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Paboyas nporpamma y4yebHOro npegmetra paspabortaHa B COOTBETCTBUM C
TpeboBaHuAMN PefepasibHOro rocyLapCTBEHHONO 06pasoBaTefnibHOro craHgapTa
cpepHero obuiero obpasoBaHusd. (Npukas MuHucTepcTBa obpaszoBaHnA N Haykm P
oT 17 mas 2012r.) n ¢ npukaszom MuHnpocselleHna Poccun ot 12 asrycta 2022r.
Ne732 «O  BHeECeHWM W3MEHeHW B  pedepasibHblii  rocyAapCTBEHHbIN
obpasoBartesfibHbIi  CcTaHOapT cpefdHero obulero obpasoBaHus, YTBEPXOEHHbIN
npukasom MwuHucTepcTBa o6pas3oBaHMst U Haykm P® oT 17 maa Ne N 413»., u B
COOTBETCTBUWN C MpuUMepHOW pabouelt nporpammbl O[] «buonorua», yTBepxaEHHOM
Ha 3acefiaHuMn coBeTa MO OLEeHKe CoAepXaHWs M KavyecTBa NPUMEpPHbIX paboumnx
nporpaMmm 06LLeobpa3oBarefnibHOro W couuanbHo-ryMaHuTapHoro uukios CrlO
npotokosi Ne14 ot 30 Hoa6psa 2022.
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1.NMNOACHUTENBbHASA 3ATNMNCKA

1.1 O6wan xapakTrepucTuka

YuebHblli npegmeT «bronorusa» ssnsetca 6a3oBbIM NpegMeTomMm obpasoBaTesibHOM
nporpammel CINO B cooTtBeTcTBUN ¢ PIOC COO.
Mporpamma obLieobpasoBaTesibHOro yyebHoro npegmeta «bnonorns» peannsyetcs B
FAMOY CO «KTA», B npegenax obpasosaTesibHbix nporpamm CIrO Ha 6a3e 0OCHOBHOro
obwero o6pasoBaHnsa no npoceccuam 23.01.17 «Mactep N0 PEMOHTY U
o6cnyxknBaHno  aBTomobuner»; 13.01.10 «ONEKTPOMOHTEP MO PEMOHTY ¢
06CNyXMBaHUIO 3/1EKTPO06OPYA0BaHMA (MO OTpaCsAM)».

Mporpamma paspaboTaHa ¢ yyeToM PefepasibHON 06pa3oBaTesibHOM NporpaMmmbl
cpefHero obulero obpa3oBaHus, YTBEPXAEHHOW Nprka3om MuHMNpocselleHnsa Poccum
oT 18.05.2023 Ne371, «KoHuenuuu npenofasaHns 06LLeobpa3oBaTe/ibHbIX AUCLUMNINH
Npod)eccMoHasIbHON  HanpaB/IeHHOCTU MNporpaMM  cpefHero  npodyeccroHaIbHOro
ob6pasoBaHus, peaninlyemMbiX Ha 6a3e OCHOBHOMO 06LEero o6pasoBaHunsi, yTBEPXAEHHOM
MuHMCTepCTBOM npocBelleHnsa Poccuitickoin depepaumm ot 30 anpens 2021 r. Ne P-98
n PekomeHgauuii no peanmsaumm COO B npegenax ocsoeHus Ol CrO ot 27.05.2024
r. Ne01-03/02-532/2024.

YuebHbIli npeaMeT «brnonorus» oTHocuTCA K npegMeTHoi obnactn ®roC cpegHero
obulero obpasoBaHUs «ECTECTBEHHbIE HAYKW».

B uenax peanvsauum KOMMNETEHTHOCTHOIO nogxofa npu npenogasaHnu
npegmeTa NCNONb3YHTCA COBpPEMEHHbIe obpasoBaresibHble TEXHOJI0TUN:
NH(POPMALMOHHBIE  TEXHOJIOTMM  (KOMMbIOTEPHbIE  Mpes3eHTauuu),  TeXHOJsI0rum
pasBmMBatoLLEero 0byyeHus, TexXHosormm npobénemHoro o6ydvyeHns (NpobriemHoe
N3N0XeHne, 3IBpuUcTUYeckas OGecefa, WCCnefoBaTesibCKUi  MeTon), TEeXHO0ru
3BPUCTUYECKOTO 00y4yeHus (BbINOSIHEHME TBOPYECKMX MNPOEKTOB, «MO3roBasi araka»,
UrpoBble  MeToauku). [OnA  POPMMPOBAHUA  JIMYHOCTHbLIX, MeTanpeaMeTHbIX U
npeAMeTHbIX pe3y/ibTaToB 00yYatoWMXCA MPUMEHSIOTCHA aKTUBHbIE U UHTEPaKTUBHbIE
(bopMbl NPOBeAEHUs 3aHATWIA  (rpynnoBas  KOHCY/MbTaumsa, pas3bop KOHKPETHbIX
cuUTyaunia, nenosble U posieBble UTPbl, rpynnoBas ANUCKYCCUs).

Peanuszauusa cogepxaHuss ydyebGHOro npegmerta npegnonaraer cobsiogeHve
npuHUMNa CTPOroi MpPeemMCTBEHHOCTM MO OTHOLWEHWI0 K COAepXaHui Kypca
«BKnonorma» Ha CTyneHn OCHOBHOroO obLero o6pasoBaHus.

B 1O e Bpemsi yyebHbli npeameTr «Buonorns» ana npodeccruoHasnbHbIX
ob6paszoBartesibHbIX OpraHn3aumii 06n1agaeT cCamoCTOATEIbHOCTLIO U LIe/IbHOCTbIO.

Pabouyas nporpamma y4ye6Horo npegmerta «buonorns» MMeeT MexXnpeameTHYHo
CBA3b C 0060uWeobpa3oBaresibHbIMK yyebHbIMM npeameTamn  «Vctopus», «OCHOBBI
6€e30MacHOCTU U 3aLUTbl POAUHBI», «XUMUS», «OOLLECTBO3HAHNE.

N3yyeHne yyebHOro npeameta «buonorua» 3aBepllaeTcad NPOMEXYTOYHOMN
attectauveir B dopme auddpepeHumpoBaHHoro 3ayvéta (23.01.17) U KOHTPOJSIbHOM
pab6oTbl (13.01.10) B pamkax OCBOEHUA nporpamMmmbl NOATOTOBKA KBa/IMPULMPOBAHHbIX
pabounx, cnyxawmx (MMNKPC) Ha 6a3e 0OCHOBHOro 06ulero o6pasoBaHus.

1.2.lienn 1 nnalHupyemble pe3y/bTaTbl OCBOEHUs npegmeTa:



1.2.1. Uenun obuleobpasoBaTesibHOro npegmera

CopepxaHune nporpammbl 06LLeo6pa3oBaTesibHOro npeamera «buonornsa»
Hanpas/iIeHO Ha OOCTUMXEHVE CcriedyroWwmx Lenein: goopMmpoBaHue y obyyaroLmxcs
CUCTEMbl 3HaHWA O Pas/INYHbIX YPOBHAX XXW3HW CO 3HAHMEM COBPEMEHHbIX
npeAcTaBneHnini O XUBOW MpUPOAE, HaBbIKOB MO MNPOBEAEHMIO OMOI0rNMYecKnX
nccnegoBaHuii ¢ coOBNOAEHMEM  TUYECKMX  HOPM,  apryMeHTMPOBaHHOM
JINYHOCTHOM NO3ULUUKN NO GepeXXHOMY OTHOLLEHUIO K OKpYXaloLlen cpese.
3apgauum:
nonyyeHne yHOAMEHTa/IbHbIX 3HaHWA O 6uonoruyeckux cuctemax (Knetka,
Opranusm, [Monynauus, Bwug, 3kocuctema); UCTopuM  pasBUTUS  COBPEMEHHbIX
npeAcTaBNeHnii 0 XMBOW NPMPOAE, BbIAAIOLWNXCA OTKPLITUAX B BUOMOrMYECKON Hayke;
ponyu GMONOrMYeckol Haykun B ()OPMUPOBAHMM COBPEMEHHON eCTeCTBEHHO-Hay4HOM
KapTVHbI MMpa; MeToAax Hay4yHOro no3HaHus;

. oBnafeHne YMEHUSIMU JI0TMYECKM MbIC/IUTb, OOOCHOBbLIBATb MECTO W POSib
6MOMOrMYECKNX  3HAHWA B NPaKTUYEeCKONn  OeATeNbHOCTU  JoAen,  pasButum
COBPEMEHHbIX TEXHOJOrWiA; onpeaenaTb XuBble 0ObLEKTbI B Npupoae; NpoBOAUTb
HabnaeHna 3a 3KOCUCTEMaMW C LEeNbl UX ONUCAHUSA U BbISIBNIEHUS €CTECTBEHHbIX U
AHTPOMNOTEHHbIX M3MEHEHWI; Haxo4uMTb W aHa/M3MpoBaTb WMHGOPMALMIO O >KUBbIX
obbekTax;

* pas3BuTME MNO3HaBaTE/IbHbIX WHTEPECOB, WHTENNEKTya/lbHbIX W TBOPYECKUX
CNoco6HOCTEN, obydyarwmxca B npouecce W3yYeHUss OUONOTMYECKUX SABMEHUN;
BblOAIOLLMXCA AOCTMXXEHUIA GMOMOrMK, BOWEALWMX B 0O6LLEeYEeIOBEYECKYHD Ky bTYpY;
C/TOXHbIX 1 NPOTUBOPEUMBLIX MyTel Pa3BUTNSE COBPEMEHHbIX Hay4HbIX B3rNs40B, UAeMn,
TeopwuiA, KOHUENUWIA, rMnoTes (0 CYLLHOCTU U NPOUCXOXAEHNN XU3HW, YeNOBEKa) B Xoae
paboTbl C Pa3/IMYHBLIMU UCTOYHMKaMW MHChopMaLmy;

e BOCMUTaHMe YOeXAEeHHOCTM B HeOoOXOAMMOCTW MO3HAHUSA >XMBOW MpPUpOAbI,
HEeob6X0AMMOCTM pauMoHasIbHOrO MPMPOLONO/b30BaHUSA, GEepPeXHOro OTHOLIEHUSA K
NMPMPOAHLIM pecypcamM 1 OKpyxarollel cpefe, CO6CTBEHHOMY 3[0PO0BbIO; YBAXEHUA K
MHEHMIO OMMOHEHTA NpY 06CYXAEHUMN BUONOTNYECKUX NPo6em;

*  CNONb30BaHME MNPUOOPETEHHBLIX  OUMOMOTMYECKMX  3HAHUI U YMEHWA B
NOBCEAHEBHON XU3HW ANS OLEHKM NOCeACTBUIA CBOEN AeATeNbHOCTU (M AeATeNbHOCTH
APYrux nogen) no OTHOLIEHUIO K OKpyXatollei cpefe, 340pPOBbIO ApYrux nogen w
COOGCTBEHHOMY 3[0pPOBbID; 0OOOCHOBaHME W COGMIOAEHNE Mep MPOUNAKTUKM
3ab0n1eBaHNil, OKaszaHMe TMepBOi MOMOLWM Mpu TpaBMax, COO6MAeHne npaBus
noeeAeHns B npupoge. MNnaHupyemble pesyibTaTbl OCBOEHNS 06LLe06pa3oBaTesibHOro
npegmeta B cootBeTcTBUN ¢ PIOC CIMO 1 Ha ocHoBe ®I'OC COO.

1.2.2. TMnaHupyemble pe3ynbTaTbl OCBOEHUS 06Le00pasoBaTe/IbHOIoO
npeaverta B cootBeTcTBMM ¢ DPIOC CIO n Ha ocHoBe ®IOC COO

Ocob6oe 3HauyeHue npeameT UMeeT npu hopmupoBaHum 1 passutum OK u MK.



Kog n
HanMeHoBaHue
thopmupyembix

KOMneTeHunii

MnaHupyemble pe3ynbTaTbl OCBOEHUs NpeameTa

oo6wue

AucumMnnnHapHble

OK 01. Beibupatb
CNoco6bl peLleHns

3agau
npodpeccroHanbHoi
nesTenbHOCTU
NPVMEHUTENBHO K
pa3NNyHbIM
KOHTEKCTaMm

(13.01.10)

MK 2.3. Bectn yuert
NePBUYHBIX AAHHBLIX MO
TeXHNYEeCKoOMy
06CNyX1BaHUIO
YCTPOWNCTB

31eKTpPoCHabXeHus
"
3/M1eKTPo06opPYyAOBaHMS
B XXypHanax.

(23.01.17)

MK 3.5 Mponssogntb
PEMOHT 1 OKpacky
Ky30BOB

B yacTu TpyA0OBOro BOCNUTaHUs:

- TOTOBHOCTb K Tpydy, OCO3HaHue LEeHHOCTU
MacTepcTBa, Tpynonbue;

- TOTOBHOCTb K  aKTMBHOW  [AeATeNbHOCTU
TEXHOJIOMMYEeCKON U couMasibHON HanpaBeHHOCTH,
CMOCOGHOCTb  MHULMMPOBATb, NJaHUPOBaTb U
CaMOCTOATENIbHO BbINOMHATb Takylo AeATeNIbHOCTb;
- NHTepec K pa3inyHbIM cthepam
npogeccnoHasibHON AeATENbHOCTH,

OBnageHue YHUBepcasibHbIMU y4yeOHbIMU
no3HaBaTe/IbHbIMU [EeNCTBUAMMU:

a) 6a3oBble fIornyeckue AencTBus:

- CamMOCTOATENILHO dhopmynuposatb n

akTyanmampoBatb nNpo6remMmy, paccmaTpuBatb eé
BCECTOPOHHE;

- yCTaHaBNMBaTb CYLWECTBEHHbIA MpuU3HaK wuan
OCHOBaHMS O/19 CpaBHEHUs, Kriaccudmkaumm u
obouleHns;

- onpedensTb UENn [AesTenbHOCTH,
napameTpbl U KPUTEPUN UX OOCTMKEHMS,
- BbISIBMIATb 3aKOHOMEPHOCTM W MPOTMBOPEYMs B
paccMmaTprBaeMbiX SIB/IEHUSAX;

- BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLlEHBaTb
COOTBETCTBME pe3yNbTaToB LENSAM, OLEHMBaTb
PUCKN NOCNeACTBUIA AeATeNbHOCTH;

- pa3BuBaTb KpeaTUBHOE MbILL/IEHNE NPU PELUEHNN
XXM3HEHHbIX NPO6EM.

6) 6a3oBble nccnegoBaresibCKue AencTeus:

- BNageTb HaBblkaMu y4yeBHO-MCCneaoBaTe bCKOM
n NPOEKTHOW [EeATeNbHOCTH, HaBblKamu

3aaaBaTtb

- chOPMUPOBAHHOCTb 3HAHWIA O MECTe 1 pPonu 6rosiornn B
CUCTEME Hay4YHOro 3HaHWS; PYHKLMOHAIbHOI PaMOTHOCTY
yenoBeKa /11 peLleHus XXU3HEHHbIX NPo6iem;

CPOPMUPOBAHHOCTL  YMEHWS pacKkpbiBaTb CofepxaHue
OCHOBOMoOMaraLWwmnx 61MoI0rMYecKUX TEPMUHOB U MOHATUIA:
DKM3Hb, KNeTka, TKaHb, OpraH, opraHvusm, Bua, nonynisauus,
aKocucTema, 6GuoueHos, buocgepa; metabonunsm (obmeH
BELWeCTB W  [MpeBpalieHne  3Hepruu), romeoctas
(camoperynsauusa),  6uocuHTe3  6enka,  CTPYKTypHas
opraHu3auns XMBbIX cucTem, [VCKPETHOCTb,
camoperynsauusa, camoBocrnpounssefeHvie (penpoaykuns),
HacneaCTBEHHOCTb, WM3MEHYMBOCTb, 3HEPro3aBMCUMMOCTb,
pOCT 1 pa3BuTUe, ypoBHEBAs OpraHm3auns;

CPOPMUPOBAHHOCTL  YMEHUS  packpbiBaTb COAepXaHue
OCHOBOMNONaralvWwmnx OMOMOTMYEeCKUX Teopuidi U runoTes:
KNEeTOYHON, XPOMOCOMHOW, MyTauUWUOHHOW, 3BOJTOLNOHHON,
MPONCXOXAEHMNS XN3HN N YESI0OBEKA,

CChOPMMPOBAHHOCTb yMeHus packpbiBaTb
OCHOBoOMoararwLme 6uosiornyeckne 3aKOHbI n
3akoHOMepHocTn (. MeHgensa, T. MopraHa, H.W.

BaBunosa, 3. lekkens, ®. Mionnepa, K. bapa), rpaHuLbl x|
NPUMEHMMOCTU K XXMBbIM CUCTEMAM;

npl/lo6peTeH|/|e onblTa NpUMEHeHndA OCHOBHbLIX METOo40B
Hay4yHOro NO3HaHUA, NCNosib3yeMbIX B o6uonorunn:
Ha6I'IIO,D|eHl/IFI n onncaHna XusbiIX CUCTEM, MNpouUeccoB U
SIB/TIEHUIA; opraHmsaunm wn nposegeHnA 610N0rNYecKoro
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paspeLueHnsa npobewm;

- BbISIBNATb MPUYNHHO-CNIEACTBEHHbIE CBA3N U
akTyasimamposartb 3agady, BblABuUraTb rmnotesy eé
peLleHns, HaxoauTb apryMeHThbl ans
fokasaTesibCTBa CBOUX YTBEPXOEHWA, 3ajaBatb
napamMeTpbl U KpUTEPUN peLLEHNS;

- aHaM3MpoBaTb MOJTYYEHHbIE B XOA4E PELUEHUS
3agaun pesynbTaTbl, KPUTMYECKN OLEHUBATbL WX
[OCTOBEPHOCTb, MNPOrHO3MpOBaTb W3MEHEHNE B
HOBbIX YC/TIOBUSIX;

- YMETb NEPEHOCUTb 3HaHWsS B MO3HaBATE/IbHYIO U
NPakTUYEeCKyto 06/1aCTh XN3HEAEATETbHOCTH;

- YMEeTb WHTEerpuMpoBaTb 3HaHMS U3 pasHbIX
npeaMeTHbIX obnacTen;

- BblABUraTb HOBblE noew, npegnaraTb
OpUrMHanbHbIe NOAXOAbl N PeLUEHNS;

- CNOCOOHOCTb nX NCNo/b30BaHUS B

no3HaBaTeIbHON U cou,vnaanoM MNpakTuke.

9KCMEPVMEHTa,  BbIABWKEHWS  TUMOTE3,  BbISIB/IEHUSA
3aBUCMMOCTM  MexXAy  WCCNegyeMbIMU  BEIMYMHAMM,
06bSACHEHMS MOMYYEHHbIX pe3ynbTaToB 7

dbopmynmMpoBaHMa BbIBOAOB C MCMNOMIb30BAHMEM Hay4HbIX
NOHATWIA, TEOPUIA N 3aKOHOB;

CPOPMUPOBAHHOCTL YMEHUS BbIAENSATb  CYLLECTBEHHbIE
NPM3HaKW BMPYCOB, K/IETOK MNPOKapMoOT W  3yKapwoT;
OOHOK/IETOYHbIX M MHOFOK/IETOYHbIX OpraHM3mMoB, BWAOB,
OG1OreoLeHO30B M 3KOCUCTEM; OCOOGEHHOCTM MPOLECCOB
obmMeHa BeLWEeCTB WM MpeBpalleHNs 3HEpPrum B KIETKe,
hoTOCMHTE3a, NIACTUYECKOrO U SHEPreTMYeckoro obmeHa,
XeMocuHTe3a,  MUTOo3a, Melo3a,  OnJ0L40TBOPEHUs,
pasBuUTMA N PasMHOXEHUS, WHAMBUAYa/IbHOTO pPasBUTUSA
opraHmsma (OHTOreHesa), 60pbOblI 3a CyllecTBOBaHue,
EeCTEeCTBEHHOro oTbopa, BMAo006pasoBaHu,
NPUCNOCO6/IEHHOCTN OpraHn3MoB K cpefe obutaHus,
B/IMSAHUSE  KOMMOHEHTOB  3KOCWUCTEM,  @HTPOMOreHHbIX|
N3MEHEHNIN B 3KOCMCTEMAX CBOEN MECTHOCTM, KPYroBopoTal
BELLLECTB U NpeBpaLleHne aHeprum B buocdepe;

-chOPMMPOBAHHOCTb YMEHUS peluatb 6Koornyeckmne
3agaun, COCTaB/IATb reHoTUnnyeckue CXEMbl
CKpewmBaHuss AN pasHblX TUNOB HacnegoBaHWs
NPM3HaKOB Yy OPraHn3mMoB, COCTaB/IATb CXeMbl NepeHoca
BEWECTB M 3SHeprMm B 3aKocucTemax (Lenu nutaHus,
NULLEBbIE CETW)

OK 02. B 0651aCTV LLEHHOCTU HAYy4YHOrO NO3HAHUS: - chOPMMPOBAHHOCTb YMEHWUIA KPUTUYECKN OLEHMBATb
Mcnonb3oBatb - cchOpMMPOBaHHOCTb MUPOBO33PEHUS, [MHChOPMAaLMIO BMONOTMYECKOrO COZlePXKaHNs, BKIOUAIOLLLYHO
COBpPEMEHHbIe COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO |nceBgoHayyHble 3HaHUA M3  Pas/IMYHbIX  UCTOYHUKOB
cpeacTBa noucka, PasBUTUA  Haykn W OOLIECTBEHHOW MNPaKTUKW, (cpeacTtBa MACCOBOW MHAOPMALMM, HAYYHO-NOMYSPHbIE
aHanmsa v OCHOBaHHOIO Ha Avanore KYNbTYD, mMaTepuanbl); WHTepnpeTupoBaTb 3TUYECKME  aCMeKTbl
NHTepnpeTauun CMOCOBCTBYIOLYENO OCO3HAHMIO CBOEr0 MecTa B COBpPEMEHHbIX MCCNefoBaHUiA B 6GUOMOTUN, MeAULMHE,
MOSIMKY/IbTYPHOM MUPE;
11



NHpopmauun n
NHpopMaLUNOHHbIe
TEeXHO/1I0rnn AN
BbINOSIHEHUSA 384y
npocdeccuoHanIbHoM
[eATesIbHOCTY

- COBEPLUEHCTBOBaHNE SA3bIKOBOM N YMTaTeNIbCKOW
KyNbTypbl Kak cpefcTBa B3aMMOAENCTBUSA Mexay
N0AbMU 1 NO3HAHUA MUPA,;

- OCO3HaHWE LEHHOCTU HayyHOW [OesATeNnbHOCTH,

FOTOBHOCTb OCYLLECTBNSATb NPOEKTHYH "
nccnenoBaTenbCKyto [esiTeNlbHOCTb
MHANBUAYASTLHO U B rpynne.

OBnageHune YHUBEPCaA/IbHbIMM y4e6HbIMM

no3HaBaTe/IbHbIMU AENCTBUAMN:

B) paboTa ¢ nHdpopmaumeii:

- BNageTb HaBblkaMy MosydYeHuss nHgopmaumm ns
MCTOYHWUKOB  pasHbIX TWUMOB, CaMOCTOATESIbHO
OCYLLLECTBNATb MOUCK, aHa/IM3, cucTemaTusaunio u
NHTepnpeTaumnio nHopmaumm pas/imyHbiX BULOB U
doopMm npepcraBneHns;

- co3faBaTb TEKCTbl B pas/nyHbIX popmarax c
YYETOM Ha3HayeHus uHdopmMaumMm © LUeseBoi
ayautopun,  BbloMpas  ONTUMasIbHY0  dpopMy
npeAcTaBneHns 1 Bu3yanmsauuu;

- OueHMBatb  [AOCTOBEPHOCTb,
NHdopmaunn, eé CcooTBeTCTBUE
MOPaJsIbHO-3TUYECKMM HOpMaM;

- MCMonb30BaTh CpeacTBa WH(OPMAUNOHHbBIX U

NErMTMMHOCTb
npaBoBbIM U

KOMMYHUKaUNOHHBbIX TEeXHONO0rnii B peweHnn
KOTHUTUBHbIX, KOMMYHUKaTUBHbIX "
opraHn3ayMoOHHbIX 3ajad C CO6I'II-0,CI,€HVI€M

TpeboBaHNn 3ProHOMMKK, TEXHUKN 6Ee30MacHOCTH,
TMIVEHbI,  PECYpCcOoCOepexeHns, MNpaBoOBbIX U
3THUYECKUX  HOPM, HOPM  WH(pOpMaLNOHHOW
6e30nacHoCTH;

- BflafleTb HaBblkamMy pacrno3HaBaHUA U 3aluTbl
nHpopmaunn, MHGPOPMaLUMOHHOKW 6e30NacHOCTM
JINYHOCTU

6roTexHonoruy; paccmatpvBaTb rno6asnbHble
3KOSI0rMYeckne nNpo6sieMbl COBPEMEHHOCTU, DOPMUPOBATb
MO OTHOLUEHWIO K HUIM COGCTBEHHYHO MO3ULINIO;

CthOpMUPOBAHHOCTL YMEHWUIA CO3[aBaTb COGCTBEHHbIE
MUCbMEHHbIE U YCTHble  COOOLUEHWA HA  OCHOBE
6V0/10TMYECKO MHJOPMALMM U3 HECKO/bKMX UCTOUYHMKOB,
rpaMoTHO MCMNOMb30BaTb NOHATUIHLIN annapat 61osorumn
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OK 04. SdhdhekTrBHO
B3aMMOJEeNCTBOBaTb
n pabotatb B
KONNEeKTMBE U
KomaHge

- TOTOBHOCTb K CaMOpa3BuUTNiO0, CaMOCTOATES/IbHOCTUN U
camooripenesieHnto;

-0BM1afleHne HaBblkaMu YyuyeGHO-Ucc/ieoBaTe IbCKOM,
MPOEKTHOW 1 coLyanbHON AesTeNbHOCTY;

OBnageHue YHUBepca/ibHbIMU
KOMMYHUKaTUBHbIMU AEeACTBUAMN:

0) coBMeCTHaA feATesIbHOCTb.

- MOHMMaTb W UCNONb30BaTb  MpeumyLLecTsa
KOMaHAHOW 1N UHAMBMAYabHOW paboThl;

- MpPUMHMMaTtb LUEeSiM  COBMECTHOW [OEeATEesIbHOCTMH,
OpraHn3oBbIBaTL M KOOPAVUHUPOBATL AEWCTBUSA MO €€
NOCTUXKEHNIO: COCTaBNATb nnaH [ENCTBUINA,
pacnpegenaTb pPosiM C Yy4eTOM MHEHWI Yy4yaCTHUKOB
o6CcyXaaTb pes3ynbTaTbl COBMECTHOW paboThl; -
KOOpPAUHMPOBaATL U BbINOMHATL PaboTy B YCMOBUSAX
peasibHOro, BMPTYa/IbHOTO UM KOMOWMHMPOBAHHOIO
B3aMMOAENCTBUS;

- OCYWeCTBMATb  NO3UTMBHOE  CTpaTernyeckoe
noBefleHMe B pPas/IMyHbIX CUTyauusx, NPoOSABAATb
TBOPYECTBO M BOOOPaXKeHne, 6bITb UHULUNATUBHBLIM

OBnageHne YHuUBepCa/lbHbIMU PerynsaiTuBHbIMU
nenucTBUAMMN:

) NPUHATUE cebsa U ApYyrux nopein:

- NPYHUMAaTb MOTMBbI U apryMEHTbI APYTUX SIHOAEN Npu
aHasIM3e pe3ybTaToB AEeATeNIbHOCTY;

-NPUoGpeTeHNe OnbiTa MNPUMEHEHUS OCHOBHbIX METO/0B
Hay4yHOro  MO3HaHWSA,  WCMOMb3yEMbIX B 6GMOMOrMN:
HabMIOAEHNS M OMUCAHWUS XXMBbIX CUCTEM, MPOLLECCOB U
AB/IEHWIA; OpraHu3aumMnm n npoBeAeHus 6KOoMornYeckoro

QKCNepnmeHTa, BblABVKEHUA rmnoTes, BbIABJ/IEHUA
3aBNCMMOCTH mMexnay ncenegyemMbiMm BeEJINYNHaAMMWN,
06bsACHEHNSA MNOSTYHYEHHbIX pe3ynbTartoB n

hopMynupoBaHns BbIBOLOB C WUCMOJIb30BAHMEM HayYHbIX
NOHATUIA, TEOPUIA N 3aKOHOB

- Npu3HaBaTh CBOE NPaBO W NPaBO APYIUX NoAei Hal
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OLLUNOKMU;

- pa3BMBaTh CMOCOGHOCTb MOHUMATb MMP C MO3MLMK
[1pyroro yenoBeka

OK 07. B o6nacTu 3KO/1I0rM4eckoro BOCNUTaHUA: CCOOPMMPOBAHHOCTb  YMEHUS MNPUMEHATb  NOJTyYeHHbIE
CogelicTBoBaTb o 3HAHUA 019 0OBACHEHUA OUOMOTMYECKUX NPOLECCOB U
- C(hOpMUPOBAHHOCTb  3KOJIOTMYECKOWN  KYNbTYpbl, o o
COXpaHeHuIo ABNEHNA, ONA  NPUHATUA MPaKTUYECKUX pPeLLeHnin B
< NOHMMaHWe  B/USHUA  COLMasIbHO-3KOHOMUYECKNX| o
oKpy>aroLien < ~[noBcegHeBHOM XU3HU c Lenbto obecneyeHus
NPOLLECCOB Ha COCTOsIHME NPUPOLHON U couMasibHOM
cpefbl, 6e30MacHOCTN CBOEro 340pPOBbSA U 340P0BbS OKPYXatoLLnX|
cpefbl, 0OCO3HaHue rno6anbHOro xapakrepal o
pecypcocoepexeHu nogen, cobnogeHns 300poBOro  obpasa XU3HW, HOPM
9KO/10rMyYeckux npobiem; o o ,
t0, NPUMEHSATb rPamoTHOro NoBeAeHUs B OKpYyXarLein NpupoaHon cpeae;
3HaHus 06 - NNaHNpPOBaHWE W OCYLIeCTB/IEHNe [elcTBUiA BNOHUMaHne HeobXOoAUMOCTN WCMO/b30BaHNUA [OCTUXEHWIA
N3MEHEHNN OKpY)Xalollleil cpefle Ha OCHOBe 3HaHWA LeneiCoBpeMeHHon  6uonormm 1 GUOTEeXHoMorniA  Ans
KnnmaTta, NPUHUMMbLI  yCTONYMBOrO PasBMTUS YE/I0OBEYECTBA; paunoHa/iIbHOro NPMPOA0NO/b30BaHUS
6epexnnBoro . .
NPON3BOACTBA, aKTBHOE H(venpmmm'e AEeACTBUIA, NPUHOCALMX Bpepn|
achcheKTUBHO OKpyXatowien cpege;
AelicTBoBaThH B - YMeHVMe  [MporHosupoBatb  HebnaronpusTHble
4pE3BbIHaNHbIX 9KO/IorMyeckue  nocneactsus  npegnpuHMMaeMblX
cuTyaunax [eliCTBUIA, npefoTepaliaTb WX, paclumpeHne onbiTal
[eATeNIbHOCTN 3KONOrMYeCcKol HanpaB/ieHHOCTY;
- OBNlafileHne HaBblkamun y4yebHO-uccnenoBaTesibCKoMu,
NPOEKTHOWN N coLMasibHON [eATeNIbHOCTU
11

10



2. CTPYKTYPA N COAEP>XXAHWNE YHYEBHOI'O NMPEAMETA

2.1 O6béM yue6HOro npegmeta n Buabl yue6HoW paboThbl

Bug yueGHoW pa6oThbl

O61bem B yacax

OO0bem oGpasoBaTesibHO NporpamMmmvbl NnpegveTa 72

B T.u.

OcHOBHoOe coaepxaHue 72

BT. Y.

TeopeTnyeckoe obyyeHne 47
B T.4. NpPOheccnoHa/ibHO-OpUEHTUPOBAHHOE CofepXaHune 5

npaxkTuyeckne 3aHAaTuA 17
B T.4. NpOohecCcnoHaIbHO-OPNEHTUPOBAHHOE coAepXKaHne 5

nabopaTtopHble 3aHATUSA 4
B T.4. NPOpeccrnoHa/ibHO-OpMEHTUPOBAHHOE CoAepXaHune 2

KoHTponbHas pa6oTa 3

MpomexyTouHasn artectauus (ancdepeHunpoBaHHbIi 1

3a4éT/KOHTpPOIbHasA paboTa)
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2.2. CogepxaHue u KaneHgapHo-TemaTMyeckoe nnaHMpoBaHue yye6Horo npegmeta «bunonorus»

HanmeHoBaHu Ne CopepxaHue yye6Horo marepmana (0CHoBHoe U npogeccnoHanbHO- O6be |Popmupyembl
e pasgenoB U | ypoka OpPUEHTNPOBaHHOE), M e
TeMm - yacoB | KOMNeTeHUuuu
nabopartopHble N NMpaKTUYecKue 3aHATUA, NPUKNagHoI Mmoaynb (NpU HaNNUNKn)
1 2 3 4 5

Paspen 1. KneTka — CTPYKTYPHO-(DYHKLMOHAaNbHaA egUHMLA XXNBOTO 18
Tema 1.1. OcHOBHOe copepXxaHue 2 OK 02
Buonorusa Kak | TeopeTuyeckoe odyyeHue: 2
Hayka. O6wan — —
XapaKTepuUCTUK 1 BxopgHoii KOHTPOb. BBegeHue. O6Lan XxapakTepucTmKa N CBOMCTBA XXUBbIX CUCTEM. 1
2 KU3HU CoBpeMeHHble oTpac/nn 6uonornyeckux 3HaHuin. CBs3b OMOMOTMN C APYTMMU HayKamu:

6uoxumus, 6uodhmsnka, 6GMoHMKa, reHoreorpadma m gp. Ponb n mecto 6Guonormm B

dhopMMpoOBaHNN COBPEMEHHON Hay4yHOW KapTWHbl MUpa. YPOBHM OpraHusauuun >XMBOW

Marepum.

2 XuMmunyeckas opraHusauua KNeTku. 1

O6Lasa xapakTepucTuKa XXn3Hu, CBOMCTBA XMBbIX CUCTEM. XMMUYECKUIA COCTaB KIETOK
Tema 1.2. OcHOBHOe cogepXxaHue 6 OK 01
CTpPYKTYpHO- TeopeTnyeckoe odyueHue: 2
thyHKUMOHaNb
Hasi 3 KnetouHaa Teopus. NMpokapuoTbl U 3yKapuoThbl. 1
opraHusauus OCHOBHblEe NOI0XEHNSA COBPEMEHHOW KIETOUYHOWN TEOPUW. TUMbI KNTETOUYHOW OpraHm3aumu:
KNeToK NPOKapUOTUYECKUIA 1 3yKapnoTuiecknini. OAHOKIETOUYHbIE U MHOTFOK/TIETOUHbIE OpraHn3Mbl.

CTpoeHue npokapnuoTnyeckom kneTkn. CTpoeHne ayKkapuoTUYECKON K1eTKN.




4 HeknetouyHble (popMbl XXU3HU. Bupychl. 1
NaGopaTopHble 3aHATUA: 2
5 Nip: «<CTpoeHne KNeTKU N KNeToYHbIe BKTIOYEHUA». 1
Nip: «MoaroToBKa MUKpoOMNpenapaToB K/1eTOK pacTeHUii». 1
5 HabnogeHne ¢ NOMOLLBI0 MUKPOCKONA, BbISIB/IEHME pas/iMunii Mexay n3yvyaembiMn
o6bekTamu, hopmyiMpoBaHne BbIBOLOB.
MpakKkTnyeckue 3aHATUA: 2
7 MN/p: «BupycHble n 6akrepuanbHble 3abonesBaHus». (lMpedcmassieHue ycmHbIX 1
coobuwjeHuti ¢ npeseHmayueti, N0020moBJIeEHHbIX N0 NEPEYHIO UCMOYHUKOB,
PEKOMEeHO0BaHHbIX hpenodasamesiemM)
8 N/p: «O6WMe NPUHLUUNBLI UCNOJIb30BaHUSA JIeKAPCTBEHHbIX BELLeCcTB. 1
OCOGEHHOCTM NPUMEHEHUA aHTUBGUOTUKOB». (lpedcmas/ieHue yCmHbIX cOobweHuUl ¢
npeseHmayued, N0020MOB/IEHHbIX N0 NEPEYHIO UCMOYHUKOB, PEKOMEHOO0BaHHbIX
npenodasamersiem)
Tema 1.3. OcCHOBHOe copepXxaHue 4 OK 01
CTpYKTYypHO-
T TU4eck yeHue: 2 OK 02
by HKLMOHATL eopeTuyeckoe odbyueHue
Hble hakTopbl 9 XpomocomHaa Teopusi T. MopraHa. 1
HacneacTBeHH o
0CTH CTpoeHne XpoMOCOM. XpOMOCOMHbI1 HA60P KNEeTOK, FOMOJIOTMYHbIE N HETOMOJI0TUYHbIE
XPOMOCOMBI, raniongHblii 1 AUNIouaHbIA Habop.
HyknenHoBble KNUCMNOTbl U UX POJib B KNETKe. 1
10 OHK, PHK HaxoxpaeHue B KneTke, UX CTpPOeHue N yHKUMW. MaTpuyHble npouecchbl B

KneTke: pennukauusi, GuocnHTes 6eska, penapauus. FeHeTUYecknii Kog 1 ero cBoiicTea




MpakKkTnyeckue 3aHATUA: 2
11-12 | NI3: «PeweHue 3afa4 Ha onpeaeneHne nocneaosBare/ibHOCTU HYK/1€0TUAOB, 2
aMWHOKUC/IOT B HOPME U B c/ly4yae N3MeHeHus1 nocneaoBarte/ibHOCTU HYKNeoTUa0B
AHK»,
Tema 1.4. OcHOBHOe copepXxaHue 3 OK 02
O6meH TeopeTnyeckoe obyueHue: 3
BelecTB U
npeepaLyeHme OOMeH BelecTB U NpeBpaLleHue 3Heprun B KeTke. 1
3HEpIruM B 13 MoHATHe meTabosim3M. ACCUMUNALNA U AUCCUMUNAUNA — ABE CTOPOHbI MeTabonmnsma.
KNeTKe Tunbl 06MeHa BELLECTB: aBTOTPORIHbIN U reTepoTPOOHbIA, a3p006HbI 1 aHAa3POO6HbIN.
14 OHepreTnyecknit oOGMeH. 1
15 POoTOCUHTE3. XEMOCUHTE3 1
Tema 1.5. OcHOBHOe cofepXxaHue 3 OK 02
XXN3HEeHHbIN
: OK 04
LMKN KNeTKu. TeopeTuyeckoe o6yueHue 3
MuTtos. Meiios 16 | JKU3HEHHbII UMK KNeTku. Mutos. 1
KneTouHblin ynkn, ero nepuogbl. MMTO3, €ro ctagmm 1 NponcxoasLume npoueccs.
Buonornyeckoe 3HayeHne MmMTO3a.
17 | Meiios. 1
Mei103 n ero ctagun. NoBegeHne XpoMOCOM B Meio3e. KpoccuHrosep. bronoruyeckumii
CMbIC/T Melio3a
KoHTponbHas 18 KoHTponbHas pa6oTta: «MoneKynsipHblii ypoBeHb OpraHusauum XXuBoro». 1
pa6oTa
Paspen 2. CtpoeHue u (pyHKLUN opraHusmMa 20




Tema 2.1. OcHoOBHOe cofepxaHue 2 OK 02
CTpoeHue
: OK 04
oprannsma TeopeTnyeckoe o6yueHue 2
19 MHoroknetouyHble OpraHM3mbl.
B3anMmocBA3b OpraHoB 1 CUCTEMbI OpraHoB B MHOTOK/IETOYHOM OpraHu3me.
20 FomeocTas opraHusma u ero nogaepxaHue B npouecce XnusHegeaTesiIbHOCTU 1
Tema 2.2. OcCHOBHOe copepXxaHue 2 OK 02
PopMbl TeopeTnueckoe oby4yeHue: 2
pa3smMHOXeHUA 21 = 1
OpraHu3mMoB ecrnoJsioe N NonoBoe pasMHOXXeHue.
®opMbl pasMHOXEHMA OpraHn3mMoB. Buapl 6ecnonoro pasmHoOXeHus.
22 OGpa3oBaHue NOSIOBbIX K/1eTOK. ONnofoTBOpEHME. 1
fameToreHes y X1MBOTHbIX. CnepmaToreHes n ooreHes. CTpOeHMe NoJsioBbIX K/1ETOK.
Tema 2.3. OcHOBHOe coaepxaHue 2 OK 02
OHTOreHes TeopeTnyeckoe odyueHue: 2 OK 04
pacTteHui,
KUBOTHBIX U 23 NMHanBuayanibHOe pasBuTne opraHnsmMa. 1
yenoBeKa dMmb6puroreHes n ero ctagun. NMoctambpmroHanbHblin nepunog. Ctagnm NnocTaMbprOHasIbHOMO
pa3BUTUA Y XUBOTHbIX U YesloBeka.
24 MocTaMmGprnoHanbHOe pasBuTue. 1
MpamMoe n HenpsAmoe pasBuThe. bruonornyeckoe ctapeHne n cMepTb. OHTOreHes3 pacTeHuii
Tema 2.4. OcHOBHOe cofepXxaHue 4 OK 02
3aKkoHoMepHOC
P TeopeTnyeckoe odyueHue: 2 OK 04

™




HacnepgoBaHus 25 3aKOHOMEepPHOCTU HacneACTBEHHOCTMU.
OCHOBHbIE MOHATUA TEHETUKN. 3aKOHOMEPHOCTK 06pa3oBaHnA rameT. 3akoHbl . MeHaens
(MOHOrMGpMAHOE 1 NOANTNBPULAHOE CKPEeLLUBaHNE).
26 B3anmopenctBue reHoB
MpakKkTnyeckue 3aHATUSA:
Ni3: «PeweHne 3apja4 Ha onpegeneHue BepPOATHOCTM  BO3HUKHOBEHUA
97.98 HacneACTBEHHbIX NMPU3HAKOB MPU MOHO-, AU-, NOJIMTMGPUAHOM U aHA/IN3MPYIOLEM
CKpeLiuBaHUN»
CocTaBfieHne reHoTUNUYECKNX CXEM CKpeLLnBaHuA
Tema 2.5. OcHOBHOEe coaepxaHue OKO01
CuenneHHoe
: OK 02
HacnegoBaHue TeopeTnueckoe obyyeHue
npusHakos 29 XpomocomHas Teopusa T. MopraHa
3akoHbl T. MopraHa. CuenneHHoe HacnefoBaHne reHoB, HapyLLeHue CuenieHns.
30 HacnepgoBaHue NpusHaKoB, CLEN/1eHHbIX C NO/IOM
MpakTnyeckue 3aHATUA:
31-32 | NI3: «PeweHne 3aja4 Ha onpegeneHne BepoOATHOCTU  BO3HUKHOBEHUS
HacneACcTBEHHbIX MPU3HAKOB NPU CLUENJIEHHOM HacnefoBaHUN».
CocTaBneHne reHOTUNMUYECKNX CXEM CKPeLLMBaHUSA
Tema 2.6. OcHOBHOe coaepxaHue OKO01
3aKkoHoMepHOC
™ P TeopeTunueckoe obyuyeHue: OK 02
U3MEHYNBOCTU 33 3aKOHOMEpPHOCTN U3MEHUYMBOCTMW. OK 04

3MeHUMBOCTb NPU3HAKOB. Buabl KI3MEHUYMBOCTU: HACNeACTBEHHAA N HEHACNeACTBEHHASA.
3aKoH roMo/1I0rM4yeckmx pagoB B HacneacTBEeHHON nsmeHunsocTtu (H.W. BaBnnos).
MyTauroHHan Teopus N3MeHUYMBOCTU. Buabl MyTauuii U NpUYMHbI UX BO3HUKHOBEHMUS.
KapvoTtun yenoseka.




34 HacnepgcrBeHHble 3a6051eBaHUA YesioBeKa. 1
FeHHble U XPOMOCOMHbIEe 60/1e3HU YenoBeKa. 1
35 BonesHn ¢ HacneacTBEHHOW MpeapacnosiOKEHHOCTbIO. 3HaYeHne MeANLUHCKON TeHETUKN
B NPeAoTBpaLLEHUN N NIeYeHUN reHeTUYeCcKnX 3abonieBaHnii YenoBeka
MpakKkTnyeckue 3aHATUA: 2
36-37 | NI3: «PeweHne 3aga4y Ha onpegesieHMe Tuna MyTauum npu  nepepade 2
HacneacTBEHHbIX MPU3HAKOBY.
CocTaB/ieHne reHOTUNUYECKNX CXEM CKpeLLBaHus
KoHTponbHas 38 KoHTponbHaa pa6oTa: «CTpoeHune n yHKLMM opraHnsmar. 1
pa6oTa
Paspen 3. Teopusa asonoumu 6 OK 02
Tema 3.1. OcHOBHOe copepXxaHue 2 OK 04
NcTopun T 6 - >
3BOIOLMOHHO eopeTnyeckoe obyyeHue:
ro yueHus. 39 JBonounoHHaa Teopus XK.b. llamapka. 3BonouuoHHasa Teopusa Y. lapBuHa. 1
Mukpoasonioy, CuHTeTnYecKas Teopus 3BO/OLMN N ee OCHOBHbIE NO0XEHNA. MUKPO3BOHOLUA.
usa
40 KoHuenuua Buaa. 1
MMonynaumsa kak aneMeHTapHasa eguHuLa 3Bosiounn. NeHeTnyeckme OCHOBbI 3BOJTOLNN.
dnemeHTapHble hakTopbl 3BOAOLUNN. ECTECTBEHHLI OTOOP — HanpasBASALWMIA hakTop
sBoounn. BugoobpasoBaHve Kak pesynbTar MUKPO3BO/IOLNN
Tema 3.2. OcCHOBHOe copepXxaHue 2 OK 02




MakpoaBsonioy, | TeopeTnyeckoe odyyeHue: 2 OK 04
ns.
BO3HUKHOBEHM 41 MakpoaBoniouus. 1
€ u passutne dopMmbl 1 OCHOBHbIE HanpasneHnsa makpoasonoumm (A.H. CesepuoB). INyTn AOCTUXEHNUSA
XXU3HU Ha 6uonornyeckoro nporpecca. CoxpaHeHne 6mopasHoobpasuns Ha 3emre.
3emne
42 f’mnoTtesbl N TeOPUN BO3HUKHOBEHUA XU3HU Ha 3emMe. 1
MosABNeHMe nepBbiX KNETOK N UX aBonoumA. NpokapnoTsl U aykapnoTbl. MponcxoxaeHmne
MHOTOK/T€TOYHbIX OpraHM3mMoB. BO3HMKHOBEHME OCHOBHbIX LLAPCTB ayKapuoT
Tema 3.3. OcHOBHOEe coaepxaHue 2 OK 02
MpoucxoxaeH
: OK 04
MeyesloBeKa — TeopeTnyeckoe obyueHue 2
aHTponoreHes 43 [okasaTtenbcTBa poAcTBa YenoBeKa N XXMBOTHbIX. 1
AHTpoOMonorvsa — Hayka o yesiopeke. CuctemaTnyeckoe nosioxeHune yesoseka. CxoncTeo U
OT/INYNA YesioBeKa C XUBOTHbIMU. OCHOBHblE CTaAuN aHTponoreHesa.
44 JBonoLnsa coBpeMeHHOro yenoseka. Pacbl yesioBeka. 1
Yenoseyeckne pacbl U UX eANHCTBO. Bpems 1 nyTu paccesieHns YyesioBeka no nnaHere.
Mprcnocob61eHHOCTL YesloBeKa K pa3HbIiM YCI0BUAM cpefbl
Pa3pgen 4. konorus 18 OK 02
Tema 4.1. OcHoOBHOe cofepXxaHue 2 OK 07
JKonoruyecku
TeopeTnyeckoe odyueHue: 2

e dpakTopbl 1




cpepbl XXU3HU

45 CpeAabl o6UTaHUS OpraHN3mMoB.
BogHadA, Ha3eMHO-BO3AyLlHasA, MOYBEHHAs, BHYyTpUOpraHmsmeHHas. PU3NKO-XMMUYecKue
0COOEHHOCTM cpef, 06uUTaHWA opraHn3moB. [pucnocobsieHnss OpraHM3MoOB K XKMU3HU B
pas3HbIX cpefax.

46 dakTopbl cpeabl.

[MoHATMeE 3Koiormyeckoro thaktopa. MNMpasuno muHumyma 0. Jinbunxa. 3akoH
TonepaHTHocTM B. LWWendopga

Tema 4.2.
Monynauus,
coobuiecTBa,
3KOCUCTEMbI

OCHOBHOE copepXxaHue

TeopeTnueckoe obyuyeHue:

JKonoruyeckue CUCTeMbl.
JKonornyeckasa xapakrepuctmka smga 1 nonynaumn. Jkosormyeckas Hiawa smga.

47
JKonornyeckme
xapakrtepuctuku nonynayumn. CoobLiecTsa 1 aKocucteMbl. BUOLEHO3 1 ero CTPyKTypa.
CBs3un Mexay opraHnamamu B 61oLeHo3e.

48 CTpPYKTYpPHble KOMMNOHEHTbl 3KOCUCTEMbI.

MpoAyLeHTbl, KOHCYMEHTbI, peflyLeHTbl. KpyroBopoT BELLECTB 1 NOTOK SHEPTUM B
akocucteme. Tpognyeckne ypoBHM

MpakKkTnyeckue 3aHATUA:

49 N/3: «Tpodmueckne yenu n ceTm».
OcCHOBHbIe nokasarenun skocuctemsl. buomacca 1 npoaykunsa. konornyeckue nupammnibl
yucen, buomacchl 1 aHeprun. MNMpasuio NUpamMuabl SHEPTUN.

50 MN/3: «<PeweHne 3KONOrM4yecknx sagay.»

PelleHVe npakTUKO-OPUEHTUPOBAHHBLIX PaCYETHbIX 3a,u,aHvu7| no nepeHocy Beuwectea U
JHEPINMN B IKOCUCTEMaX C COCTaBJIEHUE TpOCbI/I‘-IeCKVIX u,enel7| n nmpammng 6momaccol n

OK 01
OK 07




3Heprumn

Tema 4.3. OcHOBHOE€e copepXxaHue OK 07
Buocdepa -
Fno6anbHas TeopeTnyeckoe oéyueHue:
JKosnornyeckas 51 YueHune B.N. BepHaackoro o 6uocdepe.
cncrema Bruocdepa — xnBas 0605104ka 3emnn. Passutue npeactaBneHnin o buocgepe B Tpygax
B.W. BepHagackoro. O6nactn 6uoctepbl 1 ee KOMNOHEHTLI. XK1Boe BelwecTBo buoctepsl 1
ero oyHKUMN.3akoOHOMEPHOCTH cyLecTBoBaHNA 6uocepbl. OcobeHHOCTU Buoctepbl kak
rnob6asnbHON 3KocUcTeEMbI. [JMHamuyeckoe paBHoBecue B broccepe.
52 KpyroBopoTbl BewecTB U GUOreoXmmMmnyeckne LuKsbl.
53 Fno6anbHbIe 3KoI0rNYecKne nNpobs1eMbl COBPEMEHHOCTH.
Tema 4.4. OcHOBHOEe copepXxaHue OK 01
BnuaHue
AHTPOMOrEHHbI TeopeTnyeckoe oGyueHue: OK 02
X (hakTOpOB Ha 54 B3aumocBs3b Npupoabl 1 obLiecTBa. OK 04
6uocdepy AHTpPOMNOreHHble BO34ENCTBUSA Ha Bruocepy. 3arpasHeHns kak Bu, aHTPONOreHHoro OK 07
BO3JeNCTBUS.
AHTpOMNOreHHble BO34ENCTBUS Ha atMocepy. Bo3geinctemsa Ha rugpocdepy. BosgelicTeus (13.01.10)
Ha nuTocgepy.
v MK 2.3.
55 AHTpONoOreHHble BO3AeNCTBUSA HA BUOTUYECKMe coobLecTBa.
(23.01.17)
MpodeccuoHaIbHO-OPUEHTNPOBAHHOE coAepXXaHue NPaKTUYECKOro 3aHATUA:
MK 3.5.

56

N/3: «OTX0AbI NpON3BOACTBA»




Tema 4.5. OcHoOBHOe cofepxaHue 6 OK 02
BnunaHue
coumanbHo- TeopeTnueckoe o6yuyeHue: 3 OK 04
JKoNI0rnyecknx 30pOBbe 1 ero cocTasnsioLMe. 1 OK 07
(hakTOpOB Ha g7 | PAKTOPbI, MONIOKMTENLHO 11 OTPULATEILHO BIIMSIOLIME HA OPTAHU3M YesloBeKa. Mpo6nema
3Aopoebe TEXHOTeHHbIX BO3/ENCTBII Ha 3[10POBbE Ye/I0BEKa (3/IEKTPOMArHUTHbIE MOJIsA, 6bITOBAS (23.01.17)
Henoseka XUMUS, N3ObITOYHBIE LLYMbI, paauauus u T.n.).
MK 3.5
58 | AganTauusa opraHusma yesioBeka K (paktopam oKpyxarowieii cpegbl. 1 13.01.10
MpuHUUNBI hopMrpoBaHnA 340pOBbECOEperatoLLLEro NoBeaeHus. (13.01.10)
MK 2.3.
59 PayvoHanbHOe nuTaHue. 1
dun3nyeckast akTMBHOCTb M 3[0pOBbE. BMOXMUYECKE acneKTbl paunoHasIbHOro NUTaHNs
MpodreccuoHaIbHO-OPUEHTUPOBAHHOE coAepXaHue abopaTopHOro 3aHATUSA: 2
60 Nip: «YMcTBeHHasi pa60TOCNOCOOHOCTb» 1
61 | Nlp: «BnuaHne abnotnyecknx pakTtopoB Ha yenoBeKka (HU3KUe N BbICOKUE 1
TeMmneparypbl)»
62 KoHTponbHaAa pa6oTta: «TeopeTuyecKkue acneKkTbl 3IKOSIOrnm». 1
MpocpeccrmoHanbLHO-OpNeHTUPOBaHHOE coAepXaHue (coaepxaHue NPUKIagHOro Moayns)
Pasgen 5. Buonorusa B xu3sHu ( 35.02.16; 13.01.10;23.01.17; 09.01.03) 9 OK 01
Tema 5.1. OcHOBHOe coaepxaHue 7 OK 02
BuoTtexHonoru
U B USHU TeopeTuyeckoe cogepxaHue: 5 OK 04
Kaxxpaoro 63 BMOTEXHO/IOMMS Kak Hayka 1 Npou3BOACTBO. 1 NnK2.4
(09.01.03
64 | OCHOBHbIe HanpaBfeHNss COBPEMEHHO BUOTEXHONOTNN. 1 )




65 | MeToabl 1 06BEKTbI BUOTEXHOOTUN. 1
MK 3.5
66 | OTuKa GUOTEXHONOMMYECKUX N TEHETUYECKNX SKCMEPMMEHTOB. 1 (23.01.17)
67 | MpaBuna noucka M aHasmsa GMO3KONOMMYECKOW MHpopMauun M3 pasINYHbIX UCTOYHUKOB 1
(Hay4yHasa 1 yyebHO-Hay4Hasa nuTepaTypa, cpefAcTBa MaccoBoi MHdpopmaLummn, cetb VIHTepHeT MK 2.3.
" Apyrme) (13.01.10)
MpakKkTnyeckue 3aHATUA: 2
68 | NI3: «PewweHue Keiicar. 1
Keicbl Ha aHann3 nHopMaumm 0 Hay4YHbIX AOCTUXKEHUAX B 061aCTN reHeTUYeCKMX
TEXHOJI0TUI,
KNETOYHON UHXEeHePUn, NULLEBLIX GUOTEXHOJTIOTUIA.
69 | 3awumra Kelica 1
MpeacTaBneHe pesynbTaToB pPeLlleHns KeNCcoB (BbICTYN/IeHME C npe3eHTaunein)
Tema 5.2. BuotexHonorum B npomMmbiwneHHocTn (23.01.17; 13.01.10) 2 OK 01
Tema 5.2. OcHOBHOe coaepxaHue 2 OK 02
EI:;OTeXHonom MpakTuyeckne 3aHATUSA: 2 OK 04
NPOMbILW/IEHHO N/3: «PewweHue Keiica». 1 (13.01.10)
cTH 70 Pa3BuTME NPOMbILLIEHHO BUOTEXHONOMMIA N ee MPUMEHEHME B XU3HWN YesioBeka, NOUCK u AK 2.3,
aHa/n3
NHPOPMALIMM 13 Pa3/INYHBIX UCTOUYHUKOB (Hay4dHas 1 yuebHO-HayuHas nuTeparypa, (23.01.17)
cpefcTBa MaccoBoW MHpopMaLumm, ceTb VIHTEpHeT 1 apyrue) AK 3.5.
Keticbl Ha aHa/1u3 uHgopMayuu o pa3sumuu NPOMbIW/IeHHOU buomexHos102uli (N0 2pynnam)
71 | NI3: «3awuTa Kecan». 1
3awuTa Keiica: MNpepcraBneHve pesynbTaToB peLleHns KencoB (BbicmynseHue ¢
npeseHmayuel)
MpomeXxyTouH 72 | AndbcpepeHympoBaHHbIl 3a4ét (23.01.17)

as atrectayusa




no npegmety

KoHTponbHas pa6oTta (13.01.10)

Bcero:

72




3. Ycnosuma PEAIMSALNN NMPOIPAMMBI

3.1. Peanuzauus nporpammbl y4yebHOro npeameTa OCYLUECTBNSETCA B y4ebHOM
KabnHeTe Ne 9.

O6opynoBaHue y4ebHOro kabuHeTa:

- NOCaf04Hble MecTa Mo KOJINYeCTBY 00YyYarOLNXCS;
- paboyee mecTo npenogasartens;

- KOMMNJIEKT yYeOHO-HarnAa4HbIX NOCOOWIA;

- KOMMNJIEKT 3/IEKTPOHHBIX BUAEOMATEPUASIOB;

- 3a[jaHNA 419 KOHTPOJIbHbIX paborT;

- NpodheccroHasIbHO OPUEHTUPOBAHHbIE 3afaHus;
TexHn4yeckune cpeactsa 06yyeHus:

- NepCoHasIbHbI KOMMbOTEP C  JIMUEH3VNOHHbIM
nporpaMMHbIMo6ecneyeHnem;
- TeneBu3op;

- ayAmoBu3yasibHble CpeAcTBa: CXeMbl M Tabmubl K IEKUMSM B BUAE CNaiifoB U
3NEKTPOHHbIX NPe3eHTaLNiA.

3.2. "HpopmaymmoHHoe ob6ecnevyeHne o6yveHus

Ana  peanusauum nporpammbl  GMOGANOTEYHbIN  (hoHA 0b6pasoBaTesIbHOWN
opraHusaunmn MMeeT nevaTHble U 3N1eKTPOHHbIE 06pa3oBaTesibHble U MHGOPMAaLMOHHbIE
pecypcbl, pekoMeHA0BaHHbIE OJ/1 UCMOMb30BaHMA B 06pa3oBartesibHOM Mnpouecce, He
cTapule nAaTv /IeT C MOMEHTa U3faHus.

OCHOBHbI€ UCTOYHUKU

1. KoHcTaHTMHOB B.M., PszaHoB A.l'., E.O. ®ageeBa Bbuonorna pna npodheccuin n
crneunasibHOCTEN TEXHUYECKOTO U eCTECTBEHHO-HAYy4HOro npodunen: yueb. anga cTya.
yuypexaeHuin cped. npodp.obpasoBaHus.-9-e msg., crep.-M.: M3pgatenbckuii LeHTp
«Akagemusa», 2020.-336¢.

JononHutenbHble NCTOYHUKN

1. AracpoHosa N.B., Cusornasos B./. Buonorus. bronorusa: 6a3osbiii U yriy6neHHbI
ypoBHHU, 11 knacc. — M., podha, 2019.

2. AracpoHoBa U.B., CuBornasos B./. Buonorus. buonorus: 6a3oBblii U yriay6/1eHHbI
ypoBHH, 10 knacc. — M., Apodha, 2019.

3. BepxoweHuesa, 0. IN. buonorusa : yuebHoe nocobue ana Cro / K. M.
BepxoweHueBa. — Capartos : lNpodobpasosaHne, 2020. — 146 c. — ISBN 978-5-
4488-0651-3. — TEKCT : 9N1EKTPOHHbIN // DNEKTPOHHbIA pecypc UndpoBoi
obpaszoBaresibHoM cpefbl CMO PROFo6pa3oBaHue : [cainT]. — URL:
https://profspo.ru/books/91854 (naTta obpauieHunsa: 07.09.2020). — Pexum goctyna:
Ansa aBTopuaunp. Monb3oBatenei

4. KypbartoBa, H. C. O6was 6uosnorus : yuebHoe nocobue gns CMNO / H. C. Kypbatosa,
E. A. Kosnosa. — Capatos : HayyHada kHura, 2019. — 159 c. — ISBN 978-5-9758-



o O

7.
8.

9.

1895-9. — TeKkCT : 93MeKTPOHHbIA //  DNEeKTPOHHbIA pecypc  ungpoBoW
obpasoBatenbHoit cpeabl CMNO PROFo6pasoBaHne : [cait]. — URL:
https://profspo.ru/books/87078 (parta obpaiieHunsa: 01.09.2020). — Pexum goctyna:
Ans aBTopm3np. Nonb3oBartenel

. leBa, O. WN. TpeHaxep no 6uonorum Ana noaroToBKM K LEeHTpPasiM30BaHHOMY

TecTupoBaHuto K ak3ameHy / O. N. NleBa. — 2-e n3g. — MuHck : TeTpanut, 2019. —
400 c. — ISBN 978-985-7171-28-6. — TeKCT : 3/1EKTPOHHbIN // DNEKTPOHHbIN pecypc
undppoBoii obpasoBatenbHol cpeapl CMO PROFo6pasoBaHune : [caiit]. — URL:
https://profspo.ru/books/88847 (pnata obpaiieHunsa: 03.09.2020). — Pexum goctyna:
Ans aBTopm3np. Nonb3oBartenel

. NlykatknH A.C., PyunH A. b., CunaeBa T.b. n agp. buonorna ¢ ocHosamu 3KO0TUN:

yyebHMK ONA CTyA. YYpexaeHuii BbiCl. obpasoBaHus. 3-e wm3g.,, — M., OWL,
«Akagemusa», 2014.

. Marnbiw, C. C. Buonorust : NosiHblii Kypc NoAroToBKM K TECTUPOBAHMIO N 3K3aMeHY /

C. C. Marnbiw. — MuHck : Tetpanut, 2018. — 384 c. — ISBN 978-985-7081-90-5.
— TeKCT : 3NEKTPOHHbIA // DNEeKTPOHHbIA pecypc uudpoBolii 06pas3oBaTesibHOM
cpegbl CMNO PROFo6pasoBaHne : [canT]. — URL: https://profspo.ru/books/88866
(nata obpaweHus: 01.09.2020). — Pexum goctyna: an1s aBTopm3mnp. Nofib3oBaTesiel

. CyxopykoBa J1.H., KyumeHko B.C., ViBaHoBa T.B. bruonorus (6a3oBblil ypoBeHb). 10—

11 knacc. — M., spatenscTtBo lNpocBeLleHne, 2018.
NMepeuyeHb NIHTepHeT-pecypcoB

www.college.ru_ - pasgen "OTKpbITOro Koniempka" no buonorun. YuebHuk, mogenu,
On-line TecTbl, yunTtenio.

www.biodan.narod.ru_ - "BuoflaH" - Buosnornsa ot LaHbl. HoBocTu m 0630pbl NO
6uonorun, akosormn. Tlpo6nembl M Teopun. ECTb Temartumyeckme BbIMYCKMU,
dhoToranepen, 6rorpadomm BENUKNX YYEHbIX, CNeycsioBapb.
www.bio.lseptember.ru_- gna yuutenein "A ngy Ha ypok buonorun”. Ctatbu no:
BotaHuke, 3oon0ormm, buonorum - Yenosek, O6Len G1UONOrNN, SKOMOTNK.
www.bio.lseptember.ru __ -raseta "buonorua" (mexagy BbIXO4OM O4YepenHOoro
HOMepa raseTbl W MOSABJIEHMEM [MOJIHOTEKCTOBOW BepcuM HOMepa Ha calite
YCTaHOB/IEH rOA0BOM MHTEpBa1)

www.floranimal.ru "FLORANIMAL - pacTeHus 1 XXUBOTHbIE"

www.nature.ok.ru - Pegkue n ncyesarolime xmBoTHble Poccun. OnucaHusa 1 ronoca
peaKNX XXUBOTHbIX.

www. bril2002.narod.ru_Bbuonorus a1 WKONbHNKOB.

http://school-collection.edu.ru - EanHas konnekums unmdpoBbix 06pa3oBaTesibHbIX
pecypcos

http://fcior.edu.ru - ®egepasnbHbli  UEHTP MHGOPMALMOHHO-06pa3oBaTe/IbHbIX
pecypcos (PLIMOP)

10. http://www.edu.ru/®egepanbHblii 06pasoBaTesibHbI NOpTa
11. http://window.edu.ru - PegepanbHan nHhopmaymoHHasa cuctema «EgnHoe okHO

[0CTyna K obpasoBartesibHbIM pecypcam»

12. http://profspo.ru - Bubnunoteka npogeccroHana
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4.KOHTPO/1b n OLEHKA
NPEAMETA «BNONOINA»

PE3Y/IbTATOB OCBOEHWNA YYEBHOI'O

KOHTPO/Mb 1 OLIeHKA packpbIBalOTCS yepe3 AUCUUMINHAPHbLIE pPe3y/bTaThl,
YCBOEHHbIE 3HAHMSA W NPUOBPETEHHbIE CTYAEHTAMV YMEHUS, HanpaB/ieHHble Ha

dhopmupoBaHme 06LmMx 1 NpodIecCOHasIbHbIX KOMNETEHLNIA

O6was/npodeccnoHasibHaAsKOMNeTeHLMA

Tun oueHOUYHbIX

Pas3gen »
MeponpuUATUii
OK 01. Bbl6upaTb cnocobbl peweHus 3agad | Pasgenl | 1.Keiic-3agaHue;
npotheccMoHabHO AeATeNIbHOCTV NpuMennTensHo k | Pasaen 2 | 2.3ajaHue
pasNYHbIM KOHTEKCTaM Pasfen 3 | nccneposanve;
(13.01.10) Pa3gen 4 | 3.3apgaHve
Pasfen s | skcnepumet;
MK 2.3. Bectn ydyeT nNEepBUYHLIX [AaHHbIX MO :
o 4. BbInosHeHne
TEXHUYECKOMY 06CNYXMBaHUIO YCTPOWNCTB 3a7aHuii Ha
3/1IeKTPOCHAbXeHNss 1 3/1eKTPoo6opyAoBaHUA AnththepeHLMPOBaHHOM
XypHanax. 3a4éTe/ KOHTPOsIbHOW
(23.01.17) pabote
MK 3.5 Mpon3BoANTbL PEMOHT U OKpPacKy Ky30BOB
OK 02 OcywectBnAatb NOUCK, aHa/iM3 U Pazgenl | 1.0poHTasbHbIN
MHTEprpeTauumio uHgopmauuu, Heobxogumoii ansa | Pasaen2 | onpoc;
BbINO/IHEHMSA 3aau Pasgen 3 | 2 3auura
NPOECCMOHaILHON AeATENLHOCTH Pasnen 4 npeseHTauuii;
Pasgen 5 o
3.TecTupoBaHue;
4. TecT-3afaHne
5.BbIinosHeHNE 3aaaHNnin
Ha
AndppepeHyMpoBaHHOM
3a4éTe/ KOHTPOIbHOM
paboTe
OK 04. 3ddekTnBHO B3aumogencTeoBatb U Pasgen 1l | 1. Keiic-3agaHue;
pa6oTaThb B KOJIEKTUBE U KOMaHze Pasgen 2 | 2.3apaHne
Pa3gen 3 | uccneposaHue,
Pasnen 4 | 3.3agaHve -
Paspen s | sycnepument
4.BbINoNHEeHne 3agaHnii
Ha
AndppepeHyMpoBaHHOM
3a4éTe/ KOHTPOsIbHOW
paboTe
OK 07 CopfelicTBOBaTb COXpaHEHMIO OKpYXatoLLel 1.®poHTaNbHbLIMONPOC;
cpefbl, pecypcocbepexeHunto, apeKkTMBHO 2.3awpnTa .
[leiicTBOBATb B Upe3BblyaliHbIX CUTyaLUSIX Paspnen 4 | NPE3EHTaLNN;

3.TecTupoBaHue;
4. TecT-3agaHue.




Temartunyeckuii nnaH no yyebHomy npeamety «brnonoruns»

AN npodpeccuii TEXHOMOTMYECKOro Npodns:

23.01.17 «MacTep No pemMoHTY 1 06CNyXMBaH aBTomobunen»; 13.01.10 «9NEKTPOMOHTEP MO PEMOHTY 1 06CNYXMBAHMIO
31EeKTPo0bopyaA0BaHMSA (M0 OTPACASAM)».

Ha 2024/2025 yyebHbIil rog

No HanmeHoBaHve pasgena Bcero yacoB BO Cawm. B Tom uncne B hopme /3 06LLIero KonM4yecTasa 4acos
B3avmogeincTemm | (BHeayauT.) | NpakTMYeCcKo NoAroTOBKU
pasgena 'E(": ( yAaT) | TP A Nekuwn | Nip | Nip | Kip
pa6oTa (npakTuyeckume,
npenogasarenem (1o NaBopaTopHble,
HanMum) npocpeccrmoHabHo-
OpPUEHTUPOBaHHbLIE TEMbI)
1 kypc
1 KneTka — CTPYKTYpHO- 18 - 6 11 2 4 1
OyHKUMOHa/IbHaA eAnHMLA XXMNBOIo
2 CTpoeHue 1 hyHKUUKN opraHm3ma 20 - 6 13 - 6 1
3 Teopwusa aBosioumn 6 - - 6 - - -
4 kosorna 18 - 5 12 2 3 1
5 Buosiornsa B XXmMsH 9 - 4 5 - 4 -
Bcero 3a 1 kypc 72 21 47 4 17 3
NtoroBass | AndpdpepeHumpoBaHHbIii 3a4€T/ 1 - - 1 - -
attrectauus | KoHTponbHas pabota
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