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1. OBLUASA XAPAKTEPUCTUKA PABOYEU NMPOrPAMMbI YYEBHOWN OAUCLUUNNUHBI
«BNOJTOTMNA»

1.1. MecTo AucuMNNMHbI B CTPYKTYpe OCHOBHOMN npodeccnoHanbHON obpasoBaTenbHON
nporpaMmmbl

O6weobpasoBatenbHasa gucuunnvHa «buonormsi»  sBnsetcss 00s13aTeNbHON  YacTbio
obweobpasoBartenbHOro Lukna obpasoBaTtenbHon nporpammbl B cootBeTcTBum ¢ ®rOC CI1O no
cneunansHocTn 43.02.17 TexHONorMm MHAYCTpUKM KpacoThl.

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

CopepxaHne nporpammbl  obLuleobpasoBaTenbHon aucumnnudel  BA.10  Buonorus
HanpaBneHo Ha LOCTMXKEHUE pe3ynbTaToB €e M3ydYeHus B COOTBETCTBUM ¢ TpebosaHuammn OrocC
COO c yyetom npodeccuoHanbHon HanpasneHHocTn ®rOC Crlo.

Llenb wu3yyeHus auvcumnnuHbl  «bBuonorvs» Ha 0Ga3oBOM YypoBHe — OBMageHve
oOy4aloLWmMMnCcs 3HaHUSIMU O CTPYKTYPHO-(YHKLMOHANBbHOW OpraHM3aumm XuBbIX CUCTEM Pa3HOro
paHra n npnobpeTeHne yMeH1I NCMNOSb30BaTb 3TN 3HAHUA AN FPAMOTHbIX 4EACTBUIA B OTHOLLIEHWMN
OOBEKTOB XNBOW NPUPOAbLI N PELLIEHNST PA3ITUYHbBIX XXU3HEHHbIX NPOGem.

HocTwxeHne uUenu un3ydeHuss gucumnnuHel  «bBuonorvsa» Ha 6as3oBomM  ypoBHe
obecne4vnBaeTCcs peLleHneM cneayoLwmnx 3agay:

1) ocBoeHne OOy4alWMMUCA CUCTEMbI 3HAHUA O OMONOIrMYECKNX TEOPUSAX, YYEHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTSX, FMnoTe3ax, NpaBunax, CryXxalmux 0OCHOBOM A51s1 POPMMPOBaHUS NPeacTaBNeHUN
O €CTECTBEHHO-HAy4YHOW KapTMHE MUpa, O METOAAX HAy4YHOro NO3HAHWUA, CTPOEHUK, MHOroobpasun
N OCOBEHHOCTAX >XMBbIX CUCTEM Pa3HOrO YPOBHSI OpraHm3auunn, BblOAKOLWUXCA OTKPbITUSIX W
COBPEMEHHbIX UCCNeaoBaHUsAX B BMonoruu;

2) dopmupoBaHMe Yy OOy4valLMXCA MNO3HaBaTENbHbIX, WHTENNEKTyanbHbIX W TBOPYECKMX
CcnocobHOCTEN B NpoLIECCe aHanuaa AaHHbIX 0 NyTSX pa3BUTUSA B GMONorMm HayyHblx B3rnagos, naemn
M NOAXOA0B K U3YHEHUIO XKUBbLIX CUCTEM Pa3HOro YPOBHS OpraHM3auuu;

3) crtaHoBneHune y oby4varowmxca obwen KynbTypbl, YHKUMOHANbHOW rPamMOTHOCTW, pasBuTUE
YMEHUN OOBLACHATL U OLUEHMBATL SABMEHNSA OKPY)XXAIOLLEro Mupa >KMBOW NpUpoabl HA OCHOBAHWUK
3HaHWI 1 ONbITa, NOMYYEHHbIX NPU N3y4eHUN BLUONOrnK;

4) chopmupoBaHue y obyvaroLLMXCa YMEHMI UANOCTPUPOBaTb 3HaYeHne BONOrmyecknx 3HaHUn B
NPaKTUYEeCKOW OeATENbHOCTU YeroBeka, PasBUTUN COBPEMEHHBLIX MEAULIMHCKMX TEeXHOMOMn w
arpobroTexHoNornip;

5) BocCnMTaHWe YOEXOEHHOCTM B BO3MOXHOCTM MO3HAHWUS YENIOBEKOM >KMBOW NpUpoabl,
HeobXoANMMOCTN BEepPeXHOro OTHOLLEHUSI K HeW, cOobnioaeHUs 3TUYECKUX HOPM MpU MpoBeaeHUn
Ouonornyecknx nccrnegoBaHum;

6) 0Cco3HaHWe LEeHHOCTM BUONOrMYECKNX 3HAHUI AN NOBbILLEHUSA YPOBHS 9KONTOMMYECKON KynbTypbl,
Ansa (bopMMpOBaHMA Hay4YHOrO MUPOBO33PEHNS;

7) nNpuOBPETEHHBIX 3HAHWUA N YMEHUI B MOBCEOHEBHOMW XXW3HM ANSA OLEHKN MOCNEeACTBUIA CBOEW
AEeATENbHOCTU NO OTHOLLUEHUIO K OKpYXKatoLwen cpefe, cobCTBEHHOMY 340pOBLI0, 0O0CHOBaHME ”
cobntogeHne mep npodmnakTnki 3abonesaHui.



1.2.2. MnaHupyemble pe3ynbTaTbl OCBOEHUA y4eOHOW AucUMnIMHbI B cooTBeTCcTBMMU ¢ PIOC
CINO n Ha ocHoBe ®I'OC COO

O6wwe komneTteHumn (aanee — OK) n npodeccnoHanbHble komneteHummn (aanee — NK) oroc
ClNO B coOTHeCeHWM C §NUYHOCTHbIMW, MeTanpeaMeTHbIMU U NpeamMeTHbIMU  pesyrbTatamu

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

Koa n HanmeHoBaHue

HavmeHoBaHMe FINYHOCTHbIX U

HanmeHoBaHune npeamMmeTHbIX

pas3nnyHbIM KOHTEKCTaM.

-  TOTOBHOCTb K aKTUBHOW
[eATenbHOCTU TEXHONOMMYECKON U

OK, MK MeTanpenmMeTHbIX pesynbtaTtoB (Proc COO)
(®roc cno) pesynbtaTtoB (LLO, MP)
(Proc coo)

OK 01. B yactu TpynoBoro YmeTb

Bbibupatb cnocobbl | BocnNUTaHUs: MP6 1. ChopMMPOBaAHHOCTb 3HaHWIA O
peLleHns 3apav | - roroBHOCTB K Tpyay, | MecTe 1 pomm fbvonormm B cucteme
npodeccuoHarnbLHon OCO3HaHME LIeHHOCTM MacTepcTaa, | HAYHHOrO  SHaHMs:; byHKLMOHANBbHON
OesaTenbHoCTH . rPaMOTHOCTM YeroBeka [ANns peLleHus

Tpyponobue;
NPUMEHUTENbHO K XKM3HEHHbIX Npobnem.

MP6 2. CdopmMupoOBaHHOCTL YMEHMUS

packpblBaTb copepxaHue
counanbHon HanpaBNEHHOCTU, | ocHoBONONAararLnX ounonornyecknx
CNoCcoBHOCTL WHULMNPOBATb, | TEPMUHOB W MOHATUM: XM3Hb, KreTka,
nnaHMpoBaTb M CaMOCTOSITENTbHO | TKaHb, opraH, opraHusam, BUA,
BbINOMHSTb TaKylo AESATENbHOCTL; | NOMynAuus,  dKocucTema,  BUoLEeHOS,
- - HTEPEC K PasfnyHbIM oburocdepa; MeTabonumam (obmeH
chepam npoheccMoHanbHoI BelecTs
ESTENbHOCTA. N npeBpalleHNe 3JHeprum), romMmeocTtas

(camoperynsauusa), ©uocmHTe3 Gerka,
MeTanpegmeTHble pe3ynbTaThbl

CTPYKTYpHast opraHusaumsi  KUBbIX

OOJKHbI OTpaxaTb:
OBnageHue yHMBepcanbHbIMU
y4eOHbIMU NO3HaBaTeNbHbLIMU
OEeNCTBUSIMU:

CUCTEM, ANCKPETHOCTb, CaMOperynsauums,
camoBocnponssegeHve (penpoaykuus),
HacneaCTBeHHOCTb, N3MEeH4YNBOCTb,
9HEpPro3aBNCUMOCTb, POCT U pasBuUTue,

a) b6asosbie J102U4ECKUE | ypoBHEBAs OpraHM3aLys.

Oelicmeusi: NP6 3. CdopMUPOBAHHOCTb YMEHMS
- CaMOCTOATENbHO | packpbiBaTb copepxaHue
hopmynunpoBaTb M | ocHoBOMNoONarawLmx Buonornyeckmx
aKkTyanuauposaTb npo6nemy, | TeEOpUM " rmnores: KNeToYHOW,
paccMaTpuBaTh ee BCECTOPOHHE, | XPOMOCOMHOM, MyTaLMOHHOW,

- yCTaHaBnuBaTb CyLlJ,eCTBeHHbIﬁ

3BOJTFOLIMOHHON, NPOUCXOXAEHMUS XKU3HU
1 Yenoseka.

npusHaK WM OCHOBaHus  AOns
CpaBHeHWs, KknaccudukaLum MP6 4. CdopMUPOBaAHHOCTb YMEHMS
060BLEHUS: packpbiBaTb OCHOBoOMonaratoume
i onpenensiTh uenm ounonorunyeckme 3aKOHbI "
3akoHomepHoctn (. Menpgensa, T.
AEATENBHOCTY, safasarb MopraHa, H.W. BaBunosa, 3. ekkens,
napamertpel ®. Mionnepa, K. Bapa), rpaHuubl WX
U KpUTEPUU NX OOCTUXKEHUS; NPUMEHMMOCTU K XXMBbIM CUCTEMAM.
npoTnBoOpe4mnA B | npumeHeHus OCHOBHBbIX MeToa0B

paccmaTpunBaeMbIX ABNEHUAX;

Hay4yHOro MO3HaHWUsl, UCMONb3yeMbIX B
Ovonoruun: HabnageHus

- - BHOCUTb KOPPEKTUBLbI B

OEeATENbHOCTD, oLeHuBaThb M onncaHua XnBbixX CUCTeM, npoLeccos 1

COOTBETCTBUE pesynbTaToB SABMEHUI; opraHuzaumm u nposegeHudA

uensm, oLeHuBaTb pUCKM Ouonorn4yeckoro OKCNepumMeHTa,

NOCNeacTBUIN AeATENbHOCTM: BblABWXXEHNA rmnoTes, BblABJI1€HUNA
3aBUCMMOCT MeXOy wuccnengyembimm

6) 6a3oebie uccrnedosamernsckue
Oelicmeausi:

BeNMYMHaMK, OBBbACHEHNUA MONyYeHHbIX
pe3ynbLTaToB




- BnageTb HaBblkaMyn Yy4yebHo-
nccnegoBaTenbCKOM M MPOEKTHOM

OesaTenbHoCTH, HaBbIKaMM
paspeLueHnsi npobnem;

- BbISIBMATb NPUYMUHHO-
CNeACTBEHHbIE CBSA3U n
aKTyanua3npoBaTb 3agadvy,
BblABUraTb MMNOTE3Y €€ peLleHus,
HaxoauTb aprymeHThbI ans
JokasaTtenbcTBa CBOWX
YTBEPXOEHUN, 3ajaBaTtb

napameTpbl U KPUTEPUM PELLEHNS;
- aHanu3npoBaTb MOJTyYEHHbIE B
xone peLueHus 3agayn
pe3ynbTarthl, KPUTUYECKN
OLEeHuBaTb MX [JOCTOBEPHOCTb,
NporHo3upoBatb U3MEHEHUE B
HOBbIX YCIOBWSIX;

- paspabatbiBaTb NiiaH peLleHus
npobnembl C Yy4yeToM aHanusa
UMEeLLUNXCS  MaTepuanbHbIX W
HemaTepuarnbHbIX PECYPCOB;

-- YyMEeTb MNEepPEeHOCUTb 3HaHuUS B
no3HaBaTesNbHY U NPaKTUYECKYHO
obnacTu XnsHenesaTenbHOCTY;

- YMETb UHTErpMpoBaTh 3HAHUS 13
pasHbIX NpegMeTHbIX obnacrten;

- BblABMraTb HOBble  UAew,
npegnaratb OpUrnHarnbHble
noaxonbl U peLleHuns.

n  ¢dopmynMpoBaHNs  BbIBOAOB C
MCMONb30BAHMEM  HAYYHbIX MOHSITUNA,
TEOopUiA N 3aKOHOB.

MP6 6. CdopMUPOBAHHOCTbL YMEHMS
BblAENATb  CYLLECTBEHHbIE  MPU3HAKM
BMPYCOB, KNETOK NPOKapunoT U 3yKapuor;
OOHOKMETOYHbIX U MHOTOKINETOYHbIX
OpraHM3moB, BMAOB, OGMOreoLeHo30B U

3KOCUCTEM; OCOBGEHHOCTM MpoLeccoB
obmMeHa BelwecTB W” npeBpalleHus
3HeprMM B Knetke, (OTOCUHTE3a,
NnacTuy4eckoro M 3HEepreTMyYeckoro
obMeHa, XxeMOoCuHTEe3a, MUTO3a, Meno3a,
ONnoaOTBOPEHMS, pasBuTUS 7
pasMHOXEHWS, WHAMBMOYANbHOIO
pasBuTUA  opraHuamMa (OHTOreHesa),
60pb6bI 3a CyLLiECTBOBaHMe,
€CTECTBEHHOMO oTbopa,

B1aoobpasoBaHns, NPUCNocobrIeHHOCTH
OpraHn3MoB K cpefe 0buTaHus, BMMSIHNSA
KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX M3MEHEHUI

B 9KOCMCTEMAX CBOEN MECTHOCTH,
KpyroBopoTa BeLLEeCTB M npeBpalleHune
3Heprum B buocgepe.

MP6 7. CdopMUPOBaHHOCTbL YMEHMS
NPUMEHSTb MNOJIydeHHblE 3HaHMSA OIS
06bsACHEHNsT BMONOrMYecknx NpPoLeccoB
N SIBNEHWI, AN NPUHATUS NPaKTUYECKNX
peLleHnin B NOBCEQHEBHOMN XN3HN

C uenblo obecneyeHns OGe3onacHoOCTU

CBOEro 300pOBbS " 340pOoBbS
oKpyXXawwmx  nogen, cobnogeHus
340poBOro  obpasa  KM3HKW,  HOPM
rPamMoOTHOrO NMOBEAEHUS B OKPYXatoLLen
npupoaHoun cpege; noHnmaHue
HeobX0AMMOCTH NCNoNb30BaHNs
OOCTWKEHU COBPEMEHHON Guonorum u
OuoTexHomnornin AN pauMoHarnbHOro
NpPUPOAONONbL30BaHMS.

MP6 8. CdopmMUPOBAHHOCTb YMEHMS
pewatb oduonoruyeckne 3agayu,
COCTaBMATb FEHOTUMUYECKME  CXEMbI
CKpelLBaHus

Ona  pasHbiX TUMOB  HacneaoBaHUS

MPU3HAKOB Yy OPraHU3mMoB, COCTaBMATb
CXeMbl NepeHoca BELeCTB U 3Hepruv B
akocucTemax (Lenu NUTaHusi, NuLLeBble
cetn).

MP6 9. CdopmMUpOBaAHHOCTb YMEHMN
KPUTUYECKN OUEeHMBATbL MHAOPMaLMIO
Buronorunyeckoro copepXaHusi,
BKITHOYAIOLLYIO MCEBAOHAYYHbIE 3HAHWUSA
M3 pasnunyHbiX WCTOYHWMKOB (CpeacTBa
MaccoBou nMHpopmaumn, Hay4HO-
nonynsipHble maTepuansbl);
WHTEPNpeTUpOoBaTb 3TUYECKME aCMeKThbl

COBPEMEHHbIX uccrnegosaHuin B
ovonorun, mMeguumHe, GUOTEXHOMNOMNK;
paccmarpusaTb rnobansHble
aKonoruyeckue npobnemsl




COBpPEMEHHOCTH,  bopMupoBaTb MO
OTHOLLIEHWIO K HUM  COBCTBEHHYIO
nosunumio.

MP6 10. CdopMMpOBaAHHOCTbL YMEHUN
co3gaBaTb COBCTBEHHbIE MNCbMEHHbIE U
yCTHble ~ cooOWeHnss Ha  OCHOBe
ovonormuyeckomn MHdopMaLnn n3
HECKOMbKUX  UCTOYHUKOB,  rPamMOTHO
MCMnonb30BaTb MOHATUMHBLIA  annapat
fduonoruu.

OK 02.
Mcnonb3oBaTtb
COBpPEMEHHbIE CpeacTBa

JInyHOCTHLIE pe3ynbTaThbl
AOJKHbl OTpaXatb B YacTu:
LHEeHHOCTU HAay4YHOro no3HaHuA:

MP6 1. CdhopmMUPOBAHHOCTL 3HAHUN O
MecTe M ponu OGuonormm B cCUCTEME
Hay4YHOro 3HaHuA;  PYHKLUUOHAMNBLHON

rnoucka, aHanu3aa -ChOPMUPOBAHHOCTb rPamMoOTHOCTU 4YenoBeka AN pelleHus
W MHTepnpeTaumm MUPOBO33pEHNS, XXM3HEHHbIX Npobnem.
NMHopMaunn cooTBeTCTBYtoLLEero coppemeHHoMy| NP6 7. CdopMMpOBaHHOCTL  YMEHUS
N MHOPMALMOHHbIE YPOBHIO  pas3BMTUSE  HAYKM Y| NPUMEHATb MONTyYEHHbIE 3HaHuA Ans
TEexXHonormm ans obLLecTBEHHON NpakTukun, 06bACHEHNA BMONOrMYecKMX NPOLLECCOB
BbINOMHEHNs 3agaq OCHOBAHHOIO Ha guanore KynbTyp, W SIBNEHWI, O MPUHSATUSA NPaKTUYECKNX
npodeccuoHanbLHon cnocobcTByOLLErO OCO3HaHMWI| PELUEHUA B MOBCEAHEBHOM >KU3HU C
OeaTenbHOCTH CBOEro Mecta B MNONMUKYNbTypHOM| Lenbto  obecneyeHunss 6e3onacHOCTH
Mupe. CBOEro 340p0BbsI " 340pOBbS
MeTanpegmMeTHble pe3ynbTaThl OKpYXalLWKUX  nogen,  cobnogeHus
[OJKHbI OTpaXaThb: 340poBOro  obpasa  KWM3HK,  HOPM
Osnapenuve YHMBEpPCanbHbIMY| FPAaMOTHOIO MOBEOEHUS B OKpyXatoLlen
y4ebHbIMU nosHaBaTeNbHbIMY NMPUPOOHOMN cpege; NoHMMaHue
OEeWCTBUSIMU: HeobXxoaMMOoCTH NCMNONb30BaHWs
B) paboTa ¢ nHgopmaumei: OOCTWKEHUN COBPEMEHHOW Buonornm m
- BNafgeTb HaBblkaMW MNOMy4YeHUsi OBUMOTEXHONOMMI ANs  paLMOHarbHOro
nHdopmaLmm Np1MpoaONONb30BaHMS.
M3 WUCTOYHMKOB pasHbix Tunos, NP6 10. ChopMMpOBaHHOCTb YMEHUN
CaMOCTOATENbHO  OCYLLECTBNATH CO34aBaTb COOCTBEHHbIE MUCBMEHHBIE U
MOuCK, aHanm3, CUCTeMaTm3aLmio | yCTHble  coobLleHMss  Ha  OCHOBe
U uHTepnpeTaumio unHdopmauum bruonornyeckomn WHopmaunm "3
pasnuuHbIX  BUOOB U (POPM| HECKONMbKMX  MCTOYHMKOB,  PaMOTHO
npeacTaBneHns; ncnonb3oBaTb MOHATUMHBIA ~ annapaT
- OueHMBaTb  [JOCTOBEPHOCTL, Guonorum
NErMTUMHOCTb MHopMaLuu,
ee COOTBETCTBME MpPaBOBbLIM U
MOpPasnbHO-3TUYECKMM HOpMaMm
OK 04. INuyHOCTHBIE pesynbtatel | [IP6 5. MpuobpeteHne  onbiTa
OdbdekTnBHO [OMKHLI OTpaxaTb B 4acTu: | TPUMEHEHUs OCHOBHbIX MeTOa0B
B3aUMOENCTBOBATb U LEHHOCTU HAy4HOro no3HaHusi: | HAYWYHOTO MO3HAHWSA, MCMONb3yembiX B
pabotatb 0CO3HaHME LEHHOCTW  Hay4HOiA Ovonorun: HabnwgeHns u  onucaHus
B KONNeKTuase [ESITENbHOCTH, FOTOBHOCTL | KVIBbBIX CUCTEM, MPOLIECCOB M SBMEHNN;
N KOMaHge. OCYECTBISTL  NPOSKTHYID W opraHusaumm n npoBefeHus
fuornormyeckoro 3KCMNEPUMEHTA,
nccneaoBsartenbekyto BbIOABWXEHUSA  TUMOTE3,  BbISIBIIEHMS
ACATENLHOCTb MHAMBUAYANBHO U | sappucumocT Mexay —vccriegyeMbiMu
B rpynne. BEMMYMHAMUN, OOBACHEHMS MOMYyYEHHbIX

MeTtanpegmeTHble pe3ynbTaThl
OOMXKHbI OTpaxaTb:

OsnapeHve YHUBepCarnbHbIMM
KOMMYHVKaTUBHbIMU OENCTBUAMM:
6) coBMeCTHas 4eATenbHOCTb:

- MoHMMaTb W WCNOMb30BaTb
npeumyLlecTsa KOMaHZHOW U
WHAMBUAYanbHOWM paboThbl;

- NpUYHUMMaTb LenM COBMECTHOW

[eATesiIbHOCTUN, OpraHM30oBbIBATb U

pe3ynbTaToB 7] dhopmynupoBaHms
BbIBOLOB C MCMOMb30BAHNEM Hay4HbIX
NOHATUIN, TEOPUI U 3aKOHOB

7




KOopAOnHMpoOBaTb OEencTBus no ee

OOCTWXKEHWIO: COCTaBNATb MnaH
OencTBuin, pacnpegensatb ponun c
y4eTOM  MHEHWA  y4acTHMKOB
obecyxpaTb pesynbTaThl
COBMECTHOWN paboTbl
OK 07. JNInyHOCTHLIE pesynbtatel | [IP6 5. [lpuobpeteHve  onbiTa
CopeiictBoBaTh [OMXKHbI OTpaXaTb B 4YacTu: | MPUMEHeHUs OCHOBHBbIX MEeToA0B
COXPaHEHMIO 3KONOrMYecKOro BOCNUTAHUS: Hay4HOro MO3HAHWUS, MCMOMb3yeMblX B
OKpy>KatoLLel cpeabl, ) ChOPMMPOBAHHOCTb 6uonornn: HabnogeHus wu onucaHns
pecypcocbepexeHuto, SKONOFYECKOI KynbTypbi, | KVIBbIX CUCTEM, NPOLECCOB 1 SBREHN;
NPUMEHSTb 3HaHWsI 06 opraHu3aumm n npoBeeHus
N3MEHEeHUN Knumara, MOHMMAHWE BIUAHA COLMANBHO" | 6,060 yeckoro 9KCNEepUMEHTa,
NPUHLUMNBI Gepexnuporo | PKOHOMUHECKUX — NMPOUECCOB  HA | g npywennss  rvnoTes,  BbisBNEHUs!
NpPonsBoACTBa, coctoanne — Np1poAHou W | saBucumocT mexay umccneayembiMu
adppekTuBHO coumarnbHon CpeAbl, OCO3HAHWE | penuyMHaMK, OOBACHEHUS MOMYYEHHbIX
AelncTBoBaThb B rno6arnbHoro XapakTtepa | pesynbtaTtoB " chopmynupoBaHms
YpesBblyalHbIX 3Koformyeckmx npobnem; BbIBOJOB C WCMONb30BAHMEM HayYHbIX
CUTyaLusix - nnaHMpoBaHue 1 | NOHATUIA, TEOPMI N 3aKOHOB.
ocywiectenene peucteuit B | [1P6 6. ChopmupoBaHHOCTb  yMeEHUS!
OKpyXaloLeil cpege Ha OcHose | BBIAGNSATb  CYLIECTBEHHbIE  MPU3HAKM
3HaHWs  Lenell  ycToilumoro | BYPYCOB, KIETOK MPOKApUOT 1 3ykapuor;
Pa3BUTUS YETIOBEYECTBA: OOHOKMETOYHbIX U MHOTOKNETOYHbIX
. aKTVIBHOE HenpusTie meicTamii OopraHusmoB, BMAOB, GMOreoLeHO30B U
2 | akocmcTeM; 0OCOBGEHHOCTM  MpPOLEeCcCOoB
MPUHOCALUMX BPEN OKPYXAIOWEN | 6vena BelwecTB W npeBpalLeHus
cpene; aHeprMM B KrneTke, (POTOCUHTE3a,
- ymeHune MPOrHO3NPOBATk | MacTUYEcKoro U 3HEepPreTUYECKoro
HebnaronpuATHbLIE 9KONOTUYECKNE | oBMeHa, XeMOCUHTEe3a, MUTO3a, Melosa,
nocrneacTeusi NpeanpuHUMaemblX | OnsioA0TBOPEHWS, pasBuTUS 7
OencTBuin, npegoTepallaTth ux; pa3MHOXeHud, WHOMBMAYaAlbHOIo
- pacLumMpeHmne onbiTa | PasBUTUS  opraHuMama  (OHTOreHesa),
AeATenbHOCTH akonoruyeckoit | 60pbObI 3a cyllecrsoBaHue,
HanpaBNeHHOCTY. €CTECTBEHHOMO oTbopa,
MeTanpeameTHble  peaynbTats BMO006pa3oBaHms, NpMcnocobneHHoCTH
) OpraHM3moB Kk cpee obuTaHusl, BMUAHUS
AOTDKHBI OTpaxaTk. KOMMOHEHTOB 3KOCUCTEM,
OenapeHne yHNBEPCANbLHBLIMM | orhon e pHbix N3MeHeHuiA B
KOMMYHUKaTUBHBIMW 9KOCUCTEMax  CBOEil  MeCTHOCTM,
AencTeusamMu. KpyroBopoTa BeLleCcTB M MpeBpalleHue
6) COBMECTHaA OeATeNIbHOCTb: 3Heprun B 6V|oc(pepe_
- noHumatb M ucnonb3osatb | NP6 7. CdopMUPOBAHHOCTb YMEHMS
npeMMyllecTsa KOMaHOHOW U | NPUMEHSTb MOMyYeHHble 3HaHua Ans
VIHﬂ,VIBMﬂ,yaJ'IbHOVI pa6o'|'b|; 06BbSACHEHUsT BMONOrMyYecKnx npoueccos
- NMPUHAMATL LMW COBMECTHOI | Y ABNEHNIA, NS MPUHATMA NPaKTUYECKNX
[eATenbHOCTW, OpraHn3oBbIBaTh 1 | PELLIEHMN B NOBCEAHEBHON KM3HW  C
KOOPAVHMPOBATL AGIACTBIR MO 66 uenbto obecneyeHns HesonacHOCTU
OOCTWXKEHWIO: COCTaBNATb MnaH cBoero 3A0pOBBA 1 3AOPOBLA
y N oKpyXawlmx  niogen,  cobnogeHus
AENCTBAW, PaCnpeaenate poim C | 3non080r0  o6pasa  KWU3HM,  HOPM
y4€TOM  MHEHWN  YHAaCTHUKOB | rhamoTHOro nosedeHUs B OKpyKatoLlei
obeyxaatb pesynbTatbl | npupogHom cpene; noHnmaHue
COBMECTHOW paboThbl HeobxoaAMMoCTH NCrnonb3oBaHUs
OOCTWXKEHUA COBpPEMEHHON Guomnornm u
GUoTEXHONOMMIN  ANs  pauuoHanbHOro
NpUpPoAoNoNL30BaHUS
BA. 01
MNpepoctaBneHne 3HaTb

napuKkmMaxepckux ycnyr
(mo BbIOOPY)




MK 1.1. PaspabaTbiBaTh
W BbIMOSHSATb
Knaccuyeckme u
COBpPEMEHHbIE,
KOMMepyeckme
XKEHCKMNe, MyXckue (B
TOM yucne
odopmneHue ycoB u
Boponapl), oeTckue
CTPWXKKM BONOC
pasnuyHbIMK
WHCTPYMEHTaMM 1
TEXHUKaMMU.

MK 1.2. BbinonHATb
XMMUYyeckoe
BO34eNCTBME (BKNIOYas
3aBUBKY 1
BbINPSIMIIEHNE BOSOC) C
ncrnonb3oBaHnem
COBPEMEHHbIX
TEXHOMNOIMN.

MK 1.3. BbinonHaTb
NPOCTbI€ U CMOXHblE
BMAbl OKpaLUMBaHUS
BOJS1OC C y4eTOM
3anpoca KImneHTa.

MK 1.4. PaspabatbiBaTb
W BbINOMHATD
Krnaccuyeckue n
COBpPEMEHHbIE,
KOMMepyeckue yknagku
M NpUYecKkn Ha Borocax
pasnnyHoOmn ANvHbI
pasnnMyHbIMU
WHCTPYMEHTaMu 1
TEXHUKaMMU.

MK 1.5. MogenupoBaTtb
NpUYEeCKN pasnmyHoOro
Ha3Ha4yeHus Ha
BOSIOCax passiMyHoOn
ONVHBI C MPUMEHEHNEM
YKpaLleHui 1
MOCTMXEPHbIX N3AEeNUI
C Y4eTOM TEHOEHLMN
Mozbl.

- OCHOBHble ©Ouonorvyeckne nPUHLKNBLI, CBA3@HHbIE C aHaToMuen W
M3MOMornMen Koxu, BOJSIOC, HOFTEM W APYruX TKaHEW, MCNOoNb3yeMbiX B
KOCMETOSNOMMM U NHAYCTPUM KpacoTbl.

- BNusHMEe Buonormyecknx hakTopoB Ha 300POBbE M COCTOSHME KOXM, BOMOC
N HOrTen, a Takke ocoBEHHOCTN BUONOrMYecKMX MPOLECCOB, BIMSIIOWMX Ha
pereHepaLuio 1 cTapeHue TKaHewn.

- OCHOBbI 3KONormyeckonm 6e30MacHOCTW, CaHuTapHbIX TpeboBaHui w
TMMIMEHNYECKNX  HOPM,  perynupylowmx paboty ¢ Buonormyecknmn
MaTepuanamu n KOCMeTU4ECKUMU CpeacTBaMu.

- COBpPEMEHHble MeToAbl M MPUHUUMBI BMOTEXHONMOIMMN, NPUMEHSIEMbIX B
paspaboTke W MpPoOM3BOACTBE KOCMETMYECKMX CPEACTB, a Tawkke Ans
NoBbILEHNS UX 3P PEKTUBHOCTU N BE30MNacHOCTN.

YmeTb
- aHanuaupoBaTb OMONOrnMYeckMe CBOWCTBA KOXW, BOSIOC
MHOMBMAYanbHbIX METOAOB yXoAda v npoueayp.
- MPUMEHATb 3HaAHMSA O TMIMeHe, CaHUTaPHbIX HOpMax 1 npaBunax obpaboTku
OvonorMdyecknx MartepuanoB Ans  NpegoTBpalleHust  UHekumn 1
obecnevyeHns 6€30nacHOCTU KITMEHTOB.
- MCMOMNb30BaTb BMOTEXHONOrMYECKne MeToAbl AN pa3paboTkuy, ynyylleHus
N KOHTPOIS Ka4ecTBa KOCMETUYECKUX CPEeACTB U NpoLeayp.
- 0O6BSACHATL KNMeHTaM 0COBEHHOCTN BUONOrMYECKMX NPOLLECCOB, BNMNSOLLMX
Ha COCTOSHME KOXW, BOJIOC W HOITeW, a Takke WH(POPMUpPOBaTL O
OMOTEXHONMOMMYECKMX MHHOBALMSIX B WHOYCTPUM KpacoTbl AMs MOBbILLIEHWUS
[OBEpPUS N YPOBHSI cepBUca.

ana nogbopa

1.3 LUeneBble

AUNCUunnIiunHbI, B COOTBETCTBUU C ﬂpOFpaMMOVI BOCNUTaHUA

opueHTUpbl, ¢opMMpyemMble B MnpoLecce OCBOEHUS Y4yeOHOWM

no cneumanoHoctn 43.02.17

TexHonornm nHayCTpmum KpacoTbl

O6o3HauyeHne

LleneBble opueHTUPLI

O 36

[deATenbHo BbipaXaloWwWii No3HaBaTenbHble WHTEpeChl
obnacTax ¢ Y4&TOM CBOMX WHTEpPEecoB, CMNOCOBHOCTEN, OOCTUXEHWI, BbliGpaHHOro
HanpasBneHusa NpodeccnoHanbHOro 06pasoBaHnsa U NOATOTOBKM.

B pa3HbIiX MNpeaMeTHbIX

1o 37

O6nagatowmin npeacTaBrieHNEM O COBPEMEHHOWN Hay4YHOWN KapTUHE MUPa, AOCTKEHUSIX
Haykn M TEXHWUKW, apryMEHTMPOBAHHO BbipaXKaloLWMIA NMOHMMAHWE 3HAYEHUS HayKu U
TEXHONOTMI ANs1 pa3BUTUS POCCUIACKOro obliecTBa 1 obecneveHns ero 6e30nacHOCTU.
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O 40

|/|C|'IOJ'Ib3yI'OLIJ,I/IIZ COBpeEMEHHbIE cCcpeacTtBa MNMOUCKa, aHalnm3a WU WUHTepnpetTauum
VIHq)OpMaU,VIVI, I/IHCbOpMaLI,VIOHHbIe TEXHOJ1I0TnN and BbIMOJIHEHUA 3agav
I'IpOd)ECCI/IOHGJ'IbHOVI AEeATEJNIbHOCTU.

0O 41

PassuBatoLwmnm n I'IpVIMeHFlIOLLI,VI17I HaBbIK/ HAbMOAEHWS], HAKOMNITEHUS N CUCTEMaTU3aLUmmn
CbaKTOB, OCMbICJTEHUA OnbiTa B eCTeCTBeHHOHayHHOVI n I'yMaHVITapHOIZ obnactax
No3HaHWUA, UccregoBaTenbCKon n I'IpOdJGCCVIOHGJ'IbHOVI AeATEeNIbHOCTU
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2. CTPYKTYPA N COQEPXXAHWUE YYEBHOW OUCLUUMIIUHDI

2.1. O6bem y4yebHOM AUCLMNNUHBLI U BUAbI y4eO0HOM paboThl

. O6bem B
Bua yye6HoM paboTbl
yacax
O61bem ob6pasoBaTeNnbHON NPOrpaMMbl AUCLUNIIUHDI 72
BT.u.
OcHOBHOe cogepXxaHue 72
BT. Y.
TeopeTuyeckoe obyyeHmne 45
npakTuyeckme 3aHaTuA 14
nabopaTtopHble 3aHATUS -
MpodeccnoHanbLHO-opueHTUPOBaHHOE coAepxaHue (cogepxaHue i
NpUKnagHoro moayns)
BT. Y.
TeopeTuyeckoe obyyeHne 2
NnpakTU4eckme 3aHATUS 10
MpomexyToyHasa aTrectauua B Buae amdcgepeHunpoBaHHoOro savyera 1

(2 cemecTp)
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2.2. TemaTunyeckuu nnaH u cogepxaHme y4e6Hon aucumnnuubl B[.10 Buonorus
Koabl koMmneTeHUUN,
HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaHHOE), O6bem ¢opmmpoBaHuio
pas3genoB v TeMm npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3N1IeMEeHT NporpamMmbl
1 2 3 4
2 cemecTp 72:
48 Teop.,
24 np.
Paspen 1. Buonorus kak Hayka. JKuBble CUCTEMbI U UX OpraHu3auus 2
Tema 1.1. CopepxaHue y4yebHoro marepmana 2 OK 01,
Buonorus B cucteme Buonorns — Hayka o xuBon npupoge. Csasu Guonormm ¢ OBLLECTBEHHBIMWU, TEXHUYECKUMU U LO 36,37,40,41
Hayk. ObLwas APYrMMM eCTECTBEHHbIMW Haykamu, punocodmen, penurnen, 3TMKON, 3CTEeTMKON 1 npasom. Ponb
XapakTepucTnKa xXmu3Hu Buronorum B hopmMupoBaHnm COBpEMEHHON HaYy4YHOMN KapTuHbI Mupa. Cnuctema Bruonorniyecknx Hayk.
MeToabl MO3HaHUSA KMBOW npupodbl (HabnageHue, 3KCMEPUMEHT, ONWcaHue, W3MepEeHue,
Knaccudukaums, MmoaenMpoBaHue, ctaTucTnyeckas obpaboTka AaHHbIX).
XKuBble cuctembl (bMocuctembl) kak npegmeTt udydeHuss Guonormm. OTnNMYMe XMBbIX CUCTEM OT
HeopraHmyeckon npupoapl. CBoncTea buocnctem n nx pasHoobpasue.
YpOBHM oOpraHusaumm OMOCUCTEM: MOIEKYNSAPHO-TEHETUYECKNIA, KINETOYHbIA, OpraHM3MeHHbIN,
nonynsunoHHO-BUO0BON, 3KOCUCTEMHBIV (1O - reoleHOTUYECKNin), BrocdepHbIi
Pasgen 2. XuMM4eCcKuin COCTaB U CTPOEHUE KIETKU 8
Tema 2.1. CopepxaHue y4yebHoro marepmana 2 OK 01, OK 02, OK 04
CTpyKTYypHO- Lintonorua — Hayka o knetke. KnetouHasa Teopusi — npumep B3anmoaenctsnsa naen n ¢axkrtos B LO 36,37,40,41
YHKLMOHabHas Hay4YHOM Mo3HaHUN. MeToabl N3ydYeHUsT KNETKN.

opraHu3auma KneTok

KneTka kak LienocTHas xuBas cuctema. Tunbl KNeTok: dykapmoTuyeckas v npokapmotmyeckas
OcobeHHOCTM CTpoeHusa npokapuoTnyeckon knetkn. KnetouHas cTeHka Gaktepui. CTpoeHue
3yKapnoTm4eckon KneTkn. OCHOBHblE OTNUYMSA PACTUTENbHOW, XXMBOTHOW W TPUBHOW KNETKW.
[MoBEpXHOCTHbIE CTPYKTYPbl KMETOK — KNeTOYHas CTeHKa, [MMKOKamnuKC, Wux yHKumm.
lNMna3matnyeckas membpaHa, ee CBOMCTBA U DYHKLNW.

Untonnasma n ee opraHouabl. OgHomembpaHHble opraHomabl kneTku: OINC, annapat Monbaxwu,
nn3ocomsbl. [lonyaBTOHOMHbIE OpraHouabl KNeTKW: MUTOXOHApUM, nnactuiel. [NpoucxoxaeHue
MUTOXOHAPUA W nnactug. Buabl nnactmg. HemembpaHHble opraHouabl Knetku: pubocomsl,
KNETOYHbIW LLEHTP, LEHTPUONN, PECHUYKN, XKIYTUKU. PYHKLIMM OpraHOMAOB KNeTkW. BkroyeHus.
Anpo — perynatopHbin LeHTp kneTkn. CTpoeHue agpa: sgepHas obonodka, kapuonnasma,
XPOMaTWH, A4pPbILWKO. XpOMOCOMbI. TpaHCMOPT BELLECTB B KneTke. HeknetoyHble (oopMbl KU3HU —
Bupycbl. ctopusa otkpbiTns Bupycos (0. V. ViBaHoBckuin). OcobeHHOCTN CTPOEHMS 1 XKN3HEHHOTO
umkna BupycoB. baktepuodarn. BonesHu pacTeHuin, XMBOTHbIX W YernoBeKka, Bbl3blBaeMble
Bupycamu. Bupyc nmmyHogedmumTta yenoseka (BUY) — Bosbyautens ClrW[Oa. MNpodmnaktuka
pacnpocTpaHeHnsi BUPYCHbIX 3abonesaHun
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Konobl koMneTeHUu,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE), O6bem ¢opmmpoBaHuo
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHON Moaynb Yacos KOTOPbIX
cnocob6cTByeT
3NEeMEeHT NporpamMmbl
1 2 3 4
Tema 2.2. XuMmn4yeckuin XUMMYECKMIA COCTaB KNEeTKN. XMMNYECKNE 3MEMEHTbI: MakpoanieMeHTbl, MMKpOanemeHThl. Boga un 2 OK 01, OK 02, OK 04
cocTaB KneTku. Boga n MUHepanbHble BellectBa. PyHKUMM BOAbl U MUHepanbHbIX BelecTB B knetke. lNogaepxaHue L0 36,37,40,41
MUHeparbHble ocMoTuYeckoro banaHca.
BellecTBa TemaTuKa NpakTM4eCKUX 3aHATUN
MNMpaktnyeckoe 3aHaTMe Ne 1. Buonorvdeckasd ponb MUHeEpanbHbIX BELECTB B 0becneyeHum 2
XWU3HeJeaTenbHOCT OPraHM3mMoB, NposiBNeHns gucbanaHca MUHEpanbHbIX 3NIEMEHTOB.
Tema 2.3. CopepxaHue y4yebHoro marepmana 2
Bronornyeckn BaxHble Benku. CoctaB n ctpoeHue 6enkoB. AMMHOKMCNOTbI — MOHOMepbl benkoB. HesameHumble u© OK 01, OK 02, OK 04
XVMUYeCKne 3aMeHVMble aMWUHOKUCIOTbl. AMUHOKUCINOTHBIA COCTaB. YPOBHM CTPYKTYpbl GENKOBOW MONEKynbl Lo 36,37,40,41
coefivHeHus (nepBuYHas, BTOpMYHasA, TPETUYHAA 1 YeTBepTMYHas CTPyKTypa). Xummudeckne csoncTsa 6enkos.
Buonornuyeckne dyHkumm Genkos. PepmeHTbl — 6uonornyeckne katanusaTtopbl. CTpoeHue
depMeHTa: aKkTMBHbIN LEeHTp, cybcTpaTHas cneundundHocTb. KodepmeHnThl. ButamuHbl. OTnvyms
PEepPMEHTOB OT HEOPraHNYECKNX KaTann3aTopoB.
YrneBopbl: MOHOCaxapuabl (rnoko3a, pubosa u ge3okcnpnbosa), aucaxapuipl (caxaposa, lakrtosa)
1 nonucaxapvabl (Kpaxmar, rMKoreH, Lenntonosa). buonornyeckme dyHkUmMM yrnesogos. Jiunuapi:
Tpyurnuuepuabl, doconunuibl, cTepounabl. M'apodnnbHo-rnapodobHbIe cBOMCTBA.
Buonornuyeckne cyHkuum nunugos. CpaBHeHue yrneBonoB, OENKOB M NMUNUOOB Kak MCTOYHUKOB
aHepruun. HykneuHosble kucnotbl: AHK n PHK. Hykneotuabl — MOHOMEpPbLI HYKIEWHOBBLIX KUCIOT.
Ctpoenve n cpyHkumm OHK. CtpoeHue n dyHkummn PHK. AT®: ctpoeHune n doyHKLmK
Paspgen 3. XXnsHepesAtTenbHOCTb KNEeTKU 6
Tema 3.1. CopepxaHue y4yebHoro matepmana 2
O6meH BelwecTB 1 O6MeH BellecTB, unuM metabonuam. Accumunsauus (nnactuyeckui obMeH) M OUCCUMUNALUS OK 01, OK 02, OK 04
npespalleHne 3Heprun B | (aHepreTudeckni obmeH) — OBe CTOPOHbI €AuHOro npouecca metabonuama. Ponb 3akoHOB Lo 36,37,40,41
KneTke COXpaHeHus BellecTBa W 9Heprum B MNOHMMaHum metabonuama. Tunbl obmeHa BeLlecTB:
aBTOTPOMHbIN U reTepoTpoHbIN. Ponb chepMeHTOB B 0OMEHe BELLeCTB 1 NpeBpaLLeHnn SHeprum
B kreTtke. doTocumHTe3. CBeToBas M TemHoBasi dasbl oTtocmHTe3da. Peakumm ¢oTocmHTesa.
OdhekTnBHOCTL POTOCUHTE3A. 3HaYeHMe POTOCUHTE3a ANS XM3HN Ha 3emne. BrnvsHue ycnosui
cpedbl Ha (POTOCUHTE3 M CMOCOOLI MOBLILEHWS €ro NPOAYKTUBHOCTU Y KYFNbTYPHbIX PaCTEHWN.
XeMocuHTe3. XeMoCcuHTe3npyowue bakrepumn. 3HayeHe XeMOCUHTE3a ANs XU3HU Ha 3emne.
OHepreTnyeckuin obmeH B kneTke. PacuienneHve BeLecTB, BblOeNEHWE W aKKyMyrnupoBaHue
3HeprMn B kneTke. JTanbl 3HepreTndeckoro obmeHa. [nukonu3. BpoxeHne u ero BuAbl.
KucnopogHoe okucneHue, unu KnetovHoe pAbixaHue. OkucnutenbHoe ocdhopunmpoBaHue.
O PhEeKTUBHOCTL SHEPreTU4eckoro obmeHa.
Tema 3.2. CopepxaHue y4yeObHOro matepmana 2 OK 01, OK 02, OK 04
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HaumeHoBaHue
pas3genoB v TeMm

CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

1

2

4

BuocuHTes 6enka.

Peakuun matpuyHoro cuHtesa. 'eHeTudeckasa nHgpopmaums n OHK. Peanunsauuns reHeTudeckomn
MHdOpPMaUUKN B KneTke. NeHeTUYeCKUn Kog U ero CBOMCTBa. TpaHCKpMNUMA — MaTPUYHbIN CUHTE3
PHK. TpaHcnauus — 6uocuHTes Oenka. dtanbl TpaHcnaumn. KogmpoBaHue ammHokucnoT. Ponb
pubocom B 6MOCUHTE3E Genka

TemaTtuka NMPAaKTN4eCKux 3aHATUMN

MNpaktnyeckoe 3aHaTMe Ne2. «PeweHwe 3agay Ha onpegeneHne nocnegoBaTenbHOCTU
HYKIeoTnaoB»

LO 36,37,40,41

Paspgen 4. PaamHoOXeHue

n mHaueunpgyanbHoe passutme opraHM3mMoB

Tema 4.1.
YKM3HEHHBIN LMKN KNETKN

CopepxaHue yyebHoro matepmana

KneTouHbIN LUK, UNK XXM3HEHHbIN UMk kneTkn. MHtepdasa n mutos. lNpoueccel, npoTekatowue B
uHTepdpase. Pennukauma — peakuus wmartpudHoro cuHteda [OHK. CtpoeHue xpomocom.
XpOMOCOMHbIM Habop — kapuoTun. [OunnougHbin M ranfovaHbli  XPOMOCOMHbIE  Habopbl.
XpomaTugbl. LinTonornyeckme ocHOBbI pasMHOXEHUSA U UHAMBUAYaANbHOrO pasBUTUSA OPraHM3MoB.
OeneHune kneTtkm — mnto3. CTtagmm muTosa. lNMpouecckl, npoucxoasiume Ha pasHblx CTagusx MnTosa.
Buonornyecknii cmbicn muTo3a. MNMporpammupyemas rmbernb KneTkn - anonTos

OK 01, OK 02, OK 04
LIO 36,37,40,41

Tema 4.2. dopmbl
pa3MHOXeHUs
opraHu3moB

CopaepxxaHue yyeGHOro marepuana

dopMbl  pasMHOXeEHMS opraHuamoB: Gecnornoe v nonoeoe. Buabl 6ecnonoro pasmHOXEHWUs:
AeneHne HagBoe M MOYKOBaHWE OOHO M MHOFOKMETOYHbIX, CnopoobpasoBaHue, BeretatuBHOE
pasMHOXxeHue. VICKyCCTBEHHOE KMOHUPOBaHME OPraHn3MOoB, ero 3HayeHne Ang cenexkumm.
lMonoBoe pa3mMHOXeHue, ero oTnuuusa ot Gecnonoro. Mewnos. Crtagun menosa. [lpouecchl,
NpouCXo4slMe Ha cTagusx wMerno3a. [loBegeHne xpomocom B Menose. KpoccuHroBep.
Bvonornyecknii cmbicn U 3HadeHne Mewno3a. FameToreHes — npouecc obpa3oBaHWs MOMOBbIX
KMNeTOoK Y XUBOTHbIX. [MonoBble Xeneabl: CEMEeHHUKUN 1 AndHKKK. OBpa3oBaHve 1 pa3BuTrE NOSIOBbIX
KNeToK — rameT (cnepMaTo3oua, SnLekneTka) — cnepmartoreHes n ooreHe3. OcobeHHOCTU CTPOEHMS
ANLEKNEeToK 1 cnepmaTo3ongoB. OnnogoteopeHue. MNapTeHoreHes

OK 01, OK 02, OK 04
LiO 36,37,40,41

Tema 4.3.
WHausugyansHoe
pas3BuTne opraHM3MoB

CopepxaHue y4yebHoOro matepmana

WuouBnayanbHoe pas3sutue (OHTOoreHes). OMOpuoHanbHoe passutve (ambpuoreHes). JTansbl
9MOpUOHaNbHOrO pasBUTUS Y MO3BOHOYHbLIX XMBOTHbIX: ApobneHne, racTpynsaums, opraHoreHes.
MocTtambpuoHanbHoe passuTue. Tunbl NOCTAIMOPUOHANBLHOIO pPas3BUTUA: MNPSIMOE, HenpsMoe
(nMMunHo4YHOE). BrivsiHMe cpedbl Ha pasBUTME OPraHM3moB; (QaKTopbl, CMNOCOOHbLIE Bbl3biBaTb
BPOXAEHHbIE ypoacTBa. PocT n passutne pacteHuin. OHTOreHe3 LUBETKOBOrO pacTeHUs: OBOVHOE
ONNoJ0TBOPEHNE, CTPOEHME CEMEHW, CTAAUN Pa3BUTUS

TemaTuka npakTU4ECKUX 3aHATUN

OK 01, OK 02, OK 04
LIO 36,37,40,41
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HaumeHoBaHue
pas3genoB v TeMm

CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

2

w

4

MpakTuyeckoe 3aHsaTne Ne3. «BakumHaumsa kak npodmnakTuka MHEKLMOHHbIX 3abonesaHuniiy»

Pasgen 5. HacnencTBeHHOCTb U U3ME@HYUBOCTb OPraHU3MOB

12

Tema 5.1.
3aKOHOMEepHOCTH
HacrnegoBaHus

CopepxaHue yyebHoro marepmana

MNpeameT 1 3agaym reHeTuku. Ponb umTtonornm n ambpuonorny B CTaHOBMEHUW reHeTukn. Bknag
POCCUINCKMX N 3apyDexHbIX YYeHbIX B pa3BuTme reHeTukn. MeToabl reHeTukn (rnbpuaonornyeckui,
LUTOreHeTN4eCKUi, MOneKynspHo-reHeTudecknn).  OCHOBHblE ~ TreHeTM4eckue  MOHATMS.
"eHeTMYeckasa cMMBONUKa, UCNOfMb3yemas B CXemax CKpeLLnBaHum.

3aKOHOMEpPHOCTU HacrnefoBaHWUsA NPU3HaKoB, ycTaHoBreHHble . MeHgenem. MoHornbpuagHoe
ckpelwimBaHue. 3akoH eguHoobpasms rmbpuaos nNepBoro nokonexHus. pasuno AOMUHUPOBAHKWS.
3akoH paclienneHnst npusHakoBs. [MnoTesa YncToTsbl rameT. [NonHoe 1 HenonHoe JOMUHMPOBAHUE.
AvrnbpugHoe ckpelmBaHve. 3aKOH He3aBNCMMOro HacrneaoBaHUst NpU3HakoB. LinToreHeTnyeckue
OCHOBbl  AUrMOPMOHOrO  CKpelmBaHWs. AHanuaupylollee CckpellvBaHue. Vcnonb3oBaHue
aHanu3MpYyoLLIEro CKpeLLunBaHns ons onpegeneHns reHotmuna ocoom

TemaTtuka NMPaKTUN4eCKux 3aHATUMN

MpakTuyeckoe 3aHATUe Ne4. PelleHve 3agay Ha onpefeneHne BepOSiTHOCTU BO3HWKHOBEHWS
HacneacTBeHHbIX NMPU3HAKOB NPW MOHO-, AW-, NONUIMOPUOHOM U aHANU3MPYIOLLEM CKPELLMBaHUN,
COCTaBfIEHNE FEHOTUMNYECKNX CXEM CKPELLMBaHNS

OK 01, OK 02, OK 04
LO 36,37,40,41

Tema 5.2.
CuenneHHoe
HacnegoBaHue
Npu3HaKoB

CopgepxaHue y4ye6HOro Matepmana

CuenneHHoe HacnegosaHue npuaHakoB. Pabota T. MopraHa no cuenneHHoMy HacrnegoBaHWo reHoB.
HapyweHne cuenneHns reHoB B  pesynbTaTe  KpPOCCUMHroBepa. XpOMOCOMHas  Teopwusi
HacneacTBeHHOCTU. [[eHeTnYeckme KapThl.

eHeTMka nona. XpoMOCOMHOe ornpefeneHve rnona. AyTOCOMbl W MOMOBbIE  XPOMOCOMBI.
'oMorameTHble U reTeporameTHble opraHnambl. HacnegosaHve NpU3HaKoB, CLEMIIEHHbIX C NMOSTOM

TeMaTuKa NpPakTU4ECKUX 3aHATUN

MNMpakTuyeckoe 3aHATUe Ne 5. PelweHve 3agad Ha onpegeneHne BepOsiTHOCTM BO3HUKHOBEHUS
HacneaCcTBEHHbIX MPU3HaKOB MpK cLEennNeHHOM HacneaoBaHMK, COCTaBneHne reHoTUNUYECKUX CXEM
CKpeLMBaHus

OK 01, OK 02, OK 04
L|O 36,37,40,41

Tema 5.3.
3aKkoHOMepHOCTH
M3MEHYMBOCTHU

CopepxaHue y4yebHOro matepmana

MN3ameHunBoCTb. Buabl M3MeHUMBOCTW: HeHAcneAcTBeHHass M HacnedcTBeHHas. Ponb cpegbl B
HeHacneACTBEHHOM  M3MEHUMBOCTW.  XapaKTepucTuka  MOAUMUKALMOHHOM  U3MEHUMBOCTU.
BapuauvoHHbI pag v BapuauuoHHas kpvBas. Hopma peakumy npusHaka. KonmyecTBeHHble
Ka4yeCTBEHHbIe MPY3HaKM 1 MX HopMa peakumn. CBoicTBa MOANGUKALMOHHON N3MEHYMBOCTY.

OK 01, OK 02, OK 04
LO 36,37,40,41
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HaumeHoBaHue
pas3genoB v TeMm

CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

2

4

HacnenctBeHHas, nnn reHotTunuyeckass U3MeHYnMBoCTb. KomOMHaTMBHAA M3MeH4YMBOCTb. Melio3 u
MosioBOM MpoOLEecc — OCHOBAa KOMOMHATMBHOM W3MeH4YMBOCTM. MyTaumoHHasi W3MEHYMBOCTb.
Knaccudmkaums MyTauun: reHHble, XpPOMOCOMHble, FeHOMHble. Yactota M npuuMHbI MyTauun.
MyTtareHHble dhakTopbl. 3aKOH rOMOMOMMYECKMX PSAO0B B HACNEACTBEHHON U3MEHUYNBOCTHU

H. . BaBunosa

HacnenctBeHHble 3aboneBaHus 4YernoBeka: reHHble ©OonesHn, OonesHn ¢ HacneacTBEHHOMU
npeapacrnonoXeHHOCTbIO, XPOMOCOMHble 6GonesHn. ComaTtumdeckne u reHepaTuBHbIE MyTaLuMK.
CrtBonosble kneTku. MNpuHumMnbl 300poBoro obpasa XM3Hu, AUarHOCTUKK, NPOMOUNAaKTUKA U NTeYEeHUs
reHeTunyecknx GonesHen. Meaunko-reHeTM4Yeckoe KOHCYrbTUpOBaHMe. 3HaveHne MeguuLMHCKON
reHeTMKU B NpefoTBpaLLEHUN N NEYEHUN reHEeTUYECKNX 3aboneBaHui YenoBeka.

TemMaTuka npakTU4eCKUX 3aHATUN

MNMpakTnyeckoe 3aHaTMe Ne 6. PelweHvne 3agay Ha onpegeneHme BEPOSATHOCTUM BO3HWKHOBEHWS
HacneaCTBEHHbIX MPW3HAKOB NPU PasfM4YHbIX TUMax B3aMMOAEWCTBUSA [EHOB, COCTaBneHue
reHOTMNMYECKNX CXeM ckpelumBaHus. CocTaBneHne u aHanvs pogocioBHbIX YenoBeka

Paspen 6. OBontouMoHHas buonorusa

Tema 6.1.
OBOJOLUMOHHAs Teopus
1 ee MecTo

B Buonorum

CopepxaHue y4yebHoro matepumana

Mpeanocbinkn BO3HUMKHOBEHWUSI 3BOJSTIOLIMOHHOW Teopuu. JBOMIOLMOHHAs Teopus U eé MecTo B
Huonornn. BnvsHne 3BOMIOLMOHHON TEOPUM Ha pasBuTMe Buonornm u apyrmx Hayk. CBuaeTenscTaea
asonounn. NaneoHTonornyeckue: nocrnenoBaTenibHOCTb MOSIBIEHNS BUAOB B MareoHTONOMMYECKON
neronucu, nepexoaHsle popMel. Bruoreorpadmyeckune: cxoncTso v pasnuune dayH 1 drnop maTtepukos
M OCTPOBOB. IAMOpuonornyeckme: CXoAcTBa U pasnuumMs aMOPUOHOB PasHbiX BMOOB MO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMUYECKME: TOMOMNOMNYHbIE, aHanornyHble, pyauMeHTapHble OpraHbl, aTaBu3mbl.
MonekynsapHo-buoxmMmmyeckme:  CXOACTBO  MEXaHW3MOB  HAcrnegCTBEHHOCTM U OCHOBHbIX
MeTabonmMueckmx nyTen y BCeX XMBbIX OPraHN3MoB.

OsontouunoHHas Teopus Y. OapsuHa. [Mpeanockinkn BO3HUKHOBEHUST AapBYHM3Ma. [BrxyLime cunbl
asonounm BuaoB Mo [apBuHy (M3ObITOYHOE pPa3MHOXEHWE MpPU  OrPaHWYEHHOCTU PECYPCOB,
HeonpeaenéHHas N3MeH4YMBOCTb, 6opbba 3a CyLLIeCTBOBaHME, €CTECTBEHHBIN OTOOP)

OK 01, OK 02, OK 04
LO 36,37,40,41

Tema 6.2.
Mwukpoasontouus.
Makpoasontouus.

CogepxaHue y4eGHoOro marepuana

CuHTteTudeckass Teopusa apomouum (CT3O) M €€ OCHOBHbIE MOMOXEHMS.
Monynsaumsa Kak eaMHULa Buaa v 3BoSIIOLNN.

Oswxywine cunbl (bakTtopbl) SBonwUUMM BUMAOB B npupode. MyTauMOHHBLIA npouecc W
KOMOVHaTMBHas M3MeH4YMBOCTb. MonynsuMOHHbIE BOMHbLI U Apeid reHoB. M3onauusa n murpauus.
EcTtectBeHHbIN O0TOOpP — HanpaBnsowmin daktop asonounn. PopmMbl €CTECTBEHHOrO OTOOpa.
MpucnocobneHHOCTL OPraHUM3MOB Kak pe3ynbtaT asonounn. [Npumepbl  NpucnocobneHun y

Mwukpoasorntoums.

OK 07
LlO 36,37,40,41

16




HaumeHoBaHue
pas3genoB v TeMm

CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

2

4

opraHuamoB. Apomopdo3bl U wanoagantauun. Bug v BupoobGpasoBaHue. Kputepum Buga.
OcHoBHble hopMbl BUA00OPpa3oBaHus: reorpacmyeckoe, IKoNorm4yeckoe.
Makpoagoniouusi. Popmbl  3BonouMu:  huneTudeckasi, OUBEpPreHTHas,
napannensHas. HeobpatumocTb 3BonoLMM

KOHBEpreHTHad,

TemaTtuka NMPAaKTN4eCKnx 3aHATUMN

MpakTnyeckoe 3aHaTHe Ne 7. «CpaBHeHVe BUOOB MO MOPAONIOrMYECKOMY KPUTEPUIO»

N

Pasgen 7. Bo3HMKHOBEHME U pa3BUTUE XKU3HU Ha 3emne

(o]

Tema 7.1. 3apoxaeHue

N pasBuUTUE XXN3HU

CopepxaHue yyebHoro marepmana

[oHay4yHble npeacTaBneHnsa o0 3apoXaAeHUM XU3Hn. HayuHble runoTesbl BO3HUKHOBEHUSA XMU3HU Ha
3emne: abuoreHes n naHcnepmus. XvMmunyeckasa aBonoums. ABMOreHHbIn CUHTE3 OpraHnYecKmx
BELLECTB M3 HEOPraHU4eckuX. IKCNepuMeHTanbHoe MOATBEPXKAEHNE XUMUYECKOW ISBOJHOLMM.
HavanbHble aTansl Guonornyeckon asontouun. MN'mnotesa PHK- mupa. ®opmumpoBaHne membpaHHbIx
CTPYKTYP W BO3HUKHOBEHME NpOTOKNeTKU. [lepBble Knetkm u umx asonoums. dopmmpoBaHue
OCHOBHBIX Py XXMBbIX OPraHU3MOB.

PasButune xu3Hu Ha 3emne no apam u nepuodam. Katapxen. Apxenckasa n npotepo3onckas apbl.
Maneo3onckasi apa M €€ nepuoabl: KEMOPUIACKUA, OPOOBUKCKUNM, CUMYPUNCKUA, OEBOHCKUN,
KaMeHHOYronbHbIN, nepmckuin. Mesosolckasa apa 1 eé nepuoapbl: TPUACOBLIN, KOPCKUN, MENOBOMN.
KanHo3olickas apa 1 e€ nepuoabl: naneoreHoBblN, HEOreHOBbI, aHTPOMOreHOBLIN.

OK 01, OK 02, OK 04
LIO 36,37,40,41

Tema 7.2.

Cuctema opraHun4eckoro

mupa. NpouncxoxaeHue
Yyernoseka —
aHTponoreHes

CopepxaHue y4yebHoro matepmana

Cuctema opraHMyeckoro Mupa Kak otpaxeHue sponoumm. OCHOBHble cUCTEMaTUYecKne rpymnnbl
opraHn3moB. XapakTepucTuka Knumarta u reonormdeckux npoueccoB. OCHOBHbIE 3Tarnbl 3BOSHOLUN
pacTUTENBHOIO U XNBOTHOIO Mupa. ApoMopdo3bl y pacTeHWU 1 KMBOTHLIX. [osiBrieHue, pacugeT u
BbIMUPAHME TPy XNBbIX OPraHn3MoB.

OBornouns venoseka. AHTPONONOrMSA Kak Hayka. PasBuTue npegcrtaBneHuin O NPOUCXOXAEHUU
yenoBeka. MeTtogpl M3ydeHus aHTponoreHe3da. CxoOcTBa M pasnuuvs YerioBeka W XUBOTHbIX.
CuctemaTnuyeckoe mnonoxeHwe 4enoBeka. [Bwxywme cunbl  (hakTtopbl) aHTponoreHesa.
HacnegctBeHHas M3MEHYMBOCTb M €CTECTBEHHbI OTOop. OO6LeCcTBEeHHbI 06pa3  XW3HW,
W3roTOBIIEHNE OPYAUN TPYAa, MbILLNEHNE, peyb.

OK 01, OK 02, OK 04
LIO 36,37,40,41

Tema 7.3.
OcHoBHble cTagun
3BOMOLMN YeroBeKa

CopepxaHue y4yeObHOro matepmana

OcHoBHble CTagun 1M BETBM 3BOSIOLMU YenoBeka: aBcTpanonuTekn, Yenosek ymensii, Yenosek
npsaMoxogsawmn, Yenosek HeaHaepTanbCkuii, YenoBek pasymHbli COBPEMEHHOro Tuna. Haxoaku
MCKOMaeMbIX OCTaHKOB, BPEMs CYLLECTBOBaHWsi, 00nacTb pacnpocTpaHeHusi, 06bLEM ronoBHOMO
Mo3ra, 0bpas XusHu, opyausi.

Yenoseuyeckne pacbl. OcHOBHble OonbluMe pachbi:
aBcTpanougHas  (akBaTopuanbHas), MOHronouaHas

eBporneouaHas (eBpasuickas),
(asnatcko-amepukaHckas).

Herpo-
YepThbl

OK 01, OK 02, OK 04
LO 36,37,40,41
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Konobl koMneTeHUu,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE), O6bem ¢opmmpoBaHuo
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHON Moaynb YyacoB KOTOpPbIX
cnocob6cTByeT
3N1eMeHT NporpamMmb|
1 2 3 4
nprcnocobneHHoCTU NpeacTaBUTENen YenoBeYeCcKMX pac K yCroBUsIM CyLLeCTBOBaHNS. EQUHCTBO
yenoBeyecknx pac. Kputuka pacmama
TemMaTuka npakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHsaTHe Ne 8. «[lpucnocobneHHOCTbL 4YernoBeka K pasHbIM YCMOBUAM cpefbl. 2
BnivsiHme reorpacuyeckon cpefbl Ha MOPAOSIOrno 1 M3NONOrnI0 YeroBekay
Pasgen 8. OpraHu3mbl U okpyxaruias cpega 6
Tema 8.1. CopepxaHue y4ebHoro matepmana 2
Okonorus Okornornst kak Hayka. 3agaum u pasgenbl akonornv. MeTogbl 3KONMOrMYeckMx WUCCrnefoBaHWUin.
kak Hayka. Cpegbl OKonornyeckoe MMpoBO33peHne COBpEMEHHOro Yyenoseka. Cpeabl 06MTaHMsa OpraHM3MoB: BOAHAS,
KNBHN. Ha3eMHO-BO3ayLUHas, NnoYBeHHas, BHYTPUOpPraHnsMeHHas.  Jkonormyeckue  akTopbl. OK 01, OK 02, OK 04
Jkonornyeckme Knaccudpmkauma akonormyeckmx akTtopoB: abuoTmyeckne, BUOTUYECKME W aHTPOMOreHHbIE. Lo 36,37,40,41
dakTopbl HencTtBme akonormyecknx hakTopoB Ha opraHmambl. ABMoTudeckme akTopbl: CBET, TEMNepaTypa,
BNaxHocTb. doTonepuoamsm. lNpucnocobneHns opraHn3mMoB K AeNCTBUIO abMoTNYeCcKMx pakTopos.
Buonornyeckne putmbl. BuoTuueckne aktopbl. Bugbl  GuoTuuvecknx  B3aumMoOenCTBUIA:
KOHKYpeHLUMS, XxuliHudectBo. [lapasuTuam, MyTyanuam, KOMMeHcanuam (KBapTUMPaHCTBO,
HaxnebHM4ecTBO), amMeHcanuam, HenWTpanuam. 3HayeHue OMOTUYECKMX B3aMMOAEWCTBUMA AnNs
CYyLLIEeCTBOBaAHMS OPraHn3MoB B NPUPOAHbIX COOOLLECTBAX.
Tema 8.2. CopepxaHue y4yebHoro matepmana 2
Okonornyeckme Okornornyeckne xapakrepucTtuku nonynaumn. OCHOBHblE MOKa3aTenu Nonynsuun: YUCHEHHOCTb,
XapaKTepUCTUKK NNOTHOCTb, POXXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaums. JuHamMmuka YNCEHHOCTM NONyNALnA 1
nonynaumm eé perynayus. OK 01, OK 02, OK 04
TemaTuka NpakTU4eCKUX 3aHATUN LO 36,37,40,41
MpakTnyeckoe 3aHaTne Ne 9. «[logcy€T NNOTHOCTM NONYMSALMIA Pa3HbIX BUOAOB PaCTEHUN» 2
Pasgen 9. CoobLiecTBa U aKonornyeckue cucteMsbl 10
Tema 9.1. CopepxaHue y4yebHoro matepmana 2
CoobuiecTBa CoobuwectBo opraHuamoB — 6uoueHo3. CTpykTypbl GuoLeHo3a: BugoBas, NPOCTPaHCTBEHHas,
OpraHn3mos, Tpochmyeckas (nuwesas). Bugbl-gomuHaHTel. CBA3M B BuoueHose.
3KOCUCTEMBI Okornornyeckne cuctembl  (3kocucTtembl). [loHaTMe o6 akocucteme 1 BuoreoueHose.
DYHKLMOHaNbHbIE KOMMOHEHTbI 3KOCUCTEMBI: MPOAYLIEHTbLI, KOHCYMEHTbI, peayLeHTbl. KpyrosopoT OK 01, OK 02, OK 04
BELLEeCTB 1 NOTOK 3Hepruun B akocucteme. Tpoduryeckne (NuLleBble) YpoBHU aKocUCTEMBI. [uLleBble UoO 36,37,40,41
uenn n cetn. OCHOBHble MoOKasaTenu 3JKocUCTeMbl: Guomacca, npoaykums. Jkonorumdeckue
nupamuapl:  NpoaykuuMW, YUCINEHHOCTH, Ouomacchbl. CBOWCTBa 3IKOCUCTEM:  YCTOMYUBOCTD,
camoperynsuus, passutue. Cykueccusl.
Tema 9.2. CopepxaHue y4yeObHOro matepmana 2
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Konobl koMneTeHUu,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB u TemM npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOpPbIX
cnocob6cTByeT
3N1eMeHT NporpamMmb|
1 2 3 4
Buocdepa — YyeHne B. WN. BepHagckoro o 6uocdepe. paHuupbl, coctaB M CTpykTypa 6Guocdepbl. XXusoe
rnobanbHas skocucTema | BellecTBO M ero yHkumnn. OcobeHHoCTU Buocdepsbl kak rnobanbHOM 3KocucTeMbI. [JMHaMmuyeckoe OK 01, OK 02, OK 04
3emnu. Bnusxne paBHOBecue 1 obpaTHas cBs3b B 6GMocdepe. KpyroBopoThl BELLECTB U OMOreoXxMMmnyeckme LMKIbI L0 36,37,40,41
aHTPOMOreHHbIX anemMmeHToB (yrnepoaa, asoTa). 3oHanbHocTb 6uoctepbl. OCHOBHbIE BUOMBI Cylin. YenoBeyecTBo
¢akTopoB Ha Buocepy | B Bumoccepe 3emnn. AHTponoreHHble M3aMeHeHus B Ouocdepe. mobanbHble 3konormyeckune
npobnemsbl. CocywectBoBaHve npupoabl 1 Yenosedvectsa. CoxpaHeHne GuopasHoobpasus Kak
OCHoBa ycTonumsocTn Buocdepbl. OcHOBa pauMOHanNbHOMO ynpasneHus NPUPOAHBLIMKU pecypcamm
N X ncnonb3oBaHue. [JoctmkeHna Gnonornm n oxpaHa Nnpupoasbl.
TemaTnKa NPaKTUYECKUX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 10. «OTxoabl Npon3BoACTBa» 2
Tema 9.3. MpodeccnoHanbHO opueHTMPOBaHHOEe coAepXaHue (coaepkaHue NPUKIagHoOro moayns) 2
BrnvsHmne counanbHo- 3popoBbe M ero cocrtapngawowme. PakTopbl, MNONOKUTENBHO M OTPULATENBHO BMSAKOWMNE Ha
3KONOrNYeCcKmX opraHu3m 4enoBeka. [po6rnema TexXHOTeHHbIX BO34EWCTBWI Ha 300pOBbE  YeroBeka OK 01, OK 02, OK 04
hakTOpOB Ha 300pPOBbLE (a3nekTpomarHuTHble nons, 6biToBas XMMusi, U3bbITOYHbIE LWYMbI, paguauns v T.n.). Agantauus UoO 36,37,40,41
YyernoBseka opraHumama 4ernoBeka K daktopaMm oOkpyxatowen cpefbl. [lpuHumnel  opmMmupoBaHus BO.01. MK 1.1, MK 1.2,
3gopoBbecbeperatowlero noeegeHus. duamyeckass akTUBHOCTb W 300poBbe. buoxumuyeckne NMK1.3, MK 1.4, MK
acnekTbl pauMoHanbHOro NMTaHus 1.5.
TemaTuKa NpakTU4eCKuUX 3aHATUN
MpakTnyeckoe 3aHaTue Ne 11. «lMpodmnakTrka npodeccnoHanbHbIX 3aboneBaHnny
Pasgen 10. OcHOBbI GMOTEXHONOINMU 6
Tema 10.1. OcHoBb! MpodheccnoHanbHO OPUEHTMPOBAHHOE coAepXKaHue (coaepaHue NPUKNagHoro moayns) 2
ONoTEXHOMOMUMN. BuotexHonorma Kak oTpacnb Npou3BoAacTBa. [eHHaa WHXeHepusi. JTanbl  CO34aHUsA OK 01, OK 02, OK 04,
BrioTexHonorum B xusHu | pekom6uHaHTHOM JHK 1 TpaHcreHHbIX opraHnamoB. KneTouHas nHxeHepus. KneTtouHble KynbTypbl. OK 07
1 npochbeccuy MUKDOKNOHaNbHOE  Pa3MHOXeHWe  pacTeHuii.  KMOHWpoBaHWe  BbICOKOMPOAYKTUBHbIX L0 36,37,40,41
CENbCKOXO3ANCTBEHHbLIX OPraHM3MOB. JKoSornveckme n atndeckune npobnemsl. 'MO — reHeTUYeckn BA.01. MK 1.1, TK 1.2,
MOOUMLMPOBAHHbLIE OpraHU3mbl. MK1.3, MK 1.4, TIK
TemaTuKa NpakTU4YeCKUX 3aHATUN LS.
MNMpakTuyeckoe 3aHaTue Ne 12. Kencbl Ha aHanuM3 uMHQOpPMaUUM O Hay4HbIX AOCTUXEHUAX B 2
00nacTM TreHeTMYECKNX TEXHONOIMIN, KIEeTOYHOM WHXEHEepUW, MueBbIX OWOTEXHOMOrUN, B
WHOYCTPWM KpacoThl. 3awiuTa Kenca: npefcTaBrieHne pesynbTaToB peLleHns KeNCcoB (BbICTYMNEHNE
C npeseHTaumen).
Tema 10.2. CopepxaHue y4yebHoro matepmana 1
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Konobl koMneTeHUu,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbLHO-OPUEHTUPOBaAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB u TemM npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOpPbIX
cnocob6cTByeT
3N1eMeHT NporpamMmb|
1 2 3 4
BbuoTtexHonornun B OCHOBHble HanpaBfeHUs1 COBPEMEHHOW OUOTEXHONMOrMN B NPOdEeCCUOHarnbHON OeATEeNbHOCTU OK 01, OK 02, OK 04,
NPOMBILLSIEHHOCTU yenoseka. Metoabl 6uoTtexHonorun. Ob6bekTbl BuoTexHonormn. ATMka OUNOTEXHOMOTUMYECKUX W oK 07
reHEeTUYECKMX IKCMEPUMEHTOB. . - |6|.10 %%317,14?_,'?31 )
OudpcpepeHUnpoBaHHbLIN 3a4eT. FK 1.3, 1K 1.4, MK
1.5.
Bcero: 72
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3. YCNOBUSA PEANTU3ALIUN NPOIrPAMMbI YYEBEHON AUCLMMNITUHBI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuanbHO-TEXHUYECKOMY 0GecrneyeHuo

CneunannampoBaHHbIN y4ebHbIN kKabnHeT Gronorun.

Mebenb n obopygosaHue: cTon npenogaeatens — 1 WwT.; cTyn npenogasartens — 1 wrt.; wkad
AN AOKYMEHTOB — 1 WIT.; WwKad apxmBHbIA — 1 LWT.; JOCKa MenoBasi — 1 LWT.; 4OCKA MHTEPaKTUBHas

— 1 wrt.; TeneBnsop — 1 WT.; MOHOGNOK — 1 WT.; NapTa 0 AHOMECTHasi — 25 WT.; CTyn
yyeHunyeckun — 30 wT.;

JlTabopaTopHoe o6opynoBaHve

YyebHas konnekums: «'epbapuin BaxXHENLINX KyNbTYPHbIX pacTeHni» - 1 wT., «Fepbapuin no
Kypcy obuien 6uonormm» — 1 wT., «POpMbl COXPaHHOCTM UCKOMAEMbIX PACTEHUIN N KUBOTHbIX» - 1
WwT., «[MonesHble nckonaemoie» - 1 wWt. Mukpockon — 3 WT.

3.2. UudhbopmaumoHHOe obecnevyeHue peanusauum NporpaMmmbl

[na peanusauum nporpammbl 6UGNMoTeYHbIN dhoHa obpa3oBaTenbHON opraHM3auum MMeeT
neyaTHble U/ UMK NEKTPOHHbIE 0bpa3oBaTerbHblE U MHPOPMALIMOHHbIE PECYPChI, PEKOMEHAYeMble
AN Ucnosb3oBaHuUsi B 06pasoBaTenisHOM npoLecce.

3.2.1. OCHOBHbI€ UCTOUYHUKMU:

1. AradoHoBa, W. B. Buonorua. bas3oBbin ypoBeHb: Yy4ebHMK Onsa obpasoBaTernbHbIX
opraHusauun, peanuaylwmnx obpasoBaTeribHble MNporpaMmbl CpegHero npodeccuoHarnbHOro
obpasoBaHus / V. b. AradboHoBa, A. A. KameHckuin, B. V. Cuornasos. - Mockea : NpocBelleHue,

2.

3. 2025. - 273, [1] c. : vn. - (Y4ebHuk CI1O). - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/
— Pexvm goctyna: no nognumcke.

4. AracdoHoBa, W. Bb. buonorus. basosbin ypoBeHb. [lpaktukym : y4dyebHoe nocobue,
pa3paboTaHHOe B KOMMNMEeKTe ¢ ydebHukom ans obpasoBaTteribHbiX OpraHu3auuin, peanmnsyoLmx
obpasoBaTenbHble NporpaMmmbl cpegHero npodeccnoHanbHoro obpasosanusa / U. b. AracdoHoBa, B.

5. W. CuBornasos. — 2-e nsg., ctep. - Mockaa : lNpocselenne, 2025. - 113 c. - (YuebHuk CI10).
- TekcT : anekTpoHHbIn. - URL: https://znanium.ru/ — Pexnm goctyna: no nognucke.

3.2.2. NononHuTenbHasa nutepartypa:

1. Buonorus. 11-n knacc 6a3oBbIv ypoBeHb y4ebHuk / B. B. NaceyHuk. — 6-e n3g., ctep. — Mockea
. MpoceelueHne, 2024. — 272 c. : vn.
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4. KOHTPOJIlb U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEEHOW AUCLUMMIUHBI

KoHTponb u oueHka pesynbTtatoB 00y4yeHUs OCYLLEeCTBNAOTCS npenogaBaTteriemM B npouecce
npoBeAeHNsa MpakTUYECKNX 3aHATUA, MUCbMEHHOMO U YCTHOMO TECTUPOBAHWUA, WHOUBUAOYaNbHbIX
3agaHn, NpOEeKTOB, WCCMNeOOBaHWW, 3arnofHEHWA CpPaBHUTENbHbLIX Tabnuu, paspaboTkon
rroccapumn.

4.1 UHCTpYMEHTbI OLLIeHKM TeKyLlen aTTecTauum no yuye6Hom gucumnnuHe

AnemeHTbI yyebHOM MpoBepsieMbie Tun oUeHOUYHbIX MeponpuUATUA Buabi
OUNCLUNIIUHBI pe3ynbTaTthbl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, K.
Pasgen 1. Buonorus kak OK 01, OK 02, OK
Hayka. XKuBble cuctemMbl 04 1. OueHnBaemast anckyccus no 2-5
M UX opraHusaums O 36,37,40,41 BOrpocam nekuumm 2-5
Tema 1.1.
Brvonorus B cucteme Hayk.
OO6wwan xapakrepucTumka
YKU3HU
Pasgen 2. Xumunyeckunmn OK 01, OK 02, OK 1. 3anonHeHne cpaBHUTENbHbIX Tabnuu, 2-5
CcoCTaB M CTpoeHne 04 2. . TectupoBaHue 2-5
KNeTKu L0 36,37,40,41
Tema 2.1. CTpyKTYypHO- 3-1,2
dyHKUMOHanNbLHaa Y-1,3,5
opraHusaums KneTok
Tema 2.2. XuMn4eckui OK 01, OK 02, OK 1. OukTaHt Ha ncrnonb3oBaHne 2-5
cocTaB kneTku. Boga un 04 aprymeHTosB, Buronormnyeckon
MUHepanbHble BelecTBa LO 36,37,40,41 TEPMUHOSIOrMN N CUMBOSUKN.
2. MpencraBneHne pes3ynsTaTos 2-5
npakTu4eckon paboTbl Ne 1.
Buonornyeckass ponb  MMHeparnbHbIX
BeLLecTB B obecneyeHnn
XN3HeAeATeNbHOCTH OpraHn3moB,
nposiBNeHns amncbanaHca MuHeparbHbIX
3N1EMEHTOB.
Tema 2.3. OK 01, OK 02, OK
Buonornyeckn BaxHble 04 1. KoHTponbHas paboTa. 2-5
XUMUYECKNE COeNHEHUS Lo 36,37,40,41
Paspgen 3. OK 01, OK 02, OK
XXusHepesaTenbHOCTb 04 1. YCTHbIN onpoc. 2-5
KIeTKW. LO 36,37,40,41 2. Pagpabotka MeHTanbHOM KapTbl B 2-5
Tema 3.1. MUHUM rpynnax
O6meH BelecTB 1
npeBpaLleHne 3HepPrum B
KneTke
Tema 3.2. OK 01, OK 02, OK 1. TectTupoBaHue 2-5
BuocuHTes benka. 04 2. MpencraBneHune pesynbTaTtoB
Lo 36,37,40,41 npakTuyeckorn pabotbl Ne2. «PelueHne 2-5
3agad Ha onpegeneHue
nocnefoBaTenbHOCTU HYKIEOTUAOBY
Pasnen 4. PaamHOXeHue OK 01, OK 02, OK
U MHAMBMAyanbHoe 04 1. 3anonHeHne cpaBHUTENbHOM Tabnuubl 2-5
pa3BuTUE opraHU3mMoB L0 36,37,40,41
Tema 4.1.
YKM3HEHHBIN LMKN KNETKN
Tema 4.2. Dopmbl OK 01, OK 02, OK
pa3MHOXEHUS OpraHn3MoB 04 1. YCTHbIN onpoc 2-5
L0 36,37,40,41 2. WHguBungyansHaa camocTosTenbHas 2-5
pabota
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OnemeHTbI yueb6HOM MpoBepsieMbie Tvn OLEHOYHbIX MeponpUATUA Buabi
ONCLUNSIVHBI pe3ynbTaTthbl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, K.
Tema 4.3. OK 01, OK 02, OK | 1. KoHTponbHas paboTa. 2-5
MHauenayansHoe 04 2. MpenctasneHne pe3ynbTaToB
pa3BuTne opraHM3MoB L0 36,37,40,41 npakTn4eckom paboThbl Ne3. 2-5
«Bakumnauus KakK npodunakTuka
MHAEKUMOHHbIX 3a60neBaHnny
Paspen 5. 1. O6eyxaeHne no Bonpocam nekumm 2-5
HacnepnctBeHHOCTb U OK01,0K02,0K04 | 2. MpencraeneHne pe3ynbTaToB
N3MEeH4YMBOCTb Uo 36,37,40,41 npaktnyeckon pabotbl Ned. PelieHune 2-5
OopraHu3moB 3afjay Ha onpegeneHve BepPOSITHOCTU
Tema 5.1. BO3HWKHOBEHMS HacneaCcTBEHHbIX
3akoHOMepHOCTH Npu3HaKkoB npu MOHO-, an-,
HacnegoBaHus nonMrubpMgHoM M aHanNU3MpyloLLEM
CKpeLLMBaHum, cocTaBreHue
reHOTUMNYECKNX CXEM CKPELLNBAHNS
Tema 5.2. 1. YCTHbIN onpoc 2-5
CuenneHHoe OKO01,0K02,0K04 | 2. MpeacraBneHne pe3ynbTaToB
HacnegoBaHWe NPU3HaKkos L0 36,37,40,41 npakTudeckonn pabotel Ne 5. PelleHne 2-5
3ajay Ha onpegeneHve BepOSITHOCTU
BO3HUKHOBEHUS HacneaCTBEHHbIX
Npu3HaKkoB npm cuenneHHoM
HacnegoBaHuy, CoCTaBrneHue
rEHOTMMUYECKMX CXEM CKpeLLMBaHus
Tema 5.3. 1. KoHTponbHas paboTta 2-5
3aKoHOMEpPHOCTH OK 01, OK02,0K04 | 2. MpencTtasneHune pes3ynbTaTtoB
N3MEHYMBOCTH L0 36,37,40,41 npakTudeckorn pabotel Ne 6. PelieHne 2-5
3ag0a4y Ha onpefeneHne BeposTHOCTU
BO3HVKHOBEHMS HacneacTBEHHbIX
NMPU3HAKoOB MPW  Pas3NMYHbIX  TUNax
B3aUMOJEWNCTBUSI TEHOB, COCTaBieHue
TEHOTUMUYECKUX CXEM  CKPELLMBaHUS.
CocTtaBneHve u aHanu3 poAoCIOBHbIX
Yyenoseka
Pasnen 6. 1. PagpaboTka rnoccapws. 2-5
OBOMOUMOHHanA OK 01, OK 02, OK 04
6uonorus Lo 36,37,40,41
Tema 6.1.
OBOMIOUNOHHAA Teopus
N ee MecTo
B Guonorum
Tema 6.2. 1. NHauBmayanbHas camocTosaTenbHas 2-5
MwukpoaBontouuns. OK 01, OK 02, OK 04 | pabora.
Makpoasontouus. LoO 36,37,40,41 2. MpencrasneHne pe3ynbTaToB 2-5
npakTuyeckor pabotbl Ne 7. «CpaBHeHue
BNOOB no MOPdONOrM4eckoMy
KPUTEPUIO»
Paspgen 7. 1. OuKkTaHT Ha MCMNonb3oBaHne 2-5
Bo3HuKHOBeHuUE U OK 01, OK 02, OK 04 | aprymeHTOB, Guonormnyeckomn
pa3BuTUE XXN3HU Ha L0 36,37,40,41 TEPMUHOIIOMMN U CUMBOJTVKU
3emne
Tema 7.1. 3apoxgeHne un
pa3BUTHE KU3HU
Tema 7.2. 1. 3anonHeHne cpaBHUTENbHbIX Tabnuy, 2-5

Cucrtema opraHM4ecKkoro
mupa. MpouncxoxaeHne
YernoBeka — aHTpornoreHes

OK 01, OK 02, OK 04
LIO 36,37,40,41
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OnemeHTbI yueb6HOM MpoBepsieMbie Tvn OLEHOYHbIX MeponpUATUA Buabi
ONCLUNSIVHBI pe3ynbTaTthbl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, K.
Tema 7.3. 1. NHamBmnayanbHasi camocTodTenbHas 2-5
OcHoBHble cTagumn OK 01, OK 02, OK 04 | pabora.
3BONIOLMM YerioBeka LO 36,37,40,41 2. MpenctasneHne pe3ynbTaToB 2-5
npakTudeckon paboTbl  MpaKTU4eckown
pabotbl Ne 8. «[pucnocobneHHOCTb
yenoBeka K pasHbIM YCIOBWUSIM Cpefbl.
BnusaHne reorpadmueckon cpegbl Ha
MopdOnorno 1 PU3NONOrnio YenoBeka
Paspen 8. OpraHu3mbl 1 1. TectupoBaHue 2-5
oKpyXxarowjasa cpena OK 01, OK 02, OK 04
Tema 8.1. Dkonorua kak Uo 36,37,40,41
Hayka. Cpefpl XXM3HW.
Okonornyeckme gakropsl
Tema 8.2. 1. NHamBmnayanbHasi camocTodaTenbHas 2-5
dkonorunyeckue OK 01, OK 02, OK 04 | pabora.
XapaKTepUCTMKK L0 36,37,40,41 2. MpencrasneHne pe3ynbTaToB 2-5
nonynauun npakTudeckon paboTbl  MpaKTU4eckown
pabotel Ne 9 «[llogcyétr nnoTHoOCTU
Nonynsauni pasHbiX BUAOB PacTEHUN»
Paspen 9. CoobLwecTBa 1. OwvkTant Ha mcrnonb3oBaHne 2-5
N 3Korornyeckue OK 01, OK 02, OK 04 | aprymeHTOB, ounonornyeckon
cUcteMmMbl Lo 36,37,40,411.5. TEPMUHOSIOrMN N CUMBOSUKN.
Tema 9.1. CoobulecTtBa
OpraHn3moB, 3KOCUCTEMbI
Tema 9.2. OK01,0K02,0K04 | 1. MpencraBneHne pe3ynbTaToB 2-5
Bruocdepa — rnobanbHas LO 36,37,40,41 npakTuyeckorn paboTbl  npaKTU4Yeckom
akocuctema 3eMnu. paboTbl Ne 10. «OTxoabl Npon3BoacTBa»
BnusiHne aHTponoreHHbIx
dakTopoB Ha buocdepy
Tema 9.3. OK 01, OK 02, OK 04 | 1. KoHTponbHas paboTta 2-5
BnusiHne couunanbsHo- LO 36,37,40,41 2. MpenctasneHne pe3ynbTaToB
3KOMorMyecknx akropos BO.01. MK 1.1, MK npakTudeckon paboTbl  MpaKTU4eckown 2-5
Ha 300pOBbe YernoBeka 1.2, MK 1.3, MK 1.4, pabotel Ne 11. «[lMpodunakTuka
MK 1.5. npogeccnoHanbHbIX 3abonesaHnmny
Pasgen 10. OcHoBbI 1. MpenctasneHne pe3ynbTaToB 2-5
OuoTexHonormm OK 01, OK 02, OK 04, | npaktuyeckon paboTbl npakTn4eckom
Tema 10.1. OcHoBbI OK 07 paboTbl Ne 12. Kewncbl Ha aHanua
BroTEXHONOMNN. L0 36,37,40,41 MHOPMaLINMN O HaYYHbIX AOCTUXKEHUSIX B
BuoTtexHonorum B Xun3Hm n BO.01. MK 1.1, MK obnactM  reHeTUYecKMx  TEXHONOrun,
npodeccumn 1.2, MK1.3, MK 1.4, KIneTo4YHoMn NHXEHEpUN, NULLLEeBbIX
MK 1.5. ONOTEXHONOMUIA. 3awmTa Keunca:
npeacTaBrieHMe pes3ynbTaToB peLleHust
KencoB (BbICTYNIEHNE C Npe3eHTaumen).
Tema 10.2. OK01,0K02,0KO04, | 1. BbinonHeHne 3apaHun 2-5

BuoTtexHonoruu B
NPOMbILLIIEHHOCTH

oK 07
LIO 36,37,40,41
BO.01. MK 1.1, MK
1.2, MK 1.3, MK 1.4,
MK 1.5.

NPOMEXYTOYHOW aTTecTaumm
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