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1. OBLUASA XAPAKTEPUCTUKA PABOYEU NMPOrPAMMbI YYEBHOWN OAUCLUUNNUHBI
«BNONOoIrna»

1.1. MecTo AucuMNNMHbI B CTPYKTYpe OCHOBHOMN npodeccnoHanbHON obpasoBaTenbHON
nporpaMmmbl

O6buweobpasoBaTenbHasa gucumnnuHa B.10 «Bronorusay siBnsetcs o6si3aTenbHON YacTbio
obweobpasoBaTtenbHOro Lumkna obpasoBaTtenbHon nporpammbl B cootBeTcTBum ¢ ®rOC CI1O no
npodgeccun 46.01.03 denonponssoguTens.

1.2. Uenu v nnaHupyemble pe3ynbTaTbl OCBO€HUA AUCLUNIINHDI.
1.2.1. Uenwu n 3agauv gMCUUNIMHLI.

CopepxaHne nporpammbl  obLleobpasoBaTenbHon aucumnnuHel  BA.10  Buonorus
HanpaBneHo Ha LOCTMXKEHUE pe3ynbTaToB €e M3ydYeHus B COOTBETCTBUM ¢ TpebosaHuammn OrocC
COO c yyetom npodreccuoHanbHon HanpasneHHocTn ®rOC Crl0.

Llenb wu3yyeHus aumcumnnuHbl  «Buonorusa» Ha 6Ga3oBOM YypoBHe — oOBnageHve
obyyaloLwmMmMmncst 3HaHUSIMM O CTPYKTYPHO-OYHKLMOHANBbHOW OpraHM3aumm XuBbIX CUCTEM Pa3HOMo
paHra M npuobpeTeHne YMEHWA WCMNONb30BaTb 3TWM 3HAHWA AN rPaMOTHbIX OENCTBUN B
OTHOLUEHUN OOBEKTOB XXMBOW NPUPOLbLI U PELLEHNS Pa3NNYHbIX XXU3HEHHbIX Npobnem.

[ocTmkeHne uenu nsydeHns gucumniuniel «brnonorna» Ha 6a3oBom ypoBHe
obecne4vnBaeTCcs peLleHneM cneayoLwmnx 3agay:

1) ocBoeHne OOy4alWMMUCA CUCTEMbI 3HAHUA O OMONOIrMYECKNX TEOPUSAX, YYEHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTHAX, rMnoTesax, npaBunax, ChyXalmx OCHOBOM  Anst  popMMpOBaHUSA
npeacTaBfieHUA O €CTECTBEHHO-Hay4yHOW KapTUHE Mupa, O METOAax HayyHOro no3HaHus,
CTPOEHNN, MHOroobpasMm M OCOBEHHOCTSIX XMBbIX CUCTEM pPasHOro YPOBHS OpraHusauum,
BblOAOLLINXCS OTKPbITUSX U COBPEMEHHbIX NCCeaoBaHNsX B Guonoruu;

2) dopmupoBaHMe Yy OOy4yalLMXCA MNO3HaBaTENbHbIX, WHTENNEKTyanbHbIX W TBOPYECKMX
cnocobHoCTen B Mpouecce aHanu3a AaHHbIX O MyTSaX pasBuTMa B GMONOrMM HayvHbIX B3rnsgos,
naen N NOAXOAO0B K N3YYEHMIO XXMBbIX CUCTEM Pa3HOro YPOBHSA OpraHn3aunm;

3) cTaHoBneHue y obyvarowmxcsa obLlien KynbTypbl, OYHKUMOHANbHOW rPamMOTHOCTW, pa3BUTUE
YMEHUN OOBACHATL U OLUEHMBATL SABMEHNSA OKPYXXAOLWEro Mupa KMBOW NpUpoabl HA OCHOBAHWUK
3HaHWI 1 ONbITa, NOMYYEHHbIX NPU N3y4eHUN BLUONOrnK;

4) hopMupoBaHue y obyqaroLLMxXcs YMEHNIN UNOCTPUPOBaTh 3Ha4YeHe BUONOrMYecknx 3HaHuni B
NPaKTUYEeCKOW OeATENbHOCTU YeroBeka, PasBUTUN COBPEMEHHbLIX MEAULIMHCKUX TEeXHOMOTNA U
arpobroTexHoNornip;

5) BocCnMTaHWe YOEXOEHHOCTM B BO3MOXHOCTM MO3HAHWUS YENIOBEKOM >KMBOW NpUpoabl,
HEeoOXoANMMOCTN BEPEXHOrO OTHOLLEHMSI K HEW, cOBNIAeHUsT 3TUYECKUX HOPM MpU NPOoBeaeHUM
OGronorn4eckmx nccrnegoBaHni;

6) OCO3HaHMe UEHHOCTM OMONOrMYecKNx 3HaAHUM [Of9 MOBLILWEHUS YPOBHS 3KONOrM4ecKom
KynbTypbl, 4115 (POPMUPOBAHNSA HAYYHOrO MUPOBO33PEHUS;

7) nNpUOBPETEHHBIX 3HAHWA U YMEHWIA B NOBCEOHEBHOW XW3HWU ANSA OLEHKM NOCneacTBuiA CBOEW
AEATENbHOCTN NO OTHOLLEHMIO K OKpyXatowlen cpeae, coOCTBEHHOMY 300pOBbLI0, 060CHOBaHME U
cobntogeHne mep NpodunakTnkm 3abonesaHnin.



1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUA Yy4eOGHOM AUCLUNNUHbI B COOTBETCTBUMU C
®drocC CNno n Ha ocHoBe PIrOC COO

O6wume komneTeHuun (aanee — OK) n npodeccrnoHanbHble komneTeHuun (ganee — MNK) oroc
ClMNMO B coOOTHECEHUUN C JIMYHOCTHbLIMW, MeTanpeaMEeTHbIMU U NpeaMeTHbIMU pesynbTaTaMu

0by4eHunst 6asoBoro ypoBHs (ganee — MP6) $roC COO npeacrtaeneHsl B Tabnuue:

Koa v HanmeHoBaHue

HanmeHoBaHMe NMUYHOCTHbIX U

HanmeHoBaHue npeamMmeTHbIX

OK, NK MeTanpenmMeTHbIX pesynbtaTtoB (ProC COO)
(®roc Ccno) pesynbtaTtoB (LIO, MP)
(Proc coo)
OK 01. B yactu TpyaoBsoro YmeTb
Bbibupatb cnocobbl | BocnNUTaHUS: NP6 1. CdhopmMnpoBaHHOCTb 3HAHWUIA O
peLueHns 3afad | . o1oBHOCTD K Tpyay, | MecTe 1 pomm 6v.|onorvm B cucteme
TpobeCcOanHOn | ovare wenocmn | FEOT0 el yiiioiaruor
A MacTepcTBa, Tpygonobue; P A P
NPUMEHUTENBHO K _ | Xn3HEHHbIX Npobnem.
pasnnyHbIM - [TOTOBHOCTE K aKTMBHOWM | PG 2. CdhopMMUpOBaHHOCTb YMEHWS
KOHTEKCTaMm. ACATENBHOCTU  TEXHONOINYECKOM | packpblBaTb cogepxaHve
M counarnbHON HanpaslieHHOCTU, | ocHoBoMonararLmx Ovonornyeckmnx
CnocobHoCTb WHULMUPOBATL, | TEPMUHOB W MOHATUM: XKW3Hb, KMETKa,
nnaHMpoBaTb U CaMOCTOATENbHO | TKaHb, opraH, opraHuam, BUA,
BbINOMHATL TaKyl0 AEATENbHOCTL, | MOMYNAUMS, dKocuctema, 6uoLEeHO3,
- - MHTEPEC K Pa3MNIHbIM b6rocdepa; MeTabonmam (o6meH
cepam npodeccHoHansHoV BELLECTB
M npeBpalleHne 3Hepruu), romeocras
OeATenbHOCTY.
(camoperynauus), ©uocuHTes ©Oerka,
MeTanpeameTHble pe3ynbTaTthbl
CTPYKTYpHas opraHu3aumsi  KUBbIX

OOJKHbI OTpaXaTb:
OBnapgeHue yHUBepcanbHbIMU
y4yeOHbIMU NO3HaBaTeNIbHbIMU
OencTBMaAMMU:

cucTeM, ONCKPETHOCTb, camoperynauus,
camoBocrpou3BedeHve (penpoaykums),
HacrneaCTBEHHOCTb, N3MEHYMBOCTD,
3HEeprosaBNCUMMOCTb, POCT U pasBuTHe,

a) 6a3oeblie Jioeu4yeckue ypOBHEBasi opraHu3aumsi.

Oelicmeusi: MP6 3. CdopMMPOBAHHOCTL YMEHMS
- CaMOCTOATENbHO | pacKkpblBaTb cogepxaHve
dopmynuposaTb N | ocHoBoMnonarawLmx Buronornyeckmx
aKkTyanuaupoBaTb npoGnemy, | Teopun " rmnoTes: KNeTo4HOn,
paccMaTpuBaTh ee BCECTOPOHHE, | XPOMOCOMHOM, MYTaUWOHHOM,

- yCTaHaBnnBaTb CyLIJ,eCTBeHHbII7I

SBOJIIOLMOHHOW, NMPOUCXOXKAEHUS >KU3HU
1 Yyeroseka.

npu3HaK WM OCHOBaHWUS AN
CpaBHeHMs, knaccuduKkaLMn 1 MP6 4. CdopMUPOBAHHOCTb YMEHMS
0BOBLIEHMS: packpbiBaTb OCHoBoMonaratouime
i onpeaensTs Lenm ouonoruyeckne 3aKOHb! "
3akoHomepHoctn (. Mengena, T.
AEATENBHOCTH, safiasatb Moprana, H.W. Basunoea, 3. Nekkens,
napameTpsi ®. Mionnepa, K. Bapa), rpaHuubl nx

U KPUTEPUUN X OOCTUKEHUS;

- BbISIBMSATb 3aKOHOMEPHOCTU U
npoTnBopeYmnst B
paccMaTpyUBaeMbIX ABMEHUSIX;

NPUMEHUMOCTU K XKUBbIM CUCTEMAM.
NP6 5. MprobpeTeHune onbITa
NpUMEeHeHUs OCHOBHbIX MEeTOAO0B
Hay4yHOro MNO3HaHWs, MCNONb3YyEMbIX B
ovonorun: HabnaeHus

- - BHOCWUTb KOPPEKTUBbI B

[eATenbHOCTb, oueHMBaTL | Y OMMCaHUs XMBbIX CUCTEM, MPOLIECCOB

COOTBETCTBIE pesynbTaTos | Y ABNEHWUIA; OpraH13aLmun 1 NpoeaeHus

Lensiv OLleHMBATH prCKM Bronoruyeckoro 9KCMepuUMeHTa,
’ BbIABWKEHNA  TWUMOTe3,  BbISBMEHMA

nocneacTBui 4eaTenbHOCTY;
6) 6a3oebie uccriedogamernbcKue
Odelicmeusi:

3aBWCMMOCTU Mexay wuccreayembiMmm
BENMYMHaAMK, OBBACHEHUS MONYyYeHHbIX
pesynbTaToB




- Bnagetb HaBblkaMu Yy4ebHo-
nccrnegoBaTenbCKkon M MPOEKTHOM

OeaTenbLHOCTH, HaBblKamu
paspeLueHns npobnem;

- BbISIBNATb NPUYNHHO-
CNeACTBEHHbIe CBSA3U "
aKTyanuanpoBaTb 3agauy,
BblABMraTb rMnoTesy ee peLueHus,
HaxoauTb apryMeHTbl ans
JokasaTenbCcTBa CcBOUX
YyTBEPXAEHUN, 3agaBaTb

napamMmeTpbl N KPUTEPUN PELLIEHNS;
- aHanuMsuMpoBaTb MOJTyYEHHbIE B
xopae peLueHus 3agaun
pes3ynbTaThl, KpUTMYECKM
OueHMBaTb WX [OOCTOBEPHOCTb,
NPOrHO3MpoBaTb W3MEHEHue B
HOBbIX YCITOBUSX;

- paspabaTbiBaTb NflaH peLleHus
npobnembl Cc y4yeToM aHanusa
MMEKLNXCss  MaTepuanbHbIX U
HemaTepuarnbHbIX PECYPCOB;

-- YMeTb MEepPeHOCUTb 3HaHuS B
no3HaBaTeNbHY U NPaKTUYECKYHO
obnacTtu XusHenesaTenbHOCTU;

- YMETb MHTErpupoBaThb 3HaHWS U3
pasHbIX NpegMeTHbIX obnacTew;

- BblgBMraTb HOBble  UAOeMW,
npegnaratb OpuUrMHanbHble
noaxoAbl U peLLeHus.

n  opmMynMpoBaHusi  BbIBOZOB C
UCMOMb30BaHNEM  HAay4HbIX  MOHATUN,
TEOpUI N 3aKOHOB.

MP6 6. CdopMnpoBaHHOCTb YMEHUS
BblOENSATb  CYLIECTBEHHbIE  MPU3HAKK
BMPYCOB, KINETOK MPOKapuoT N 3yKapuoT;
OOHOKIMETOYHbIX U  MHOTFOKITETOYHbIX
OpraHm3moB, BMAOB, OMOreoLEeHO30B U
9KOCUCTEM; OCOBEHHOCTM MpoLEeccoB
obmeHa BelecTB W nNpeBpalleHust
3HeprMm B Knetke, (OTOCUHTE3a,
nNacTU4ecKoro U SHepreTMYeckoro
obmeHa, xeMoCuHTEe3a, MUTO3a, Meno3a,
ONnoa0TBOPEHUS, pa3BUTKA "
pa3MHOXEHNS, VHOMBUOYaINbHOMO
pasButMs  opraHuama (OHTOreHesa),
60pbObI 3a CyLLECTBOBaHMe,
€CTEeCTBEHHOro oTbopa,
BMOoobpa3oBaHUs, NpMCNocoBIeHHOCTH
opraHmsmMoB K cpege  obutaHus,
BMUSIHUS  KOMMOHEHTOB  3KOCUCTEM,
aHTPOMNOreHHbIX U3MEHEHWI

B 9KOCUCTEMAX CBOEN MECTHOCTH,
KpyroBopoTa BeLLeCTB U npeBpaLleHue
aHeprun B Brocdepe.

MP6 7. CdopMnpoBaHHOCTb YMEHUS
NPUMEHSATb MOJNYYEHHbIE 3HaHUA Ans
006BbSACHEHNsT OMONOrNYECKMX MPOLLECCOB
N ABNEHWI, AN NPUHATUS NPaKTUYECKUX
peLleHnin B NOBCEOHEBHOM XXN3HN

C uenbto obecneveHus 6e3onacHoOCTU
CcBOEro 340pO0BbS n 370pOBbS
OoKpyXXawLux  nogen, cobnogeHus
3gopoBoro  obpasa  KM3HW,  HOPM
rPamMoOTHOr0 NMOBEAEHMS B OKpYXKatoLlen
npupoaHoOn cpefne; NnoHnMaHue
HeobXx04MMOCTH NCMNOMb30BaHNS
OOCTWDKEHUA COBPEMEHHOWN Guonorum wm
OuoTexHonormin Ans  pauMoHanbHOro
NPMPOAONONb30BaHUS.

MP6 8. CdopmMUpPOBAHHOCTb YMEHMS
pewaTb 6uonoruyeckne 3agauu,
COCTaBNsiTb  FEHOTUMNMYECKME  CXEMb
CKpeLLMBaHus

ONst  pasHblX TUMOB  HacnegoBaHUs
MPU3HAKOB Y OPraHU3MOB, COCTaBNSATb
CXeMbl NepeHoca BELLECTB U 3HEpPrum B
akocuctemax (Lenu nUTaHus, NuLieBble
ceTun).

MP6 9. CdopmMnpoBaHHOCTb YMEHUN
KPUTUYECKN OUEeHMBaTb WHAOPMaLMIO
BGuonoruyeckoro copepxaHus,
BKJIIOYAOLLYIO MCEBOOHAYYHbIE 3HAHUSA
M3 pasnuyHbiX WCTOYHWKOB (CpeacTBa

MacCcoBOW WHopmauun, Hay4Ho-
nonynsipHble martepuansbl);
WHTEPNpeTUpOBaTh 3TUYECKME acnekThbl
COBPEMEHHbIX nccrneaoBaHui B
6uonoruu, meguumHe, BuoTexHonoruu;
paccmaTtpuBaTb rnobarnbHble
aKonoruyeckne npobnemsl




COBPEMEHHOCTW,  doopMMpoBaTb MO
OTHOLUEHVWIO K HUM  COOCTBEHHYIO
no3nuuio.

MP6 10. CcopMMpOBaAHHOCTb YMEHUN
co3gaBaTb COBCTBEHHbIE MUCbMEHHbIE U
yCTHble ~ coOOLWeHMss Ha  OCHOBe
BGuronornyeckon MHdopMaumn 13
HECKOMbKNUX  UCTOYHWUKOB,  FPamMOTHO
MCNONb30BaTb MOHATUMHBLIA  annapaTt
Buonoruu.

OK 02.
Wcnone3oBatb
COBpeMEHHbIe cpeacTBa
noucka, aHanusa

W MHTepnpeTaumm
MHdopMaLnm

N MHPOPMALIMOHHBIE
TEXHOMNOormMn Ans
BbINOMHEHNS 3agay
npodeccuoHanbHoON
OeATEnbHOCTH

JIndyHOCTHBbIE pe3ynbTaThbl
OOIMKHbI OTpaxaTb B YacTu:
LEHHOCTM Hay4HOro No3HaHus:
-chOpMNPOBaAHHOCTb
MUPOBO33pEHNS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO  pas3BUTUSE  Haykm W
o6LLecTBEHHON NpaKTUKu,
OCHOBA@HHOIO Ha guarnore KynbTyp,
cnocobceTByOLLErO OCO3HaHUIY
CBOEr0 MecTa B MONUKYIbTYPHOM
Mupe.
MeTanpegmeTHble
AOJMKHbI OTpaXaTb:
OBnageHue yHMBEpCanbHbIMU
y4ebHbIMK nosHaBaTenbHbIMY
JENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:

- BMNageTb HaBblkaMy MOSyYeHUs
MHdopMaLnn

M3 WUCTOYHWMKOB pasHbiX TUMOB,
CaMOCTOATENBbHO  OCYLLECTBNATH|
NMouCK, aHanus, cucTtemaTmsaumio

M UWHTepnpeTauuto uHdbopmaunm
pasfnuyHblX  BMAOB M chopm
npeacTaBneHus;

- OueHMBaTb  [JOCTOBEPHOCTb,
NerMTMMHOCTb MHdOpPMaLmK,

ee COOTBETCTBME MpPaBOBbIM MU
MOparnbHO-3TU4ECKMM HOpMaMm

pe3ynbTaThbli

MP6 1. CdhopMUpOBaHHOCTb 3HAHUN O
mMecte 1 ponu 6uonormM B cuUcTeme
Hay4yHOro 3HaHud;  dYHKLMOHANbHON
rpPamMoTHOCTU YernoBeka Ans peLleHus
XM3HEHHbIX Npobnem.

MP6 7. CdopMnpoBaHHOCTb YMEHUS
NMPUMEHSATb MONYYEHHbIE 3HaHUS Anis
0OBACHEHNsT OMONOrMYECKMX MPOLLECCOB
N ABMNEHVI, A8 NPUHATUS NPaKTUYECKUX
pelweHnn B MNOBCEOHEBHOW XWU3HU C
uenoto  obecneveHns  GesonacHoOCTU
CcBOEro 340pO0BbS n 30,0pOBbSA
OoKpyXXawLux  nogen, cobnwogeHus
3gopoBoro  obpasa  KM3HW,  HOPM
rPamMoOTHOrO NMOBEAEHMS B OKpYXatoLen
NPUPOaHON cpegne; NOHUMaHne
Heob6Xxo4MMOCTH NCMNOmb30BaHNS
OOCTWDKEHUA COBPEMEHHOW Buonorum wm
OuotexHonorMin Ans  pauMoHanbHOro
NPMPOAONONb30BaHUS.

MP6 10. CdopMMpOBaHHOCTb YMEHUN
co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U
YyCTHble  cooblieHnss Ha  OCHOBe
Buonoruyeckon nHdopmaumm n3
HECKOMbKMUX  MCTOYHWUKOB,  FPamMOTHO
ncnonb3oBaTb MOHATUMHBIA - annapaTt
Guonorum

OK 04.

O dekTUBHO
B3aMMOOENCTBOBATL U
pabotatb

B KONMeKTuBe

1 KOMaHzge.

JInyHocTHbIE pe3ynbTaThbl
OOMKHbI OTpaXaTb B YacTu:
LEHHOCTU Hay4yHOro MO3HaHUS:
OCO3HaHWe LEHHOCTM Hay4HOW
AesATenbHOCTH, rOTOBHOCTb
OCYyLLEeCTBMATb  MPOEKTHYI U
uccnegoBaTenbCKyo
AesATeNbHOCTb UHAMBMAYANbHO U
B rpynne.

MeTtanpeameTHble pe3ynbTaThbl
OOJKHbI OTpaXaTb:

OsnageHune YHUBEpPCarbHbIMM
KOMMYHWKaTUBHbIMW OENCTBUAMMN:
6) coBMeCTHas AeATeNbHOCTb:

- MOHMMaTb W WCNOSMb30BaTb
npeMMyLlectBa KOMaHOHOW W
UHAMBUZYyansHon paboTsbl;

- MpUHMMaTb LUenM COBMECTHOM

0eATenibHOCTN, OpraHn3oBbiBaTb

NP6 5. MprobpeTeHne onbiTa
NPUMEHEHNS OCHOBHbIX MeToa0B
Hay4yHOro MO3HaHWs, MCNONb3YyEMbIX B
ouvonorn: HabnwaeHuss U onucaHus
XWBbIX CUCTEM, MPOLIECCOB U SBMEHUN;
opraHusaumm 7] npoeefeHus
ovonorn4yeckoro 3KCMNEPUMEHTA,
BbIABWKEHUSA rmnores, BbISIBNEHUS
3aBMCUMOCTM MeXay uccnegyembiMm
BENMMYMHaAMKN, OOBACHEHUSA MONYYEHHbIX
pe3ynbTaTtoB " dopmMynupoBaHus
BbIBOJOB C WCMOMb30BAHNEM Hay4HbIX
NOHATUIN, TEOPUN N 3AKOHOB
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MU KOOpAWHWPOBATb AENCTBMSA MO
€e  [OCTWKEHMWIO: COCTaBNnsATb
nnaH QOencteuin, pacnpegendatb
ponu c y4yeTom MHEHUN
y4acCTHMKOB obcyxaatb
pe3yrnbTaTbl COBMECTHON paboThl

OK 07. JInyHOCTHbLIE pesynbTtatel | [IP6 5. [lpuobpeteHne  onbiTa
CopgencreoBatb OOMKHbI OTpaXaTb B YacTu: | NMPUMEHEHMs OCHOBHBbIX MEeTOA0B
COXpPaHEeHUo 3KONOrMYEeCKOro BOCMNUTAHUS: Hay4yHOro MO3HaHWs, MCNONb3yEeMbIX B
OKpyXatoLLen cpeapl, } ChOPMMPOBAHHOCTb Guonoruu: HabnwogeHus u onucaHns
pecypcocbepexeHnto, SKONOTUYECKOI KynbTypb, XMBBIX CUCTEM, NPOLIECCOB N SABMEHUN;
NPUMEHSTb 3HaHNs1 06 opraHusaumm " npoBeaeHust
N3MEHEHUN KnumaTa, MOHNMaHNE BINAHNS COUNANBHO" | & 1o rpyeckoro 9KCMNEPUMEHTA,
NpUHLMNBLI Gepesxnuporo | SKOHOMUHECKUX — MPOUECCOB  HA | gy npypwennsi  rvnoTes,  BbisiBNEHUs
Npou3BOACTBA, cocrosnme  NpvpoAHou " | saBucumocT mexay umccreayembiMu
3P heKTUBHO counanbHon CpeAbl, OCO3HAHWUE | penyynHaMK, OOBACHEHUS MOMYyYEHHbIX
OencTeoBaTh B rnobasnbHoro Xapaktepa | pesynbTtaToB 7 dopmMynmnpoBaHus
ype3BblYanHbIX 3KOMornyecknx npobnem; BbIBOAOB C WCMONb30BAHMEM Hay4HbIX
cuUTyauusix - nnaHmpoBaHve N | NOHATWIA, TEOPUN 1N 3AKOHOB.
ocywiectnenme penctsuii B | [IP6 6. CchopmupoBaHHOCTb  yMeEHUS!
OKpyXKalowei cpefe Ha ocHose | BPIAENSTE  CYLIECTBEHHbIE  MPU3HaKu
3HaHMs  ueneli  ycToiiumeoro | BYPYCOB, KIIETOK MPOKapWOT 1 yKapwor;
DA3BUTVS YeNoBeYecTBa:; OOHOKIMETOYHbIX W  MHOFOKIETOYHbIX
 aKTMBHOE HenpusTUe AeRCTEMI OpraHusmoB, BMAOB, GUOreoLEeHO30B U
_ | skocucTem; ocoBGeHHOCTM npoLeccoB
NPVHOCALLMX BPEA OKPYXAIOWEN | oGvena  BewlectB 1 npeBpalLeHus
cpeae, aHeprMM B KrneTke, (POTOCUHTE3a,
- ymeHue MPOrHO3NPOBATL | MnacTUYECKOro UM 3HEepPreTUYEcKoro
HebraronpuATHbLIE 9KONOTMYeCKe | obMeHa, XeMOCUHTE3a, MUTO3a, Melo3a,
nocneacTBusl NpeanpuUHMMaembiX | ONsIo4oTBOPEHNS, pa3BUTKA "
OENCTBUIA, NpegoTBpaLlaTh uxX; pasMHoOXeHus, MHAMBMAYaNbHOro
- pacLumMpeHmne onbiTa | Pa3BUTUS  opraHuMama (OHTOreHesa),
[esTenLHOCTM  aKomorudeckor | OOPbObI 3a CyluecTsoBaHue,
HanpaBneHHOCTH. €CTEeCTBEHHOro oTbopa,
MeTanpeameTHble  peaynbTath BMO006pa3oBaHusl, NpMcrnocobneHHoCTH
NOMKHE! OTPaXAT: OpraHmsmMoB K cpege  obuTaHus,
BMUSIHUS  KOMMOHEHTOB  3KOCUCTEM,
OenapeHne yHUBEPCANLHBLIMU | o1 onorenHbIX N3MeHeHui B
KOMMYHMKaTUBHBIMM aKOCUCTEMax  CBOel  MEeCTHOCTM,
AencTeuamMn. KpyroBopoTa BeLeCcTB M npesBpalleHune
6) COBMeCTHaA OeATelIbHOCTb!: 3Heprun B 6y]ocq)epe_
- noHumatb M ucnonb3osatb | NP6 7. CdopMUPOBAHHOCTL YMEHMS
npeuMyLlecTBa  KOMaHOHOM 1 | MPUMEHATb MNOMNyYeHHble 3HaHuA [Ons
VIHD,MBVID,yaJ'IbHOI;I pa6OTb|; 00bsACHEHNST BUoNornYecknx npoueccos
- NPWHUMATbL LEnu COBMECTHOW | Y ABMEHWNNA, ANs NPUHATUA NPaKTU4EeCKNX
[eATenbHOCTW, OpraHu3oBbiBaTh | PELEHMN B NMOBCEAHEBHOW KWU3HW C
M KOOPAMHUPOBATH AGHCTBUS MO uenbto  obecnedyeHna HesonacHOCTU
ee  [OCTWKEHMWIO:  COCTaBnsiTb CBOETO 3AopoBbA - 1 3AOPOBLA
N . OKpyXXawLux  nogen,  cobnogeHus
nnaw  AeNCTBUM,  PaCnpeaensTe | ;nonogoro  o6pasa XU3HW,  HOPM
ponv € Yy4€TOM  MHEHWWN | rhaMoTHOrO MoBedeHWst B OKpYKaloLe
y4aCTHUNKOB obeyxnatb NpUpPOaHON cpeae; noHMmaHune
pe3ynbTaTbl COBMECTHOM pa60TbI HeobxoauMocTH MCNoNb30BaHUA
OOCTWDKEHWUA COBPEMEHHON Guonorum wm
OuoTexHonornin Ans  pauMoHanbHOro
NpMPO4ONosb30BaHUs
[okymeHTUpoBaHue 3HaTb
ynpaBrieH4yecKon - HaBblkn 6e3onacHoi paboTbl BO Bpemsl MPOEKTHO-UCCNeaoBaTenbCKon U

OeATeNIbHOCTU "
opraHusaumsi paboTsl ¢

3KCNepuUMeHTanbHOM OesTenbHOCTU, MpPU UCMONb30BaHMKM nabopaTopHOro
0bopyaoBaHus, CnOCOOHOCTL MPUMEHATb BUONOTrMYECKMe U IKOJTOTMYECKMe
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OOKyMeHTaMun

MK 1.6. OcywecTBnaATb - OKOIOMMYECKylo KynbTypy, NMOHUMATb BIIUSHUSA COLManbHO-3KOHOMUYECKUX

COCTaBreHue n
odopmneHme

CNy>KeOHbIX JOKYMEHTOB | - aKTUBHbIE OEVCTBUSA, NMPUHOCSLLMX BPed OKpyKatoLlen cpeae;
Ha ocHoBe TpeboBaHwii

COBpPEMEHHDbIX
HOPMaTUBHbIX

NpPaBOBbIX aKTOB.

3HaHWS AN aHanuaa npuknagHbiX NpobnemM Xo3anCcTBEHHON AEATENBHOCTM.

npoueccoB Ha COCTOdAHME I'IpVIpOﬂ,HOVI M counanbHon cpenbl, OCO3HaHue
rnobanbHoro Xapakrtepa 3KOJ1I0rm4eCcKmnx np06neM;

YmeTb

- NIIaHMPOBATb M OCYLLECTBNSATbL AEACTBMS B OKpYXXaloLLlelh cpefie Ha OCHOBe
3HaHW4A Lienen yCTOMYMBOro pa3BuUTUS YenoBeYecTBa;

- NporHosupoBatTb HebnaronpuaTHble  9KOMOrMYeckne  nocreacTBus
npeanpMHMMaeMbiX OeUCTBUIA, NpeaoTBpaLlaTth uXx;

- UICNonb30oBaTb AeATENbHOCTb 9KONOrM4YeCKon HanpaBneHHOCTY;

1.3 LleneBble opueHTUpLbI, hopmnpyembie B NpoLecce 0OCBOEHUA Y4eOHOMN ANCLMNIIVNHGI, B
COOTBETCTBMM C NporpammMon BocnutaHus no npogeccun 46.01.03 denonpounssoaunTens.

O6o3Ha4eHne

LleneBble opueHTUPbLI

Lo 1

OCO3HaHHO  BblpaXkaloWMin CBOK  POCCUIACKYID  TpaXOaHCKyl  MpUHaANeXHOCTb
(MOEHTMYHOCTL) B MOMMKYMbTYPHOM, MHOFOHaLMOHANIbHOM M MHOTFOKOH(ECCUOHaNbHOM
poccuiickom o6LLEeCTBe, B MMPOBOM coobLLecTBe.

Lo 2

CosHatowmin cBoé eanHCTBO C HapodoM Poccumn kak MCTOYHMKOM BMNAacTM U CyOBHEKTOM
TbiCAYENETHEN POCCUMCKON roCydapCTBEHHOCTU, C POCCUMIACKMM  rocygapcTtBOM,
OTBETCTBEHHOCTb 3a €ro passuTue B HacToswem 1 Byayluiem Ha OCHOBE MCTOPUYECKOTo
NPOCBELLEHUSA, POCCUNCKOrO HaLMOHAINbBHOrO MCTOPMYECKOrO CO3HAHUS.

Lo 3

MposBnsAlLWmMIA rpaXxaaHCKO-NaTpUOTUYECKYIO MO3ULMIO, TOTOBHOCTb K 3awumte PoauHbl,
CNOCOBHbIN aprymMmeHTMpoBaHHO OTCTamBaTb CyBepeHUTeT WU [OOCTOMHCTBO Hapoda
Poccun n Poccuinckoro rocygapcrsa, COXpaHsaTh U 3almaTb MCTOPUYECKYIO NpaBAYy.

LIO 4

OpI/IeHTI/IpOBaHHbIVI Ha akTuBHOE rpaxaaHckoe y4yacTtne B coumanbHO-MNONIMTUYECKUX
npoueccax Ha OCHOBe yBaXXeHUA 3aKOHa U npaBonopsanka, npae u ceobop corpaxpaaH.

LIO 20

MoHUMaOWWA 1 BbIpaXaloLlMiA B MPaKTUYECKON AeATeNbHOCTM MOHUMaHWE LIEHHOCTU
XKW3HW, 300pOBbsi M 6e30nacHOCTM, 3HAYEHUE FMYHbLIX YCUINUA B COXPaAHEHUU U
YKPEneHnn CBOEro 300poBbs 1 340POBbs APYrvX N0AEN.

Lo 21

Cobniogatownin  npaBuna nuM4HOW M obuwectBeHHOM 6e3onacHOCTM, B TOM 4ucne
BesonacHoro nosegeHns B MHpOpMaLMOHHOW cpeae.

L0 51

Mpegynpexgarowmii nNmbo npeofoneBawlni 3aBUCMMOCTU  OT  arnkorons, Tabaka,
NCNXOAKTUBHbLIX BELWEeCTB, a3apTHbIX Urp 1 T7.4.

COXpaHﬂPOLLI,I/IVI NCUXOJTIOrn4ecKkyro yCTOVI‘-II/IBOCTb B CUTYATUBHO CIOXHbIX UK
CTpeEMUTENTbHO MEHAKLWNXCA CUTYyalnax.




2. CTPYKTYPA N COQEPXXAHWUE YYEBHOW OUCLUUMIIUHDI

2.1. O6bem y4yebHOM AUCLMNNUHBLI U BUAbI y4eO0HOM paboThl

. O6bem B
Bua yue6HoM paboThl
Yacax
O61beM ob6pasoBaTesibHOW NPOrpamMmMbl QUCLUIIIUHBI 72
BT u.
OcHOBHOe cogepXxaHue 72
BT. Y.
TeopeTuyeckoe obyyeHne 46
npakTuyeckme 3aHATUA 14
nabopaTtopHble 3aHATUA -
MpodeccuoHanbLHO-OpUEeHTUPOBaAHHOE coaepXaHue (coaepaHue i
npuknagHoro moayns)
BT. Y.
TeopeTuyeckoe obyyeHune 2
npakTuyeckme 3aHATUSA 10

NMpomexyToyHasa aTTecTauus B Buge auddgepeHUMpoBaHHOro 3ayeTta
(1 cemecTp)




2.2.  TemaTudeckuin NnaH n cogepxaHne ydebHon gucumnnunbl «brnonornsay

Koabl komneTeHuun,

HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0OCHOBHOe U NpodecCUoHanLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHoON moaynb Yacos KOTOPbIX
cnocobcecTByeT
3NEeMeHT NporpaMmbl
1 2 3 4
1 cemecTp 72:
48 Teop.,
24 np.
Pasgen 1. Buonorus kak Hayka. XXuBble cMcTeMbl U UX OpraHM3auus 2
Tema 1.1. CopgepxaHue y4ye6Horo matepuana 2 OK 01,
Buonorus B cucteme Buonorns — Hayka o >xmBown npupoge. CessM Guonormm ¢ OBGLLECTBEHHBIMU, TEXHUYECKUMU U IO 01,02,03,04,05,
Hayk. ObLwas OPYrMMU eCTECTBEHHbIMWU Haykamu, dounocoduren, penurmen, aTMKON, 3CTETMKOM 1 npasoM. Ponb 20,21,51
XapakTepucTnKa xXmu3Hu Buronormm B oOpMMpOBaHUN COBPEMEHHON Hay4YHOW KapTuHbl Mupa. Cnctema Brnonormyeckmx Hayk.
MeTogbl MO3HaHUA KMBOW npupoAdbl (HabnaeHue, 3KCMEPUMEHT, OMNucaHue, W3MEpPEHUE,
Knaccudukaums, MogenMpoBaHue, ctaTucTnyieckas obpaboTka AaHHbIX).
>KuBble cuctembl (BuocucTtembl) Kak npeameTt usdydeHust Guonormmn. OTnvuMe XMBbIX CUCTEM OT
HeopraHudeckon npupoasl. CBoncTBa Guocmctem u nx pasHoobpasue.
YpOBHM OpraHunsauum OuocuUCTEM: MOMEKYNAPHO-TEHETUYECKUNA, KIETOYHbIA, OpPraHU3MeEHHbIN,
nonynsuMoHHO-BUAOBON, 3KOCUCTEMHBIN (61O - reoLeHOTUYECKNn), BuocdepHbIl
Paspgen 2. XuMn4eCcKuii COCTaB U CTPOEHUE KIETKU 8
Tema 2.1. CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK 04
CTpyKTypHO- Lintonorna — Hayka o knetke. KneToyHast Teopuss — npumep B3aMMOLENCTBUSA MOEN N (PAKTOB B LO 01,02,03,04,05,
(hyHKUMOHaNbHas Hay4HOM No3HaHWUU. MeToabl U3y4eHUs KNeTKu. 20,21,51

opraHu3auma KneTok

KneTka kak LenocTHasi xumBas cuctema. Tunbl KNETOK: aykapnoTudeckasi u npokapmoTuyeckas
OcobeHHOCTM CTpOeHMsa npokapuoTuyeckon knetkn. KnetouHas crTeHka Oaktepuin. CTpoeHue
aykapuotmdeckon KrneTkn. OCHOBHble OTNUYMA pPacTUTENbHOW, >KMBOTHOW W TPUBOHOW KNeTKu.
[MOBEpPXHOCTHbIE  CTPYKTYpbl KMETOK — KINeToyHas CTeHKa, [MMKOKaNuKC, Wux  dyHKUMK.
MnasmaTnyeckas membpaHa, ee cBoncTBa N PYHKUUM.

LUnutonnasma n ee opraHougbl. OgHoMmeMbpaHHble opraHomabl knetku: OIC, annapat onbaxw,
nn3ocomsbl. [loryaBTOHOMHbIE OpraHouAbl KNeTku: MUTOXOHApuM, nnactuabl. [MpoucxoxaeHue
MUTOXOHAPUA W nnactug. Bugbl nnactma. HememOpaHHble opraHouibl KNeTKU: pubOCOMBbI,
KNEeTOYHbIV LIEHTP, LEHTPUOMN, PECHUYKN, XIYTUKN. PYHKLUUKN OpraHOMAOB KNeTku. BknioveHus.
Appo — perynaTopHbii UeHTp kneTkn. CTpoeHue sgpa: sgepHas oborodka, kapvonnasma,
XpOMaTWH, SAPbILKO. XpOMOCOMbI. TpaHCMNOopT BeLecTB B KneTke. HekneTouHsble popMbl XU3HU —
BMpYycChl. VicTtopusa oTkpbitusa Bupycos (. N. MBaHoBckun). OCOBEHHOCTU CTPOEHUSI U KU3HEHHOTO
umkna BupycoB. baktepuodarn. bonesHu pacTeHuKn, >XMBOTHLIX W YeroBeKa, Bbl3blBaeMble
Bupycamu. Bupyc vmmyHopneduumuta denoeseka (BUY) — Bosdygutens ClW[Oa. lNpodmnaktuka
pacnpocTpaHeHnsi BUPYCHbIX 3abonesaHun




HaumeHoBaHune
pa3genoB U TeMm

CopepxaHue yyebHoro matepuana (0CHoBHoe 1 npodecCUoHanLHO-OpPUEHTUPOBAHHOE),
npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb

O6bem
yacoB

Kopbl koMneTeHUuMN,
c¢hopmupoBaHuio
KOTOPbIX
cnocobcTByeT
3neMeHT NporpaMmbl

1

2

w

4

Tema 2.2. Xummnyeckum
cocTaB kneTku. Boga u
MUHepanbHble BelecTea

XUMMYECKMI COCTaB KNEeTKN. XUMUYECKUE ISIEMEHTHI: MaKpO3J1IEMEHTbI, MUKPO3JIEMEHThI. Boga un
MUHepalibHble BeLlleCTBa. CDyHKU,VIVI BOAObl N MWHEpPaAribHbIX BELWECTB B KIIETKE. l'lop,u,epx(aHme
ocmoTmn4yeckoro banaHca.

OK 01, OK 02, OK 04
L0 01,02,03,04,05,
20,2151

TemaTuka NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHsaTMe Ne 1. Buonoruyeckass pornb MUHeparnbHbIX BeLLECTB B obecneyeHuun
XN3HEAEATEeNbHOCTN OPraHM3MoB, NposiBNeHns aucbanaHca MMHepasnbHbIX 311IEMEHTOB.

Tema 2.3.
Buonorunyeckn BaxHble
XUMUYECKNE coenHEHUs

CopepxaHue yyebHOro marepmana

Benkn. CoctaB u cTpoeHve 6enkoB. AMWHOKMCNOTbI — MOHOMepbl 6enkoB. HeszameHumblie 1
3aMeHVMble aMUHOKMCMOTbl. AMUHOKMCIOTHBLIN COCTaB. YPOBHM CTPYKTYpbl GEnkoBOW MONEKynbl
(nepBu4Has, BTOpUYHadA, TPeTUYHaA M YeTBEpPTUYHAs CTPyKTypa). Xumudeckne cBoncTBa 6enkos.
Buonornyeckne dyHkuun BGenkoB. dPepmeHTbl — OBuonormyeckue katanm3atopbl. CTpoeHue
dhepmeHTa: akTMBHbIN LEeHTp, cybcTpatHas cneuundumyHocTs. KodepmeHTol. Butamuubl, Otnvums
hepMeHTOB OT HEOPraHNYECKNX KaTanu3aTopoB.

YrneBogbl: MOHocaxapuabl (rnoko3a, pubosa n gesokcmpnbosa), ancaxapvabl (caxaposa, nakrosa)
1 nonucaxapugel (Kpaxmarn, ruKoreH, uenntonosa). buonormyeckme dyHkumm yrnesogos. Jiunugel:
Tpurnuuepuasbl, dochonunuibl, cTepoungbl. MapodunnbHO-rnapodobHbIE CBOWCTBA.
Buonornyeckme dyHkumm nunuaos. CpaBHeHWe yrneBodoB, 6enkoB M NMUNMAOB KaK MCTOYHWKOB
3Hepruu. HykneuHosble kucrnoTbl: OHK n PHK. Hykneotnabl — MOHOMEpbI HYKNEWHOBLIX KUCHOT.
Crtpoetue u pyHkumm OHK. Ctpoenue n dyHkumn PHK. AT®: ctpoeHue 1 oyHKLMK

OK 01, OK 02, OK 04
L0 01,02,03,04,05,
20,2151

Paspgen 3. XXnsHepesAtTenbHOCTb KNEeTKU

Tema 3.1.

OOMeH BeLlecTB U
npeepaLleHne 3Heprum B
KneTke

CopepxaHue y4ebHOro matepmana

OO6meH BellecTB, MM MeTabonmaMm. Accumunsums (MnacTuy4eckmini OOMeH) W OUCCUMUNSALUS
(3HepreTuyeckni obmeH) — OBe CTOPOHbI €4uMHOro npouecca Metabonm3ama. Ponb 3akoHOB
COXpaHeHUs BellecTBa W SHEPrMn B MOHMMaHuUM MeTabonmama. Twunbl OOMeHa BeLecTB:
aBTOTPOMHBIV U reTepoTPOdHLIN. Ponb dyepmMeHTOB B 0OMEHE BELLECTB 1 NPEBPALLEHNUM SHEPTUN B
knetke. dotocuHTed. CeeToBad W TemHoBasd dasbl GOTOCUHTE3a. Peakumn doTocMHTE3a.
O dekTnBHOCTL hoTocMHTE3a. 3HadYeHne POTOoCKMHTE3a OIS XU3HK Ha 3emne. BnusaHne ycrnosun
cpeabl Ha (POTOCMHTE3 U CMOCOObI MOBBLILIEHWS €r0 NMPOAYKTUBHOCTU Y KYIbTYPHbBIX PaCTEHUN.
XeMocuHTe3. XeMocuHTesumpywLime bakrepmum. 3HayeHne XxeMocuHTe3a aAns XunsHu Ha 3emMne.
OHepreTudeckni obmeH B kneTke. PaclienneHne BellecTB, BblAeNeHWe W akkKyMynupoBaHue
3HeprumM B KreTke. JTanbl 3HepreTndyeckoro obmeHa. [nukonus. BpoxeHve U ero Bufbl.
KucnopogHoe okucnenuwe, wnuM knetovHoe [AbixaHue. OkucnutensHoe docdopunmpoBaHume.
OdDEKTUBHOCTb IHEPreTUYEeCKoro obmeHa.

OK 01, OK 02, OK 04
LO 01,02,03,04,05,
20,2151

Tema 3.2.

CopepxaHue y4yebHoro matepuana

OK 01, OK 02, OK 04
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Koabl KoMneTeHUun,

HanmeHoBaHue CopepxaHue yyebHoro matepmana (OCHOBHOe U NpodecCUoHanbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3nenoB U TeM npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb YacoB KOTOPbIX
cnocobcecTByeT
3NeMeHT NporpamMmbI
1 2 3 4
BuocuHTes benka. Peakumn matpuyHoro cuHtesa. eHeTudeckaa mHpopmaums n OHK. Peanusaums reHetunyeckon 1O 01,02,03,04,05,
MHopMaunn B kneTtke. NeHeTUYeCKUin Kog 1 ero CBoMcTBa. TpPaHCKPUNLNA — MaTPUYHbBIA CUHTE3 20,21,51
PHK. TpaHcrnsauus — 6uocmHTes Genka. Otanbl TpaHcnsaumu. KogvpoBaHue amMuHokucrioT. Ponb
pubocom B G1MocuHTese benka
TemaTuKa NpakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTMe Ne2. «PeweHne 3agay Ha onpeaeneHve nocrneaoBaTeNbHOCTU 2
HYKNeoTna0B»
Paszgen 4. PaaMHOXeHMe U nHaAMBMayanbHoe pa3BuTue OpraHu3mMoB 8
Tema 4.1. CopepxaHue yyebHoOro marepumana 2
YKM3HEHHBIN LMK KNeTKN | KNeToYHbIN LMK, UK KU3HEHHbIN UMK KneTkn. VinTepdasa n Mutos. Mpoueccsl, npoTekatLne B OK 01, OK 02, OK 04
nHtepdpase. Pennukauma - peakums MaTpumyHoro cuHTesa [HK. CtpoeHue xpomocom. L0 01,02,03,04,05,
XpOMOCOMHbIN  Habop — kapuoTun. [AuMnNnovgHbIn M rannougHbIn  XPOMOCOMHbIE  Habopbl. 20,21,51
Xpomatuabl. LiuTonormyeckne OCHOBbI PA3MHOXEHUS U MHOUBMAYaNbHOIO Pas3BUTUS OPraHnM3MoB.
HeneHue kneTtkn — mnto3. Ctagum mutosa. lNMpouecckl, NpoucxogsLLme Ha pasHbix CTagmMax MUTO3a.
Brnonoruyeckuii cmbicn MuTo3a. MNMporpammupyemas rmbenb KneTku - anonTo3
Tema 4.2. dopmbl CopepxaHue y4e6HoOro marepuana 2
PasMHOXeHUs dopMbl  Pa3MHOXEHWs1 OpraHU3MoB: Gecriofioe M nonosoe. Buabl 6ecnonoro pasmMHOXeHUs: OK 01, OK 02, OK 04
opraHu3MoB [eneHve HagBoe U MOYKOBaHWE OAHO M MHOFOKMETOYHbIX, CropoobpasoBaHue, BeretTaTuBHOe LIO 01,02,03,04,05,
pa3MHOXeHMne. VICKyCCTBEHHOE KIMOHUPOBaHME OPraHW3MOB, €ro 3HaueHne AN Cenexkumi. 20,21,51
lMonoBoe pa3smHOXeHue, ero otnudma oOT Gecnonoro. Mewnos. Ctagum wmeniosa. [poueccsl,
npoucxogswiMe Ha cTagmax Menosa. [loBegeHne xpoMocoM B Menose.  KpoccuHroeep.
Brvonoruyecknii cmbicnm U 3HavyeHWe Menosa. ameToreHe3 — npouecc 00pasoBaHUA MOMOBbLIX
KMNETOK Y XMBOTHbIX. [MonoBble enesbl: CEMEHHNKU U AnYHUKM. OBpa3oBaHne 1 pa3BuUTUE MOSIOBbIX
KNeToK — raMmeT (cnepmaTo3oua, anuekneTka) — cnepmartoreHes n ooreHed. OCOBEHHOCTM CTPOEHMS
ANLEKNETOK U cnepMaTo3omngoB. OnnogoTBopeHue. NapTeHoreHes
Tema 4.3. CopepxaHue yyebHOro marepmana
VHpvBuAayansHoe WhamemayansHoe pasButve (OHToreHes). IMBpuoHanbHoe passuThe (3MBpuoreHes). ITanbl 2 OK 01, OK 02, OK 04

pasBuTne opraHM3mMoB

3MOpUOHANBHOMO pasBUTUS Y MO3BOHOYHbLIX KMBOTHbIX: OPOGNEeHWe, racTpynsiumsl, opraHoreHes.
MocTambpuroHanbHoe passBuTMe. Tunbl NOCTOIMOPUOHANbLHOTO pPasBUTUS: NpPsSIMOE, Henpsimoe
(MMYMHOYHOE). BrniMsiHue cpedbl Ha pasBUTWE OPraHM3MoB; (OaKTOpbl, CMOCOOHbLIE BbI3bIBATh
BpOXAeHHble ypoacTea. PocT n passutne pacteHuin. OHTOreHe3 LBETKOBOIO pacTeHus: OBOMHOE
ONMnoaoTBOPEHME, CTPOEHUE CEMEHM, CTaaUN pasBUTUS

TemaTuka NpakTUH4ECKUX 3aHATUN

1O 01,02,03,04,05,
20,21,51
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Koabl KoMneTeHUun,

HanmeHoBaHue CopepxaHue yyebHoro matepmana (OCHOBHOe U NpodecCUoHanbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHoON moaynb YyacoB KOTOpPbIX
cnocobcecTByeT
3NeMeHT NporpamMmbI
1 2 3 4
MpakTuyeckoe 3aHsaTHMEe Ne3. «VH(eKunoHHble 3aboneBaHns W anNugeMun B UCTOPUK 2
YyenoBeyecTBay.
Paspen 5. HacneactBeHHOCTb U UBMEHYMBOCTb OPraHU3MOB 12
Tema 5.1. CopepxaHue yyebHoOro marepmana 2
3akoHOMepHOCTU MpeameTt 1 3agayn reHeTukn. Ponb uuTonorum n amobpuonornm B CTaHOBIEHUM reHeTukn. Bknapg
HacnejosanuA POCCUIACKMX U 3apyBexHbIX YYEHbIX B pa3BUTUE reHeTuku. MeToabl reHeTukU (rnbpruaonorniyeckuii, OK 01, OK 02, OK 04
LUMTOreHEeTU4ECKNI, MOINEKYNAPHO-rEHETUYECKUN). OcHoBHblE reHeTuyeckune NMOHATUA. L0 01,02,03,04,05,
eHeTM4eckas CMMBOMKMKA, UCNONb3yemMas B CXemMax CKpeLluBaHuM. 20,21,51
3aKoOHOMEpPHOCTM HacnegoBaHWs MPU3HAKoB, YycTaHoBreHHole . MeHngenem. MoHornbpuaHoe
ckpewmBaHue. 3akoH eguHoobpasus rmMbpugoB nepsoro nokoneHus. [pasuno AOMUHUPOBAaHWS.
3akoH pacuienneHus npuaHakoB. 'Mnotesa 4yMcToThl rameT. [onHoe M HEMONHOEe AOMUHUPOBAHME.
OvrnbpugHoe ckpelumBaHme. 3akOH HE3aBWCKMMOIO HacrnefoBaHUS Npu3HakoB. LiMToreHeTnyeckue
OCHOBbl  AMrMBpMAOHOrO  ckpewwmBaHus.  AHanusvpylowlee  ckpewumsaHue. Vcnonb3oBaHue
aHanM3npYyoLLIEro CKpeLLMBaHWs AN onpeaeneHnst reHotuna ocobu
TemaTuka NnpakTU4ECKNX 3aHATUN
MpakTtnyeckoe 3aHATMe Ne4. PelleHve 3agay Ha onpeferneHne BepoOsiTHOCTM BO3HWKHOBEHUS 2
HaCneACTBEHHbIX MPU3HAKOB MPU MOHO-, AW-, MONUIMOPUAHOM M aHANU3UPYIOLLEM CKPELLMBAHUN,
COCTaBMeHUe reHOTUNNYECKNX CXEM CKpeLUMBaHWS
Tema 5.2. CopepxxaHue y4e6HOro matepuana 2
CuenneHHoe CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHOMY HacnegoBaHWIO reHOB.
HacnegoBaHue HapyweHne cuenneHMss reHoB B  pe3ynbTate  KpOCCUMHroBepa. XpPOMOCOMHasi  Teopus OK 01, OK 02, OK 04
Npu3HaKkoB HacneaCcTBEHHOCTU. [[eHeTnYecKkme KapThbl. LO 01,02,03,04,05,
[eHeTMka nona. XpomocomMHoe onpederneHne nona. AyToCOMbl UM MOMOBbIE  XPOMOCOMbI. 20,21,51
["loMmorameTHble U reTeporameTHble opraHn3Mbl. HacrnegoBaHve Npu3HakoB, CLUENEHHbIX C MONoM
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTtnyeckoe 3aHATMe Ne 5. PelweHuwe 3agay Ha onpepgeneHve BEpPOSATHOCTU BO3HWKHOBEHWS 2
HacneACTBEHHbIX NPU3HAKOB MpuU CUEnneHHOM HacnegoBaHuM, COCTaBNeHne reHoTUMMYECKNX CXeM
cKpeLwmnBaHust
Tema 5.3. CopgepxaHue y4ye6GHoro matepuana 2
3aKoHOMEepHOCTK ViameHumMBOCTb. Buabl M3MEHUMBOCTM: HEHacnencTBEeHHass WM HacneacTBeHHasd. Ponb cpegpl B
N3MEHYMBOCTU HeHacrenCcTBEHHOM N3MEHYMBOCTMW. Xapakrepuctuka MoaMUKaLMOHHON M3MEHYMBOCTH.

BapvauunoHHbIl psa M BapuaumMoHHas Kpusasd. Hopma peakuuun npusHaka. KonunyecTBeHHble U
Ka4yeCTBEHHbIE MPU3HaKM 1 X Hopma peakumn. CBoncTBa MOANKMUKALMOHHOW U3MEHYMBOCTM.

OK 01, OK 02, OK 04
1O 01,02,03,04,05,
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HaumeHoBaHune
pa3genoB U TeMm

CopepxaHue yyebHoro matepuana (0CHoBHoe 1 npodecCUoHanLHO-OpPUEHTUPOBAHHOE),
npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb

O6bem
yacoB

Kopbl koMneTeHUuMN,
c¢hopmupoBaHuio
KOTOPbIX
cnocobcTByeT
3neMeHT NporpaMmbl

2

4

HacnepgctBeHHas, unu reHoTunuyeckas MaMmeH4mBocTb. KombuHatvBHasi mamMeH4mBocTb. Menos un
MonoBOM MpPOLECC — OCHOBA KOMOMHATMBHOW W3MEH4YMBOCTM. MyTaumoHHasi W3MEHYMBOCTb.
Knaccudpmkaums MyTauuin: reHHble, XPOMOCOMHbIE, TE€HOMHble. YacTtoTa W MPUYUHBLI  MyTaLuWi.
MyTtareHHble chakTopbl. 3aKOH FOMOMOrMYECKMX PSAO0B B HACNEACTBEHHON U3MEHYMBOCTH

H. . BaBunosa

HacnencteeHHble 3aboneBaHust 4enoBeKka: reHHble 6one3Hu, 0Gone3Hn C HacneacTBEHHOWN
npeapacnonoXeHHOCTbIO, XPOMOCOMHble 6GonesHun. Comatmyeckue W reHepaTuUBHbIE MyTaLUW.
CtBonoBble kneTku. MpuHLMNbI 340POBOro obpasa XuU3HW, ANarHOCTUKK, MPOMUNAKTUKM N NeYeHnst
reHeTnyecknx 6GonesHen. MeamKko-reHeTU4eckoe KOHCYNbTUpOBaHME. 3HavyeHne MeaULUHCKON
reHeTUKN B NpeJoTBpaLLeHUN N NeYEeHNN reHeTUYeCcKNx 3aboneBaHun YernoBeka.

TemaTuka NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHATMe Ne 6. PeweHue 3agay Ha onpegeneHne BepOATHOCTU BO3HUKHOBEHMS
HacneaCTBEHHbIX MPW3HAKOB MpW  pasfMyHbiX TUNax B3aUMOAEWCTBUS [EHOB, COCTaBriEeHWe
FEHOTMMMYECKNX CXeM cKkpelumBaHus. CocTaBneHve 1 aHanu3 pogocroBHbIX YenoBeka

20,21,51

Pasgen 6. 3BonouLMOHHA

A1 buonorus

Tema 6.1.
OBOOLUMOHHAs Teopus
1 ee MecTo

B Buonorum

CopepxaHue y4yebGHoro matepvana

[MpeanochbinkM BO3HUKHOBEHWS 3BOSTIIOLIMOHHON TEOpUW. IBOMIOLMOHHAsA Teopusi U €€ MecTo B
Guonorvn. BrnnsHre 3BONOLMOHHON Teopun Ha pa3BuTue Buornormm u apyrmx Hayk. CeuaeTenbcTa
aBonounn. aneoHTonorMyeckne: nocnefoBaTerbHOCTb MOSBMEHUST BMOOB B ManeoHTONOMMYeckom
neTonucu, nepexoaHsle chopmbl. Broreorpadmnyeckune: cxoncTBo U pasnmune dayH n dnop maTtepukos
N OCTPOBOB. OMOPMOMOrMYeckne: CXOACTBA M Pas3nnuns SMOPMOHOB pasHbIX BMOOB MO3BOHOYHbIX.
CpaBH/TENbHO-aHAaTOMMUYECKME: TOMOMOMMYHbIE, aHanorMyHble, PyAMMEHTapHblE OpraHbl, aTaBU3Mbl.
MonekynspHo-6noxummnyeckne:  CXOACTBO ~ MEXaHW3MOB  HacreACTBEHHOCTM M OCHOBHbIX
MeTabonmMyeckmx nyTemn y BCeX XMBbIX OPraHn3mMoB.

OBonounoHHasa Teopust Y. JapsuHa. [pegnochinky BO3HWKHOBEHUS AapBuHM3Ma. [Buxywme cunbl
3aBonouuM BMAoB no [apBuHy (M3ObLITOYHOE pas3MHOXEHWe MpU  OrpaHUYEHHOCTM PEeCYpPCOB,
HeonpeaenéHHasa n3MeH4YMBOCTb, 6opbba 3a CyLLleCTBOBaHME, ECTECTBEHHbIN OTOOP)

OK 01, OK 02, OK 04
L0 01,02,03,04,05,
20,2151

Tema 6.2.
Mwukpoasontouus.
Makpoasontouus.

CopaepxaHue y4yebHoro matepuana

CuHteTnyeckass Teopusa aonoumm (CTO) M €€ OCHOBHbIE MOSTOXKEHUS.
Monynsauma Kak eaMHuua Buaa v aBoNHOLUN.

Oemxywne cunbl  (paktopbl) 3BonoUMM  BUAOB B npupode. MyTauMOHHbLIA npouecc U
KOMOMHATMBHasA M3MEH4YMBOCTb. [oNynaunoHHbIE BOMHbLI 1 Apeid reHoB. M3onaumsa v murpauus.
EcTtecTBeHHbIi 0oTOOp — HanpaBnswwmn daktop asonoumm. Popmbl ecTecTBeHHoro oTbopa.
MpucnocobneHHOCTL OpraHM3MoOB Kak pes3ynbTaT asonwouun. [pumepbl NpucnocobneHuin y

Mwukpossorntouums.

opraHuaMoB. Apomopdosbl 1M uavoagantaumu. Bug u  BugooGpasosaHve. Kputepum Buaa.

OK 07
L0 01,02,03,04,05,
20,2151
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HaumeHoBaHune
pa3genoB U TeMm

CopepxaHue yyebHoro matepmana (OCHOBHOe U NpodecCUoHanbLHO-OPUEHTUPOBAHHOE),
npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb

O6bem
yacoB

Kopbl koMneTeHUuMN,
c¢hopmupoBaHuio
KOTOPbIX
cnocobcecTByeT
3neMeHT NporpaMmbl

2

4

OcHoBHble (hopMbl BUA00Gpa3oBaHus: reorpadunyeckoe, 3KonormM4yeckoe.
MakposBonitounsi.  dopmbl  3BonouMK:  dUneTMveckasl,  AvMBEpreHTHas,
napannernbHasi. Heo6paTMMocTb 3BOSIOLUM

KOHBEpreHTHasqa,

TemaTuka NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHsaTue Ne 7. «CpaBHeHVE BUOOB MO MOPEONOrMYECKOMY KPUTEPUIO»

Pasgen 7. Bo3HMKHOBEHUE U pa3BUTUE KU3HU Ha 3emne

N

Tema 7.1. 3apoxaeHune

N pasBuUTUE XXN3HU

CopepxaHue y4ebHOro matepmuana

[oHay4Hble NpefcTaBneHns O 3apOXAEHUN XU3HU. HayyHble rmnoTesbl BO3HWKHOBEHMUS XWU3HW Ha
3emne: abuoreHe3 u naHcnepmusi. Xumudeckast 3BONOLUS. ABUOrEHHbIN CUMHTE3 OpraHUYecKux
BELLECTB M3 HEOpPraHU4Yeckux. OKCNepuMeHTarnbHOe MOATBEMKAEHNE XUMWYECKOW 3BOMOLUN.
HayvanbHble atanel Guonornyeckon ssonounn. Munoteda PHK- mupa. dopmmpoBaHne membpaHHbIX
CTPYKTYP M BO3HWKHOBEHMe npoTtoknetkn. [lepsble knetkm m ux assonwouns. PopmmpoBaHue
OCHOBHBbIX IPYMM XWBbIX OPraHN3MOB.

Passutue xmn3Hn Ha 3emne no apam un nepuogam. Katapxen. Apxerickas n npoTepo3onckas apbl.
Maneosonickas apa 1M e€& nepuodbl: KEeMOPUWCKWUN, OPOOBUKCKUW, CUNYPUWACKUIA, [EBOHCKWN,
KaMeHHOYronbHbIn, nepmckuin. Mesosonckas apa u eé nepuodbl: TpUacoBblW, HOPCKUA, MENOBOW.
KalHo3orickas apa 1 e€ nepuoabl: NaneoreHoBbl, HEOreHOBLINW, aHTPOMOreHOBLIN.

OK 01, OK 02, OK 04
L0 01,02,03,04,05,
20,2151

Tema 7.2.

Cuctema opraHun4eckoro

mupa. MpouncxoxaeHne
yernoBseka —
aHTponoreHes

CopepxaHue y4yebHoro matepvana

Cuctema opraHM4Yeckoro Mvpa Kak oTpaxeHue aBonoumm. OCHOBHblE cucTemaTudeckue rpynnbl
OpraHn3MoB. XapakTepucTuka Knnumata 1 reornorndyecknx npoueccoB. OCHOBHbIE 3Tambl 3BOSOLMN
pacTUTENbHOrO M XXMBOTHOIO Mupa. ApoMopd03bl Y pacTeHWU U XMBOTHBIX. [osiBneHve, pacuBeT u
BbIMVpaHMWe rpynn XuBblX OpPraHM3moB.

Osoniouns Yernoseka. AHTpOMNOMoOrMA Kak Hayka. PasButne npenctaBneHuin O MPOUCXOXOEHWU
yenoseka. MeTtogbl M3yvyeHus aHTponoreHesa. CxoAacTBa M pasnuumMs 4eroBeka M >KUBOTHbIX.
CncrtemaTtnyeckoe nonoxeHue 4Yenoseka. [Bwxkywme cunbl  (paktopbl) aHTponoreHesa.
HacnegctBeHHas M3MEHUMBOCTb M €CTECTBEHHbI OTOop. OOLWecTBeHHbIN 00pa3  XU3HW,
N3roTOBMEHWNE OPYAUN TPYAa, MbILLNEHME, peYb.

OK 01, OK 02, OK 04
L0 01,02,03,04,05,
20,2151

Tema 7.3.
OcHoBHble cTagun
3BOMOLMM YenoBeka

CopaepxaHue y4yeb6HoOro matepuana

OcHoBHblE CTaguv U BETBU 3BONIOLMM YernoBeka: aBcTpanonuTeku, YenoBek ymenbin, Yenosek
npsmoxogdawmin, Yenosek HeaHaepTanbckuin, YenoBek pasyMHbIi COBpeMeHHoro tuna. Haxogku
NCKOMaeMblX OCTaHKOB, BpPEMsi CyLleCTBOBaHMSA, obnacTb pacnpocTpaHeHWsi, OObEM rOfIoBHOMO

OK 01, OK 02, OK 04
L0 01,02,03,04,05,

Mo3ra, 0bpas XusHu, opyaus. 20,21,51
Yenoeeyeckne pacbl. OCHOBHble ©OonbluMe packl: eBporneougHas (eBpasuickas), Herpo-
aBcTpanoungHas (akBaTopuanbHas), MOHronounaHas (a3natcko-amepukaHckas). YepTbl
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Koabl KoMneTeHUun,

HanmeHoBaHue CopepxaHue yyebHoro matepmana (OCHOBHOe U NpodecCUoHanbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHoON moaynb YyacoB KOTOpPbIX
cnocobcecTByeT
3NEeMEeHT NporpamMmb|
1 2 3 4
npmcnocobneHHOCTN NpeacTaBUTENEen YernoBeYECKMX pac K YCroBUSIM CyLlecTBOBaHuA. EQnHCTBO
yenoseyecknx pac. Kputnka pacmama
TemaTuka NpakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHAaTMe Ne 8 «llpucnocobrneHHOCTb 4YenoBeka K pasHbiM YCMOBMAM cpenpbl. 2
BnnsiHue reorpaduyeckon cpegbl Ha MOPAOSIOrMI0 1 (OU3NONOTNI0 YEeNOBEKa»
Pasgen 8. OpraHu3mbl U OKpyXatrlLiasa cpeaa 6
Tema 8.1. CopepxaHue y4ebHOro marepmana 2
Okonorus Okonorna Kkak Hayka. 3agaynm u pasgenbl akonorun. MeToabl 3KOMOrMYecKMX WCCnenoBaHun.
Kak Hayka. Cpefbl X13HW. | DKONorMyeckoe MUPOBO33PEHME COBPEMEHHOTO Yernoseka. Cpeabl 06MTaHUs OpraHM3MOB: BOAHas, OK 01, OK 02, OK 04
Jkonornyeckne HakTopbl | Ha3eMHO-BO3ayLLIHAS, noYBEHHas, BHYTPUOPraHN3MeHHas. Jkonornyeckne dhakTopbl. LO 01,02,03,04,05,
Knaccudpmkaumsa askonormdecknx aktopos: abuoTudeckme, OMOTMYECKME W @HTPOMOrEeHHbIE. 20,21,51
HenictBne akonornyeckmx akTopos Ha opraHuambl. ABroTuyeckne akTopbl: CBeT, TemnepaTtypa,
BNaxHocTb. PoTonepuogmsm. MNMpucnocobneHns opraHn3mMoB K AENCTBUIO abMOTUYECKNX PaKTOPOB.
Buonornyeckne putmbl.  Buotudeckue  daktopbl. Bugbl  GuoTuudecknx  B3aMMOAENCTBUN:
KOHKYpEeHUUsl, XulHuMdecTBOo. [lapa3utmam, MyTyanuam, KOMMeHcanusaMm (KBapTUPaHCTBO,
HaxnebHW4ecTBO), amMeHcanuaMm, HewTpanuam. 3HavyeHne OMoTMYEeCKUX B3aVMOLENCTBUN AONS
CYyLLEeCTBOBaHMS OpraHM3MoB B NPUPOAHbIX coobLLecTBax.
Tema 8.2. CopepxaHue y4ebHOro marepumana 2
Okonornyeckme Okonornyeckme xapaktepucTuvku nonynsuun. OCHOBHble MokKasaTenu MNOonynsuun: YUCNEHHOCTb,
XapaKTepUCTUKN NMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaums. AnHammka YACIIEHHOCTU NONyNALMM U OK 01, OK 02, OK 04
nonynsaumm eé perynaums. 1O 01,02,03,04,05,
TemaTuka NpakTU4eCKUX 3aHATUN 20,2151
MpakTtnyeckoe 3aHaTne Ne 9. «[ogcyET NNOTHOCTM NONYNSALUMIA PasHbIX BUOOB PacTEHUNY 2
Pasgen 9. CoobliecTBa 1 3KONMOrmMyeckue CUCTEMbI 10
Tema 9.1. CopepxaHue y4ebHOro marepmana 2
CoobulecTBa CoobulectBo opraHuamoB — 6OuoueHo3. CTpyKTypbl OuoueHO3a: BMAOBasi, NPOCTPaHCTBEHHAas,
OpraHu3moB, Tpodhmnyeckas (nuwiesas). Bugbl-goMmHaHThl. CBA3M B GuoLeHo3se. OK 01, OK 02, OK 04
9KOCUCTEMBI Okonornyeckme cuctembl  (3kocuctembl). [loHaTme o6  akocucteme um - BuoreoueHose. LO 01,02,03,04,05,
PyHKUMOHAmNbHBbIE KOMMOHEHTbI 3KOCUCTEMBI: NPOAYLEHTbI, KOHCYMEHThI, peayueHTbl. KpyroBopoT 20,21,51
BELLECTB 1 NMOTOK 3Heprum B akocucteme. Tpoduyeckune (MMeBbIE) YPOBHU aKocUcTeMbI. lNuLieBblie
uenn n cetn. OCHOBHble MOKa3aTenu 3KOCUCTEMBI: Ouomacca, MpPOAYKUMsS. JKOnormyeckune
nupamugpl:  NPOAYKUWW, YMCREHHOCTM, 6unomaccel. CBOWCTBA 9KOCUCTEM:  YCTOMYMBOCTD,
camoperynsiumus, passuTtune. Cykueccusi.
Tema 9.2. CopepxaHue y4eb6HOro marepmana 2 OK 01, OK 02, OK 04,
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Koabl koMneTeHUWUn,

HanmeHoBaHue CopepxaHue yyebHoro matepmana (OCHOBHOe U NpodecCUoHanbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3genoB u TemM npakTuyYecKkue 3aHATUs, NPUKNagHoON Moaynb YyacoB KOTOpPbIX
cnocobcecTByeT
3NeMeHT NporpamMmbI
1 2 3 4
Bbuocdepa — rmobancHasa | YueHne B. W. BepHagckoro o 6uocdepe. paHuubl, cocTaB M CTpykTypa 6Guocdepbl. >Knoe OK 07
akocucTema 3emnu. BeLecTBO 1 ero yHkuun. OcobeHHoCcTn Buocdepbl kak rnodanbHOn aKocucTeMbl. [JnHammnyeckoe 1O 01,02,03,04,05,
BnusiHne aHTponoreHHbix | paBHOBecue 1 obpaTHas cBsA3b B Guocdepe. KpyroBopoTbl BeLECTB M OMOreoxmMMmyeckme LMKIbl 20,21,51
¢akTopoB Ha Buocepy | anemeHTOB (yrnepoaa, asoTa). 3oHanbHOCTb Guocdepbl. OCHOBHbIE BMOMBI CyLLK. YenoBevecTBo B
onocdepe 3emnu. AHTponoreHHble M3MEHeHuss B Owuocdepe. [nobanbHble 3KoNormyeckue
npo6bnemsbl. CocywectBoBaHMe npupoabl u YenosedvectBa. CoxpaHeHue GuopasHoobpasus Kak
OocHoBa yctondmsocTu Bruocdepbl. OcHOBa pauuoHarnbHOro ynpasneHus NpupogHsbIMU pecypcamm 1
nX ucnonb3oBaHue. [locTmxkeHna 61onornm n oxpaHa Npupoasbl.
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTnueckoe 3aHaTue Ne 10. «OTxoabl NpoM3BOACTBAY. 2
Tema 9.3. MpodpeccnoHansHO opueHTMpPOBaHHOE coAepKaHue (coaepkaHue NPUKNagHoro moayns) 2 OK 01, OK 02, OK 04,
BnusHue coumnanbHo- 30opoBbe 1 ero coctaBnsowme. PakTopbl, NOMNOXUTENBHO U OTpULATENBHO BAUSKOLWME Ha OK 07
9KOMNOTNYECKNX opraHmam 4enoseka. [lpobrema TexHOreHHbIX BO3OENCTBUIA Ha  340pOBbE  YeroBeka L1O 01,02,03,04,05,
hakTopOB Ha 300pOBbLE (anekTpoMarHuTHble nons, GbIToBas XUMUSA, U3BbITOYHbIE WYMbl, pagvauusa u T.n.). AganTaums 20,21,51
yernoseka opraHusma denoseka K daktopaMm OKpyxawwen cpeabl. [puHuMnbl  opMUpoBaHUSA MK1.6
3gopoBbecbeperatoiero nosefeHns. ®dusmyeckas akTMBHOCTb M 300poBbe. Buoxmmunyeckme
acnekTbl paUMoHaNbHOIO NUTaHus
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTtnyeckoe 3aHsatTne Ne 11. «[podmnaktrka npodeccnoHanbHbIX 3abonesBaHnny 2
Paszgen 10. OcHOBbI GUOTEXHONOrNMU 6
Tema 10.1. OcHoBbl MpodreccnoHanLHO OPMEHTUPOBAHHOE cofepKaHue (cogepKaHue NPUKNagHoOro Moayns) 2 OK 01, OK 02, OK 04,
GuoTexHonornu. BuotexHonorns kak oTpacnb npom3BoAcTBa. [eHHad uHXeHepus. JTanbl  cos3gaHus OK 07
BroTexHonorm B XusHu | pekombuHaHTHoM JHK 1 TpaHcreHHbIX opraHnamoB. KneTouHas urxeHepusi. KneTouHble KynbTypbl. LIO 01,02,03,04,05,
1 npochbeccuy MUKpOKNOHanbHoe pa3MHOXeHMne pacTeHwit. KrionuposaHue BbICOKOMPOAYKTUBHbIX 20,21,51
CENbCKOXO3ANCTBEHHbIX OPraHM3MOB. JKonornyeckue n atudeckme npobnemsl. FTMO — reHeTU4ecku NK1.6
MoaucmunpoBaHHble opraHnamMbl. OCHOBHble HanpaBrieHUsl COBPEMEHHOW OUOTEXHONorMM B
npodeccnoHanbHoON AeaTenbHOCTU YenoBeka. MeToabl 6notexHonornm. O6bekTbl BUOTEXHONOTUN.
OTnka OMOTEXHONMOINMYECKNX U  TEHEeTUYECKUX IKCnepumeHToB. OCHOBHblE  HanpaBreHus
COBpPEMEHHOW OuoTexHonorm B Npod)ecCUOHANbLHON OesATeNbHOCTM  4YernoBeka. MeTtogbl
6uotexHonornm. OObekTbl BuoTexHomnorMn. 3JTuKa OUOTEXHOMONMYECKUX U FEHETUYECKMX
3KCMEPVMMEHTOB.
TemaTuKa NpakTU4ECKUX 3aHATUN
Mpaktnyeckoe 3aHaTMe Ne 12. Keicbl Ha aHann3 WH@OpPMaLMM O HayYHbIX OOCTMKEHUAX B 2
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Koabl koMneTeHUWUn,

HanmeHoBaHue CopepxaHue yyebHoro matepmana (OCHOBHOe U NpodecCUoHanbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopmupoBaHuio
pa3genoB u TemM npakTuyeckue 3aHATUA, NPUKNaAHON MoAay b YacoB KOTOPbIX
cnocobcecTByeT
3neMeHT NporpaMmbl
1 2 3 4
00nacTn reHeTU4eCKUX TEXHOMOIMI, KNETOYHOW WHXEHepuu, nuweBbix GuotexHonoruin. 3awuTa
Kelca: npefcTaBrieHne pe3ynbTaToB pelleHns KEMCOB (BLICTYMMEHME C Npe3eHTaunen).
Tema 10.2. CopepxaHue y4ebHoOro marepmana 2 OK 01, OK 02, OK 04,
BuotexHonoruu B OcHOBHblE HanpaBfeHUsl COBPEMEHHOW OuoTexHomnormm B MNPOdECCMOHaNbHON AeATENbHOCTU OK 07
MPOMbILLIIEHHOCTM yenoseka. MeToabl GuoTexHomormn. O6beKkTbl BUoTexHomormm. OTuka BUMOTEXHOMOMMYECKUX | LIO 01,02,03,04,05,
reHeTNYECKNX 3KCMEPUMEHTOB. 20,21,51
OnddepeHumMpoBaHHbIN 3a4eT. MK 1.6
Bcero: 72
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3. YCNOBUSA PEANTU3ALIUN NPOIrPAMMbI YYEBEHOW AUCLUMNITUHBI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuanbHO-TEXHUYECKOMY 06ecrneyeHu o

Peanusauma nporpammbl no npegmety «buonorus»  npegnonaraeT  Hanuyue
cneunanmampoBaHHoro y4ebHoro kabuHeTta 6uonorun. Ob6opypoBaHue kabuHeTa: MebGenb wu
obopygoBaHue: cTon npenogaeaTtenda — 1 wWwT.; cTyn npenogasatens — 1 wr.; wkad ansa
OOKYMEHTOB — 1 WT.; WKad apxmBHbIN — 1 WT.; JOCKa MenoBas — 1 WT.; Jocka MHTepakTuBHaa — 1
WT.; Tenesnsop — 1 WT.; MOHOONOK — 1 WT.; NapTa ogHOMEeCTHas — 25 WwT.; cTyn yyeHudeckun — 30
LLT.

JNNabopaTopHoe obopynoBaHue

YyebHasa konnekuus: «'epbapuin BaxXHENLWMX KynbTYpHbIX pacTeHun» - 1 wT., «Fepbapun
no Kypcy obuien ouonormm» — 1 Wwt., «PopMbl COXPAHHOCTM UCKOMAEMbIX PACTEHUI U XXUBOTHBIXY -
1 wrT., «[MonesHble nckonaemole» - 1 WT.

Mukpockon — 3 wr.

3.2. UHhbopmaumoHHoOe obecnevyeHmne peanusaumm nporpamMmbl

[ns peanusaunn nporpaMmmbl 6MONMOTEYHLIN hOHO 06pa3oBaTENbHOW OpraHn3auun MeeT
neyatHble WM 9NeKTpoHHble  obpasoBaTernbHble M MH(OPMAUMOHHBIE  PECYpPChl,
pekoMeHAyeMble 4Nsi UICNoNb30BaHNs B obpasoBaTernibHOM npoLiecce.

3.2.2. OCHOBHbI€ UCTOYHUKMU:

1. AracboHoBa, W. b. Brnonorusi. ba3oBbii ypoBeEHb: y4eOHMK AN o6pa3oBaTeNbHbIX OpraHu3aumin,
peanuaytowmx obpasoBaTenbHble NpPorpaMmmbl cpegHero npodeccnoHanbHoro obpasoBanuns / W.
B. AracboHoBa, A. A. KameHckun, B. U. Cnsornasos. - Mocksa: lNpoceelueHne, 2024. - 271, [1] c. :
un. - (Yuebnuk ClO). - TekcT: anekTpoHHbii. - URL: https://znanium.ru/ — Pexum goctyna: no
nognucke.

2. AragoHoBa, W. bB. bBwuonorna. basoBbin ypoBeHb. [lpakTukym: y4yebGHoe nocobue,
pa3paboTaHHOe B KOMMMeKTe ¢ ydebHukom ans obpasoBaTeribHbiX OpraHv3auun, peanuayowmx
obpasoBaTenbHble NporpammMbl cpegHero npodpeccmnoHanbHoro obpasosanus / . b. AradoHoea,
B. W. CusornasoB. - Mocksa: [NpocseweHune, 2024. - 112 c. - (YuyebHuk CIO). - TekcT:
anekTpoHHbIn. - URL: https://znanium.ru/ — Pexxum gocTyna: no nognucke.

3.2.3. lononHuTenbHble NCTOYHUKU
1. Buonorus. 11-i knacc 6a3oBbI ypoBeHb y4ebHuk / B. B. MNaceyHuk. — 4-e n3g., ctep. — Mockaa:
MNpocBelueHune, 2022. — 272 ¢.: vn.
2. KameHckun, A. A. Brnonorua: O6bwasa 6uonorma. 10-n knacc ydebHuk / A. A. KameHcknin. — 7-e
naa., ctep. — Mockea: lNpocseweHune, 2022. — 368 c.: vn.
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4. KOHTPOI1b X OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEEHOW OUCLUMNIINHDI

KoHTponb u oueHka pe3ynbTaToB 00y4eHUsi OCYLLEeCTBASIIOTCS npenogaBaTesnieM B npolecce

nposegeHna npakTn4eckmnx 3aHATUN, NUCbMEHHOIo n YCTHOro TeCtnpoBaHuA,
3anofiHeHumn CpaBHUTEJIbHbIX TaGJ'IVILI,,

3agaHun,
rroccapumn.

NMPOEKTOB,

nuccnegoBaHun,

4.1 MHCTpyMEHTbI OLIeHKMU TeKyLen aTTrecTtaumm no y4e6Hom gucumunivHe

NHAMBUAYaNbHbIX
paspaboTKom

AnemeHTbI yyebGHOM MpoBepsiemble Tun OUEeHOUYHbIX MeponpuUATUA Buabl
OUCLUUNSINHBI pe3ynbTaThl OLIeHKM
(paspenbl/ Tembl) obyyeHus
OK, K.
1 | 2 3 4
Pasgen 1. Buonorus kak Hayka. XKuBble cUCTEMbI U UX OpraHM3auus
Tema 1.1. OK 01, OK 02, OK 04
Bronorus B cucteme Hayk. LO 01,02,03,04,05, | 1. OueHvBaemas anckycecus no 2-5
O6uwasn xapakTepucTmka 20,21,51 BOMpocam Jiekunn
XWU3HU
Paszgen 2. Xumunyeckum coctaB U CTPOEHUE KIeTKU
Tema 2.1. CTpyKTYypHO- OK 01, OK 02, OK 04 | 1. 3anonHeHne cpaBHUTENbHbLIX TAbMML,. 2-5
dyHKUMOHanNbLHasa L0 01,02,03,04,05, | 2.. TectupoBaHue 2-5
OpraHusaums KrneTok 20,21,51
Tema 2.2. XuMn4eckui OK01,0K02,0K04 | 1. OukTaHT Ha ncnonb3oBaHue 2-5
cocTaB kneTku. Boga un LO 01,02,03,04,05, | aprymeHTOB, Buonormnyeckon
MWHeparnbHble BelecTsa 20,21,51 TEPMUHOMOINU U CUMBOSTNKN.
2. Mpeactaenexune pes3ynbTaTos 2-5
npaxkTnyeckon paboThbl Ne 1.
Brvonornyeckas  ponb  MUHepanbHbIX
BeLLeCcTB B obecneyeHun
XnsHeoeAaTenbHOCTU OpraHu3moB,
nposiBneHus gucbanaHca MuHeparnbHbIX
3NEeMEHTOB.
Tema 2.3. OK 01, OK 02, OK 04
Buonornyeckn BaxHble L0 01,02,03,04,05, | 1. KoHTponbHas pabora. 2-5
XUMUYECKNE coeaNHEHUA 20,21,51
Pasgen 3. XKusHegeATeNnLHOCTb KNETKWU.
Tema 3.1. OK 01, OK 02, OK 04
O6MmeH BelLecTB 1 O 01,02,03,04,05, | 1. YcTHbI onpoc. 2-5
npespaLleHve SHeprum B 20,21,51 2. PaspaboTka MeHTanbHOW KapTbl B 2-5
KneTke MUHW rpynnax
Tema 3.2. OK 01, OK 02, OK 04 | 1. TectupoBaHue 2-5
BuocuHTes benka. L0 01,02,03,04,05, | 2. MpeacraBnexne pes3ynbTaToB
20,21,51 npaktuyeckon pabotbl Ne2. «PeleHne 2-5
3agad Ha onpegerneHune
nocneaoBaTenbHOCTU HYKNeoTUA0BY
Pasgen 4. PasMHOXeHMe U nHAuBMAyanbHoe pa3BUTMe OpraHU3MoB
Tema 4.1. OK 01, OK 02, OK 04
YKU3HEHHbIN UMK KNeTKn L0 01,02,03,04,05, | 1. 3anonHeHne cpaBHUTENbHOM Tabnuubl 2-5
20,21,51
Tema 4.2. dopMmbl OK 01, OK 02, OK 04
pa3MHOXEHUS OpraHnM3MoB O 01,02,03,04,05, | 1. YcTHbIM onpoc 2-5
20,21,51 2. VHgmBuayanbHasi camocTodATenbHas 2-5

paboTta
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OnemeHTbI yue6HOM MpoBepsiemMble Tvn OLEHOYHbIX MeponpUATUA Buabl
OUCLUNIINHBI pe3ynbTaThl OL|eHKMN
(pa3penbl/ TemMbl) obyyeHus
OK, K.
1 | 2 3 4
Tema 4.3. OK 01, OK 02, OK 04 | 1. KoHTponbHas paborTa. 2-5
MuausugyansHoe L0 01,02,03,04,05, | 2. lNpencraesnexne pesynbTaTtoB
pasBuTME OPraHN3MoB 20,21,51 npakTn4eckom paboThbl Ne3. 2-5
«MHEKLMNOHHBbIE 3aboneBaHus 7]
3NNEMUN B UCTOPUM YENoBEeYECTBAY.
Paspen 5. HacnegcTBEHHOCTb U U3MEHYMBOCTb OPraHU3MoOB
Tema 5.1. 1. O6cyxaeHue no Bonpocam nekunm 2-5
3akoHOMepHOCTH OKO01,0K02,0K04 | 2. MpenctaBneHve pe3ynbTaTos
HacrnegoBaHus Lo 01,02,03,04,05, npaktndeckon pabotol Ne4. PelweHue 2-5
20,21,51 3aja4y Ha onpegereHne BepPOATHOCTU
BO3HMKHOBEHUS HacneaCTBEHHbIX
npu3HaKkoB npwm MOHO-, an-,
nonMrubpyagHoM 1M aHanM3upyoLwem
CKpeLuBaHmnu, COCTaBreHue
reHOTUMMUYECKUX CXEM CKPELLUMBaAHUS
Tema 5.2. 1. YCTHbIN onpoc 2-5
CuenneHHoe OKO01,0K02,0K04 | 2. MpeacTtaBneHne pe3ynbTaToB
HacnegoBaHWe NPU3HaKkos L0 01,02,03,04,05, npaktuyeckon pabotel Ne 5. PelleHue 2-5
20,21,51 3aja4 Ha ornpegeneHne BepoOATHOCTU
BO3HMKHOBEHUS HacneaCTBEHHbIX
Npu3HaKoB npm CLenneHHoOM
HacnegoBaHuw, coCTaBrieHue
rEHOTUMUYECKMX CXEM CKPELLMBAHMS
Tema 5.3. 1. KoHTponbHas paboTa 2-5
3aKoHOMEpPHOCTH OK01,0K02,0K04 | 2. Mpeactaenexune pe3ynbTaToB
M3MEHYMBOCTU L0 01,02,03,04,05, npaktudeckon pabotel Ne 6. PelleHue 2-5
20,21,51 3aja4 Ha onpegerieHne BepPOATHOCTU
BO3HWKHOBEHWS HacneacTBEHHbIX
MPU3HAKoB  MPUM  pPas3nU4YHbIX  TUNax
B3aUMOJEWNCTBUSI TEHOB, COCTaBIieHWEe
FEHOTUMWYECKUX CXEM  CKPELLUBaHWUSI.
CocTtaBneHne wn aHanus poaOCOBHbIX
yenoseka
Paspgen 6. 3BontounoHHas buonorusa
Tema 6.1. 1. PaspaboTka rnoccapusi. 2-5
OBonoUMOHHasA Teopus OK 01, OK 02, OK 04
N ee MecTto L0 01,02,03,04,05,
B Ouonoruu 20,21,51
Tema 6.2. 1. WHamempayanbHas camocTosATernbHas 2-5
Muikpoasonouus. OK 01, OK 02, OK04 | paborTa.
Makpoasonouus. LO 01,02,03,04,05, 2. MpeactaeneHune pe3ynbTaToB 2-5
20,21,51 npaktuyeckon pabotel Ne 7. «CpaBHeHue
BUOOB no MopoNornyeckomMy
KpUTEPUIO».
Paspgen 7. Bo3HuKHOBeHUE U pa3BUTUE XU3HU Ha 3emne
Tema 7.1. 3apoxgeHue u 1. OuktaHt Ha 1Cnonb3oBaHue 2-5
pas3BUTUE XKNU3HUN OK 01, OK 02, OK 04 | aprymeHTOB, ouonornyeckon
L0 01,02,03,04,05, TEPMUHOMOIMN N CUMBOSUKN
20,21,51
Tema 7.2. 1. 3anonHeHue cpaBHUTENbHbIX Tabnuy, 2-5

Cucrtema opraHmMyeckoro
mMupa. lNMpoucxoxaeHne
YernoBeKa — aHTponoreHes

OK 01, OK 02, OK 04
1O 01,02,03,04,05,
20,21,51
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OnemeHTbI yue6HOM MpoBepsiemMble Tvn OLEHOYHbIX MeponpUATUA Buabl
ANCLMNIINHBI pe3ynbTaThl OL|eHKMN
(pa3penbl/ TemMbl) obyyeHus
OK, K.
1 | 2 3 4
Tema 7.3. 1. WHguBugyanoHaa camocTosiTenbHas 2-5
OcHoBHble cTagumn OK 01, OK 02, OK 04 | paborTa.
3BONIOLMM YeroBeka 1O 01,02,03,04,05, 2. MNpencraesnexHne pe3ynbTaTtoB 2-5
20,21,51 npakTn4eckom paboTbl Ne 8.
«lMpucnocobneHHoCTb yenoseka K
pasHblM ycnosusiM cpeabl. BnusaHne
reorpacuyeckon cpegbl Ha Moponoruno
1 prn3nonoruio Yenosekay.
Pazpen 8. OpraHu3mbl U OKpyXalLas cpepa
Tema 8.1. Skonoruna kak 1. TectupoBaHue 2-5
Hayka. Cpefbl XU3HW. OK 01, OK 02, OK 04
Skonornyeckme gakTopsbl Lo 01,02,03,04,05,
20,21,51
Tema 8.2. 1. WHgmBmpyanbHas camocTosTenbHas 2-5
Jkonornyeckme OK 01, OK 02, OK 04 | paborTa.
XapakTepucTukn LO 01,02,03,04,05, 2. MpeactaeneHune pe3ynLTaTtos 2-5
nonynsaunm 20,21,51 npaktudeckon pabotel Ne 9 «[llogcuér
NAOTHOCTU MNOMNYNAUWA  pasHbiX BUOOB
pacTeHnn»
Paznen 9. CoobliecTBa 1 3Konornyeckue CUCTeEMbI
Tema 9.1. CooOLuecTBa 1. JukTaHt Ha ncrnonb3oBaHue 2-5
OpraHn3moB, 3KOCUCTEMbI OK 01, OK 02, OK 04, | aprymeHTOB, BGuonornyeckon
OK 07 TEPMUHOOTMN N CUMBOJINKN.
LIO 01,02,03,04,05,
20,21,51
Tema 9.2. OK 01, OK 02, OK 04, | 1. MpeacTtaBneHne pe3ynbLTaTtoB 2-5
Brnocoepa — rnobansHas OK 07 npaktudeckon pabotel Ne 10. «OTtxogpl
akocuctema 3emnu. LO 01,02,03,04,05, NPON3BOACTBAY.
BnusHne aHTpONoOreHHbIx 20,21,51
dakTopoB Ha buoccepy
Tema 9.3. OK 01, OK 02, OK 04 | 1. KoHTponbHas paboTta 2-5
BnuaHue coumanbHo- L0 01,02,03,04,05, 2. MNpencraBneHne pesynbTaTtoB
3KOMOrMyecknx pakropos 20,21,51 npakTU4ecKomn paboTbl Ne 11. 2-5
Ha 300pOoBbLe Yenoseka MK 1.6 «[podhmnakTuka npodeccuoHanbHbIX
3aboneBaHuny
Paznen 10. OcHOBbI GUOTEXHONOrNM
Tema 10.1. OcHoBbI OK 01, 0K 02, 0K 04, | 1. MNpencraBsnexHune pe3ynbTaTos 2-5
BroTEXHONOMNN. OK 07 npaktudeckon pabotbl Ne 12. Kelicbl Ha
BUoTEXHONOMMN B XKU3HU U L0 01,02,03,04,05, aHanua  uHopmaumm O  HayuyHbIX
npodeccun 20,21,51MNK 1.6 OOCTWXKEHUAX B obnactu reHeTU4eckux
TEXHOMOrMM,  KMETOYHOW  UHXeHepuu,
nULLEBbIX bMoTexHonornn. 3awmra Kenca:
npeacTaBneHve pesynbTaToB peLleHus
KencoB (BbICTyNEHME C Npe3eHTaumnen).
Tema 10.2. OK 01, OK 02, OK 04, | 1. BbinonHeHve 3agaHunii NPOMEXYTOUYHOM 2-5

BuotexHonoruu B
NPOMbILLIIEHHOCTH

oK 07
1O 01,02,03,04,05,
20,21,51
MK 1.6

aTTectauuu

21




