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Paboyas nporpamma y4ebHOro npegmeTa paspaboTaHa B COOTBETCTBUM  C
TpeboBaHNAMN PefepasibHOro rocyAapCTBEHHON0 06pasoBaTesibHOro craHgapTa
cpegHero ob6ulero obpasoBaHus. (Npukas MuHuctepcTBa obpasoBaHus N Haykm PO
ot 17 mas 2012r.) n c npukaszom MwuHnpocselleHns Poccun ot 12 aBrycta 2022r.
Ne732 «O  BHeCeHWUM U3MEeHeHU B  hefepasibHblii  rOCYAapCTBEHHbIN
obpasoBaTtesnbHbIl  CTaHAApT cpegHero obuwero o06pasoBaHUs, YTBEPXAEHHbIN
npukasom MwuHucTepcTBa o06pa3oBaHMs M Haykm P® ot 17 maa Ne N 413»., un B
COOTBETCTBUM C MpPUMEpPHOW paboueli nporpammbl Of] «buonorua», yTBepXaEHHOM
Ha 3acefaHun coBeTa MO OLEeHKe COoAepXaHWs W KayecTBa NPUMEpPHbIX paboumnx
nporpaMmm 06Lieobpa3oBaTeqlbHOro WM coumasnbHO-ryMaHuTapHoro uukios CIlO
npotokosi Nel4 ot 30 HoA6psA 2022.

CoctaButens (aBTop): JaHnnosa Taucua BuktopoBHa npenogasaTenib 6Mosornm
BbICLLEN KBa/IMhMKaLMOHHOWN KaTeropmm
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1.MNOACHUTENBbHAA 3ATNMNCKA

1.1 O6wan xapakTrepucTuka

YuebHblli npeameT «bronorusa» asnsetca 6a3oBbIM NpegMeToM o6pasoBaTesibHOW
nporpammel CIMNO B cootBeTcTBUM ¢ PTOC COO.
Mporpamma o6weobpasoBaresibHOro yyebHoro npeagmeta «bnonorusa» peannsyertca B
FAMOY CO «KTA», B npegenax obpasoBartesibHbix nporpamm CIO Ha 6a3e OCHOBHOIO
obwero o6pasoBaHua no cneynasibHocTn 35.02.16 «3kcnyaraumss U PEMOHT
Ce/IbCKOXO3ANCTBEHHON.
Mporpamma paspabotaHa c yyeTom PegepasibHON o06pasoBaTe/lbHOM NporpamMmbl
cpefHero obuero obpasoBaHus, YTBEPXAEHHOW Npukasom MuHnpocselleHns Poccumn
oT 18.05.2023 Ne371, «KoHuenuuu npenofasaHns 06LieobpasoBaTe/ibHbIX AUCLUMNIVH
NPohecCUoHa/IbHOW  HarnpaB/IeHHOCTM MporpaMMm  cpefHero  npodyeccnoHasibHOro
obpasoBaHus, peannlyemMbix Ha 6a3e OCHOBHOMO 06LEro o6pa3oBaHuns, yTBEPXAEHHON
MwuHucTepcTBOM npoceeuleHnst Poccuiickon ®degepaumm ot 30 anpena 2021 r. Ne P-98
n PekomeHgauuii no peanmsaumm COO B npegenax ocsoeHus O CrO ot 27.05.2024
r. Ne01-03/02-532/2024.

YuebHbIli npeaMeT «brnonorus» oTHocuTCA K npegMeTHoi obnactn ®roC cpegHero
obuiero obpaszoBaHUsA «ECTECTBEHHbIE HAYKM.

B uensax peavsaumm KOMMNETEHTHOCTHOIO Mnogxoga npu npenogasaHumn
npegmeTa NCMNONb3YHTCA COBpPEMEHHbIE obpasoBaresibHble TEXHO/IOTUW:
NH(POPMALNOHHBIE  TEXHOJIOTMM  (KOMMbIOTEPHbIE  Mpe3eHTauuu),  TEeXHOJI0TUK
pasBmBaroLLero 0byyeHus, TexXHosormm npobésemMHoro o6by4vyeHns (NpobriemHoe
N3N0XeHWe, 3IBpuUcTUYeckas OGecefa, WccnefoBaTesibCkUii  MeTon), TEeXHOs0ruu
3BPUCTUYECKOTO 00y4yeHus (BbINOSIHEHME TBOPYECKMX MPOEKTOB, «MO3roBasi araka»,
UrpoBble  MeToauku). [OnA  POPMMPOBAHUA  JIMYHOCTHbLIX, MeTanpeaMeTHbIX U
npeAMeTHbIX pe3y/ibTaToB 00yYatoWMXCA MPUMEHSIOTCH aKTUBHbIE U UHTEPaKTUBHbIE
bopMbl  NPOBEAEHNss 3aHATMIA  (rpynnoBas  KOHCy/bTauus, pas3bop KOHKPETHbIX
cuTyauuii, oenoBble 1 posieBble Urpbl, FPYNNoBas ANCKYCCus).

Peanusauusa cogepxaHnss ydyebHOro npegmerta npegnonaraer cobsogeHve
npuHUMNa CTPOroi MpPeemMCTBEHHOCTM MNO OTHOLWEHWID K COAepXaHui Kypca
«bunonorma» Ha CTyneHn OCHOBHOrO obLero o6pasoBaHus.

B TO e BpemMs yuyebHbli npeameT «bBuonorva» Ans npodeccuoHasibHbIX
obpasoBaresibHbIX OpraHu3auuin o6s1agaeT camocToATENNbHOCTBIO U LIe/IbHOCThHO.

Pabouyass nporpamma y4yeGHOro npeamerta «buonorusi» MMeeT MexXnpeameTHYH
CBA3b C 06Weobpa3oBaresibHbIMK Yy4yebHbIMM npegmeTamn  «Kctopust», «OCHOBbI
6€30MacHOCTK U 3alUnTbl PoanHbI», «XuMusi», «O06LLEeCTBO3HAHNE.

N3yyeHne yyebHOro npegmeTta «buonorus» 3aeBeplliaeTca MNPOMEXYTOUHOM
attectauvein B chopme guddepeHUMpPOBaHHOIO 3a4éTa B paMkax OCBOEHUS
nporpaMmmbl NOArOTOBKN KBa/IMpMUMPOBaHHbIX pabounx, cnyxawmx (MMNCC3) Ha 6a3e
OCHOBHOro 06Lero o6pasoBaHus.

1.2.lenn 1 nnaHupyemble pe3ynbTaTbl 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
npodpeccunoHanbHo
NesATeIbHOCTY
MPUMEHUTENBHO K
pa3nnYHbIM
KOHTekcTam

MK 1.6.

BbInoNnHATL onepaTuBHoe
nnaHupoBaHne
BbINOSIHEHUSA paboT no
NOAroTOBKE U
aKcnyaTaymm
CENIbCKOXO03SANCTBEHHOM
TEXHVKN

B yactu TpyA0OBOro BOCNUTaHUA:

- TOTOBHOCTb K TpyAdy, OCO3HaHMe LEHHOCTU
MacTepcTBa, TpyAonobue;

- TOTOBHOCTb K  aKTMBHOW  OE€ATENIbHOCTU
TEXHOJIOTMYECKON 1 couManbHON HanpaB/IEHHOCTMN,
CMOCOGHOCTb  MHUUMMpOBATb, MNNaHUPoOBaTb U
CaMOCTOATENIbHO BbIMOMHATbL TaKyt0 AEATENIbHOCTb;
- NHTEpec K pasnnyHbIM cthepam
npodeccnoHanbHOM AesTeNbHOCTH,

OBnageHne  YHUBEpPCA/IbHbIMU  Y4YeOHbIMU
nosHaBaTeNbHbIMU AENCTBUAMMU:

a) 6a3oBble fIornyeckue AencTeus:

- CaMOCTOATENBHO dhopmynuposartb n

akTyanusmpoBaTtb npobnemy, paccmarpusatb eé
BCECTOPOHHE;

- yCTaHaB/nMBaTb CYLECTBEHHbIA NPU3HaK WK
OCHOBaHMSA A1 CPaBHEHMS, Kiaccudukaumm u
oboLlleHns;

- onpefensaTb Uenn [AesaTeNbHOCTH,
napameTpbl U KpUTEPUN NX AOCTUXKEHUS;
- BbISIB/IATb 3aKOHOMEPHOCTM W MPOTMBOPEYUMS B
paccMaTpBaeMbIX SAB/IEHUSX;

- BHOCUTb KOPPEKTUBbI B AeATENIbHOCTb, OLeHMBaTb
COOTBETCTBME pe3yNbTaToB LUeNsM, OoueHvBaTb
PVCKM NocneacTeuii AeaTeNnbHOCTY;

- pa3BuBaThb KpeaTuBHOE MbILIEHNE MPU peLleHnn
XXM3HEHHbIX NPO6EM.

6) 6a3oBble NccnepoBaresibCkne fencTBUA:

- BNageTb HaBblkaMu y4yeBHO-MccnenoBaTesibCKoM
n NPOEKTHOW [esATeNIbHOCTH, HaBblKamu

3agaBartb

- 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
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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. 4.

TeopeTnyeckoe obyyeHne 47
B T.4. NpPOheccnoHa/ibHO-OpUEHTUPOBAHHOE CofepXaHune 7

npaxkTuyeckne 3aHAaTuA 15
B T.4. NpoheCccnoHasIbHO-OPUEHTUPOBAHHOE coAepXaHne 3

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

KoHTponbHas pa6oTa 3

MpomexyTouHas atTectauus (auddepeHUMpPOBaHHbIA 3a4€T) 1
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2.2. CopepxaHue 1 KaJleHAapHO-TeMaTuyecKoe NiaHMpoBaHue y4eGHOro npegmera «buonorus»

HaumeHoBaHue Ne CopepxaHue yye6Horo marepuana (0OCHoBHOe U NpoheccCuoHasIbHO- O6be |Popmupye
pa3aenos u ypoka OpUEHTUPOBaHHOE), M Mble
Tem o YyacoB |KOMMeTeHL,
naGopatopHble U NpaKkTuYeckue 3aHATUSA, NPUKNAAHOK Moay b (NPU HATUUNK) m
1 2 3 4 5
Paspen 1. KneTtka — CTPYKTYPHO-(PYHKLMOHAaNNbHaA egUHMLA XXNBOTO 18
Tema 1.1. OCHOBHOe cogep)xaHue 2 OK 02
Buonorusa kak
HayKka. O6wan | TeopeTMyeckoe OByUeHue: 2
XapaKTepucTuk
a XXU3HU — —
1 BxogHoW KOHTpOJ/ib. BBeaeHue. O6LLan XxapaKTepucTuka n CBOMCTBA XXUBbIX CUCTEM. 1

CoBpeMeHHble OTpac/iM 6UONOrMyYecknx 3HaHuii. CBA3b OMONOMMM C OPYTUMU HayKamu:

6uoxnumus, 6uodmsnka, 6MOHMKa, reHoreorpadmss u gp. Ponb n mecto 6uonorum B

hopMMpoBaHUN COBPEMEHHOW Hay4HOW KapTUHbl MUpa. YPOBHM OpraHu3auuun >XMBOW

Marepun.

2 XnmMmunyeckasa opraHmsauma KneTku. 1

O6Lasa xapakTepucTnKa XX1U3Hu, CBOMCTBA XMBbIX CUCTEM. XMMUYECKUI COCTaB KNETOK
Tema 1.2. OcHOBHoOe cogepXxaHue 6 OK 01
CTpYKTypHO-
doyHKUMOHaNbLH | TeopeTuyeckoe o6yUeHue: 2
as
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opraHusayus 3 KnetouHasa Teopus. MpokapnoTbl 1 3yKapuoThbl.
KNeToK o o o
OCHOBHbIE NOI0XEHUSA COBPEMEHHOW KNETOYHON Teopun. TUMbl KIETOYHON OpraHu3aLnu:
NPOKapMoTUYECKUI 1 ayKapnoTnyeckmii. OAHOKIETOUYHbIE Y MHOTOK/1I€TOYHbIE OpraHn3mbl.
CTpoeHune NpoKapmoTUYECKOn KNneTkn. CTPOEHNE 3yKapuoTUYECKON KIETKMN.
4 HekneTtouHble hopMbl XXU3HU. Bupychbl.
NaGopaTtopHble 3aHATUSA:
5 Nip: «<CTpoeHne KNeTKU N KNeToYHble BK/IHOUEHUA».
Nip: «MoaroToBka MUKponpenapaToB K1€TOK pacTeHUii».

5 HabntogeHne ¢ NOMOLLbI0 MUKPOCKOMA, BbISIB/IEHME Pa3/IMynii Mexay n3ydaembiMmm

o6bekTamn, hopmyMpoBaHue BbIBOAOB.
MpakTnueckue 3aHATUA:

7 MN/p: «BupycHble n 6akrepuanbHble 3ab6onesaHus». (lMpedcmas/sieHue yCmHbIX
coobuwjeHuli ¢ npeseHmayueli, N0020moBJIeHHbIX N0 NEPEYHIO UCMOYHUKOB,
peKoMeHO0BaHHbIX hpenodasamesiemM)

8 Nlp: «O6LMe NPUHLUUNBI UCNOJIb30BaHUSA JIeKapCTBEHHbIX BeLecTB.

OCOGEHHOCTN NPUMEHEHNA aHTUBUOTUKOB». ([pedcmas/ieHue yCmHbIX cOobweHul ¢
npe3eHmayuel, N0020MOB/IEHHbIX N0 NEPEYHI0 UCMOYHUKOB, PEKOMEHOOBAaHHbIX
npenodasamersiem)
Tema 1.3. OCHOBHOe cogep)xaHue OK 01
CTpPYKTYypHO-
PYKTYP OK 02
(pyHKUMOHANIbH
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ble paKTopbI TeopeTnuyeckoe oby4yeHue: 2
HacneacTBeHH
ocTun
9 XpomocomHasa Teopusi T. MopraHa. 1
CTpoeHve XpOMOCOM. XPOMOCOMHbIN HAbOp KNETOK, FTOMOJIOIMYHbIE N HETOMOJIOTUYHbIE
XPOMOCOMbI, ranIonAaHbIA 1 AUNAOUAHbIA Ha6op.
HyknenHoBble KUC/MOTbI U UX POJib B KJ1E€TKE. 1
10 OHK, PHK HaxoxaeHue B KNeTke, X CTPoeHne 1 yHKUUK. MaTpuyHble NpoLecchl B KETKe:
pennunkauus, 6uocnHTes 6esnka, penapauyus. F'eHeTUYecknin Kog 1 ero cBorcTBa
MpaxkTuyeckue 3aHATUA: 2
11-12 | N/3: «PewweHne 3aga4 Ha onpeaeneHne nocneaoBaTesibHOCTU HYKNeoTUA0B, 2
aMWHOKUC/IOT B HOPME U B C/lyyae U3MEeHEeHU A nocsiefoBaTe/ibHOCTU HYKNeoTUa0B
AHK».
Tema 1.4. OcHOBHoOe cogepXxaHue 3 OK 02
O6meH TeopeTnyeckoe odbyuveHue: 3
BeLlecTB u
npeBpaLeHne OOGMeH BelecTB 1 NpeBpalleHue 3Heprum B KneTke. 1
aHepruu B 13 MoHATMEe MeTabonn3M. ACCUMUNALNA U AUCCUMUIALNA — ABE CTOPOHbI MeTabonmn3sma. Tunol
KNeTke o6MeHa BelLeCTB: aBTOTPOMPHbIN 1 reTepOoTPOHbIN, a3pO6HbIN 1 aHA3POGHBLIN.
14 3HepreTnYeCcKnii oGMeH. 1
15 POTOCUHTE3. XEMOCUHTE3 1
Tema 1.5. OCHOBHOe cogep)xaHue 3 OK 02
YXK13HEeHHbIW = = 3 OK 04
LMK KNETKU. eopeTunyecKkoe odyuyeHue:
MuTo3. Menos 16 | )KU3HEHHbIN LMKN KNeTKU. MuTo3. 1

KNeTouHblIi UK, ero nepuoabl. MUTO3, ero ctagun 1 Npoucxoasilime npoLecchl.
Buonormueckoe 3Ha4eHne MnTosa.
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17 Meiios. 1
Melio3 v ero ctaguu. NosegeHne XpoMocom B Meio3se. KpoccuHrosep. buonornyeckumii
CMbIC/1 Melio3a
18 KoHTponbHasa pa6ota: «MonieKynspHblii ypoBeHb OpraHu3aLum XXMBoro». 1
Pasgen 2. CtpoeHue U oyHKLUN opraHnusma 20
Tema 2.1. OcHOBHOe cogepXxaHue 2 OK 02
CTpoeHue
: OK 04
opraHuama TeopeTuyeckoe o6yvyeHue 2
19 MHorokneTtouyHble opraHn3Mbl. 1
B3anmocCBA3b OpraHoB N CUCTEMbI OpPraHOB B MHOTOK/1IETOYHOM OpraHun3me.
20 FomeocTtas opraHM3ma 1 ero nogaepxaHve B rnpolecce XusHeaeaTelbHOCTU 1
Tema 2.2. OcHOBHoOe coepXxaHue 2 OK 02
dopmbl TeopeTuyeckoe odbyuveHue: 2
pa3sMHoXeHus
OpraHM3mMoB 21 Becnosioe n nonoBoe pasMHOXeHMe. 1
®opMbl pa3MHOXEHNA OpraHM3MoB. Buabl 6ecnosioro pasmMmHOXeHUs.
22 OG6pa3oBaHue NOJIOBbIX Kf1eTOK. ONnofoTBOpEHUe. 1
ameToreHes y X1BOTHbIX. CnepmaToreHes n ooreHes. CTpoeHMEe No0BbIX K/TETOK.
Tema 2.3. OcHOBHOe cogepxaHue 2 OK 02
OHTOreHes TeopeTnueckoe oby4yeHue: 2 OK 04
pacTeHui,
KUBOTHBLIX 1 23 NMHpguBnayanbHoe pasButue opraHusma. } 1
yenogeka AmbpuroreHes n ero ctaguun. NocTambpuoHasibHbIn nepuod. Ctagum NnoCTaMO6pPUOHasIBHOIO
pasBuUTUA Y XUBOTHbIX U YesloBeka.
24 MocTam6punoHanbHOEe pa3suTue. 1

MpsiMoe 1 HenpsiMoe pa3BuTre. Buonornyeckoe ctapeHme n cMepTb. OHTOreHe3 pacTeHuit
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Tema 2.4. OCHOBHOe cogep)xaHue OK 02
3aKkoHOMepHOC
™ TeopeTnyeckoe oby4yeHue: OK 04
HacnefoBaHus 25 3aKOHOMEpPHOCTU Hac1eACTBEHHOCTW.
OCHOBHbIE MOHATUA reHeTUKN. 3aKOHOMEPHOCTU 06pa3oBaHusA rameT. 3akoHbl . MeHaens
(MOHOrM6pMaHOE N NONNTNGPUAHOE CKPELLMBaHME).
26 B3anmopgeiicTtBue reHOB
MpakKkTnyeckue 3aHATUSA:
Ni3: «PeweHue 3aga4 Ha  onpegesieHNe  BEPOATHOCTM  BO3HUKHOBEHUS
97-98 HacneAcTBEHHbIX MPU3HAaKOB MPU MOHO-, AU-, NOJIMTMOGPUAHOM U aHaIU3NPYOLLEM
CKpelwuBaHUN»
CocTaBfieHne reHoTUNNYECKNX CXEM CKpeLlMBaHNA
Tema 2.5. OcHOBHOe cogepxaHue OKO01
CuenneHHoe
: OK 02
HacnenoBaHue TeopeTnuyeckoe obyyeHue
npusHakoBs 29 XpomocomHas teopusi T. MopraHa
3akoHbl T. MopraHa. CuenneHHoe HacnefoBaHne reHoB, HapyLleHne CuenieHuns.
30 HacnepoBaHne NpusHakoB, cLen/IEHHbIX C MOJIOM
MpakTnyeckue 3aHATUA:
31-32 | Nls: «PelweHne 3apgay Ha  onpegeneHve  BepOATHOCTU BO3HUKHOBEHUA
HacneacTBEeHHbIX MPU3HAKOB NMpPU cuensieHHOM HacneaoBaHUU».
CocTaB/ieHne reHOTUNUYECKMUX CXEM CKpeLLBaHnsA
Tema 2.6. OCHOBHOe cogep)xaHue OK 01
3akoHOMepHOC
™ TeopeTnuyeckoe oby4yeHue: OK 02
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N3MEeH4YNBOCTU

33 3aKOHOMEPHOCTN NU3MEHUYMNBOCTU.
3meHuUnBOCTb NPU3HaKoOB. Buabl UISMEHUYNBOCTU: HACNeACTBEHHAA N HeHacneACTBEHHAA.
3aKoH roMmos1I0rMyecknx psagoB B HacneCTBEHHON n3meHumnsoctu (H.. BaBuios).
MyTaunoHHas Teopusa U3MeHYNBOCTU. Buapl MyTaLumii U NPUYMHbLI UX BO3HUKHOBEHUS.
KapnoTun yenoseka.

34 HacnepcrtBeHHble 3a60/1€eBaHUA Yesl0oBeKa.
FeHHble 1 XPOMOCOMHbIe 60Ne3HU YerloBeKa.

35 BonesHn ¢ HacneacTBEHHON NPeapacnofiOKEHHOCTbID. 3HavYeHne MeanUMHCKON reHeTUKM B

npeaorBpaweHnn n ne4yeHnm reHeTUHEeCKnx 3aboneBaHnin Yenoseka

MpakKkTnyeckue 3aHATUA:

OK 04

36-37 | MI3: «PeweHne 3agay Ha onpegeneHue Tuna Mmytayum npu nepegadye HacneacTBeHHbIX
NPU3HaKOB».
CocTaBfieHne reHoTUNNYECKNX CXEM CKpeLlMBaHNA
38 KoHTponbHaa pab6oTta: «CTtpoeHue n hyHKLUM opraHusman.
Pa3aen 3. Teopus asonouuu OK 02
Tema 3.1. OCHOBHOe cogep)xaHue OK 04
NcTopun
3BOJIIOLUMOHHOr | TeopeTuyeckoe obyyeHue:
O yyeHus.
MUKpO3BOIOL, 39 JBonounoHHasa Teopus X.b. Jlamapka. IBoloLUMOHHaA Teopua Y. lapBuHa.
usi CuHTeTUYeckasa Teopus 3BOIOLMN N ee OCHOBHbIE NOMIOXEHUA. MUKPO3BONIOLMS.
40 KoHuenuusa Bupa.
Monynaumsa Kak aneMeHTapHas eguHuLa 3Boaouun. MeHeTnyeckme OCHOBbI 3BO/TOLUN.
AnemeHTapHble hakTopbl 3BONOUUN. ECTECTBEHHBLI OTOOP — HaNpaBNALMIA hakTop
aBoounn. BngoobpasoBaHue Kkak pesynbtar MUKPO3IBOJIOLNN
Tema 3.2. OCHOBHOe cogep)xaHue OK 02
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MakpoaBontoy, | TeopeTuyeckoe obyueHue: 2 OK 04
us.
BO3HUKHOBEHM 41 MakpoaBonouus. 1
e 1 pasBuTHe ®opMbl 1 OCHOBHblE HanpassieHns makpoasoounm (A.H. CesepuoB). MNMyTn AOCTMXEHNS
KU3HU Ha 6uonornyeckoro nporpecca. CoxpaHeHve brnopasHoobpasnsa Ha 3emsie.
3emne 42 M'mnoTtesbl N TeEOPUN BO3HUKHOBEHUA XXU3HU HA 3emne. 1

lMosiBNeHne nepBbIX KNEeToK 1 UX 3BoOUUA. [poKapnoThl U 3yKapuoTsl. [poncxoxaeHne

MHOrOK/1ETOYHbIX OPraHN3MoB. BO3HNMKHOBEHME OCHOBHbIX LLAPCTB 3yKapuoT
Tema 3.3. OcHOBHOe cogepxaHue 2 OK 02
MpoucxoxaeHu
eYeoBeKa — TeopeTnueckoe oGy4veHue: 2 OK 04
aHTporioreHes 43 JlokasaTtenbcTBa poACcTBa YesloBeKa U XXMBOTHbIX. 1

AHTponosiorna — Hayka o yesnioeke. CuctemaTmyeckoe nosnoxeHune yenoseka. CxoacTso 1

OT/INYNA YenoBeka C XUBOTHbIMU. OCHOBHbIE CTaZnN aHTPOMnoreHesa.

44 JBonOUMA COBpeMEHHOro yenoseka. Pacbl yenoBeka. 1

UesioBeyeckue pacbl 1 UX egUHCTBO. Bpems v nyTn paccenieHns YyesioBeka rno nnaHeTe.

Mprcnocob61eHHOCTb YesioBeka K pasHbIM YC0BUSIM Cpefbl
Pa3pgen 4. konorus 18 OK 02
Tema 4.1. OcHOBHoOe cogepXxaHue 2 OK 07
JKonornyeckne
chakTOpbI N TeopeTnyeckoe odbyuveHue: 2
cpeAabl XXN3HU 45 Cpeabl 06UTaHNA OPraHNU3MoOB. 1

BoaHas, Ha3eMHO-BO34yLUHAs, MNOYBEHHAas, BHYyTpPUoOpraHnaMeHHas. PUsNKo-xMMunyeckme

0COb6eHHOCTU cpef, 06uTaHusa opraHM3MoB. MprUcnoco6/1eHNA OPraHN3MOB K XXU3HU B pa3HbIX

cpepax.

46 daKTopbl cpeabl. 1

MoHATME 3Konornyeckoro hakropa. MNMpasnno mmHnmyma 0. Jinbuxa. 3akoH TO/TIEPaHTHOCTU

B. lWendopga
Tema 4.2. OcHOBHOe cogepxaHue 4 OK 01
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Monynauus,
coobuecTBa,
3KoCcuCTEMbI

TeopeTuueckoe oGyuyeHue:

a7

JKonornyeckme cUCTeMbl.

JKonornyeckas xapakrepucTtuka suga v nonynaumn. Jkonornyeckas Hawa smaa.
3JKonornyeckme

xapakrepuctuku nonynaumm. Coobuiectsa 1 aKocucTembl. bBrUoueHo3 1 ero cTpykTypa. Ceasu
MeXxay opraHusmMamu B 6uoLeHo3e.

48

CTPYKTYpPHbl€ KOMNOHEHTbI 3KOCUCTEMbI.
MpoayLeHTbl, KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BELLECTB U NOTOK 3HEPTUN B
aKocucteme. Tpogmueckme ypoBHU

MpakTnyeckue 3aHATUA:

49

N/3: «Tpodmueckme Lenu n ceTm».
OcCHOBHbIe NoKasaTtesiv akocucTeMbl. Briomacca 1 npoaykKuns. IKkoornyeckme nupammzbl
yncen, buomacchl 1 aHeprun. MNpasuio NMpaMmmuabl 3HEPrUN.

50

MN/3: «PewieHne aKONOrMyecKkux sagad.»

PelleHne npakTUKO-OPUEHTUPOBAHHbLIX PacyeTHbIX 3a4aHnii No MNepeHocy BellecTBa U
9HEpPrMM B 3KOCMCTEMAX C COCTaB/ieHWe Tpodomyeckux uenen u nmpamug 6umomaccbl u
aHeprmm

OK 07

Tema 4.3.
Buocdepa -
rno6anbHas
3Konornyeckas
cucrtema

OcHOBHOe cogepxaHue

TeopeTnyeckoe o6yueHue:

51

YueHune B.N. BepHaackoro o 6uocdepe.

Bruocdepa — xnBasi 060n104ka 3emnn. PassuTtue npeactaBneHunin o buocgepe B Tpygax B.W.
BepHazackoro. O6nactn 6uoccepbl 1 ee KOMNOHEHTbLI. XKnBoe BelecTBO 6uocdeps! 1 ero
JOYHKLMN.3aKOHOMEPHOCTU cyLecTBOBaHNA 6uoctepbl. OcobeHHOCTU Buoctepb! Kak
rnobasnbHON 3KOCUCTEMBI. JuHaMnyeckoe paBHoBecue B brocgepe.

52

KpyroBopoThbl BELWECTB U GUOreoXnMMnyeckme LUKbl.

53

Fno6anbHble 3KONOruYecke NPo6eMbl COBPEMEHHOCTU.

OK 07

Tema 4.4.

OCHOBHOE cofepxaHue

OK 01
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BnunaHue TeopeTuyeckoe obyuveHue: 2 OK 02
aHTPONOreHHbI
X (haKTOPOB Ha 54 B3aumocBA3b Npupoabl 1 obLecTsa. 1 OK 04
AHTPOMOreHHble BO3AENCTBMA Ha Buocdepy. 3arpsi3HEHUS Kak B, aHTPOMOreHHoro
6uocdepy por A tepy P A aHTp OK 07
BO3EeNCTBUS.
AHTpOMOreHHble BO3AENCTBMA Ha atmocdepy. BosaelicTBust Ha rugpocdepy. Bosgenctens MK 1.6
Ha fiuTtocdoepy.
55 AHTpONOreHHble BO34eNCTBUA Ha GUOTHUUYECKMe coobuiecTBa. 1
MpocheccruoHanbHO-OPNEHTUPOBAHHOE CcoAepPXaHe NPaKTUYECKOro 3aHATUA: 1
56 MN/3: «OTX04bl NpousBoOACTBa» 1
Tema 4.5. OcCHOBHOe coaepxaHue 6 OK 02
BnunaHue
: OK 04
counanbHo- TeopeTnuyeckoe odyyeHue 3
3KoJsIorn4ecknx 30poBLEe N ero cocTasnsaoUMeE. 1 OK 07
thakTOpOB Ha 57 dakTopbl, NOSIOXKNTESTBHO U OTpULLATENIbHO BNMAKOLME HA OpraHn3M yesioBeka. Npobnema K 1.6
3A0poBbLE TEeXHOreHHbIX BO3AENCTBUIN HA 340POBbE YesioBeKa (3/1eKTPOMarH1UTHbIE Nosisl, 6bIToBas '
Henoseka XVMUS1, U30bITOYHbIE LLYMbI, paavauus u T.n.).
58 | AganTayus opraHM3sma yesioBeka K chakTtopam okpyxatoluyeit cpegbl. 1
MpuHUMNbI hopMnpoBaHnsa 340poBbecheperatoLLero NnoBeaeHums.
59 PaunoHanbHoe nutaHue. 1
dur3myeckas akTMBHOCTb M 340p0Bbe. BroxmMmmuyeckme acnektbl paunmoHasibHOro NUTaHuA
MpocheccuoHanbHO-OpNEeHTUPOBAHHOE COAEePXKaHMe NTabopaTOPHOro 3aHATUSA: 2
60 Nip: «YMcTBeHHast pa60TOCNOCOOHOCTb» 1
61 | Nllp: «BnusHne abnotnyeckux (pakTopoB Ha YyenoBeKa (HU3KUE N BbICOKNE 1
Temneparypbl)»
62 KoHTponbHaAa pa6oTa: «TeopeTuyecKue acneKkrbl 3KOSI0rnm». 1
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Mpod)eccuoHanbLHO-OpPUEHTUPOBAHHOE coaepXaHue (cogepXaHue NPUKIaZHOIo MoAy s

Pasgen 5. buonorusa B XXu3sHun 9 OK 01
Tema 5.1. OcCHOBHOE cogepxaHue 9 OK 02
BuoTtexHonoru = 7 OK 04
U B KU3HU eopeTuyeckoe coaiepXxaHue:
kaxxgoro 63 | BUOTEXHOMOMUA KaK Hayka 1 MPOU3BO/ACTBO. 1 NnK2.4
64 | OCHOBHble HanpaBNeHNA COBPEMEHHOW BUOTEXHONOTUN. 1
65 | MeToabl 1 06BEKTbI BUOTEXHONOTUMN. 1
66 | OTUKa BMOTEXHOIOrMYECKUX SKCNEPUMEHTOB. 1
67 | OTUKa reHeTUYECKMX IKCNEPUMEHTOB. 1
68 | MpaBuna noncka 6GUO3KOMOrMYECKO NHPopMaLUN N3 Pas/INYHbIX UCTOYHWNKOB. 1
69 | AHann3 BUO3KONOrMYECKON NHGOPMaLUN. 1
MpakTnyeckue 3aHATUA: 2
N/3: «Keiicbl Ha aHaNN3 MHOPMaLMN O HayUYHbIX AOCTUXEHUAX B 061aCTU reHeTUYeCKNX 1
70 |TeXHOMOrui, KNeTOYHOI UHXXEHEPUU, NULLEBbIX GUOTEXHOTOTUA».
71 [NI3: «3awmTa Keiica» 1
MpeacTaBneHve pesynbTaTtoB peLleHns KencoB (BbICTYN/IEHME C Npe3eHTaunein)
72 MpomexyTouHas aTTectauus no npeamety: AudpcpepeHuMpPoBaHHbIN 3a4éT 1
Bcero: 72
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3. ycnosmda PEAIM3ALNN NMPOIrPAMMBI

3.1. Peanusaumsi nporpaMmmbl y4eOGHOro npeameTa OCYLIECTBNSAETCA B YyY4EOHOM
kabuHeTe Ne 9.

O6opyanoBaHue yuebHOro kabuHeTa:
- nocafo4Hble MecTa Nno KO/IMYeCTBY 00yYaLUXCS;
- paboyee MecTo npenogasarens;
- KOMMJIEKT y4eOHO-Harsa4HbIX NOCOOWUIA;
- KOMMNJIEKT 3/IEKTPOHHbIX BUAEOMAaTEPUasIOB;
- 3a/laHns /151 KOHTPO/IbHbIX PaboT;

- NpodpeCccrOHasIbHO OPUEHTUPOBAHHbIE 3aaHus;
TexHnyeckne cpencraa 06yyYeHus:
- NepCOHasIbHbIM KOMMbOTEP C  JINUEH3NOHHbIM nporpaMmMmHbIM
obecrneyeHnem;
- TeneBu3op;
- ayamoBu3yasibHble CPpeAcTBa: CXeMbl U Tabnmubl K NEKUNSM B BUAE CNangos m
3N1EKTPOHHbIX Npe3eHTaunii.
3.2. "uchopmaymnoHHoe obecrnevyeHne ooyveHus
ana  peanuszaumm  nporpamMmbl  6MOGNMOTEYHbIN  QOHA  Obpas3oBaTesIbHOM

opraHm3aumm UMeeT MnevyaTHble U 3NEeKTPOHHble o6pa3oBaTesibHble U MHGOPMALMOHHbIE
pecypcbl, pPeKkoMeHAOBaHHble ANA WCMNOoNb30BaHMA B 06pasoBaTesibHOM npouecce, He
cTapLue naTv 1eT C MOMeHTa n3gaHus.

OCHOBHbIE NCTOYHUKMN

1. KoHcTaHTMHOB B.M., PssaHoB A.l., E.O. dageeBa buonorns ana npodeccnin n
cneunasibHOCTEN TEXHUYECKOTO U eCTECTBEHHO-Hay4yHOoro npocdomnei: yyeb. ans cryq.
yuypexgeHuii cped. npodh.obpasoBaHns.-9-e u3g., crep.-M.. M3gaTenbckuii  LeHTp
«Akagemus», 2020.-336c¢.

JononHunTtesnibHble NCTOYHUKUN

1. AradpoHoBa W.B., Cusornasos B.. buonorus. buonornsa: 6a3osblil U yriy6neHHbIi
ypoBHHU, 11 knacc. — M., Apoda, 2019.

2. ArachoHoBa W.B., CuBornasos B./. Buonorus. brnonorus: 6a3oBbiii U Yriay6eHHbIi
ypoBHu, 10 knacc. — M., pocha, 2019.

3. BepxoweHuesa, 0. IN. buonorusa : yuebHoe nocobue ana Cro / HO. . BepxoweHuesa.
— Caparos : NpochobpaszoBaHne, 2020. — 146 c. — ISBN 978-5-4488-0651-3. —
TeKCT : 3/1eKTPOHHbIN // DNEeKTPOHHbIN pecypc unudpoBoii obpasoBaTenbHol cpeapl CMNO
PROFo6pa3oBaHue : [caiiT]. — URL: https://profspo.ru/books/91854 (aata obpalyeHus:
07.09.2020). — Pexum gocTyna: gnst aBTopmsnp. MNonb3oBarenei

4. Kypb6atoBa, H. C. O6uwaa éuonorus : yuebHoe nocobue gna Cro / H. C. Kypbatosa, E.
A. Ko3nosa. — Capartos : Hay4yHasa kHura, 2019. — 159 c. — ISBN 978-5-9758-1895-9.
— TEeKCT : 3MeKTPOHHbIV // DNEeKTPOHHbIN pecypc uncpoBoii obpasoBaTesibHOW cpefbl
CMNO PROFo6pa3oBaHve : [caiT]. — URL: https://profspo.ru/books/87078 (pata
o6pauleHns: 01.09.2020). — Pexunm gocTtyna: ans astopuaup. NMonb3oBatenei

5. leBa, O. W. TpeHaxep no 6uonormm p[ns noarotoBKM K LEHTpa/IM30BaHHOMY
TecTupoBaHuio 1 ak3ameHy / O. N. fleBa. — 2-e n3a. — MuHck : TetpanuTt, 2019. — 400
c. — ISBN 978-985-7171-28-6. — TeKCT : 3MEKTPOHHbIA // SNEKTPOHHbIA pecypc
undppoBoli obpasoBatenbHoil cpegbl CMO PROFo6pasoBaHne : [cant]. — URL:
https://profspo.ru/books/88847 (nata o6patieHus: 03.09.2020). — Pexunm goctyna: ans
aBTopusup. Nonb3osarenei



oo

© N

9.

. NlykatkmH A.C., PyunH A. b., Cunaesa T.b. u gp. buonorua ¢ ocHoBamu 3KOJIOTUW:

YUYEOHUK [AON18 CTyd. YYpeXAeHuin Bbicw. obpasoBaHuda. 3-e u3g., — M., OUL
«Akagemunsa», 2014.

. Marnbiw, C. C. b1Mosiorvs : NoJsHbIA Kypc NOAroTOBKM K TECTMPOBaHMio 1 ak3ameHy / C. C.

Marnbiw. — MuHck : TeTpanmT, 2018. — 384 c. — ISBN 978-985-7081-90-5. — TekcT :
3NIEKTPOHHbIN /| DNEeKTPOHHbIN pecypc uudpoBor obpasosBartesibHon cpegpl CINO
PROFo6pasoBaHue : [caiT]. — URL: https://profspo.ru/books/88866 (gata obpalleHus:
01.09.2020). — Pexum gocTyna: A5 aBTopusnp. nosib3oBaresnem

. CyxopykoBa J1.H., KyumeHko B.C., ViBaHoBa T.B. brnonorus (6a3oBblit ypoBeHb). 10—11

knacc. — M., N3paTenscTBo NpocselteHne, 2018.
NepeuyeHb NIHTepHeT-pecypcoB

www.college.ru - pasgen "OTKpbITOro kosnemxa" no buonornn. YuebHuk, mogenu, On-
line TecTobl, yuntesnto.
www.biodan.narod.ru__ - "buoan" - Buonormsa ot [HaHbl. HoBoCcTM u 0630pbl MO
6uonorun, 3kosnorun. Mpobnembl © Teopun. ECTb Tematnyeckme BbINYCKU,
doToranepen, Grorpacmm BENUKNX YYeHbIX, cneycnoBapb.
www.bio.lseptember.ru - gna yuutenei A ungy Ha ypok Buonorun”. Ctatbu no:
BotaHuke, 3oonoruun, buonorum - Yenosek, O6LLen 6uonorum, IKkonorum
www.bio.lseptember.ru - razeTta "Buonorns" (Mexany BbIXO4OM O4YepefHOoro Homepa
raseTbl U NOSABNEHNEM MOJIHOTEKCTOBOW BEPCUN HOMEpa Ha caiTe yCTaHOBJ/IEH FO40BOM
NHTepBan)

www.floranimal.ru "FLORANIMAL - pacTeHus 1 XX1UBOTHbIE"
www.nature.ok.ru - Pegkne n ncyesawwme XnBOTHble Poccun. OnucaHus n rosoca
penKuX XXUBOTHbIX.
www.bril2002.narod.ru_Buonorus ans WKobHNKOB.
http://school-collection.edu.ru - EanHaa konnekums uUMpoBbIX 06pa3oBaTtesibHbIX
pecypcoB
http://fcior.edu.ru - PenepasibHbIN LEHTP MHOPMALMOHHO-06pa3oBaTe/IbHbIX PECYPCOB
(PLUNOP)

10. http://www.edu.ru/®eaepasbHblii 06pasoBaTesibHbIA NopTan
11. http://window.edu.ru - ®efepasibHaa MHpopmaunoHHas cuctema «EanHoe oOkKHO

[ocTyna K obpasoBaTesibHbIM pecypcam»

12. http://profspo.ru - bubnuorteka npodpeccrnoHana
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4.KOHTPO/1b n OUEHKA PE3Y/IbTATOB OCBOEHUA YHEBHOIO
NPEAMETA «BNONOIrnNA»

KOHTpONb 1 OLEeHKa pacKpblBalOTCA Yepes AMCUMNNHAPHbIE Pe3yNbTaTbl, YCBOEHHbIE
3HaHUSA N NPUOBPETEHHbIE CTyAEeHTaMV YMEHMS1, HanpaB/ieHHble Ha (DOPMUPOBaHNE OBLLNX 1
NpPod)eCcCnoHasIbHbIX KOMMNETEHLWIA

O6was/npodeccnoHasibHaAKOMNeTeHUMA Pazgen Tun oUueHOUYHbIX
MeponpuaTuin
OK 01. BblbupaTtb cnocobbl pelleHus 3ajad Paspgenl | 1.Keiic-3agaHue;
NPOgECCUOHA/TLHOA NesTeNIbHOCTU Pasgen2 | 2.3apaHve
NPYMEHUTENBHO K Pasgen 3 | uccnepoBaHue;
Pa3/IMYHbIM KOHTEKCTaM Pasaen4 | 3.3apaHve -
MK 1.6. BbINOMHSATL OMepaTMBHOE M/IaHUMPOBaHKeE OKCMNEPUMEHT .
BbINO/THEHNSA PabOT MO MOArOTOBKE W 3KCMAyaTaumm jé BbinonHernesaaaHmni
Ce/IbCKOX035MCTBEHHON TEXHUKN AvdhchepeHLMPOBaHHOM
3a4érte
OK 02 OcyLecTBnATbL NOUCK, aHan3 K Pasgenl | 1.®poHTasIbHbIN
MHTepnpeTauuio nHpopMaLmmn, HeobxoaNMOoii Ans Pasgen2 | onpoc;
BbINOIHEHUA 334a4 Paspen3 | 2.3auuta
npotheccMoHaIbHOM feATebHOCTH Pasaen 4 | npeseHTtauuii;
Pasnen5 | 3.TectuposaHue;
4.TecTt-3agaHne
5. BbinoniHeHne3agaHuii
Ha
andpepeHumpoBaHHOM
3a4éTe
OK 04. 3dhdhpekTMBHO B3aMMOencTBoBaTb U Pasgenl | 1. Kelic-3apaHve;
paboTaTh B KOJI/IEKTUBE 1 KOMaHe Paspen2 | 2.3anaune
Pasnen 3 nccnegoBaHue;
Pasgen 4 | 3.3agaHue - aKCneprMeHT
PasfnensS | 4 BoinonHennesagaHuii
Ha
andphepeHumpoBaHHOM
3a4érte
OK 07. CopeiicTBoBaTb COXpaHeHuto 1.®poHTasIbHbLINONPOC;
OKpyXaolLLleit  cpefpbl, pecypcocbepexeHuto, 2.3awuTa npeseHTaumi;
aheKTUBHO [eicTBOBaTb B Ype3BblYaNHbIX Pasnen4 | 3.TecTuposaHve;
CUTyaLmsix 4.TecT-3agaHue; 5
5. BbinonHeHnesagaHum
Ha
AndpepeHunpoBaHHOM
3auéte
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Temartunyeckuii nnaH no yyebHomy npeamety «brnonoruns»

ANA cneynanbHOCTN TEXHOI0rM4yecKkoro npodunsa:
35.02.16 «3kcnnyartauns 1 peMOHT Ce/IbCKOX03ANCTBEHHOW TEXHMKM 1 060pYyA0BaHNS>»

Ha 2024/2025 y4yebHbIin rof

Ne HavmeHoBaHue pasgena Bcero yacoB Bo Cawm. B Tom uncne B dhopme 3 o6uiero konmuecTa
pasgena B3aI/IMO,£IéeI/ICTBVII/I (BHeayguT.) | NPakTUYeCcKoi NoAroTOBKM yacoB
abota npaxkTuyeckue,
npenojasaTtenem p( 1(1ap6opaTopr|e Nexkyan | Nip | Mip | Kip
npwu ’
HanMunn) npod)eccrnoHasibHO-
OPUEHTMPOBAaHHbIE TEMbI)
1 KneTka — CTPYKTYpHO- 18 - 6 11 2 4 1
PyHKUMOHaIbHAsA eAVHMLA XXUBOTO
2 CTpoeHue 1 hyHKUUKN opraHmama 20 - 6 13 - 6 1
3 Teopwua asonoLnm 6 - - 6 - - -
4 Qkonorna 18 - 5 12 2 3 1
5 Buonornsa B XnsHu 9 - 2 7 - 2 -
WtoroBas | AudhcpepeHumMpOoBaHHbIA 3a4€T 1 - - - - - 1
aTrecrauus
Bcero 3a 1 kypc 72 19 49 4 15 3
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