNBHO K
pasnnUYHbIM
KOHTEKCTaM

B yacTHOCTM TPyAOBOro BOCNUTaHUSA:

- FOTOBHOCTb K TpyAy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, Tpyaonobue;

- FOTOBHOCTb K aKTUBHOW AeSATENbHOCTU
TEXHOMOrMYeCKon 1 coumanbHON HanpaBneHHOCTMH,
CMOCOBHOCTb MHMUMMPOBATb, NNaHMpPoBaTb U
CaMOCTOATENBbHO BbINOSHATL TaKyto AeATENbHOCTb;
- UHTEpeC K pasnnyHbiM cdepam
npocdeccrnoHanbHON AeATENBHOCTMW.

OcBoeHue yHMBepcanbHbIMU Y4€OHbIMU
nosHaBaTesIbHbIMU AENCTBUAMMU:

A) 6a3oBble norn4yeckme AenNcTBUs:

- CaMOCTOSITENbHO CHOPMYNNPOBATHL U
akTyanuauposaTtb npobrnemy, paccmaTpmBaTtbh eé
BCECTOPOHHE;

- yCTaHaBNMBaTb CYLLECTBEHHbIN NPU3HAK UNX
OCHOBaHWA ANs CpaBHEHUS, Krnaccudunkaumm un
ob6o6LeHus;

- onpeaenexHune Luenn oeaTenbHOCTH, 3aaaBaThb
napameTpbl U KPUTEPUN NX OOCTUKEHWS;

- BbISIBNSATb 3aKOHOMEPHOCTN 1 NPOTUBOPEYNS B
paccmaTpuBaeMbIX ABMNEHUSX;

- BHOCUTb KOPPEKTUBbI B A4EATENbHOCTb, OLEHNBATb
COOTBETCTBUE pe3ynbTaToB LEeNsiM, OLLEHNBaTb
PUCKN NOCNEACTBUIA AEATENbHOCTH;

- pa3BuMBaTb KpeaTMBHOE MbILUIEHNE NPU PELLEHNN
XN3HEHHbIX Npobnem;

CdopMmnpoBaHHOCTM 3HaHWU O MecTe K ponu buonornn B
CUCTEME Hay4YHOro 3HaHUS; PYHKLNOHANbLHON
rPamMOTHOCTUN YenoBeka AN peLUEHNS KN3HEHHbIX
npobnew;

ChopmmnpoBaHHOCTM YMEHUS pacKpbiBaTb coaep)KaHne
OCHOBOMNoOararLmx BUONOrMYecKnx TEPMMUHOB N NOHATUN:
XW3Hb, KNeTKa, TKaHb, OpraH, opraHnam, Bua, Nonynsaums,
aKocuctema, buoueHos, bnocgepa; metabonmnam ( o6MeH
BELLECTB M NpeBpaLLeHne 3Heprum), romeocTtas
(camoperynsums), 6uocuHTes 6enka, CTpyKTypHas
OopraHu3aums XXnBbIX CUCTEM, UCKPETHOCTb,
camoperynsauus, camoBocnpomnssegeHue (penpoaykums),
HacneacTBEHHOCTb, U3BMEHYNBOCTb, SHEPrO3aBUCUMOCTb,
POCT U pa3BuTME, YPOBHEBAS OpraHu3auus;
CdhopmmnpoBaHHOCTM YMEHUS pacKpbiBaTb coaep)KaHne
OCHOBOMNOSararLLmnx 6MONOrMYecKnx TEOPUN N rMNoTes;
KNeTOYHOWN, XPOMOCOMHOW, MyTaLNOHHOW, 9BOSTHOLIMOHHON,
NPOUCXOXAEHWS XXU3HU 1 YENOBEKA;

ChopmunpoBaHHOCTM yMEHUSA pacKpbiBaTb
ocHoBonosnarawLwme 6rnonornvyeckme 3akoHbl 1
3akoHomepHocTtu (I. MeHgens, T. Moprana, H.U.
Basunosa, 3. Nekkens, . Mionnepa, K. bapa), rpaHunupbl
NX NPUMEHUMOCTH K XXMBbIM CUCTEMAM;

MprobpeTeHne onbiTa NPUMEHEHNA OCHOBHbIX
MeTOAOB Hay4HOro NO3HaHUA, UCMONb3yeMbIX B
6uonorun: HabnwaeHNs 1 ONMcaHMe XNBbIX CUCTEM,
NpOLLECCOB U ABMNEHWI; OpraHmM3aLmm n NpoBeAEHWS




B) 6a3oBble nccnepoBatenbcKkue AeNCTBUA:

- BNageTb HaBblkaMy y4ebHO-uccnegoBaTenbCKom
N NPOEKTHON OEeATENbHOCTUN, HaBblKamMm
paspeLleHus npobnem;

- BbISABNATb NPUYMHHO-CNEACTBEHHbIE CBA3N U
aKkTyanuauposaTtb 3agadvy, BblABUraTb runotesy eé
peLUeHns, HAXOANTb apryMeHTbI A5
AoKasaTernbCTBa CBOUX YTBEpPXAeHUI, 3aaBaTb
napameTpbl U KPUTEPUN PELLIEHUS;

- aHanNn3npoBaTb MOMy4YeHHbIEe B X04e peLleHuUs
3agauun pesynbTaTtbl, KPUTUHECKM OLIEHMBATb MX
AOCTOBEPHOCTb, MPOrHO3NPOBaTb N3MEHEHNE B
HOBbIX YCOBUSIX;

- YMETb NePEeHOCUTb 3HAHWNS B NO3HABATENbHYHO U
NpakTU4eCcKyto 06nacTn XU3HeaeAaTeNbHOCTY;

- YMETb UHTErpMpoBaTb 3HaHUS U3 pasHbIX
npeamMeTHbIX obnacrten;

- BblABUraTb HOBble naen, Nnpeanaratb
OpUrMHanbHble NOAXOAbl U PeLUEHNS;

- CNOCOBHOCTbL UX UCMONb30BaHWS B
no3HaBaTeslbHOM 1 CoLManbHOM NPakTUKe

B1ONOrMyecKoro aKCNepUMEHTAa, BbIABMXXEHUS MMNOTES,
BbISIBNIEHNSA 3aBUCMMOCTU MeXay uccnegyembiMn
BeNMYMHaMn, 06 bACHEHMS NOMNYYEHHbIX Pe3ybTaToB U
dhopmMynnpoBaH1s BbIBOLOB C UCMOSb30BaHNEM HaYYHbIX
NOHATUI, TEOPUIN U 3aKOHOB;

- ChOPMUPOBAHHOCTN YMEHUS BbIAENATb CYLLECTBEHHbIE
NPU3HaKN BUPYCOB, KNETOK NPOKaApMOT U 3yKapuoT;
OZHOKITETOYHbIX 1 MHOTOKMETOYHbIX OPraHn3mMoB, BUAOB,
BroreoueHO30B 1 3KOCUCTEM; OCOHBEHHOCTI NPOLIECCOB
obMeHa BeLecTB U NpeBpaLleHnsa 3Heprun B KneTke,
dOoTOCHHTE3a, NNACTUYECKOrO 1 3HEpreTnyeckoro obmeHa,
XeMOCUKHTe3a, MUTO3a, Mero3a, Ono40TBOPEHNS,
PasBUTMS U Pa3MHOXEHUS, UHONBUAYANbHOIO Pa3BUTUS
opraHunama (oHToreHes), 6opbba 3a cywecrsoBaHue,
ecTecTBeHHoro otbopa, BMaoobpasoBaHus,
nNpucnocobneHHOCTM OPraHM3MoB K cpeae obuTaHus,
BNUSAHWUS KOMMOHEHTOB 3KOCUCTEM, aHTPOMNOrEHHbIX
N3MEHEHNI B 9KOCMCTEMaX CBOEN MECTHOCTU, KpyroBopoTa
BELLECTB U npeBpalleHne aHeprim B buocoepe;
CdopmMmpoBaHHOCTbL YMEHUS pellaTb buonornyeckme
3ajaun, CoOCTaBMATb FEHOTUNNYECKNE CXEMbI CKPELLMBaHMUS
ANS pasHbIX TUMOB HaCreAoBaHUSA NPU3HAKOB Y
OpraHnM3mMoB, COCTaBIIATb CXEMbl NepeHoca BELLECTB U
9Heprum B 3KkocucTemax (Lenun NuTaHus, NULLEBbIE CETK)

OK 02. cnonb3oBaTb
COBpPEeMEeHHble
cpencTtea novcka,
aHanusaun
MHTepnpeTaunm
MHdopMauumn u
MHdOPMaLMOHHbIE
TexXHonorum ans
BbINOSTHEHUSA 3a4a4

B obnactu UeHHOCTM Hay4YHOro NO3HaHUA:

- CchopmMMpoBaHHOCTb MMPOBO33PEHNS,
COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHHO
pa3BUTUSA HAYKM N OBLLLECTBEHHOM MPaKTUKM,
OCHOBAHHOrO Ha aunanore KynbTyp,
CnocobCTBYHOLEro 0CO3HAHUIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME S13bIKOBOW U YMTATESTbCKOWN
KyNnbTypbl KaK CpeACcTBa B3aUMOAENCTBUS MEXAY

CdopMmnpoBaHHOCTb YMEHUN KPUTUYECKM OLIEHNBATL
NHpopmauuio BUONOrMYecKoro cogep>kaHus,
BKIIOYAIOLLYHO NCEBAOHAYYHbIE 3HAHUS U3 Pa3fIYHbIX
MCTOYHMKOB (CpeacTBa MaccoBour MHdopmaLumm, Hay4YHo-
nonynsipHble MaTepuarbl); MHTEPNPETUPOBATb ATUYECKNE
acnekTbl COBPEMEHHbIX UCCrefoBaHun B Guonorun,
MeanumnHe, BuoTexHonornmn; paccmatpmeaTthb rnobarnbHble
aKonornyeckne npobremMbl COBpEMEHHOCTU, (POPMUPOBaTL
N0 OTHOLUEHWUIO K HUM COBCTBEHHYHO NO3ULINIO;




npodeccnoHanbHOW
AEeATEeNbHOCTH

nabMN N NO3HAHUSA MUPA;

- OCO3HaHWe LEeHHOCTN Hay4YHOW AesATeNbHOCTH,
rOTOBHOCTb OCYLLECTBSATb NPOEKTHYIO U
nccnepoBaTenbCKy AeATeNbHOCTb
MHOVBMAOYaNbHO B rpynne;

OcBoeHue yHMBepcarnbHbIMU Y4€OHbIMU
nosHaBaTesIbHbIMU AENCTBUAMMU:

B) paboTta ¢ uHcpopmaumen:

- BNageTb HaBblkaMy Nony4vyeHns nHpopmauumn n3a
NCTOYHWNKOB pasHbIX TUMOB, CAMOCTOATENBHO
OCYLLIECTBMATb NMOUCK, aHann3, cuctemMaTmsaumio n
WMHTepnpeTaumio MHdpopMaumm pasnmyHbIX BUOO0B U
dopM NpeacraBneHns;

- co3gaBaTb TEKCTbI B pasfnyHbIX hopmaTax C
y4eTOM HasHadyeHus1 MHPOPMaLMK 1 LIeNeBon
ayaumTopuu, Bblibupasa ontumanbsHyo oopmy
npeacTaBneHns n Busyanusauum;

- OLleHMBaTb JOCTOBEPHOCTb, NErMTUMHOCTb
NMHpopmauun, eé CooTBETCTBME NPaABOBbLIM U
MOpPanbHO-3TUYECKMM HOPpMaM;

- ICNONb30BaTb CPeacTBa UHPOPMALNOHHBIX U
KOMMYHUMKALMOHHbIX TEXHOSOMMIN B peLLEHNM
KOrHUTMBHbIX, KOMMYHUKATUBHbIX U
OpraHn3aumnoHHbIX 3ada4 ¢ cobnogeHnem
TpeboBaHNn IPrOHOMUKKN, TEXHUKM Be3onacHOCTH,
rMrneHbl, pecypcocbepexeHunsi, NpaBoOBbIX U
3TUYECKNX HOPM, HOPM MH(POPMAaLMOHHON
B©esonacHocTy;

- BNageTb HaBblkaMy pacno3HaHUs U 3alnThbl
MHdopMauuun, tHdpopmaumoHHon 6e3onacHoCcTH
NINYHOCTU

CopmmnpoBaHHOCTb YMEHUIN co3gaBaTb COOBCTBEHHbIE
NMUCbMEHHbIE M YCTHble COObLLIEHNSI HA OCHOBE
Buonornyeckon MHPOpPMaLMM N3 HECKOSTbKNX MCTOYHMNKOB,
rPamMoTHO MCNONb30BaTb NOHATUNHbLIA annapaT Guonoruu.

OK 04. 3 dekTnBHO
B3aMMOOEeNCTBOBATb

- TOTOBHOCTb K CaMOpa3BUTUIO,
CaMOCTOATEJIbHOCTU N CaMoonpeaesnieHnio;

MpuobpeTeHue onbiTa NPUMEHEHUSI OCHOBHbIX METO0B
Hay4YHOro MNO3HaHWUs, UCMOMNb3yEMbIX B GUOMNOrnu;




n pabortatb B
KONMeKTUBE U
KoMaHae

- OBfageHvne HaBblkamn y4ebHo-
nccnenoBaTeribCKOW, NPOEKTHOW U coLmanbHOM
DEeATenbHOCTY;

OBnageHue yHuBepcanbHbIMU
KOMMYHUKaTUBHbLIMU OENCTBUSMMU:

B) coBMmecTHasa AesATenbHOCTb:

- MOHUMATb M UCMNOJSb30BaTb NpenmyLLecTsa
KOMaHAHOW U uHAMBMAYyanbHoW paboTbl;

- NPUHUMATb Lenn COBMECTHON OeATENbHOCTH,
OpraHvM3oBbIBaTb M KOOPAMHMPOBATL AENCTBUSA NO
€€ JOCTMXKEHUIO: COCTaBMNATb NnaH AeNCTBUN,
pacnpenensitb ponm ¢ y4eTOM MHEHU Yy4aCTHUKOB
obcyxaaTb pe3ynbTaTbl COBMECTHOW paboThl;

- KOOPAMHMPOBATL U BbINOMNHATL paboTy B
YCNOBUSIX pearnbHOro, BUPTYyasibHOMo U
KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLIECTBIATb NO3UTUBHOE CTpaTernyeckoe
noBegeHne B pasnuyHbIX CUTyauusx, NposBNATb

TBOPYECTBO U Boo6pa>KeH|/|e, ObITb MHULMATUBHBIM.

OBnapgeHue yHMBepcarnbHbIMU PerynaTUBHbIMU
OeUCTBUAMMU:

N npuHaTUe ceba u gpyrux nogen:

- NPMHMMAaTb MOTMBbI N apryMeHTbl ApYrnx noaen
npu aHanuse pesynbTaToB OeATENbHOCTY;

- NpM3HaBaTb CBOE NpPaBO M NpaBo APYrux nogen
Ha OLINOKY;

- pasBuBaTb CNOCOBHOCTb MOHMMATbL MUP C
no3numn apyroro YesrioBeka.

HabNOEeHUSA U ONMUCAHUS XMBbLIX CUCTEM, NPOLLECCOB U
SBMEHWI; OpraHn3aumm n NnpoBeaeHns bMonorn4eckoro
3KCrNepUMEHTa, BblABWKEHNSA MMNOTE3, BbISBIIEHNS
3aBMCUMOCTU MeXay nccnegyemMmbiMn BENIMYNHAMN,
00BbACHEHUA NONYyYEHHbIX Pe3yNbTaToB U
dopMynmMpoBaHnNS BbIBOAOB C UCMOMNb30BaAHNEM HaY4HbIX
NOHATUN, TEOPUN N 3aKOHOB.

OK 07.
CopenctBoBaTtb
COXpaHEeHMIo
OKpy>KatoLLeun cpeabl,
pecypcochepexxeHuto,

- NfIaHMpoOBaHMe U OCyLLIECTBNEHNE OENCTBUI B
OKpYyXatoLlen cpefe Ha OCHOBE 3HaHUSA Lenen
YCTOMYMBOrO pa3BUTUS YENTOBEYECTBA;

- aKTUBHOE HenpuaTne OenCTBUN, NPUHOCALLMNX
Bpe OKpyXatlLlen cpeae;

XKu3Hu, HopM rpaMOTHOIO NOBEAEHUSI B OKpYXKatoLLE
NpUPOAHON cpeae; NoHNMaHue HeobXxoaMMOCTH
MCNONb30BaHUS AOCTUXKEHUIN COBPEMEHHOW GUonorumn u
BuoTexHonornn ansi paumMoHarnbHoOro
NPUPOAONOIbL30BaAHMS.
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NPUMEHSATb 3HaHUS
00 n3mMeHeHun
Knumara, NpuHUMnbI

- YMEHMe NporHo3npoBaTb HebnaronpusTHble
3Kosiormyeckme nocneacTsnsa npeanpmHMMaemMble
AencTBumn, NpegoTepawaTh ux;

Bepexnumeoro - paclumpeHue onbiTa AeATeNbHOCTH
npou3BOACTBA, 9KOMOrM4YeCcKom HanpaBeHHOCTY;

3P PEKTUBHO - OBnageHne HaBblkaMn y4ebHo-

JEencTeoBaTh B nccnegoBaTenbCKON, MPOEKTHOW M coumanbHOM
YpeaBblYanHbIX [EeATEeNbHOCTH.

cUTyaumsx
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2.CTpyKTypa u copepxxaHue obLieobpasoBaTenbHOM AUCLUNIIUHDI

2.1. O6bem gucUMNNNHLI 1 BUAbI y4eOHON paboThbl

Bup yuebHoii pabotbl

06bem B yacax

061bem o6pa3oBaTeNbHON NPOrpamMbl AUCLMNIUHDI 72

B T.4.

OcHoBHOE coiepaHue 72

BT.Y.:

TeopeTuyeckoe obyyeHue 56
B T.4. NpodheCcCUOHaNbHO-OPUEHTUPOBAHHOE COlePIKaHUE 2

npaKkTUYecKne 3aHATUA 16
B T.4. NpodheCcCUOHANbHO-OPUEHTUPOBAHHOE COAEPIKAHME 8

na6opaToprle 3aHATUA

B T.4. I'IpO(bECCVIOHaJ'IbHO-OpMEHTI/IDOBaHHOE copepxaHue

KoHTponbHas pabota

MpomexyTouHasa aTTectauns/ 3a4éT
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2.2. TemaTU4eCKNM NJiaH U cogepXXaHue AUCLUUNIIUHbI

HanmeHoBanue | CopepxaHue yyebHoro matepuana (ocHoBHoe U npodeccuoHanbHO-opueHTUpoBaHHoe), nabopatopHbie u | 06vem | Dopmupyembie
pasaenos u TeM NpaKTUYEeCKUe 3aHATUA, NPUKNAZHON MOAYAL (NPU HANUYKK) 4acos KOMNeTeHLum
1 2 3 4

Paspen 1. Knetka — cTpyKTypHO-hYHKUMOHANbHAA €AUHMLA IKUBOTO 18
Tema 1.1. OcHoBHOe copiepxaHue 2 0K 2
Bbuonorus kak Teopetuyeckoe obyuyeHue: 2
Hayka. 0bwas CoBpemeHHble oTpacnu buonoruyeckux 3Hauuit. Ceasb Guonorum c Apyrumu Haykamu: Guoxumus, buodusuka,
XapaKTepucTuKa |6uoHuka, reHoreorpacus u ap. Ponb n mecto 6uonorun B GopMMpoOBaHUKM COBPEMEHHON HAYYHOI KapTUHBbI
HU3HU MUpa. YPOBHM OpraHu3auum xueoi matepuun. 061an xapakTepuCcTUKa MU3HU, CBOMCTBA XUBbIX CUCTEM.

XMMUYECKUiA COCTaB KNeToK
Tema 1.2. OcHoBHOe copiepkaHue 6 0K-1
CrpykTypHO- Teopetnyeckoe obyueHue: 2 OK-2
¢yHkumonansHa | Knetounas Teopus (T. WeanH, M. WneitpeH, P. Bupxos). OCHOBHbIE NONOXEHWA COBPEMEHHOM KNETOYHOM 0K - 4
A OpraHu3auyus Teopuu. Tunbl KNETOYHOW OpraHU3aLUUN: NPOKAPUOTUYECKUIA U SyKapuoTuyeckuin. OfHOKNETOUHbIE U
KNeToK MHOTrOKNeTOYHble opraHu3mel. CTpoeHMe NpoKapMoTUYEeCKO KneTku. CTpoeHWe 3yKapuoTUYeCKON KNeTKU.

HeknetouHble dopmbl u3HK (BUpYCHI, bakTepuodaru)

MpakTuyeckue 3aHaTuA: 2

MpuobpeTeHue onbiTa NPUMEHEHNA TEXHUKU MUKPOCKONMPOBAHWA NpU BbINONHEHWUU NabopaTopHbix paboT:

JlabopatopHas

1. JlabopatopHas pa6ota «CTpoeHue KNeTKU (pacTeHuUs, MUBOTHbIE, TPUObLI) U KNETOUYHbIE BKIIOYEHUA
(kpaxman, KapOTUHOMALI, XNOPONAACTbI, XPOMOMAACTHI)»

MoaroToBKa MMKpONpenapaToBs, HabnAeHWe C MOMOLLbI0 MUKPOCKONA, BbIABNIEHUE Pa3IMuui MeXaY

n3yyaembiMu obbekTamu, GopMynpoBaHue BbIBOJOB

MNpakTUueckue 3aHATUA: 2

BupycHble n bakTepuanbHble 3abonesanuna. 06wme NpUHLMNEI UCNONB30BAHWUA NEKAPCTBEHHbIX BELLEeCTB.

OcobeHHOCTM NnpuMeHeHNs aHTMOMOTUKOB. [peacTaBneHme yCTHEIX COOOLWEHUI C Npe3eHTauuen,

NOArOTOBNEHHbIX N0 NEPEYHI0 MCTOYHUKOB, PEKOMEHA0BAHHbIX Npenoaasarenem
Tema 1.3. OcHoBHoOe copepxanue 4 0K -1
CrpykTypHO- Teopetnyeckoe obyueHue: 2 0K-2
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¢GyHKUMOHaNbHBI | XpomocomHas Teopus T. MopraHa. CTpoeHMe XpOMOCOM. XpOMOCOMHbIA HAbOp KNETOK, rOMONOTUYHbIE U
e ¢akTopbl HEroMoN0rMYHbIe XpPOMOCOMbI, FanNoMAHbIA U AunnonaHbIi Habop. HykneuHosblie kucnotol: HK, PHK
HacNeACTBEHHOC | HaXOXJAeHWe B KNeTKe, X CTpoeHue 1 hyHKUMKU. MaTpuyHble npouecchl B KNeTke: pennnkauus, buocuHTes
™ benka, penapaumsa. eHeTU4eCKMiA KOA U ero CBOMCTBa
MpakTMyeckue 3aHATUA:
PeweHwue 3aaay Ha onpefieneHne NnocneaoBaTeNbHOCTH HYKNEOTUAOB, aMUHOKUCNOT B HOPME U B Cly4ae
W3MeHeHWsA nocneaoBaTenbHocTu Hykneotuaos JHK
Tema 1.4, OcHoBHOe copepikaHue 0K-2
O6men BemectB | TeopeTnyeckoe obyueHue:
U npespauieHue | MoHaTre MeTabonn3m. ACCUMUNALMA U AUCCUMUAALMUA — [BE CTOPOHbI MeTabonn3ma. Tunsl 06MEHA BEWECTB:
3HEpruu B aBTOTPODHbIN U reTepoTpOdHbINA, a3pobHbIN U aHa3pOOHbIA. MnacTuyeckuit 0bMeH. PoTocUHTE3. XeMOCUHTE3
KneTke
Tema 1.5. OcHoBHOe copiepxaHue OK-2
Xu3HeHHbIA TeopeTtuyeckoe obyuyeHue: 0K-4
LIMKN KNETKK. KneTouHbit umkn, ero nepuogbl. MuT03, €ro ctagum u npoucxopsalmMe npoueccel. buonornyeckoe 3HayeHue
Mwuto3. Meiio3 MWUTO3a. Meio3 u ero ctaguu. NoeegeHne xpomocom B Meito3e. Kpoccuurosep. buonoruyeckuis cmeicn
Menosa
KoHTponbHas MonekynapHeli ypoOBEHb OpraHu3aLum X1MBoro
pabota
Paspen 2. CrpoeHue u dhyHKUUU OpraHn3Ma 20
Tema 2.1. OcHoBHOe copiepaHue 0K-2
Crpoenune TeopeTuyeckoe obyyeHue: 0K-4
opraHusma MHOroKNeTo4YHble OpraHu3mbl. B3aMMocBA3b OPraHoB U CUCTEMbI OPraHOB B MHOTOKJIETOYHOM OpraHu3Me.
loMeocTa3 opraHu3ma v ero noaaepkaHue B NPOLECCEe KU3HEEATENbHOCTH
Tema 2.2. OcHoBHOe copiepxaHue OK-2
®opmbl TeopeTtuyeckoe obyuyeHue:
Pa3sMHOXeHUA ®opmbl pa3mHOXeHUA opraHu3amoB. becnonoe u nonosoe pasmHoxeHue. Buabl 6ecnonoro paamHoXeHUs.
OpraHu3MoB MonoBoe pa3mHoxeHue. ameToreHes y XuBOTHbIX. CnepmatoreHes u ooreHes. CTpoeHne NONOBLIX KNETOK.
OnnopoTBOpEHUE
Tema 2.3. OcHoBHOe copiepxaHue OK-2
TeopeTtnyeckoe obyyeHue: 0K-4
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OHTorexes WHpmBupyansHoe pa3Butue opraHu3moB. ImbpuoreHes u ero ctaguu. MoctambpuoHansHelit nepuog. Craguu
pacTeHui, NoCTIMOPUOHANBHOTO Pa3BUTUA Y UBOTHLIX U YenoBeka. [lpamoe u HenpsamMoe pa3suTue. buonornyeckoe
UBOTHbIX U cTapeHue u cmeptb. OHTOreHes pacTeHuit
yenoBeka
Tema 2.4. OcHoBHOe copiepaHue OK-2
3akoHomepHocTu | TeopeTuyeckoe obyuyeHue: 0K-4
HacnepoBaHusA OCHOBHblEe MOHATUA FEHETUKMW. 3aKOHOMEPHOCTU 00pa3oBaHus rameT. 3akoHbl [. Mengens (MoHorubpuaHoe u

nonurnbpupHoe ckpewmeanue). Bsaumogencrene reHos

MNpakTuyeckue 3aHaTus:

PeweHune 3apay Ha onpefeneHne BEPOATHOCTU BOSHMKHOBEHWUA HAaCNeCTBEHHbIX NPU3HAKOB NPWU MOHO-, K-,

NOAUrMOPULHOM U aHANU3UPYIOWEM CKPELLUBAHMM, COCTABNEHME FTEHOTUMMYECKUX CXEM CKpeLUBaHUS
Tema 2.5. OcHoBHoOe copepxaHue 0K-1
CuenneHHoe Teopetnyeckoe obyueHue: 0K
HacnepoBaHue 3akoHbl T. Moprana. CuenneHHoe HacneoBaHMe reHOB, HapyleHue cuenneHua. HacnegoBaHne Npu3HAKOB,
NPUM3HAKOB CLUENNeHHbIX C NONOM

lpakTUueckue 3aHATUA:

PeweHune 3apay Ha onpefeneHne BepOATHOCTM BOZHUKHOBEHWA HAaCNeCTBEHHBIX MPU3HAKOB NPUW CLENAEHHOM

HaCNeAoBaHWM, COCTaBNI€HNE FTEHOTUNUYECKUX CXEM CKpelLyMBaHKUA
Tema 2.6. OcHoBHOe copiepxanue 0K-1
3akoHomepHoCTH | TeopeTuyeckoe obyyeHue: 0K-2
M3MEHYUBOCTU N3MeHYMBOCTb NPU3HAKOB. BUAbl N3MEHUYMBOCTU: HACNELCTBEHHAA U HEHACNEACTBEHHAA. 3aKOH 0K-4

rOMONOrM4eCKMX paaos B HacnencTBEHHOW M3MEHUYMBOCTH (HM BaBMHOB). MyTaLI,MOHHaH Teopua
M3MEHYNBOCTHU. BI/I,I],bI MyTaLlMI?I M MPHUYUHBbI UX BOSHUKHOBEHWA. Kapmomn YyenoBeKa. HaCJ'Ie,D,CTBEHHbIe
3abonesaHus yenoseka. [eHHble U XPOMOCOMHbIE 6onesHun yenoeeka. bonesnu ¢ HacneaCcTBEHHON
npenpacnonoXeHHOCTbIO. 3HaueHue MEAULMHCKOWU FEHETUKK B npepoTepawleHU U Nne4eHUN reHeTUY4eCKnX
3aboneBaHuit Yenoseka

npaI{TW-IECI{Me 3aHATUAL

PeweHnune 3ajad Ha onpejeneHue Tuna MytTaunmn Npu nepejadye HacnefCTBeHHbIX NMPU3HAKOB, COCTABJIEHUE
FreEHOTUNMYECKNX CXEM CKpPelWnBaHUA
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KoHTponbHas 2

CTpoeHue 1 GyHKUMK OpraHu3ma
pabota
Paspen 3. Teopus 3BonioL MM 6
Tema 3.1. OcHoBHOe copiepxaHue 2 0K-2
WUcTtopua TeopeTtuyeckoe obyuyeHue: 2 OK-4
3BONIIOUKMOHHOIO | [lepBble 3BontounoHHble KoHuenuuu (XK.b. Jlamapk, X.J1. bioddoH). IBontoumoHHas Teopua Y. lapsuHa.
yuyeHus. CuHTETUYECKas TeOPUA IBONIOLMUMU U €€ OCHOBHbIE MONOKEHUS.
Mukpoasoniounsa | Mukpossoniouus. NMonynayus Kak 3nemMeHTapHas efuHNULA 3BONIOUMK. [@HeTUYECKNE OCHOBbI 3BOJTIOLUU.

InemeHTapHble hakTopbl 3BONOLMKU. EcTecTBEHHbIM 0TOOP — HanpaBnsAWKiA hakTop 3BONIOLUK.

BupoobpasoBaHue Kak pe3ynbTaT MUKPO3BOOLUH
Tema 3.2. OcHoBHOe copiepanune 2 0K-2
Makpossonioyns | TeopeTuyeckoe obyuyeHue: 2 OK-4
. Makpo3Boniounsa. Popmel U OCHOBHble HanpaBneHus makpoasontouum (A.H. Cesepuos). MyTn gocTukeHus
Bo3HukHOBeHMe | 6uonormyeckoro nporpecca. CoxpaHeHue 6nopasHoobpasus Ha 3emne.
U pa3BuUTHE lMnoTesbl M TEOPWUM BO3HUKHOBEHUA XU3HUM Ha 3emne. [losaBneHne NnepBbiX KNETOK U UX 3BOIOLUA.
Mu3HKU Ha 3emne | MpoKapuoTbl U 3yKapuoThl. [TPOMCXOMAEHME MHOTOKNETOUYHbIX OPraHn3mMoB. BO3HUKHOBEHME OCHOBHBbIX

LApCTB 3yKapuoT
Tema 3.3. OcHoBHOe copiepxaHue 2 0OK-2
MpoucxoxpeHue | TeopeTnyeckoe obyueHue: 2 OK-4
yenoBeka — AHTpononorus — Hayka 0 Yenoeeke. CUCTeMaTUYeCcKoe NonoXeHue YenoBeka. Cxo[CTBO M OTAMYMA YeNOBEKa
aHTponoreHes C MBOTHbIMW. OCHOBHbIE CTaMKU aHTpONoOreHe3a. IBOJIOLUA COBPEMEHHOTO YE0BEKA.

YenoBeyeckue pachl M Ux eAUHCTBO. Bpemsa 1 nyTn pacceneHuns yenoseka no nnaHete. [lpucnocobneHHOCTb

YeN0BEKA K Pa3HbIM YCNOBUAM Cpejbl
Paspen 4. Ikonorus 18
Tema 4.1. OcHoBHOE copiepxaHune 2 0K-1
JKonornyeckue | TeopeTuueckoe obyueHue: 2 OK-2
dakTopbl 1 Cpeabl 06MTaHWA opraHW3MOB: BOAHAS, HA3eMHO-BO3/YILHASA, NOYBEHHAsA, BHYTpUOpraHuameHHas. ®usmko- OK-7

cpeabl XXU3HU

XUMUYeckne ocobeHHoCcTH cpef 06uUTaHua opraHn3moB. [lpucnocobneHna opraHM3mMoB K XU3HW B pasHbix
cpepax. MoHaTue akonornyeckoro dakropa. Knaccudumkauma akonorndecknx dakropos. [paBuno MUHUMYyMa
t0. Nlnbuxa. 3akoH TonepaHTHocTu B. Lencdoppa
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Tema 4.2. OcHoBHOe copiepxaHue 0K-1
Monynauums, TeopeTtuyeckoe obyuyeHue: OK-2
coobuiecrsa, JIKonoruyeckasn xapakTepucTuka Buaa U NoNynALMKM. IKONOrMYECKan HUILA BUAA. IKONOrUYeCcKue 0K-7
IKOCUCTEMBI xapakTepuctuku nonynauun. Coobuecrsa u skocuctemsl. browueHos u ero cTpyktypa. CBA3un mexay

opraHuamamu B 6uoLeHo3e. CTPYKTYpHbIE KOMMOHEHTbI 3KOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbI, PeAYLEHTHI.

KpyroBopoT BewecTs ¥ NOTOK 3HEPriM B IKOCUCTEME. TpodUyecKue ypoBHU

pakTMyeckune 3aHATUA:

Tpoduueckune uenu n cetn. OcHoBHbIE NOKa3aTenu akocucTembl. buomacca u npogykuma. Ixonornyeckue

nupamuibl yncen, 6uomaccel U 3Hepruu. [paBuno NUpamuabl IHEPrUK.

PeweHune npakTUKO-OPUEHTUPOBAHHbIX PacyeTHbIX 3alaHUI N0 NEpPeHOCY BelecTBa U IHEPrUM B IKOCUCTEMAX

C cocTaBneHue TpoUUeCcKKx Leneit U nupamma 6UOMAcChl U SHEPrum
Tema 4.3. OcHoBHOe copiepxaHue OK-1
Bbuocdepa - Teopetnyeckoe obyueHue: OK-2
rnobanbHas buocdepa — wueaa obonouka 3emnu. Pazsutue npegcrasnennii o buocdepe B Tpysax B.W. BepHapckoro. OK-7
3Konoruveckas 06nactn 6uocdepsl 1 ee KoMnoHeHThl. XnMBoe BelwecTBO Huochepbl 1 ero GyHKLMK.
cucTema 3aKOHOMEpHOCTH cyliecTBoBaHMA Guocdepbl. 0cobeHHocTH Buocdepsl Kak rnobanbHON IKOCUCTEMBI.

lunHamuyeckoe paBHoBecue B buochepe. KpyroBopoTsl BewecTs u buoreoxummyeckmne uukabl. [nobansHole

IKonornyeckue npobaembl COBPEMEHHOCTH
Tema 4.4. OcHoBHOEe copiepaHue 0K-1
Bnusuue Teopetnyeckoe obyuyeHue: 0K-2
AHTPOMOreHHbIX 0K -4
¢daKkTopoB Ha AHTponoreHHble Bo3fencTBUA Ha Buocdepy. 3arpsa3HeHunsa Kak BUJ aHTPONOreHHOro BO3eCTBuS. 0K-7
6uocepy AHTponoreHHble Bo3fieNCcTBUA HA aTMochepy. Bo3pencteua Ha rugpocdepy. Bo3gencreua Ha nutocdepy. nK ...

AHTponoreHHble Bo3fencTBUA Ha BuoTMYeckne cooblwecTsa. YrnybneHHo 13y4alTca 0TX04bl, CBA3AHHbIE C
onpefeneHHoW npodeccueil/cneunanbHOCTbIO

npaKTVI'-IECKVIe 3dHATUAL

npaKTI/I'-IECI{OE 3aHATHe «OTxopbl nNpou3BoOACTBa»
*B ToM yucne rIpOCbECCMOHaJ]bHO-OpMEHTHpOBaHHoe copepxaHue NpakKTU4eCKoro 3aHATUA
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MpakTuyeckoe 3aHaTne «0Txoabl NnponsBoacTBa». Ha ocHoBe deaepansHoro knaccubmKaLuMoHHOrO Katanora
0TXO[J0B ONpeaeNaTb KNacc ONacHOCTU OTXO/0B; arperaTtHoe cocToaHue U Gu3nyeckyio GopMy 0TXOM0B,
obpasylowuxca Ha paboyem MecTe / Ha 3Tanax NPOM3BOACTBA, CBA3AHHbIE C ONpeAeNeHHO
npodeccueir/cneymansHoOCTbIO

Tema 4.5.
Bauauue
couManbHO-
3KONOrUYecKux

thakTopoB Ha

OcHoBHOe coaepxaHue

TeopeTtuyeckoe obyueHue:

3p0poBbe U ero cocTansiolme. akTopsl, NONOKUTENLHO M OTPULLATENBHO BAUAIOLME HA OpPraHU3M
yenoseka. [pobnema TeXHOTeHHbIX BO3EMCTBUI HA 30pPOBbe YeN0OBEKa (3NEKTPOMArHuTHbIE Nons, GbIToBas
XUMUSA, N36bITOYHBIE WYMbI, pafaLMA 1 T.N.). AjanTaluus opraHu3Ma YenoBeka K hakTopam OKpyxaioLeil
cpeabl. MpuHunnel hopmupoBaHus 3goposbecbeperaiowero nosefeHns. Pusnyeckas aKTMBHOCTb U

30pOBbe 3g0poBbe. bruoxumnyeckue acnekTsl paLMOHaNbLHOTO NUTAHMUA
YyeJloBeKa npaKTW-IECKVIe 3dHATUAL
NabopaTtopHas paboTa Ha BeIGOp:
1. JlabopatopHas paboTta «YMcTBEHHas paboTOCNOCOOHOCTEY
OBnageHue MeTofamu onpefeneHus nokasarenei yMCTBeHHoM paboTocnoco6HOCTH, 00BACHEHME NONYYEHHbIX
pe3ynbTaToB U GOpMyNMpOBaHKUE BbIBOAOB (MUCbMEHHO) C UCMOb30BAHMEM HAY4YHbIX MOHATWIA, TEOPUIA U
3aKOHOB
2. JlabopatopHas paborta «BnusaHue abuotuyeckux hakTopos Ha YenoBeka (HU3KME U BbICOKME
Temneparypsbi)»
N3yyeHne mexaHM3MOB afanTaLMmu OpraHu3mMa YenoBeKa K HU3KUM U BLICOKUM TeMnepaTtypam U o0bacHeHHne
NONYYEHHbIX Pe3ynbTaToB U HOPMyNUPOBaHUE BbIBOAOB (MUCbMEHHO) C UCMONb30BAHUEM HaYUHbIX MOHATU,
TEOPUW U 3aKOHOB
*B ToM yucne npodeccuoHanbHO-OpMEHTUPOBAHHOE coiepXaHue nabopaTopHOro 3aHATUA
B kauecTBe TpurrepoB cHuxawwmx pabotTocnocobHOCTb UCNONL30BATL YCNOBUA OCYLLECTBAEHMUA
npodeccUoHanbHOM JeATENLHOCTH: WYM, TEeMNEPaTypa, PU3NYECKan HArpy3Ka 1 T.A.
KoutponbHas
TeopeTuueckue acnekTbl IKONOTUM
pabota

NpodeccmoHanbHO-0pUEHTUPOBAHHOE COflepKaHUe (cofepikaHUe NPUKNAAHOTO Moayns)

0K -2
0K -4
0K-7
MK ...
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Pa3pen 5. buonorusa B u3Hu 0K-1
0K-2
0K-4
NK ...
Tema 5.1. OcHoBHOe copiepkaHue 4
buotexHonormn | TeopeTuueckoe coaepxaHue: 2
B XHU3HU BuoTexHONOrMs Kak HayKa U npon3BofcTBO. OCHOBHbIE HANpaBeHMA COBPEMEHHON GuoTexHonorun. MeToabl 2
Kaxpaoro 6uotexHonornu. 06bEKTbI BMOTEXHONOTUK. ITUKA OMOTEXHONOTMYECKUX U FTEHETUYECKUX IKCMEPUMEHTOB.
lpaBuna noucka u aHann3a bMo3KoNOrMYeCcKon MHGOpPMaLMM U3 PasNUYHbLIX UCTOYHUKOB (Hay4yHas M yyebHo-
Hay4yHaa nuTepartypa, cpefcTea MaccoBon MHbopMauuu, cetb MHTEpHeT u gpyrue)
MNpakTMyeckue 3aHATUA: 2
KeWcbl Ha aHanu3 MHhOpPMALMKM O HAYYHBIX AOCTUXKEHUAX B 001ACTU reHETUYECKMX TEXHONOTUI, KNETOYHOM 2
WHKEHEPWUU, NULEBBIX BUOTEXHONOTMIA. 3aLKTa Keica: NPeACTaBleHUEe PE3ybTaTOB PeLlEHNA KEWCOB
(BbICTYNNIEHME C Npe3eHTaLuen)
*B TOM yncne npogeccMoHaNbHO-OPUEHTUPOBAHHOE COJlepKAHME NPAKTUYECKOTO 3aHATUA 2
Tema 5.1 ob6A3aTenbHa A8 U3yYeHUs CTYAEHTaMM Bcex npodeccuil/cneyuansHocTen
Tema 5.2.1. buoTexHoNOrUM B NPOMLIWNIEHHOCTH (418 YKPYNHEHHbIX rpynn npodeccuit/cneynansHocteit 07.00.00, 08.00.00, 4 0K-1
13.00.00, 14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00, 38.00.00, OK-2
43.00.00, 46.00.00, 53.00.00, 54.00.00 (kpome 54.02.07) 0K - 4
Tema 5.2.1. OcHoBHOe cofiepxaHue 4 nK ...
buotexHonorun | lMpakTuyeckue 3aHATUA: 4
B Pa3BuTHE NPOMBIWNEHHOH BUOTEXHONOTNIA U €€ NPUMEHEHWE B KM3HM YENOBEKA, MOUCK U aHANU3 2
NPOMBILNEHHOCT | yyhopmaln U3 pazIMYHBIX UCTOYHMKOB (Hay4Has v y4ebHO-Hay4YHas NMTepaTypa, CpeacTBa MaccoBOM
" nHdopmaumu, cetb MHTEpHET U Apyrue)
Keicel Ha aHanu3 uHdopMaLum 0 pa3BUTUM NPOMBLILNEHHO BUOTEXHONOr WA (MO rpynnam)
3awwTa Keiica: [peacTaBneHne pe3ynLTaToB pelleHUs KENCOB (BbICTYNIEHHE C Npe3eHTalumnen) 2
Tema 5.2.2. CoumanbHo-3TUYECKME acneKTbl GuoTexHonoruim (ANA YKpyNHeHHbIX rpynn npogeccui/cneymansHocTen 4
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 cofiepxaHue 4 0K -1
CounanbHo- MpaKkTuyeckue 3aHATHA: 4 OK
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ITMYecKMe acneKkTbl pa3BUTMA OUOTEXHONOMMIA U MPUMEHEHME UX B XXU3HU YE0BEKA, MOUCK U aHanu3 2
WHGOPMALLMK U3 PA3IMYHBIX UCTOYHUKOB (HayyHas U yuebHO-HayyHas NUTepaTypa, CpeACTBa MAaCCOBOIA
nHdopmaumu, ceTb HTEpHET 1 fpyrue)
Keicbl Ha aHanu3 nHdopmaumm 06 3TuYeCKUX acnekTax pa3BuTua GuotexHonorui (nNo rpynnam)
3awura Keiica: pepcTaBneHme pesynbTaToB peleHUs KeicoB (BbICTyNIeHUE C Npe3eHTauuen) 2
Tema 5.2.3. buotexHonorum u TexHMYeckue cucTeMbl (ANa YKPYMHEHHbIX rpynn npogeccuit/cneuuansHocteit 05.00.00, 4
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)
Tema 5.2.3. OcHoBHOe copepikaHue 4 0K-1
buotexHonoruu | lMpakTuueckue 3aHATUA: 4 OK-2
U TEXHUHECKUE Pa3zButie 6UOTEXHONOTUIA C NPUMEHEHUEM TEXHUYECKUX cUCTeM (OUOMHKeHepus, GuonHbopMaTHKa, 2 OK-4
CUCTEMBI OMOHMKA) M UX TPUMEHEHME B XM3HM YENOBEKA, MOUCK M aHaNU3 MHOPMALMM U3 Pa3NUYHBIX UCTOYHUKOB nK ...
(HayyHas 1 yuebHO-HayyHasa UTepaTypa, CpeAcTBa MaccoBoi MHGopMaLuu, ceTo NHTepHeT u apyrue)
Keicebl Ha aHanu3 nHdopmaLum o pa3BuTMKM BUOTEXHONOTUIA C NPUMEHEHUEM TEXHUYECKUX CUCTEM (No
rpynnam)
3awwura Keiica: [pepcTaBneHme pesynbTaToB peleHUsa KeWcoB (BbICTYNIEHUE C Npe3eHTauuen) 2
lpomexyToyHas
aTrecrayua no 3ayer
AMcCUUNNIUHE
Bcero: 72
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3.YcnoBusa peanusauvm nporpaMmmbl obeobpasoBaTesibHOM AUCLUUNIIUHDI
3.1. Ansa peanu3auuuv nporpaMmmMmbl AUCLUMNIIUHBbI AO0SMKHbI NPeayCMOTpPEHbI
cnepywoLwme cneuuvanbHble NOMELLEeHUA:

KabuHet «buonormm», ocHalieHHbln obopyaoBaHuem: mebenb, [ocka,
HarnggHble nocobus (KomnnekTbl y4ebHbix Tabnuu, nnakaTtoB), TEXHUYECKUMU
cpeactBaMm oOyyYeHUs: KOMMNbIOTEP C YCTPOWCTBaAMM BOCMPOU3BEOEHUSA 3BYKA,
NpUHTEP, MYyNbTUMeaua-npoekTop C  39KpaHOM, YyKaska-npeseHTep AN
npeseHTauumn.

NabopaTtopus, ocHalweHHass obopygoBaHMeM ANs NPOBEAEHUS 3aHATUN:
MUKPOCKOMbI, CEKyHOOMep, TOHOMeTp, nabopatopHaa nocyda (Npodupkuy,
noAcTaBku Ans NpobupokK, NMHLETLI, NECOK, CTYMNKM C NeCTUKaMn, NpeaMeTHbIE U1
MOKPOBHblE  CTeKna, CTeKNdHHble  Nanoyku, npenapoBasibHble UMb,
dunbTpoBanbHas Oymara (candeTku), CTakaHbl, MNEePTOHNYECKUA pacTBOp
xnopuga Hatpus, 3% - Hbl pacTBop rnepokcuga BoAopoda, pacTBop Moda B
NOOUCTOM Kanuu, rmuuepwuH, knybHu kaptodens, nMcT anogeun kaHaackou, nnog
PAGUHBLI OBBLIKHOBEHHOW (PSAOMHBI UM TOMaTa), NyK penyaTbiil, pa3BedeHHblE B
BOAE OPOXOKU.

3.2. UHhbopmaumoHHoe obGecrneyeHne peanusauum nporpamMmbl

Ona peanusauum nporpammbl OMBGNMOTEYHbIN (PoHO oGpasoBaTesnibHOM
opraHmMsauumn OOMKeH MMeTb NevaTHble U/MNn aNeKTPOHHbIE 06pa3oBaTenbHbIE U
MHOPMALMOHHbIE  pPEecypChbl, PEeKOMEeHAOBaHHble AONs  UCMOoNb30oBaHWUs B
obpasoBaTenbHOM NMpoLecce, He cTaplle NATU NeT C MOMEHTa U3aaHuS.

PekomeHngyemMble neyaTHble n3gaHns no peanusauumn
obuweobpasoBaTtenbHOM  AUCUMMNUMHBI  NpeacTaBneHbl B METOAUYECKUX
pekoMeHaaumnsax no opraHmsaumm obyveHus.
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4. KOoHTponb M oOuUEeHKa pe3ynbTaTOB OCBOEHUA obleobpa3oBaTesibHOU

AUCLMNIIVNHBI

KoHTponb W oOueHKa pe3ynbTaToB OCBOeHUs 06Leo6pasoBaTenbHOM

ONCUUMITNHDbI pacKpbiBalOTCA yepes

ancunnimHapHblie pe3ynbTaThl,

HanpasfieHHble Ha hopMupoBaHMe ObLMX M NPOECCUOHANTbHBIX KOMMNETEHLUN
no pasgenam u Temam cogepxaHus y4ebHoro matepuana.

O6was Paspen/Tema
KoMneTeHUUs

Tun oyeHOYHbIX MEPONPUATUI

Paspen 1. Knetka —
CTPYKTYpPHO-(YHKLMOHANbHAA
€IMHULIA JKMBOTO

KoHTponbHas pabota «MonekynsapHeiif
YPOBEHb OpPraH13aLum KUBOTO»

0K 02 buonorus kak Hayka. 0bwas
XapaKTEPUCTUKA HU3HM

3anonHeHue Tabauubl ¢ onucaHmeM
METO/J0B MMKPOCKONUPOBAHUSA C UX
[NOCTOMHCTBAMM U HEOCTaTKaMMU,
3anonHeHune Tabaunupbl «Bknag yueHbx
pa3BuTUE BUONOTUN»

3anonHeHne cpaBHUTENBHOW TabAKLbI
CXO[CTBA W Pa3NUYmii JKMBOTO U He
MUBOTO

0KoO01 CTpyKTypHO-YHKLMOHaNbHAS

0K 02 opraHv3auus KneTok
0K 04

OueHuBaemas ucKyccvs no sonpocan
neKuum

Pa3paboTka MeHTaNbHOM KapThl NO
KnaccuguKaLmm KNeToK U Ux CTpoeHHu|
Ha NPO- U 3YKapUOTUYECKMX U MO
LapCTBaM B MUHW rpynnax
BbinonHeHue 1 3awnTa n1abopaTopHbIX
paborT:
«CTpoeHue kneTkn (pacTeHus, MUBOTH
rpuGbl) M KNETOYHbIE BKIKYEHUS
(Kpaxman, KapoTHHOU[bI, XIOPONNACTH
XPOMONNACTbI)»

MpakTuyeckoe 3aHsTue. peactaeneH
YCTHBIX COODLWEHWIA C Mpe3eHTalmei,
NOArOTOBNEHHBIX NO NEPEYHIO
WCTOYHUKOB, PEKOMEHJ0BAHHbIX
npenopaBaTenem

0KoO01 CTpyKTYpHO-YHKLMOHaNbHbIE
0K 02 (aKTOpbl HACNEACTBEHHOCTH

®poHTanbHbIA onpoc

PaspaboTka rnoccapus

PeweHwue 3agay Ha onpefienexue
nocnefoBaTeNbHOCTU HYKNEOTUOB,
aMUHOKMCNOT B HOpPME U B Clyyae
W3MEeHEHWUA NoCNefoBaTeIbHOCTH
Hykneotugos [AHK

0K o2 06MeH BelwecTs 1 NpeBpaLleHue
3HEeprum B KneTke

®poHTanbHeI onpoc
3anonHeHne CpaBHUTENbHOW TabNULbI
XapaKTepUCTUK TUNOB 0OMeHa BelecT
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0K 02
0K 04

YKU3HEHHBIN UMKN KNeTKMU.
Muto3s. Melio3

06cyxpaeHne no BONpocam NeKuum
Pa3zpaboTka eHTbl BpeMeHU
U3HEHHOrO0 LMKNa

Pazpen 2. CrpoeHue n pyHKLMK
opraHusma

KoHTponbHas pabota “CTpoeHue u
GyHKLKMM opraHu3ma”

0K 02
0K 04

CrpoeHune opraHu3ma

OueHuBaemas fucKyccus

Pa3paboTka MeHTaNnbHOI# KapTbl TKaHe#,
OpraHoB U CUCTEM OPraHOB OPraHnM3mMoB
(pacTeHus, UBOTHbIE, YENOBEK) C
KPaTKON XapaKTepuUCTUKON ux QyHKLMIA

0K 02

®opMbl pa3MHOXEHUA
OpraHU3MoB

OpoHTanbHbIA onpoc

3anonHeHue Tabaunubl C KPaTKoit
XapaKTepPUCTUKOM 1 npumepamu dopm
Pa3MHOXEHMA OPraHN3MOB

0K 02
0K 04

OHToreHes paCTEHMﬁ, HUBOTHbLIX U
yenopekKa

Pa3zpaboTka NeHTbl BpeMeHU C
XapaKTepUCTUKOMN 3TanoB OHTOreHesa
OTAENLHOW rPYNMNOW UBOTHBIX U
yesoBeKa N0 MUKpOrpynnam
Tect/onpoc

CocTaBneHme U3HEHHbIX LUKNOB
pacTeHui no otaenam (MOXoBUAHbIE,
XBOLWEBWUHbIE, NANOPOTHUKOBUIHbIE,
r0JIOCEMEHHbIE, MOKPLITOCEMEHHBIE)

0K 02
0K 04

3aKOHOMepHOCTM HacnepoBaHuUA

PaspaboTka rnoccapus

(PpoHTanbHbI onpoc

TecT no Bonpocam nekyum

Pewenue 3apgay Ha onpepeneHune
BEPOATHOCTU BO3HMKHOBEHMA
HaCNeACTBEHHbIX NPU3HAKOB NPU MOHO-
, M-, NONUTMOPULHOM 1
aHaNM3MpyloWeM CKpeLMBaHnm,
COCTaBNEHWE FeHOTUNNYECKUX CXEM
CKpelLnBaHma

0K 01
0K 02

CLlEﬂﬂeHHOQ HacnefoBaHue
NPU3HAKOB

Tect

Pa3paboTka rnoccapus

PeweHue 3apay Ha onpeaeneHue
BEPOATHOCTU BO3HUKHOBEHMUSA
HacneACcTBEHHbIX NPU3HAKOB NpK
CLLeNNEHHOM HacneaoBaHuu,
COCTaBNI€HUE TEHOTUMUYECKMX CXEM
CKpewuBaHus

0K 01
0K 02
0K 04

3a|{0HomepHocm M3IMEHYUNBOCTHU

Tecr.

PeweHune 3apay Ha onpefenexHune TMna
MyTaLMKU Npu Nnepeaaye HacNeacTBEHHbIX
NpPU3HaAKOB, COCTaBNeHNe
reHOTUNUUYECKMUX CXEM CKPEeLLMBaAHUA

Pa3pen 3. Teopusa 3sonoyuu

KoHTponbHas pabota “Teopetuyeckue
acneKThbl 3BONKOLMN XKU3HU Ha 3emne”
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0K 02 WNcTopus 3BoNoUMOHHOTO yueHus. |®poHTanbHbl onpoc

0K 04 Mukpoasontoumua PazpaboTka rnoccapus TepMUHOB
Pa3zpaboTka 1eHTbI BpEMEHU PA3BUTHUS
3BOJIOLMOHHOIO YYEHHUS

0K 02 Makpo3sontoumna. BosHukHoseHue |OueHUBaemMan QUCKYCCUA:

0K 04 W pa3BUTME XM3HU Ha 3emne WCMONb30BAHWNE APryMEHTOB,
OMoNOrMyecKon TEPMUHONOTUU 1
CMMBONMKMW ANA AOKa3aTenbCTBa POACTBa
OpraHU3MOB Pa3HbIX CUCTEMATUYECKUX
rpynn
Pa3zpaboTka NeHTbl BpeMeHU
BO3HMKHOBEHWUA U Pa3BUTUA XM3HMU Ha
3emne

0K o2 lNpoucxoxpeHune yenoseka — ®poHTanbHbIA onpoc

0K 04 aHTponoreHes Pa3zpaboTka neHTs BpeMeHu
NPOUCXOXAEHUA YeNOBeKa

Pa3zpen 4. 3konorua

0K 01 Jkonoruyeckme hakTopbl U cpeabl |TecT No 3Konoruyeckum hakTopam u

0K 02 HU3HU cpejam XW3HU OpraH1M3moB

0K 07

0KO01 Monynauus, coobuwecTea, CocTaBneHue CXeM KpyroBopoTa BeWecTs,

0K 02 IKOCUCTEMBI MCNoNb3ys MatTepuansl NeKuum

0K 07 PelweHune NpaKTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3afiaHuii No nepeHocy
BEWECTBA M IHEPTMM B IKOCUCTEMAX C
COCTaBNeHWe TpothUYeckux Lenei u
nupamupg Guomacchl U 3Hepruu

0K 01 Buocdepa - rnobansHas OueHuBaemas guUcKyccus

0K 02 3KONOrMYecKas cucTema Tect

0K 07

0KO01 BnuaHMe aHTpONOreHHbIX Tect

0K 02 takTopoB Ha buoctepy MpakTnyeckas pabota “OTxopbl

OK 04 npou3BsopcTBa”

0K 07

0K 02 Bnuanue coumansHo- OueHuBaemas gUCKyccus

0K 04 3Konornyeckux GpakTopos Ha BeinonHenue nabopatopHoit paboTsl Ha

0K 07 BbIGOp:

310pOBbLE YENOBEKA

"YmcTBEHHAs paboTocnocobHocTs",
"BnuaHue abnotuyeckux hakTopos Ha
yenoseka (HU3KUE U BbICOKUE
Temnepatypsl)"

Pa3spen 5. buonorusa B u3Hu

3awumTa Keiica: npeacTaBneHme
pe3ynbTaToB peleHns Keitcos
(BbICTYNNEHKE C Npe3eHTaLueit)
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0K 01

bruoTexHONOrMK B U3HK Kaxaoro

BbinonHeHune Keilca Ha aHaNu3

0K 02 WH(OPMALMM O HAYYHBIX JOCTUKEHUAX B

0K 04 00NacTu reHeTUYeCcKUX TeEXHONOrni,
KNEeTOYHOW UHKEHEPUM, NULLEBbIX
BuoTexHonoruii (no rpynnam),
npeAcTaBneHne pe3ynbTaToB peleHus
Keulcos

0K 01 MpombiwneHHas 6uotexHonorna | BeinonHeHue keiica Ha aHanu3

0K 02 MHGDOPMALIMK O PA3BUTUK

OK 04 NPOMbIWIEHHOI GUoTEXHONAOMMIA (N0
rpynnam), npeacTaBieHue pe3ynbTaToB
peleHnsa Kencos

0K 01 CoumnanbHo-3TMYeCKMe acnekTsl  |BbinonHeHwe Keica Ha aHanus

0K 02 6uoTexHONOrMiA nHdopMaLmm 06 3TUYECKUX acnekTax

OK 04 pa3BuUTKA BMoTEXHONOTKIA (MO rpynnam),
npeAcTaBNeHUe pe3yNbTaToB peleHus
KelcoB

0KoO01 buotexHonorum n TexHuyeckue BoinonHeHue Keiica Ha aHanus

0K 02 CUCTEMbI uHgopmMaLum o pa3BuTUA

0K 04

OUOTEXHONOTMIA C NPUMEHEHUEM
TeXHU4Yeckux cuctem (no rpynnam),
npeacTaBneHne pesynbTaToB pelleHus
KelcoB
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