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1. OBLUASA XAPAKTEPUCTUKA PABOYEU NMPOrPAMMbI YYEBHOWN OAUCLUUNNUHBI
«BNOJTOTMNA»

1.1. MecTo AucuMNNMHbI B CTPYKTYpe OCHOBHOMN npodeccnoHanbHON obpasoBaTenbHON
nporpaMmmbl

O6uweobpasoBatenbHaa  gucuunnuHa  «buonormsi»  aBnsieTca  obs3aTenbHOM — 4acTbio
obweobpasoBaTtenbHOro Lukna obpasoBaTtenbHon nporpammbl B cootBeTcTBMM ¢ PIrOC CIO no
cneymanbHocTh 38.01.02 NMpopasey

1.2. Uenu v nnaHupyemble pe3ynbTaTbl OCBO€HUSA AUCLUNSINHDI.

1.2.1. Uenwu n 3agauv AUCLUUNNUHDbI.

CopgepxaHne nporpammbl  obuwieobpasoBaTtenbHon aucumnnumidel  BA.11  Buonorus
HanpaBfieHO Ha JOCTUMXKEHME pe3ynbTaToB €€ N3y4YeHnst B COOTBETCTBMM C TpeboBaHusamm drocC
COO c yyetom npodeccuoHanbHon HanpasneHHocTn ®rOC Crl0.

Llenb wu3yyenuss auvcumnnuHbl «buonorusiy Ha 6a3oBOM YpOBHE — OBnafjeHue
00yyvaloLWMMNCA 3HAHUAMUN O CTPYKTYPHO-(PYHKLMOHANBHON OpraHm3aunm XuBbiX CUCTEM Pa3HOro
paHra n npuobpeTeHne yMeHMI UCNonb3oBaTb 3TW 3HAHWS A5 TPAMOTHbLIX 4ENCTBUA B OTHOLLEHWM
06BHEKTOB XMBOW NPUPOAbI U PELLEHNSA Pa3SINYHBIX XXM3HEHHbIX Npobnem.

HocTuxeHne Lenu naydeHus gucumnimHel «bronornsa» Ha 6a3oBOM ypoOBHe
obecneynBaeTCcs peleHneM cnegyowmnx sagay:

1) ocBoeHue 06y4aloLWMMUCS CUCTEMbI 3HAHUIA O OUMONOrMYECKUX TEOPUSX, YYEHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTSAX, rMnoTesax, NpaBunax, Cryxallimx OCHOBOW Ansi hopMUpoBaHns NpeacTaBneHunn
O €CTEeCTBEHHO-Hay4YHON KapTuHe MUpa, O MeToAax Hay4YHOro NO3HaHUs, CTPOEHUN, MHOroobpasum
N OCOBEHHOCTAX >XMBbIX CUCTEM pPa3HOrO YPOBHS OpraHu3auuy, BblOAOWMXCA OTKPbITUAX W
COBpPEMEHHbIX 1ccrefoBaHuax B Guonoruu;

2) dopmupoBaHMe Yy oOOy4yalomUXcsa MNO3HaBaTemNbHbIX, WHTENNEKTyanbHbIX W TBOPYECKMX
cnocobHOoCTEN B NpoLecce aHanuaa AaHHbIX O NyTSX pa3BUTUSA B G1ONorMm HayyHblx B3rnagos, naemn
M NOAXOA0B K U3YHEHUIO XKUBbLIX CUCTEM Pa3HOro YPOBHS OpraHM3auuu;

3) cTaHoBneHue y obyvarowmxca obLien KynbTypbl, OYHKLMOHANBHOW FPaMOTHOCTU, pa3BUTUE
YMEHUI OOBACHATb U OLEHUBATb SIBMIEHUS OKPYXKAKOLLEro Mvpa >XUMBOW NPUPOAbI HA OCHOBaHWUM
3HaHW 1 ONbITa, NOYYEHHbIX NPY 3y4eHnn Gruonoruu;

4) hopMmupoBaHue y obyvaroLLMxXcs YMEHNUIN UNMOCTPUPOBaTh 3HaYeHne BUONOrMYecknx 3HaHun B
NPaKkTU4EeCKON LeATENbHOCTM YerloBeKa, Pa3BUTUM COBPEMEHHbIX MELMLMHCKUX TEXHONOorvm u
arpobnoTexHonoruy;

5) BocCnMTaHWe YOEXOEHHOCTM B BO3MOXHOCTM MO3HAHWUS YENIOBEKOM >KMBOW NpUpoabl,
HeobxoaNMOCTN GEepexxHOro OTHOLLEHUS K HeW, COBNIAeHNs 3TUYECKMX HOPM MNPy NPOBEAEHMU
Ounonornyecknx nccneaoBaHui;

6) oco3HaHMe LeHHOCTM BUONOrMYECKNX 3HAHUI ANS NOBbILLIEHNS YPOBHSA 3KONTOrMYECKON KynbTypbl,
Ans (oopMMpOBaHMA Hay4YHOr0 MUPOBO33PEHNS;

7) nNpUOBPETEHHBIX 3HAHUA U YMEHWIA B NOBCEOHEBHOW XW3HW ANSA OLEHKM NOCneacTBuiA CBOEW
AEATENbHOCTN MO OTHOLLEHUIO K OKpyXatowen cpege, cobCcTBEHHOMY 340pOBbl0, 060CHOBaHNE ©
cobntogeHne mep npodmnakTnkm 3abonesaHun.



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

O6wume komneTeHuun (aanee — OK) n npodeccrmoHanbHble komneTeHumn (ganee — MNK) oroc
ClMNMO B coOTHECEHUUN C JIMYHOCTHbIMW, MeTanpeaMeTHbIMU U MpeaMeTHbIMKM pe3ynbTaTtamu
0by4eHunst 6asoBoro ypoBHs (ganee — MP6) $roC COO npeacrtaeneHsl B Tabnuue:

Koa w HanmeHoBaHue | HammeHoBaHMe IUMYHOCTHLIX U HanmeHoBaHuMe npegMeTHbIX
OK, MK MeTanpenmMeTHbIX pe3ynbtaTtoB (Proc COO)
(®roc cno) pe3ynbtaTtoB (LLO, MP)
(®roc coo)

OK 01. B yactu TpypoBoro YmeTb

BbiGupatb cnocobbl | BocnUTaHUSA: NP6 1. ChopMmnpoBaHHOCTbL 3HAHUIN O

peLueHus 3afav | . ro1oBHOCTL K Tpyny, | MECTE 1 ponu ovonorun B cncteme

npodeccnoHansHon OCO3HaHME LIEHHOCTM MACTepCTBa, Hay4yHOro  3HaHus;  PYHKUMOHANbLHON

OeaTenbHOCTH TpyROmNIoBHE: rPaMOTHOCTM YeroBeka AN peLleHus

NPUMEHUTENbHO K ' _ | Xn3HEHHbIX Npobnem.

pasnMyHbIM KOHTekcTam. | - FOTOBHOCTE K aKTUBHOW | Mpg 2. CdpopmmpoBaHHOCTb  yMeHMs
AEeSATENbHOCTN TEXHOMOTNYECKOM U | packpbiBaTh coaepxaHme
couuansHom HanpaBNEHHOCTH, | ocHoBoNonararLmnx Ouonornyeckmnx
CNocoBHOCTL WHULMNPOBATbL, | TEPMUHOB U MOHATUIA: XW3Hb, KNETKa,
nnaHMpoBaTb M CaMOCTOSTENbHO | TKaHb, opraH, opraHuam, BUA,
BbINOMHATL TaKyl0 AeATENbHOCTL, | MOMyNAuuMs,  akocuctema, 6uoLeHos,
- - MHTEPEC K PaaNNIHbIM buocdepa; mMeTabonuam (obmeH

BeLLecTB
N npeBpalleHne 3Hepruu), romeocTtas
(camoperynsauusa), ©uocmHTe3 Gerka,
CTPYKTypHas opraHusauus KUBbIX
CUCTEM, ANCKPETHOCTb, CaMOperynsauus,
camoBoOCnponsBeaeHre (penpoaykums),

cchbepam npodheccrnoHanbHom
aeAaTenbHOCTU.
MeTanpegmeTHble pe3ynbTaTbl
AOJKHbI OTpaXaTb:
OBnageHue yHuBepcanbHbIMU

y4€OHLIMN NO3HABATENLHBIMUA | |13cH60CTBEHHOCTS, M3MEHUNBOCTb,
ACUCTBUAMMU: 3HEprosaBnCMMOCTb, POCT U pasBuTue,
a) b6a3oeble Jioeuyeckue YPOBHEBasi opraHm3auusi.

Oeticmeusi: NP6 3. CdopMMUPOBAHHOCTL YMEHWS
- CaMOCTOATENbHO | pacKpbiBaThb coaepxaHue
dopmynmpoBaTtb M | ocHOBOMNoMarawLwmx dronormyecknx
akTyanusuposaTtb npo6nemy, | Teopui " rmnoTes: KNeToYHOW,
paccMaTpuBaTh ee BCECTOPOHHE, | XPOMOCOMHOMN, MyTaLMOHHOW,

- ycTaHaBnuBaTb CyLLLeCTBeHHbIPI 3BOJIOLMOHHON, NPOUCXOXKOEHUA XKU3HU

MPU3HaK WNM  OCHOBAHWA ANS H;gﬂofe'((a:-
CpaBHeHusi, Krnaccudukauum u . CdopmmpoBaHHOCTb  YMeHWs

0BOBLLEHMS: packpblBaTb OocHoBomnonarawowue
) onpeaensiT Lenm Hbuonornyeckne 3aKOHbI 7
3akoHomepHoctn (. Menpgensa, T.
AEATENBHOCTY, sahasarb MopraHa, H./. BaBunosa, 3. ['ekkens,
napameTpei ®. Mionnepa, K. Bapa), rpaHuusl ux
N KPUTEPUUN UX OOCTDKEHWS; NMPUMEHUMOCTM K KUBbIM CUCTEMAM.
- BbISIBNATb 3aKOHOMEPHOCTU W | MP6 5. MpunobpeTteHue onbiTa
npoTnBOpeqNs B | npumeHeHus OCHOBHbIX mMeTo0B
paccMaTpmBaeMbIX ABNEHUAX; Hay4yHOro MO3HaHWUA, MCMNONb3yeMbIX B
- - BHOCWTb KOppekTuBbl B | OMonorumn: HabnoneHus
[EATEeNbHOCT, oueHMBaTL | Y OMMCaHUS KUBbIX CUCTEM, MPOLIECCOB U1
COOTBETCTBME pesynbTaToB AIBMEHWI; OopraHusaumm u npoBeaeHus
Lensiv, OLIEHNBATL pHCKM Huonorunyeckoro 9KCNepuMeHTa,

BbIABWKEHUA  TMNOTE3,  BbISIBNIEHMUS
3aBUCMMOCTU  MeXay wuccrnegyembiMu
BeNMYMHaMKN, OBBACHEHNUSA MONMyYeHHbIX
pe3ynbTaToB

nocneacTBuii 4eATeNnbHOCTY;
6) 6a3oebie uccrnedosamernsckue
deticmsusi:




- BnageTb HaBblkaMyn Yy4yebHo-
nccnegoBaTenbCKOM M MPOEKTHOM

OesaTenbHoCTy, 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 N NPaKTUYECKYHO
obnacTu XunsHeaesaTenbHOCTY;

- YMETb UHTErpMpoBaTh 3HAHUS 13
pasHbIX NpegMeTHbIX obnacrten;

- BblABMraTb HOBble  UAew,
npegnaratb OpUrnHarnbHble
noaxonbl N peLleHuns.

n  ¢dopmynMpoBaHNs  BbIBOAOB C
MCMONb30BAHMEM  Hay4HbIX  MOHSITUNA,
TEOopUiA N 3aKOHOB.

MP6 6. CdopMUPOBAHHOCTbL YMEHMS
BblAENATb  CYLLECTBEHHbIE  MPU3HAKM
BMPYCOB, KNETOK NPOKapunoT U 3yKapuor;
OOHOKMETOYHbIX U MHOTOKINETOYHbIX
OpraHmM3moB, BMAOB, GMOreoueHo30B 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  opraHusma (OHTOreHesa),
60pb6bI 3a CyLLiECTBOBaHMe,
€CTECTBEHHOMO oTbopa,

B1aoobpasoBaHns, NPUCNocobrIeHHOCTH
OpraHn3MoB K cpefie 0buTaHus, BIUSIHNS
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, ANs NPUHATUS NPaKTUYECKNX
peLleHnin B NOBCEQHEBHOMN XN3HN

C uenblo obecneyeHns OGe3onacHoOCTU

CBOEro 300pOBbS " 340pOoBbS
oKpyXXawwmx  nwgen,  cobnageHus
340poBOro  obpasa  KM3HKW,  HOPM
rPamMoOTHOrO NMOBEAEHUS B OKPYXatoLLen
npupoaHoun cpege; noHnmaHue
HeobX0AMMOCTH NCNonb30BaHUs
OOCTWKEHU COBPEMEHHON Guonorum u
OuoTexHomnornin AN pauMoHarnbHOro
NpPUPOAONONbL30BaHMS.

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

Ona  pasHbiX TUMOB  HacneaoBaHUS

MPU3HAKOB Yy OPraHU3moB, COCTaBMATb
CXeMbl NepeHoca BELeCTB U 3Hepruv B
akocucTemax (Lenu NUTaHusi, NuLLeBble
cetn).

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

COBPEMEHHbIX uccrnegosaHuin B
ovonorun, mMegunumHe, OGUOTEXHOMOIWMK;
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,  FPaMOTHO
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  Pas3BUTUS  HAyKM U NPUMEHATb MOSTyYEHHblE 3HaHuSA 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  KWM3HKW,  HOPM
Osnapenuve YHMBEpCanbHbIMY| TPAaMOTHOIO MOBEAEHUSI B OKpyKatoLLen
y4ebHbIMU nosHaBaTeNbHbIMY NPUPOOHOMN cpege; NoHMMaHue
OEeWCTBUSIMU: HeobXxoaMMOoCTH NCMNONb30BaHWs
B) paboTa ¢ nHdopmaumen: 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 UHdopmaunm n3
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
fuornorm4yeckoro 3KCMNEPUMEHTA,
nccneaoBsartenbekyto BbIOABWXEHUSA  TUMOTE3,  BbISIBIIEHMS
ACATENLHOCTb MHAMBUAYANBHO U | sappucumocT Mexay —vccriegyeMbiMu
B rpynne. BEMMYMHAMUN, OOBACHEHMS MOMYyYEHHbIX

MeTtanpegmeTHble pe3ynbTaThl
OOMXKHbI OTpaxaTb:

OsnapeHve YHUBepCarnbHbIMM
KOMMYHVKaTUBHbIMN 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 ponu ¢

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 MO3HaHMUS, WCMOMb3yeMbIX B
OKpy>KatoLLel cpeabl, ) ChOPMMPOBAHHOCTb 6uonornn: HabnogeHus wu onucaHns
pecypcocbepexeHuto, SKONOFYECKOI KynbTypoi, | KVIBbIX CUCTEM, NPOLECCOB 1 SBREHWN;
NPUMEHSTb 3HaHUsi 06 opraHu3aumm n npoBeeHus
N3MEHeHNN Knumara, MOHMMAHWE BIUAHA COLMANBHO" | 6,060 yeckoro 9KCNEepUMEHTa,
NpUHLMNLI Gepexnneoro | SKOHOMUHECKAX — MPOUECCOB  HA | b\ hpykennst  runoTes,  BbIsiBNEHUs
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
cntTyaumsix - nraHvpoBaHue W | MOHATUIA, TEOPUI N 3aKOHOB.

ocywiectenene peucteuit B | [1P6 6. ChopmupoBaHHOCTb  yMeEHUS!

OKpyXaloLeil cpege Ha OcHose | BBIAGNSATb  CYLIECTBEHHbIE  MPU3HAKM

3HaHWs  Lenell  ycToitumoro | BYPYCOB, KIETOK MPOKAPUOT U 3ykapuor;

pasBMTUS YENOBEYECTBa;
- aKTUBHOE HEenpusitue OencTBun,
NPUHOCALLMX Bpen OKpyXaroLen
cpege;

- yMeHune NPOrHo3mMpoBaThb
HebnaronpusTHble 3KOMNornyeckue
nocrneacTeusa npeanpuHUMaembix
OencTBuin, npegoTepallaTth ux;

- paclumpeHune onbiTa
0eATenbHOCTH 3KONOrM4yeckom
HanpaBfieHHOCTH.
MeTanpegMeTHble
OOIMXKHbI OTpaxaTb:
OBnageHue yHuBepcanbHbIMU
KOMMYHUKaTUBHbIMU
OeNCcTBUsMMU:

6) coBMeCTHas 0esaATeNnbHOCTb:

- MNOHMMaTb W WNCMNONb30BaTb
npevmMmyllecTBa KOMaHOHOM wn
nHAMBUAYansHon paboThl;

- MpUHUMaTbL LEenM COBMECTHOW
0EeaTenbHOCTU, OPraHN30BLIBATHL U
KOOpOMHMpPOBaTb AEUCTBUSA NO ee
OOCTWXXEHUIO: COCTaBnATb MnaH
OencTBuin, pacnpenensatb ponu c
Y4€TOM  MHEHWA  Y4aCTHUKOB
obcyxagaTb pesynbTaThl
COBMECTHOMN paboTbl

pe3ynbTaTthbl

OHOKINETOYHbIX U MHOFOKNETOYHbIX
OopraHusmoB, BMAOB, GMOreoLeHO30B U
3KOCUCTEM; OCODEHHOCTM MpPOLLECCOB
obmeHa BewecTtB W nNpeBpaLleHus
aHeprMn B KneTke, (poTocuHTE3a,
NNacTU4eckoro U 3HEepreTU4Yeckoro
obmMeHa, XeMoCHHTe3a, MUTO3a, Melo3a,

ONMnoaoTBOPEHMUS, pasBuTUS n
pa3MHOXeHUS, WHAMBMOYANbHOIo
pasBuTUa  opraHusma (OHTOreHesa),
60pbObI 3a CyLLleCTBOBaHue,
€CTEeCTBEHHOro oT6opa,

BMZ006pasoBaHuUsi, NpMCNoco6rneHHOCTH
OpraHM3MOoB K cpee obuTaHus, BNUSHUS

KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX N3MeHeHUn B
3Kocuctemax cBoen MECTHOCTH,

KpyroBopoTa BeLLEeCTB U NpeBpalleHune
aHeprun B Brocdepe.

MP6 7. CdopMUPOBaAHHOCTL YMEHMS
NPUMEHATb MOJTyYEHHbIE 3HAHUA AN
0OBbsACHEHNA BMONOrMYecKkMx NPoLLEeCCoB
N SABNEHWI, AN MPUHSATUSA MPaAKTUYECKUX
peweHnin B MNOBCEOHEBHOW >XWU3HM C
uernbto  obecneveHumst ©e3onacHOCTU
CBOEro 340pO0BbSI " 340pOoBbS
oKpyXXawwmx  ngen,  cobnogeHus
3gopoBoro  obpasa  KU3HW,  HOPM
rPamMoTHOro NOBEeAEHUA B OKpYXatoLen
NPVPOOHOMN cpege; NoHMMaHue
HeobX0AMMOCTH NCMNonb30BaHWs
OOCTWKEHUA COBPEMEHHON Guonorumn u
GuoTtexHomnorni ONns  pauMoHarnibHOro
NpvMpoaonosib30BaHms




MK 1.2 Cobniogatb 3HaTb

CaHUTapHoO- - 3-3 OCHOBHbIEe HanpaBneHUs cCoBpeMeHHon buotexHonoruu. Metoabl
rMrmeHnyeckme 6uoTexHonoruu.
TpeboBaHus K ycrniosusim | - 3-4 PazaButue npombINIeHHOM OMOTEXHONOIMIA U ee NPpMMeHeHne B
N CpoKam XpaHeHust XWU3HU YerioBeKa,
TOBapoB YmeTb
- ¥-10 aHanusupoBaTtb MH(pOpMaLUIO O Pa3BMTUN NPOMbILLIIEHHON
6uoTexHonorumn

1.3 UeneBble opueHTUpbI, ¢opmupyemblie B MNpoLecce OCBOEHUA Yy4eOHOMn
AUCLMMNNUHBbI, B COOTBETCTBUM C NPOrpamMmmMon BOCNMTaHna no cneuuanbHocTn 38.02.08 Toproeoe
aeno

O603HauyeHue LleneBble OpueHTUPLbI

LO 36 [eaTtenbHo Bblpaxalowmii NoO3HaBaTesflbHblE MWMHTEPECbl B pasHbiX NpeaMeTHbIX
obrnactax ¢ y4éTOM CBOUX MHTEPECOB, CMOCOOHOCTEN, OOCTWXEHWN, BbIOpPaHHOrO
HanpasneHns NpodeccuoHanbHOro ob6pasoBaHNs U NOArOTOBKY.

Lo 37 Ob6napgatoLwmn npegcraBsneHnemM 0 COBPEMEHHOW Hay4HOW KapTuHe Mypa, AOCTUKEHMAX
Haykn M TEXHWKW, aprymMeHTUPOBAHHO BblpaXKalowuin NMOHUMAHME 3HAYEHWST Hayku U
TEXHOMNOIrMIN ANs pasBuMTUSA poccumnckoro obuiectsa n obecnedyeHus ero 6e3onacHoCcTu.
LO 40 Vcnonb3ylownin  coBpeMeHHble cpefcTBa Moucka, aHanuMsa W  WHTepnpeTauuu
nHdopmauumm, WHOPMALIMOHHbIE ~ TEXHONMOrMW  Ans  BbINONHEHMs  3agad
npogeccnoHanibHON OeATENbHOCTH.

LIO 41 PaszsuBaoLLmMin 1 NPUMEHSIOLLMI HaBbIKN HabNOAEHWS, HAKOMMEeHNs U cucTemaTusaumm
(hakTOB, OCMBICIIEHUSI OMbiTa B €CTECTBEHHOHAy4YHOW W rymMaHWTapHoW obnacTtax
no3HaHus, nccnegoBaTenbCkor U NpodeccuoHansHoN 4eaTenbHOCTU




2. CTPYKTYPA N COQEPXXAHWUE YYEBHOW OUCLUUMIINHDI

2.1. O6bem yyeb6HOM AUCLUNIIMHBI U BUAbI y4e6HOM paboTbl

- O6bem B
Bug yye6Hon paboTbl
Yacax
O61bem ob6pa3oBaTenbLHON NPOrpaMmMbl AUCLUNSTUHBI 72
BT u.
OcHOBHOe coaepkaHue 72
BT. Y.
TeopeTuyeckoe obyyeHne 46
npakTu4eckue 3aHATUsA 14
nabopaTtopHbie 3aHATUS -
MpodeccnoHanbHO-opMeHTUPOBaHHOE coaepXaHue (copgepxaHue i
npuKNagHoro Moayns)
BT. Y.
TeopeTuyeckoe obydyeHune 2
npakTU4eckme 3aHATUS 10
MpomexyTo4yHas aTrecTauusa B Buae audcdepeHumpoBaHHOro 3a4yeta
(2 cemecTp)
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2.2.  TemaTudeckuin NnaH n cogepxaHne ydebHon gucumnnunbl «brnonornsay
Koabl koMmneTeHUUN,
HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuio
pas3genoB v TeMm npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOPbIX
cnocob6cTByeT
3N1IeMEeHT NporpamMmbl
1 2 3 4
1 cemecTp 72.
48 Teop.,
24 np.
Paspen 1. Buonorus kak Hayka. JKuBble CUCTEMbI U UX OpraHu3aums 2
Tema 1.1. CopepxaHue y4yebHoro marepmana 2 OK 01,
Buonorus B cucteme Brvonorns — Hayka o xuBon npupoge. Ceasu Guonormm ¢ OBLLECTBEHHBIMWU, TEXHUYECKUMU WU LO 36,37,40,41
Hayk. ObLwas APYrMMK eCTECTBEHHbIMWN Haykamu, punocodmen, penurnen, STUKON, 3CTEeTMKON 1 npasom. Pornb
XapakTepucTnKa xXmu3Hu Buronorum B hopmMupoBaHnm COBpEMEHHON HaYy4YHOMN KapTuHbI Mupa. Cnuctema Bruonorniyecknx Hayk.
MeToabl MO3HaHUSA KMBOW npupodbl (HabnageHue, 3KCMEPUMEHT, ONWcaHue, W3MepEeHue,
Knaccudukaums, MoaenMpoBaHue, ctaTmcTnyeckas 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, OpraHN3MeEHHbIN,
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 CTpOeHUs npokapuoTuyeckon kneTku. KnetouHas cTeHka Oaktepuin. CTpoeHue
3yKapnoTm4eckon KneTkn. OCHOBHblE OTNUYMSA PACTUTENbHOW, XXMBOTHOW W TPUBHOW KNETKW.
[MoBEpXHOCTHbIE CTPYKTYPbl KMETOK — KNeTOYHas CTeHKa, [MMKOKamnuKC, Wux yHKumm.
lMna3matnyeckas membpaHa, ee CBOWCTBA N (DYHKLMN.

Untonnasma n ee opraHomabl. OgHomemOGpaHHble opraHovabl kneTku: OINC, annapaT Monbaxku,
nn3ocomsbl. [lonyaBTOHOMHbIE OpraHouabl KNeTKW: MUTOXOHApUM, nnactuiel. [NpoucxoxaeHue
MUTOXOHAPUA W nnactug. Buabl nnactmg. HemembpaHHble opraHouabl Knetku: pubocomsl,
KNETOYHbIW LIeHTP, LEHTPUOMNN, PECHNYKN, XIYTUKA. DYHKLIMM OpraHOMAOB KneTku. 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. WN. MeBaHoBckun). OCOBEHHOCTN CTPOEHMUS U XKU3HEHHOTO
umkna BupycoB. baktepuodarn. BonesHu pacTeHuin, XMBOTHbIX W YernoBeKka, Bbl3blBaeMble
Bupycamu. Bupyc nmmyHogedmumTta yenoseka (BUY) — Bosbyautens ClrW[Oa. MNpodmnaktuka
pacnpocTpaHeHust BUPYCHbIX 3abonesBaHni
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Konobl koMneTeHUu,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe M nNpopecCMoHarnbLHO-OpPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB u TemM npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOpPbIX
cnocob6cTByeT
3N1eMeHT NporpamMmb|
1 2 3 4
Tema 2.2. XuMmn4yeckui XUMUYECKMI COCTaB KNeTKN. XMMNYECKNE 3MIEMEHTbI: MaKpoanieMeHTbl, MMKpOanemeHTbl. 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
MpakTnyeckoe 3aHsaTMe Ne 1. Buonornyeckass ponb MUHepanbHbIX BELLECTB B obecrneyeHun 2
XN3HEOEATENbHOCTU OPraHM3mMoB, NPosiBNeHNst aucbanaHca MMHepanbHbIX 311IEMEHTOB.
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. AMUHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl 6€nkoBON MOMEKyrbl 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, cybecTpaTtHas cneuunduyHocts. KodepmeHTol. ButamuHbl. OTnvumsa
epMEHTOB OT HEOPraHMYECKNX KaTanM3aTopoB.
YrneBsopbl: MOHOCaxapuabl (rnoko3a, pubosa u ge3okcnpubosa), gucaxapuabl (Caxaposa, Nakrosa)
1 nonucaxapvabl (Kpaxmar, rMKoreH, Lenntonosa). buonornyeckme dyHkUmMM yrnesogos. Jiunuapi:
Tpyurnuuepuabl, doconunuibl, cTepounabl. MmapodmnbHo-rMapodobHbIe cBOMCTBA.
Buonornuyeckne cyHkuum nunugos. CpaBHeHWe yrneBogoB, 6ENKoB M NUMMOOB Kak MCTOYHMKOB
aHepruun. HykneuHosble kucnotbl: AHK n PHK. Hykneotuabl — MOHOMEpPbLI HYKIEWHOBBLIX KUCIOT.
Ctpoenve n dyHkumm OHK. CtpoeHne n dyHkuun PHK. AT®: ctpoeHmne n dyHKUMM
Paspgen 3. XXnsHepesAtTenbHOCTb KNEeTKU 6
Tema 3.1. CopepxaHue y4yebHoro matepmana 2
O6meH BelwecTB 1 OOmeH BellecTB, MM MeTabonmam. Accumunsaumsi (NnNacTuyeckum obmeH) U OUCCUMUNALUS OK 01, OK 02, OK 04
npespalleHne 3Heprm B | (sHepreTnyeckun obMeH) — OBe CTOpPOHbI €AMHOro mnpouecca meTabonuama. Ponb 3akoHOB 1O 36,37,40,41
KneTke COXpaHeHMs1 BellecTBa W 3HeprMm B MOHUMAHUM MeTabonmama. Tunbl OoOMeHa BeLLecCTB:
aBTOTPOGHbIV U reTepoTpodHbIN. Ponb dhepmeHTOB B 0OOMEHE BELLECTB M NpeBpaLLeHn SHEPTUn
B krneTtke. doTtocumHTe3. CBeToBas M TemHoBast dasbl oTtocmHTe3a. Peakumm oTocmHTesa.
O hekTnBHOCTL POTOCUHTE3A. SHAaUYEeHMEe POTOCUHTE3a A5 XKM3HN Ha 3emne. BnvsHue ycnosui
cpeabl Ha OTOCUHTE3 U CMOCOObLI MOBBILEHUS €ro NPOAYKTUBHOCTU Y KYNbTYPHbIX PaCTEHUMN.
XeMocuHTe3. XeMocuHTe3upyLme bakrepumn. 3Ha4eHe XeMOCUHTE3a ONs X13HW Ha 3emne.
OHepreTuyeckuin obmeH B kneTke. PaclienneHve BeLLeCTB, BblAeNEHWE U aKKyMyrnuMpoBaHue
SHeprMm B kneTke. JTanbl 3HepreTndeckoro obmeHa. [nukonu3. BpoxeHne u ero BuAbl.
KucnopogHoe okucneHue, wunu KknetodHoe AbixaHuve. OkucnutenbHoe ocdopunmpoBaHue.
OPDHEKTUBHOCTb IHEPreTnyeckoro obmeHa.
Tema 3.2. CopepaHue y4yebHOro martepmana 2 OK 01, OK 02, OK 04
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HaumeHoBaHue
pas3genoB v TeMm

CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

1

2

4

BuocuHTes 6enka.

Peakuun matpuyHoro cuHtesa. 'eHeTudeckasa nHgpopmaumsa n OHK. Peanusauus reHeTuyeckon
MHOpPMaLUKN B KneTke. eHeTUYeCKUn Kog U ero CBOMCTBA. TpaHCKpUNUMs — MaTpUYHbIN CUHTE3
PHK. TpaHcnauus — 6uocuHTes Oenka. dtanbl TpaHcnaumn. KogmpoBaHue amMuHokucnoT. Ponb
pnbocom B BMOCUHTE3e 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 Pa3MHOXEHUSA U UHAMBUAYaNbHOrO pasBUTUSA OpPraHU3MoB.
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 LBETKOBOrO pacTeHus: OBOVHOE
ONNoJ0TBOPEHNE, CTPOEHME CEMEHW, CTAAUN Pa3BUTUS

TemaTuka npakTU4ECKUX 3aHATUN

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

13




HaumeHoBaHue
pas3genoB v TeMm

CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

2

w

4

Mpaktnyeckoe 3aHATMe Ne3. «U/HdekunoOHHbIe 3aboneBaHus W anvaeMum B UCTOPUK
YyenoBeYyecTBay.

Pasgen 5. HacnencTBeHHOCTb M U3ME@HYUBOCTb OPraHU3MOB

12

Tema 5.1.
3aKkoHOMepHOCTH
HacrnegoBaHus

CopepxaHue yyebHoro matepmana

MNpeameT 1 3agaym reHeTuku. Pomnb umTtonornm n ambpuonornn B CTaHOBMEHUW reHeTuku. Bknag
POCCUIACKMX U 3apyBeXHbIX y4eHbIX B pa3BuTue reHeTunkn. Metoabl reHeTukm (rubpngonorniyeckmin,
LUTOreHeTN4eCKUi, MONeKynsapHo-reHeTudyecknn).  OCHOBHblE  TreHeTM4eckue  MOHATMS.
eHeTnyeckas CMMBONUKA, UCNOMb3yeMas B CXeMax CKpeLLMBaHW.

3aKoOHOMEPHOCTM HacnegoBaHWs MPU3HaKkoB, ycTaHoBneHHble . MeHgenem. MoHormbpuaHoe
ckpelwimBaHue. 3akoH eguHoobpasus rMbpuaoB nNepBoro nokoneHus. [pasuno AOMUHUPOBAHMS.
3akoH pacLuenneHus npuaHakos. [Mnotesa YicToTbl rameT. [1onHoe 1 HenonHoe 4OMUHMPOBAHUE.
AvrnbpugHoe ckpelmBaHve. 3aKOH He3aBNCMMOro HacrneaoBaHUst NpU3HakoB. LinToreHeTnyeckune
OCHOBbl  AUrMOPUOHOrO  CKpewwBaHus. AHanuaupylowee ckpewmsaHve. Vcnonb3oBaHue
aHanu3vpyoLero cKpewmBaH1sa Ans onpeaeneHns reHoTuna ocobum

TemaTuKa NpakTU4YECKUX 3aHATUN

MpakTuyeckoe 3aHATUe Ne4. PelleHvne 3agay Ha onpeneneHne BepOSiTHOCTU BO3HWKHOBEHWS
HacneacTBeHHbIX NMPU3HAKOB NPW MOHO-, AW-, NONUIMOPUOHOM U aHaNU3MPYIOLLEM CKPELLMBaHUN,
COCTaB/IEHNE FreHOTUNNYECKNX CXEM CKpPELLMBaHNS

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

Tema 5.2.
CuenneHHoe
HacnegoBaHue
npu3HaKkoB

CogepxaHue y4ye6HOro Matepmana

CuenneHHoe HacnegosaHue npuaHakoB. Pabota T. MopraHa no cuenneHHoOMy HacnegoBaHUKo reHoB.
HapyweHne cuenneHnss reHoB B  pesynbraTe  KPOCCMHroBepa. XpOMOCOMHas  Teopus
HacneaCTBEHHOCTU. [[eHeTuYeckne KapThbl.

leHeTnka nona. XpOMOCOMHOe onpefeneHve nona. AyTOCOMbl W MOSOBblIE  XPOMOCOMbI.
['oMorameTHble U reTeporameTHble opraHuambl. HacnegosaHve NPU3HaKoB, CLEMSIEHHbIX C MOJIOM

TeMaTuKa NpPakTUYECKUX 3aHATUN

MNMpakTuyeckoe 3aHATUe Ne 5. PelweHve 3agad Ha onpegeneHne BepOsiTHOCTM BO3HUKHOBEHUS
HacneaCcTBEHHbIX MPU3HaKOB MpK CLEnNeHHOM HacneaoBaHMK, COCTaBNeHne reHoTUNUYECKUX CXEM
cKpelumBaHus

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

Tema 5.3.
3aKoHOMEepHOCTK
N3MEHUYNBOCTM

CogepxaHue yyeGHoOro marepuana

M3meHumBoCTb. Buabl mM3MeHUMBOCTU: HeHacneAcTBeHHas W HacneacTBeHHas. Ponb cpedbl B
HeHacrneACTBEHHOW  MU3MEHYMBOCTW.  XapakTepucTtuka  MOAUMUKALMOHHOW  U3MEHYMBOCTW.
BapvaunoHHbeIn psa v BapuauumoHHasa Kpusas. Hopma peakuum npusHaka. KonunyecTBeHHble U
Ka4eCTBEHHbIE MPU3HaKN 1 X Hopma peakumn. CBorcTBa MOANUKALMOHHON N3MEHYUBOCTMU.

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

CopepxaHue yyebHoro matepuana (0CHoBHoe M nNpopecCMoHarnbLHO-OpPUEHTUPOBAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

2

4

HacnenctBeHHas, nnn reHotTunuyeckass U3MeHYMBOCTb. KomOMHaTMBHAA M3MeH4YMBOCTb. Meros u
MorioBoM MpoLecc — OCHOBAa KOMOMHATMBHOM W3MeH4YMBOCTM. MyTaumoHHasi W3MEHYMBOCTb.
Knaccudmkaums MyTauui: reHHble, XpPOMOCOMHbIE, T€HOMHble. Yactota M nNpuuMHbI MyTauui.
MyTtareHHble dhakTopbl. 3aKOH FOMOMOMMYECKMX PSAO0B B HACNEACTBEHHOW U3MEHUYNBOCTHU

H. . BaBunosa

HacnenctBeHHble 3aboneBaHus 4YernoBeka: reHHble ©OonesHn, OonesHn ¢ HacneacTBEHHOMU
npeapacrnonoXeHHOCTbO, XPOMOCOMHbIe GonesHn. ComaTtuyeckne u reHepaTuMBHbIE MyTaUuWM.
CrtBonosble kneTku. MNpuHumMnbl 300poBoro obpasa XM3Hu, AUarHOCTUKK, NPOMOUNAaKTUKA U NTeYEeHUs
reHeTunyecknx GonesHen. Meaunko-reHeTMYECKoe KOHCYMNbTUpOBaHMe. 3HaveHue MeguuLMHCKON
reHeTMKU B NpefoTBpaLLEHMN N NTIEYEHNUN FreHETUYECKNX 3aboneBaHnin YenoBekKa.

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 y4ebHOro matepuana

Mpeanochbinikn BO3HUMKHOBEHWUST 3BOJTIOLIMOHHOW Teopuu. IBOJIOLMOHHAs Teopus U eé MecTo B
6uonornn. BnvsHne 3BOMIOLMOHHON TEOPUK Ha pasBuTMe Buonornm n apyrmx Hayk. CBuaeTenbcTea
aBonounn. NaneoHTonorndyeckue: nocrnenoBaTeribHOCTb MOSIBIEHNS BUAOB B MarieoHTONOMMYECKON
netonucu, nepexofHsle opMbl. Broreorpadmnyeckune: cxoncTso v pasnuune dayH 1 rop maTtepukos
M OCTPOBOB. IAMOpUonornyeckme: CXoAcTBa U pasnuums aMOPUOHOB PasHbIX BMOOB MO3BOHOYHbIX.
CpaBH/TENBbHO-aHAaTOMUYECKME: TOMOMNOMNYHbIE, aHanornyHble, pyauMeHTapHble OpraHbl, aTaBu3mbl.
MonekynsapHo-buoxmmmyeckme:  CXOOCTBO  MEXaHW3MOB  HacrneCTBEHHOCTM U OCHOBHbIX
MeTabonmMyeckmx nyTen y BCeX XMBbIX OPraHn3MoB.

OBontoumnoHHas Teopus Y. OapsuHa. Mpeanockinikn BO3HUKHOBEHUST AapBMHM3MA. [BrxyLume cunbl
asonoumM BuaoB Mo [apBuHy (M3ObITOYHOE pPa3MHOXEHWE TMpPU  OrPaHNYEHHOCTU PECYPCOB,
HeonpeaenéHHas n3MeH4YMBOCTb, 6opbba 3a CyLLIeCTBOBaHWE, ECTECTBEHHBIN OTOOP)

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

Tema 6.2.
Mwukpoasontouus.
Makpoasontouus.

CopepxaHue y4e6Horo Mmatepmana

CuHTteTndeckas Teopusa apomouum (CTO) M €€ OCHOBHbIE MOMOXEHMS.
Monynsaumsa kak eaMHULa Buaa v 3BOSIIOLNN.

Oswxywine cunbl (daktopbl) 9BonwUUM BUAOB B npupode. MyTauMOHHBIA npouecc WU
KOMOVHaTMBHas M3MeH4YMBOCTb. MoNynsLMOHHbIE BOMHbLI U Apend reHoB. M3onauus n murpauus.
EcTtectBeHHbIN O0TOOp — HanpaBnswowmi daktop asonounn. PopmMbl €CTECTBEHHOrO OTOOpa.
MpucnocobneHHOCTL OPraHUM3MOB  Kak pesynbTaT aBonouuu. [Mprumepbl npucnocobneHun vy

Mwukpoassorntoums.

OK 07
LlO 36,37,40,41
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HaumeHoBaHue
pas3genoB v TeMm

CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTuyYecKkne 3aHATUs, NPUKNagHoON Moayib

O6bem
yacoB

Koobl komneTeHUun,
¢opmmpoBaHuo
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl

2

4

opraHmamoB. Apomopdo3bl U wmanoagantaumn. Bug u BupoobGpasoBaHve. Kputepum Buga.
OcHoBHble hopMbl BUA00OPa3oBaHus: reorpacmyeckoe, IKONorm4yeckoe.
Makpoagonouusi.  Popmbl  9BonouMM:  huneTudeckasl, OUBEpPreHTHas,
napannensHas. HeobpaTMmMocTb 3BOMOLMM

KOHBEpreHTHad,

TemaTtuka NMPAaKTN4eCKnx 3aHATUMN

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

N

Paspen 7. Bo3HMKHOBEeHMe 1 pa3BUTUE XN3HU Ha 3emne

(o]

Tema 7.1. 3apoxaeHue

N pasBuUTUE XXN3HU

CopepxaHue yyeb6Horo matepmana

[oHay4yHble npeacTaBneHnsa o0 3apoXaAeHUM XU3Hn. HayuHble runoTesbl BO3HUKHOBEHUSA XMU3HU Ha
3emne: abuoreHes n naHcnepmus. XvMmunyeckasa aBonoums. ABMOreHHbIn CUHTE3 OpraHnYecKmx
BELLECTB M3 HEOPraHU4eCKMX. IKCNEepUMEHTanbHOE MOATBEPXKOEHNE XUMUYECKON 3BOMIOLINN.
HavanbHble aTanbl 6uonornyeckon asontouun. N'vnotesa PHK- mupa. ®opmupoBaHne membpaHHbIx
CTPYKTYP W BO3HUKHOBEHME NpOTOKNeTKU. [lepBble Knetkm u umx asonoums. dopmmpoBaHue
OCHOBHBIX Py XXMBbIX OPraHU3MOB.

PasButune xu3Hu Ha 3emne no apam n nepmnogam. Katapxen. Apxenckas n NnpoTepo3onckas apbl.
Maneo3onckasi apa M €€ nepuoabl: KEMOPUIACKUA, OPOOBUKCKUNM, CUMYPUNCKUA, OEBOHCKUN,
KaMeHHOYronbHbIN, nepmckuin. Mesosolckasa apa 1 eé nepuoapbl: TPUACOBLIN, KOPCKUN, MENOBOMN.
KanHo3solickasi apa 1 e€ nepuoabl: naneoreHoBbIN, HEOreHOBbIW, aHTPOMOreHOBbLIN.

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 yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3nenoB U TeM npakTuyeckne 3aHATUA, NPUKNagHON Moaynb Yacos KOTOPbIX
cnocob6cTByeT
3NEeMEeHT NporpamMmbl
1 2 3 4
nprcnocobneHHoCTU NpeacTaBUTENen YenoBeYeCcKMX pac K yCroBUsIM CyLLeCTBOBaHNS. EQUHCTBO
yenoBeyecknx pac. Kputuka pacmama
TemMaTuka npakTU4eCKUX 3aHATUN
MpakTtnyeckoe 3aHaTMe Ne 8 «[lpucnocobrneHHOCTb YenoBeka K pasHbiM YCrOBUSM cpefbl. 2
BnivsiHme reorpacuyeckon cpefbl Ha MOPAOSIOrno 1 M3NONOrnI0 YeroBekay
Pasgen 8. OpraHu3mbl U okpyxaruas cpega 6
Tema 8.1. CopepxaHue y4ebHoro matepmana 2
Okonorus Okornornst kak Hayka. 3agaum u pasgenbl akonornv. MeTogbl 3KONMOrMYeckMx WUCCrnefoBaHWUin.
kak Hayka. Cpegbl JKkonornyeckoe MMpoOBO33pEHNE COBpPeMEHHOro Yyernoseka. Cpeabl 0bMTaHMsa opraHM3MoB: BogHas, OK 01, OK 02, OK 04
KNBHN. Ha3eMHO-BO3ayLUHas, NnoYBeHHas, BHYTPUOpPraHnsMeHHas.  Jkonormyeckue  akTopbl. Lo 36,37,40,41
Jkonornyeckme Knaccudpmkauma akonormdyeckmx akTtopoB: abuoTuyeckne, OGUOTMYHECKME W aHTPOMOreHHbIE.
dakTopbl HencTtBme akonornyecknx hakTopoB Ha opraHmnamMbl. ABrnoTrdeckmne hakTopbl: CBET, Temnepartypa,
BNaxHocTb. doTonepuoamsm. lNpucnocobneHns opraHn3mMoB K AeNCTBUIO abMoTNYeCcKMx pakTopos.
Buonornyeckne putmbl. BuoTtnyeckme daktopbl. Bugbl  GuoTuuyecknx  B3anMoOOenCTBUN:
KOHKYpeHLUMS, XxuliHudectBo. [lapasuTuam, MyTyanuam, KOMMEHCanuM3Mm (KBapTMPaHCTBO,
HaxnebHM4ecTBO), amMeHcanuam, HenWTpanuam. 3HayeHue OMOTUYECKMX B3aMMOAEWCTBUMA AnNs
CYyLLIEeCTBOBaAHMS OPraHn3MoB B NPUPOAHbIX coobLLecTBax.
Tema 8.2. CopepxaHue y4yebHoro matepmana 2
Okonornyeckme Okornornyeckne xapakrtepucTtuku nonynaumn. OCHOBHble MoKasaTenu Nonynsuun: YUCIEHHOCTb,
XapaKTepUCTUKN NMOTHOCTb, POXXAAEMOCTb, CMEPTHOCTbL, MPUPOCT, MUrpaumd. AnHammka YNCIEHHOCTU NONyNALMM U OK 01, OK 02, OK 04
rnonynsaumm eé perynaums. L0 36,37,40,41
TemaTuKa NPakTUYECKUX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 9. «[logcy€T NNOTHOCTM NONYNSLMI Pa3HbiX BUOAOB PaCTEHUN» 2
Pasgen 9. CoobliecTBa 1 3KONOrMyecknue CUCTEMbI 10
Tema 9.1. CopepxaHue y4ebHoro matepmana 2
CoobuiecTBa CoobuiecTBo opraHuamoB — 6uoueHo3. CTpykTypbl OuoLieHO3a: BWOOBas, MPOCTPAHCTBEHHAs,
OpraHu3moB, Tpodhuyeckas (nuwesas). Bugbl-gommHaHThl. CBA3M B BMOLEHO3E. OK 01, OK 02, OK 04
9KOCMCTEMBI Okorornyeckne cuctembl  (3kocucTtembl). [loHaTme o6 akocucteme 1 BuoreoueHose. LO 36,37,40,41
PyHKUMOHANBbHBIE KOMMOHEHTbI 3KOCUCTEMBbI: NMPOAYLIEHTbI, KOHCYMEHTbI, peayueHTbl. KpyroBopoT
BELLECTB M MOTOK 3Heprum B akocucteme. Tpodunyeckne (NMweBblie) ypoBHM 3KOCUCTEMSI. [nLleBblie
uenn mn cetn. OCHOBHbIE MoOKasaTenu 3SKOCUCTEMBbI: Guomacca, npogykuus. Jkonornveckue
nupamuapl:  NpogayKuWW, YUCIEHHOCTM, ©Ouomacchl. CBOWCTBaA 9KOCUCTEM: YCTOMYMBOCTD,
camoperynsuus, passutue. Cykueccusl.
Tema 9.2. CopepxaHue y4yeObHOro matepmana 2
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Konobl koMneTeHUu,

HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3nenoB U TeM 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 OK 01, OK 02, OK 04,
rnobanbHas skocucTema | BellecTBO M ero oyHkuun. OcobeHHocTM Bruocdepbl Kak rnobanbHOM 3KocucTeMbl. [JuHaMmmMyeckoe OK 07
3emnu. Bnusxne paBHOBecue 1 obpaTHas cBs3b B 6GMocdepe. KpyroBopoThl BELLECTB U OMOreoXxMMmnyeckme LMKIbI L0 36,37,40,41
aHTPOMOreHHbIX anemMmeHTOB (yrnepoaa, asoTa). 3oHanbHoCcTb 6uoctepbl. OCHOBHbIE BUOMbI Cyln. YenoBeyecTBo
dakTopoB Ha buocdepy | B Buoccepe 3emnu. AHTponoreHHble mM3aMeHeHusi B Ouoccepe. MmobanbHble akonornyeckue
npobnemsbl. CocywectBoBaHve npupoabl 1 Yenosedvectsa. CoxpaHeHne GuopasHoobpasus Kak
OCHOBa ycTonumBoCcTU Buocdepbl. OCHOBa paunoHanbLHOro yNpasreHns NPUPOAHLIMKU pecypcamm
N X ncnonb3oBaHue. [JoctmkeHna Gnonornm n oxpaHa Nnpupoasbl.
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 10. «Dkonornyeckne acnekTbl NPOdPECCUOHANbHON AEATENTbHOCTUY 2
Tema 9.3. MpodeccnoHanbHO opueHTMPOBaHHOEe coAepXaHue (coaepkaHue NPUKIagHoOro moayns) 2 OK 01, OK 02, OK 04,
BnusHue coumnanbHo- 3popoBbe M ero cocrtaBngwowme. PakTopbl, MOMNOXUTENBHO M OTPULATENbHO BRMAOLWINE Ha OK 07
3KONOrNYeCcKmX opraHu3m 4enoBeka. [po6rnema TexXHOTeHHbIX BO34EWCTBWI Ha 300pOBbE  YeroBeka L0 36,37,40,41
chakTopOB Ha 300pOBbLE (anekTpomarHuTHble nons, 6biToBas XMMWsi, U3ObITOYHbIE WYMbI, pagvauusa u T.n.). Agantauyus
YyeroBeka opraHuama 4YenoBeka K daktopaMm oOkpyxkatwwen cpegbl. [MpuHUmMnbl  dopmMmupoBaHus
30opoBbecOeperatollero noeefdeHus. duanyeckass akTMBHOCTb M 300poBbe. Brnoxmmunyeckue
acnekTbl pauMoHanbHOro NMTaHus
TemaTuKa NpakTU4eCKuUX 3aHATUN
MpakTnyeckoe 3aHatTue Ne 11. «lMpodmnakTrka npodeccnoHanbHbIX 3aboneBaHnny 2
Pasgen 10. OcHOBbI GMOTEXHONOINMU 6
Tema 10.1. OcHoBbl NMpodeccnoHanbLHO OpMEHTMPOBaAHHOE cofepXaHue (cogepkaHMe NPUKNAgHOro Moayns) 2 OK 01, OK 02, OK 04,

ONoTEXHOMOMUMN.
BuotexHonornn B }nsHu
n npodpeccum

BuoTtexHonorma kak oTpacib NpPov3BOACTBA. [eHHasi wuHxeHepus. JTanbl  Cco3gaHus
pekombuHaHTHoM OHK 1 TpaHcreHHbIX opraHMamoB. KneToyHas nHxeHepusi. KneTtouHble KynbTypbl.
MukpoknoHansHoe pa3MHOXeHne pacTeHun. KrnoHupoBaHue BbICOKOMPOAYKTUBHbIX
CENbCKOXO3ANCTBEHHbLIX OPraHM3MOB. JKoSornveckme n atndeckune npobnemsl. 'MO — reHeTUYeckn
MoaudmumpoBaHHble opraHuamMbl. OCHOBHblE HanpaBrieHWs COBPEMEHHOM OWOTeXHoNormm B
npodeccuoHanbHon aeaTenbHOCTN Yenoseka. Metoabl 6GnotexHonornm. O6bEeKTbI OMOTEXHOOMUN.

OTnka BUMOTEXHOMOTMYECKUX W TEeHEeTUYECKUX aKcnepuMeHToB. OCHOBHbIE HanpaBreHus
COBpeMeHHON GuoTexHonorMm B npodeccuoHansHon aeaTtensHocT Yeroseka. MeTogbl
6uoTtexHonormn. OBGBbeKkTbl BuoTexHomnorm. JTUKa OBUOTEXHOMNOMMYECKUX W TEeHEeTUYECKUX
9KCMEPUMEHTOB.

TemMaTuka npakTU4eCKUX 3aHATUN

OK 07
LiO 36,37,40,41
nK2.3
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Konobl koMneTeHUu,

HanmeHoBaHue CopepxaHue yyeb6Horo matepuana (0CHOBHOe U NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3genoB u TemM npakTuyeckue 3aHATUA, NPUKNaAHON MoAayIb YacoB KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmbl
1 2 3 4
MpakTnyeckoe 3aHsaTne Ne 12. Kencbl Ha aHanuM3 uMHOpPMaUUM O Hay4HbIX AOCTMXEHMAX B 2
00nacTn reHeTUYEeCKUX TEXHOJTOTUIN, KNETOUYHOW MHXEHEepuUn, NULLEBBLIX BUoTexHonornn. 3awmTta
Kewnca: NpeAcTaBieHne pe3ynbTaToB peLleHns KENCOB (BLICTYMEHME C Npe3eHTaumnen).
Tema 10.2. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
BuotexHonornm B OCHOBHble HarnpaBneHUsi COBPEMEHHON BMOoTeXHONorMM B NPOdECCUOHANBHON AeATENbHOCTU OK 07
MPOMBbILLIIEHHOCTH yenoBeka. MeToabl GuoTexHomorn. O6GbekTbl BGUOTEXHOMOMMKU. DTKA GUOTEXHOMOTMYECKUX U 1O 36,37,40,41
FeHETUYECKVX SKCNIEPUMEHTOB. nK2.3
OndbdepeHUMpOBaHHbIN 3a4eT.
Bcero: 72
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3. YCNOBUSA PEANTU3ALIUN NPOIrPAMMbI YYEBEHON AUCLMMNITUHBI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuanbHO-TEXHUYECKOMY 0GecrneyeHuo

KabuHeT «Mukpobuonormm, dounsnonormm nuTaHus, CaHUTapun U rMrneHbl», OCHALLEHHbIN
obopygoBaHuem: pgockon ydebHon, paboumm MecToMm npenogasaTtensi, pabounmm mectamm
obyyvatoLmxcs (No KonNn4ecTBy 00y4arLLMXCA), TEXHUYECKMMIN cpeacTBamMmu 00yYeHnst (KomnbroTep
C NMNLEH3MOHHBIM MPOrpamMmmMHbIM obecneyeHnem, MynbTumeagna NpoexkTop).

3.2. UHhbopmaumoHHOe obecnevyeHmne peanusaumm nporpamMmbl

[ns peanusaunn nporpamMmmbl 6MONMOTEYHLIN hOHI 06pa3oBaTENbHOW OpraHn3aunumn MeeT
nevyaTtHble U/Mnu aNeKTPOHHbIE OOpa3oBaTenbHblE U MHHOPMALIMOHHBIE PECYPChI, PEKOMEHAYEMbIE
ANs ncnonb3oBaHusa B o6pasoBaTenbHOM npouecce.

3.2.2. OCHOBHbI€ UCTOYHUKMU:
1. AracoHoBa, W. b. buonorus. ba3oBbi ypoBeHb : y4eOHUK ANt 06pa3oBaTeNibHbIX OpraHn3auun,
peanuaytoLmx obpasoBaTenbHblie NporpaMmMbl cpegHero npodeccnoHansHoro obpasoBanus / U. b.
AragoHoBa, A. A. KameHckuin, B. . Cusornasos. - Mocksa : Npoceelenune, 2024. - 271, [1] c. : un.
- (YuebHuk CI1O). - TekcT : anekTpoHHbIn. - URL: https://znanium.ru/ — Pexum goctyna: no
noanucke.
2. AracboHoBa, U. b. Brnonorus. BasoBbin ypoBeHb. [pakTukym : yuebHoe nocobue, paspaboTaHHoe
B KOMNSieKkTe ¢ y4ebHmkom ans obpasoBaTenbHbIX OpraHM3auun, peanunsyowmx obpasoBartenbHble
nporpammbl cpegHero npodgeccunoHansHoro obpasosanud / M. b. AracdoHoBa, B. V. CnBornasos. -
Mocksa : lpocBewenne, 2024. - 112 c. - (Y4yebHuk CI1O). - TekcT : aneKkTpoHHbIN. - URL:
https://znanium.ru/ — Pexum goctyna: no noanmcke.
3. buonorus. 11-n knacc 6a3oBLIN ypoBeHb y4ebHuk / B. B. MNaceynuk. — 6-e n3a., ctep. — Mockea
. Mpoceeluerne, 2024. — 272 ¢. : vn.

3.2.3. lononHuTenbHble NCTOYHUKU
1. Bruonorusa. 11-n knacc 6a3oBbIN ypoBeHb y4ebHuk / B. B. Nace4vHuk. — 4-e u3g., ctep. — Mockea :
MNpocBelueHune, 2022. — 272 c. : vn.
2. KameHckuin, A. A. Brnonornga : O6was 6uonormsa. 10-n knacc y4ebHuk / A. A. KameHckuin. — 7-e
naa., ctep. — Mockea : lMpoceeweHne, 2022. — 368 c. : un.

4. KOHTPOJ1b X OLIEHKA PE3YJIbTATOB OCBOEHMUSA YYHEBEHOW OAUCLUUMIIUHDI
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KoHTponb u oueHka pe3ynbTaToB 00yYeHMs1 OCYLLECTBASIIOTCS npenogaBaTtefnieM B npolecce
NpoBEeAEHUsI MPAKTUYECKUX 3aHSATUIN, NMUCbMEHHOIO M YCTHOrO TECTUPOBAHMS, WHAMBMAYANbHbIX
3alaHniA, MNPOEKTOB, WCCNEAOBaHWA, 3amnofiHEHU CpPaBHUTENbHbIX Tabnuy, paspaboTkoi

rroccapumn.

4.1 MHCTpyMEHTbI OLIeHKU TeKyLen aTTrecTtaumm no y4ye6Hom gucumnivHe

OnemeHTbI yue6HOM MpoBepsieMblie 3agaHuA gns oueHKn Buabi
ONCLUNIIUHBI pe3ynbTaTthbl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, MK, 3, Y
Paspen 1. Buonorus kak OK 01, OK 02, OK | 1. ObcyxaeHne no BOMpocam fnekumm. 2-5
HayKa. XXuBble cuctembl 05 2. PaspaboTka rnoccapus
M UX opraHusauus L0 36,37,40,41 2-5
Tema 1.1. 3-1,2
Buonorus B cucteme Hayk. y-1
OO6wwan xapakrepucTtumka
XKU3HU
Pasgen 2. Xumunyecknm OK 01, OK 02, OK | 1. 3anonHeHue cpaBHUTENbHbIX Tabnuu,. 2-5
cocTaB M CTpoeHue 05 2. . TectnpoBaHue
KNeTKu LO 36,37,40,41 2-5
Tema 2.1. CTpyKTypHO- 3-1,2
dyHKUMOHanNbLHaa Y-1,3,5
opraHnsaums KneTok
Tema 2.2. XuMmn4yeckuin OK 01, OK 02, OK | 1. AnKTaHT Ha ncnosfb3oBaHWE apryMeHToB, 2-5
cocTaB kneTku. Boga u 05 BGuonoruyeckon TEPMUHOMOrK "
MWHeparbHble BelecTBa Lo 36,37,40,41 CUMBOJTUKN. 2-5
3-1,2 2. lNpencraBsnexHune pes3ynbTaTtoB
Y-1,3,5 npakTudeckon pabotsl Ne 1. Buonornyeckas
ponb MUHEeparnbHbIX BELLECTB B
obecneyeHnmn XU3HEAEATENbHOCTH
OpraHusmoB, MposiBNeHuss aucbanaHca
MUHepanbHbIX 311IEMEHTOB.
Tema 2.3. OK 01, OK 02, OK | 1. KoHTponbHasa paboTa. 2-5
Buornornyecku BaxHble 05
XUMUYECKNE COeNHEHUS Lo 36,37,40,41
3-1,2
¥-1,3,5
Paspgen 3. OK 01, OK 02, OK | 1. YcTHbIN onpoc. 2-5
XunsHepenaTenbHOCTb 05 2. PaspaboTka MeHTasnbHON KapTbl B MUHU
KIeTKW. LO 36,37,40,41 rpynnax 2-5
Tema 3.1. 3-1,2
O6wmeH BelLlecTB 1 Y¥-1,3,5
npeBpaLleHne 3HepPrum B
KneTke
Tema 3.2. OK 01, OK 02, OK | 1. TectupoBaHue 2-5
BuocuHTes benka. 05 2. MpenctasneHne pesynbTaToB
LO 36,37,40,41 npaktudeckon pabotbl Ne2. «PewweHne 2-5
3-1,2 3a4aud Ha onpeneneHve
Y-1,3,5 nocrnegoBaTelbHOCTU HYKNEeoTUa0B»
Pasnen 4. PaamHOXeHue OK 01, OK 02, OK | 1. 3anonHeHne cpaBHUTENBHON Tabnuubl 2-5
n HaguBuayarnbHoe 05
pa3BuTUE OpraHu3mMoB Lo 36,37,40,41
Tema 4.1. 3-1,2
JKM3HEHHbIN LUK KNeTKn Y-1,3,5
Tema 4.2. dopmbl OK 01, OK 02, OK | 1. YCcTHbI onpoc
pa3MHOXEeHUA OpraHu3mMoB 05 2. WHamBmgyanbHass camocTosiTenbHas
L0 36,37,40,41 paboTta
3-1,2
¥-1,3,5
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OnemeHTbI yueb6HOM MpoBepseMbie 3agaHuAa ons oueHkKn Buabi
ONCLUNSIVHBI pe3ynbTaTthbl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, MK, 3, Y
Tema 4.3. OK 01, OK 02, OK | 1. KoHTponbHas paboTa. 2-5
MHauenayansHoe 05 2. MNpencraesnexHne pesynbTaTtoB
pasBuTME OpPraHN3MoB Lo 36,37,40,41 npakTn4eckom paboTbl Ne3. 2-5
3-1,2 «MHdEeKUMOHHbIE 3aboneBaHus n
Y-1,4,5,9 ANVMAEMUN B UCTOPUM YeNoBeYecTBay
Pasnen 5. OK 01, OK 02, OK | 1. O6cyxaeHne no Bonpocam nekumnm 2-5
HacnepnctBeHHOCTb U 05 2. [MNpencraBnexHne pesynbTaTtoB
N3MEeH4YMBOCTb Uo 36,37,40,41 npaktnyeckon pabotbl Ne4. PelueHne 3agav 2-5
opraHusmoB 3-1,2 Ha onpepgeneHve BEPOATHOCTH
Tema 5.1. Y-1,4,5,9 BO3HWKHOBEHUS HacnenCcTBEHHbIX
3akoHOMepHOCTH NpU3HaKoB NPy MOHO-, AN-, NONUrMGPUAHOM
HacrnegoBaHus n aHanuaupyoLliem cKpelumBaHuu,
cocTaBreHue reHOTUMUYECKNX cXem
CcKpelunBaHus
Tema 5.2. OK 01, OK 04 1. YcTHbIN onpoc 2-5
CuenneHHoe L0 36,37,40,41 2. MNpencraBnexHne pesynbTaTtoB
HacregoBaHue NpuU3HaKkoB 3-1,3,4 npaktudeckorn pabotel Ne 5. PelweHue 2-5
Y¥-1,3,5,6,7 3ajay  Ha onpegeneHne BEpPOSITHOCTU
BO3HUKHOBEHUS HacneaCTBEHHbIX
Npu3HaKkoB npu cuenneHHoM
HacnegoBaHuy, cocTaBrneHue
reHOTMNMUYECKMX CXEM CKpeLLMBaHus
Tema 5.3. OK 01, OK 02, OK 1. KoHTponbHas paboTta 2-5
3aKoHOMEpPHOCTH 04 2. Mpeacraenexune pesynLTatos
N3MEHYMBOCTH L0 36,37,40,41 npaktudeckonn pabotel Ne 6. PeleHue 2-5
3-1 3ajay Ha onpegeneHne BepPOSTHOCTU
Y-1,3,4,5,7,9 BO3HMKHOBEHUA HacneacTBeHHbIX
npu3HaKkoB npu pasnuuHbIX  TUnax
B3aMMOJEWCTBUA  FEHOB,  COCTaBlneHune
FEeHOTUNUYECKUX  CXEeM  CKpelLuMBaHus.
CocTtaBneHve w” aHanu3 pPoJOCHOBHbIX
Yyenoseka
Paspen 6. OK 01, OK 02, OK 1. Pa3paboTtka rnoccapusi. 2-5
OBOMOUMOHHanA 04
6uonorus LO 36,37,40,41
Tema 6.1. 3-1
OBonoLUMOHHas Teopust Y-1,3,4,5,7,9
N ee MecTo
B GBuonorum
Tema 6.2. OK 01, OK 02, 1. WHameugyanbHas camocTodATenbHas 2-5
MwukpoaBontouuns. OK 04, OK 07 paborTa.
Makpoasontouus. UoO 36,37,40,41 2. [NpencraesnexHune pesynbTaToB 2-5
3-1,2 npakTudeckon pabotbl Ne 7. «CpaBHeHue
Y¥-1,3,4,7 BMAOB N0 MOPEONOrn4yeckoMy KpuTepmo»
Paspen 7. OK 01, OK 02, 1. IuKTaHT Ha UCnonb30BaHME apryMeHTOB, 2-5
Bo3HukHOBeHue u OK 04, OK 07 Ovonorn4yeckon TepMuHonornm "
pa3BuUTUE XXN3HU Ha L0 36,37,40,41 CUMBOJUKN
3emne 3-1,
Tema 7.1. 3apoxgeHue n Y-1,3,4,5,7,9
pasBUTUE XU3HU
Tema 7.2. OK 01, OK 02, OK 1. 3anonHeHne cpaBHUTENBHbIX Tabnuy, 2-5
Cuctema opraHmyeckoro 07
mupa. MpouncxoxgeHue Lo 36,37,40,41
yenoBeka — aHTPOroreHes 3-1,2
Y-1,2,3,4,5,8
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OnemeHTbI yueb6HOM MpoBepseMbie 3agaHuAa ons oueHkKn Buabi
ONCLUNSIVHBI pe3ynbTaTthbl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, MK, 3, Y
Tema 7.3. OK 01, OK 02, OK 1. WHavmBugyanbHas caMocCTOsiTENbHas 2-5
OcHoBHble cTagumn 07 paborTa.
3BONIOLMM YerioBeka L0 36,37,40,41 2. MNpencrasnexHne pesynbTaTtoB 2-5
3-1 npakTnyeckon paboTbl NpaKkTU4eCcKon
Y-2,5,8 pabotbl Ne 8.
«lMprcnocobneHHOCTb YenoBeka K pasHbIM
YCroBusiM cpeabl. BrnivsaHne
reorpaduyeckon cpedbl Ha MOpPdONOrmo 1
HPU3NONOIMNI0 YeroBeKay
Pazpen 8. OpraHu3mbl 1 oK 07 1. TectupoBaHue 2-5
oKpyXxarowjasa cpena LO 36,37,40,41
Tema 8.1. Skonorus kak 3-1
Hayka. Cpefbl XXU3HW. Y-2,5,
Okonornyeckme gakropsbl
Tema 8.2. OK 01, OK 02, OK 1. WHamBugyanbHass caMocTosiTeNbHas 2-5
dkonornyeckue 04, paborTa.
XapaKTepUCTMKK OK 07 2. [NpencraBsnexHne pesynbTaTtoB 2-5
nonynsaumm LO 36,37,40,41 npakTn4yeckon paboThbl NpakTU4ecKomn
3-1, paboThl Ne 9 «[lMoacyéT nnoTHOCTU
Y-1,2,3 nonynsumn pasHblXx BUOOB pacTeHUN»
Pasgen 9. Coo6wectBa OK 01, OK 02, OK 1. InKTaHT Ha NCNonb30BaHWE apryMeHToB, 2-5
N 3KonornyeckKkue 04, Ovonorn4yeckon TEPMUHOMNOrnn 7]
cucTemsbl oK 07 CUMBOJVIKM.
Tema 9.1. CoobecTtBa 1O 36,37,40,41
OpraHnM3moB, 9KOCUCTEMBI 3-1
Y¥-1,2,3,4,5,9
Tema 9.2. OK 01, OK 02, OK 1. [NpencrasnexHne peaynbTaTtoB 2-5
Brnocoepa — rnobanbHas 04, OK 07 npakTuyeckon paboTbl npakTn4ecKom
aKocuctema 3emnu. LO 36,37,40,41 pabotbl Ne 10. «3konornyeckme acnekTbl
BrivsiHme aHTpoOnoreHHbIX NnK2.3 npogeccnoHanbHOM OeaTenbHOCTU»
hakTopoB Ha Buoccepy 3-1,3,4
Y-1,2,3,4,5,7,10
Tema 9.2. OK 01, OK 02, OK 1. MpeactaBsneHue pesynbTaTtoB 2-5
Bruocdepa — rmobanbHas 04, OK 07 npakTn4yeckon paboThbl NpakTU4ecKomn
akocuctema 3emnu. Lo 36,37,40,41 pabotbl Ne 10. «OTxoabl Npoun3BOACTBa»
BnuaHve aHTponoreHHbIx MnK2.3 nnum «3Jkonoruyeckune acnekTbl
dakTopoB Ha 6uocdepy 3-1,3,4 npodgeccnoHanbHOn AeATenbHOCTUY
Y¥-1,2,3,4,5,7,10
Tema 9.3. OK 01, OK 02, OK 1. KoHTponbHas paboTta 2-5
BnusHune couuanbHo- 04, OK 07 2. MpencTtasneHne pes3ynbLTaTtos
aKonormyecknx pakropos UoO 36,37,40,41 npakTunyeckon paboThbl npakTU4eckom 2-5
Ha 300pOBbE YenoBeKa NnK1.1 pabotbl Ne 11, «lMpodunaktuka
npogeccnoHanbHbIX 3aboneBaHnmny
Paszgen 10. OcHoBbI OK 01, OK 02, OK 1. [NpencrasnexHne pesynbTaTtoB 2-5
6uoTexHonorum 04, OK 07 npakTuyeckon paboTbl npaxkTn4eckom
Tema 10.1. OcHoBbl LO 36,37,40,41 paboTbl Ne 12. Kencbl Ha aHanus
BuoTexHoormu. MnK1.1 MHPOPMaLMM O Hay4HbIX OOCTUXKEHUSX B
BrotexHonornm B Xu3nm n obnactu reHeTUYECKNX TEXHOMOornn,
npodgeccumn KINeTOoYHOM NHXEHepWUH, NULLEBBIX
ONOTEXHOOIMI. 3awuTa Kenca:
npeacTaBrneHne  pesynbTaToB  pellueHust
KencoB (BbICTYrNeHMe C Npe3eHTaumnen).
Tema 10.2. OK 01, OK 02, OK 1. BbinonHeHne 3agaHuii NPOMEXYTOYHOM 2-5

BuoTtexHonoruu B
NMPOMbILLUJTIEHHOCTHU

04, OK 07
LIO 36,37,40,41
MNnK2.3

arrectauum
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