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1. OBLUAA XAPAKTEPUCTUKA PABOYEN NPOMrPAMMbI YYEBEHOW OUCLUUMNIUHDBI
«BUNOJTOIMMNA»

1.1. MecTOo AMCLUMNIIMHbI B CTPYKTYpe OCHOBHOM npocdeccnoHanbHON obpasoBaTenibHOMN
nporpamMmmbl

YuyebHas gucumnnuHa BO.10 «Buonornsy  aBnseTca obA3aTenbHOM  4acTbio
00L1eobpa3oBaTenbHOro LUukna obpasoBaTenbHoOM nporpaMmmel B cooteeTcTBun ¢ ProcC Cro no
cneunansHoct 43.02.16 Typuam 1 rocTenpumMmMcTBO.

1.2. Uenu n nnaHupyembie pe3ysibTaTbl OCBOEHUA AUCLUNSIUHBI.
1.2.1. Uenu u 3agaum QUCLUUNJINHBI.

Llenb wu3yyenus gucumnnuHbl «Buonorms» Ha 6as3oBomM ypoBHE — OBnageHue
o0yyvaloLMMNCA 3HAHUAMWN O CTPYKTYPHO-GOYHKLMOHANbHOM OpraHn3aumm XuBbIX CUCTEM Pa3HOro
paHra n npuobpeTeHne yYMEeHW WUCNONb3oBaTb 3TW 3HAHWUS AN PaMOTHbIX AEWCTBUA B
OTHOLLEHNN 0OBLEKTOB XNBOW NPUPOAbLI U PELLUEHUS PA3IUYHBIX XXM3HEHHbIX NPoGem.

HocTumxeHne uenm nsydeHns gucumnnmHel «brnonorna» Ha 6a3oBOM ypoBHe
obecneyrBaeTCs peLlleHeM cnegyowmnx sagay:

1) ocBoeHue OBy4valoMMUCS CUCTEMbI 3HAHUA O OMOMNOrMYECKMX TEOPUSIX, YYEHUSX, 3aKOHaX,
3aKOHOMEPHOCTAX,  rUnoTesax, npaBufax, CryXawmx OCHOBOM Anst  dopMUMpOBaHUSA
npencrtaBrieHnin O €CTEeCTBEHHO-Hay4YHOW KapTuHe Mupa, O MEeTOAax HayyHOro no3HaHus,
CTPOEHMN, MHOroobpasmm n OCOBEHHOCTAX >XUBbIX CUCTEM PAa3HOrO YPOBHS OpraHusauuu,
BbI4AKLNXCS OTKPLITUSIX 1 COBPEMEHHbIX UCCrefoBaHMaX B buonorum;

2) opmupoBaHve y obydarowmxcs no3HaBaTemnbHbIX, WHTENMEeKTyanbHbIX W TBOPYECKMX
crnocobHoCTen B Mpouecce aHanu3a AaHHbIX O NyTSaX pasBuTUS B GMOMOrMM Hay4HbIX B3rNs4oB,
naen n NoAxodoB K N3yYEHUIO XUBbLIX CUCTEM Pa3HOro YpOBHSA OpraHn3aumu;

3) cTaHoBneHue y obyvarowmxca obien KynbTypbl, PYHKLMOHANBHON FPaMOTHOCTU, pas3BuUTUE
YMEHU OBBACHATL M OLEHUBATb SABIIEHUSA OKPYXKaloLero Mupa >X1BOW NPUPOAbl HA OCHOBaHWUU
3HaHWI K OnbITa, NOSTYYEHHbIX NPY U3yYeHnn bronoruu;

4) doopmmpoBaHue y obyyarloLWLMXCa YMEHUI UNNOCTPUPOBaThL 3HayYeHne BMonornyecknx 3HaHum B
NPakTU4eCKon AeATEeNbHOCTM YenoBeKka, PasBUTUN COBPEMEHHbLIX MEOULMHCKUX TEXHOMOrnA Wt
arpobuoTexHonornm;,

5) BocnuTaHMe yOeXOEHHOCTM B BO3MOXHOCTM MO3HaHMS YESIOBEKOM >KMBOW MPUPOAbI,
Heo6XxoOuMOCTN BGepexxHOro OTHOLLEHUSA K Hel, COBNiogeHNsa aTUYeCKMX HOPM Npwu NpoBedeHun
Bronorn4yecknx nccnegoBaHuim;

6) OCO3HaHWe UEeHHOCTM OWONOrMYEeCKUX 3HaHUN AN MNOBbLIWEHUS YPOBHS 3KOMOrMyeCcKon
KynbTypbl, 4N OPMUPOBAHNSA HAYYHOTO MUPOBO33PEHUS;

7) NpUOBPETEHHBIX 3HAHMIA U YMEHUIN B MOBCEOHEBHOM >KM3HU OJ11 OLEHKM MOCNEACTBUIA CBOEN
AEeATEeNbHOCTUN MO OTHOLLUEHMIO K OKpyXatollen cpeae, cobCcTBEHHOMY 340pOBbIO, 060CHOBaHME ©
cobrntogeHne mep npodmnakTmki 3aboneBaHun.

1.2.2. MnaHupyemble pe3ynbTaTbli OCBOEHUA Y4Ye€OHOM AUCLUNNUHbI B COOTBETCTBUU C
®dIrocC Cno u Ha ocHose ®roc COO

Koa u HaumeHoBaHue MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNNUHDI
OK, MK
(®roc cno) O6wue OvcuMnnuHapHbie
OK 01. B yacTtu TpygoBoro NP6 1. CdhopMMpoOBaAHHOCTL 3HAHUIA O
BbibupaTtb cnocobbl | BocNUTaHUS: MecTe U ponu OGuonormm B cucTeme
peLleHns 3afav | . roToBHOCTL K Tpyay, | HAYHHOrO  3HaHMs; yHKUMOHabHOM

3



npodeccuoHarnbHomn
neaTenbHOCTH
NPUMEHUTENBHO
pa3nu4YHbIM
KOHTeKcTaMm.

OCO3HaHune LEHHOCTH
MacTepcCTBa, Tpyaon tobue;

- TOTOBHOCTb K aKTUBHOM
DEeATENbHOCTU  TEXHOMOrMYeckomn
N counanbHon HanpaBleHHOCTH,
CMOCOBHOCTb nHnUnnpoBaThb,
nnaHmpoBaTb U CaMOCTOATENIbHO
BbINONHATb TaKylo OEATENIbHOCTb;

- - UHTEPEC K pasnnyHbIM
cchepam npodeccroHanbHom
0esaTenbHOCTH.
MeTanpeamMeTHble pe3ynbTaThbl
AONXHbI OTPaXaTb:
OBnageHue yHMBepcarnbHbIMU
y4eOHbIMU NO3HaBaTeNbHbIMU
AeNCTBUSAMU:

a) b6asoenie rio2u4yeckue
Oeticmesusi:
- CaMOoCTONATENbHO
dopmynunpoBaTb "
aKkTyanuanpoBatb npobnemy,

paccmaTpmBaTb ee BCEeCTOPOHHE;
- yCTaHaB/1MBaTb CyU.leCTBeHHbIﬁ
NPpU3HaK wunn OCHOBaHUA And

CpaBHeHusi, knaccudukaumm u
0600LeHuns;

- onpeaensaTb uenu
AeaTenbHOCT!, 3afasatb
napameTpbl U KpUTEPUM  UX
OOCTUXEHNS;

- BbISBMNATb 3aKOHOMEPHOCTU W
npoTUBOpEYNs B

paccmMmaTpmBaeMblX ABNEHUAX;

- - BHOCWUTb KOPPEKTMBbI B
OesTenbHOCTb, oLeHVBaTb
COOTBETCTBUE pe3ynbTaToB
Lensm, oLeHVBaTb PVCKM

nocneacTBUN OeATENbHOCTY;

6) 6a3oebie uccriedogamerbCKUue
delicmeusi:

- BnNageTb HaBblkamMyn y4ebHo-
nccregoBaTenibCkon U NPOEKTHOM

[EesATeNnbHOCTH, HaBbIkaMu
paspeLleHuns npobnewm;

- BbISABNATb NPUYMNHHO-
CINeACTBEHHbIE CBA3N n
aKTyanuaupoBatb 3agavy,
BblABUraTb rMNOTE3Y €€ peLleHuns,
HaxoauTb aprymMeHTbI ons
JoKasaTenbcTBa CBOUX
yTBEPXOEHUMN, 3agaBaTb

napameTpbl U KpUTEPUM PELLEHUS;
- aHanusupoBaTb MOJTyYeHHble B
xoge peLLeHus 3agaun
pesynbTaThbl, KpUTUYECKN
oUeHVMBaTb WX [OOCTOBEPHOCTb,

rPaMOTHOCTM YerioBeka Ans pelleHust
YKM3HEHHbIX Npobnem.

NP6 2. CdopMMPOBaAHHOCTL YMEHWS
packpblBaTb copepxaHve
OCHOBOMOMararLLmx Buonornyeckux
TEPMUHOB U TMOHSATWI: XMW3Hb, KIeTKa,
TKaHb, opraH, opraHuam, Bua,
nonynsiyMsl, aKkocuctema, OUOLIEHO3,
orocdepa; MeTabonmam (obmeH
BELeCTB M npeBpalleHne SHeprum),
romeoctas (camoperynsauusi), buocmHTes

Genka,  CTpyKTypHas  opraHusauusi
KUBBIX cuctem, OVCKPETHOCTb,
camoperynsauus,

camoBocnpoussegeHve (penpogykumst),
HacneaCcTBEHHOCTb, N3MEHYNBOCTb,
9HEepro3aBMCMMOCTb, POCT U pasBuUTUE,
ypOBHeBasi opraHm3aLusi.

NP6 3. CdopMMpoBaHHOCTL YMeEHMUS

packpbiBaTb coaepxaHue
OCHOBOMMoararLwmx Ouonornyeckmnx
Teopum " rmnores: KneTo4HON,
XPOMOCOMHOW, MyTaLMOHHON,

3BOMOLNOHHOMN, NPOUCXOXAEHUS >KNU3HN
1 Yyenoseka.
NP6 4. CdopmMmpoBaHHOCTL YMeEHMUS

packpblBaTb OCHoBoMonarawLme
6uonornyeckue 3aKOHbI 7
3akoHomepHoctn (. Mengensa, T.

MopraHa, H.W. BaBunosa, 3. Nekkens,
®. Miwonnepa, K. bapa), rpanuubl unx
NPYMEHUMOCTH K XXUBbIM CUCTEMaM.
nPo 5. MpnobpeTeHne onbiTa
NpYMeHeHns OCHOBHBbIX MeTod0B
Hay4yHOrO MO3HaHUHA, WUCMNONb3yeMbIX B
Ouonormn: HabnOEHUss U onucaHus
XMBbIX CUCTEM, MPOLECCOB U SABMEHWUN;
opraHusaumm 7 npoBeaeHus
Buonornyeckoro 3KCnepuMeHTa,
BblAB/KEHUS  rMNOTe3,  BbISABNEHNS
3aBMCMMOCTU MeXay wuccregyembimu
BenMYnHamMm, OBBACHEHNUS NMOMNyYeHHbIX
pesynstatoB 1 (OPMYnMpOBaHMsA
BbIBOAOB C WCMOSMb30BaHWEM Hay4HbIX
NOHATUN, TEOPUIN U 3aKOHOB.

NP6 6. CdopmMMpoBaHHOCTb YMEHMS
BblOENATb  CYLECTBEHHbIE  MPU3HAKK
BMPYCOB, KIETOK NMPOKapMOT 1 3yKapuoT;
OOHOKMETOYHbIX M  MHOFOKMETOYHbIX
OpraHu3amoB, BuAoB, GMOreoLeHo30B K
9KOCUCTEM; OCODEHHOCTM MpPOLECCOB
obMeHa BelecTB W MpeBpalleHus
aHeprMM B kneTke, poToCUHTE3A],
NIacTM4eckoro UM SHEepreTn4eckoro
obMeHa, xemocuHTe3a, M1TO3a, Meno3sa,

ONnoaoTBOPEHUS, pasBUTUSA "
Pa3MHOXEHWS, WHAOMBMAYaNbHOro
pasBuTUs  opraHuaMa (OHTOreHesa),
00opLOLI 3a CyLLeCTBOBaHME,
€CTECTBEHHOro oT6opa,

BI/ID,OO6pa3OBaHI/IFI, I'IpI/ICI'IOCO6J'IeHHOCTI/|




NporHo3npoBaTb
HOBbIX YCIOBUSIX;
- paspabatbiBaTb NfaH peLleHus!
npobnembl C Yy4eToM aHanuaa
nMeloLWKnxca  MaTepuarnbHbIX U
HemaTtepuarnbHbIX PeCypCoB;

-- yMeTb MEepeHOCUTb 3HaHWS B
no3HaBaTenbHYI0 U NPaKTUYECKYo
0bnacTu XunsHeaeaTernbHOCTY;

- YMeTb UHTErpupoBaThb 3HaHUS U3
pa3HbIX NpeaMeTHbIX obnacTei;

- BbigBWraTb  HOBble  waewu,
npeanaraTb OpUrMHanbHble
noaxodbl U peLlleHus.

N3MeHeHne B

obutaHus,
3KOCUCTEM,

OpraHmsmoB K  cpege
BMUSIHUSE  KOMIMOHEHTOB
aHTPOMOreHHbIX U3MEHEHUI
B 3KOCUCTEMaX CBOEW MECTHOCTH,
KpyroBopoTa BeLLECTB U MNpeBpaLleHne
aHeprum B 6uocdpepe.

NP6 7. CdopmMMpoBaHHOCTb YMEHUS
NPUMEHATL MONyYeHHble 3HaHUSA ONs
06bsICHEHUST BNONOrMYECKNX NPOLLECCOB
N ABMEHUNA, ANS NPUHATUS NPaKTUYECKUX
peLLeHnn B NOBCEAHEBHOW XU3HU

C uenbtlo obecrnevyeHust GesonacHoCTU
CBOEro 3[,0pPOBbS " 30,0pOBbSsI
oKpyXawwux  niogen,  cobnogeHus
300poBOrO  OOpasa  XW3HW,  HOpM
rPaMOTHOrO MoBeAEeHUs1 B OKpY)KatoLLen
nNpUpogHOW cpege; NoHNMaHune
HeobxoanmocTn MCMonNb30BaHUs
OOCTWXKEHUA COBPEMEHHON Guonorum u
OvoTexHonorMn  Ans pauuoHanbHOro
NpUPOLOMNONb30BaHNS.

NP6 8. CdopmmpoBaHHOCTL yMeEHUS
pelwaTtb ouonorunyeckne 3agaun,
COCTaBMSATb  FEHOTUMUYECKME  CXEMbI
CKpellMBaHuss Anst  pasHblX  TUMOB
HacneaoBaHus npu3HaKkoB y
OpraH13moB, COCTaBMATb CXEeMbl
nepeHoca BELWECTB W SHeprun B
akocuctemax (uenu nuTaHusi, NULLEBbIE
cetn).

NP6 9. CdopMUPOBaHHOCTb YMEHUN
KPUTMYECKN OLEHMBaTb MHGOPMAaLMIO
6uonornyeckoro coaepxaHus,
BKIMIOYAIOLLYIO MCEBAOHAYYHbIE 3HAHWS
M3 pasfnnyHbIX MCTOYHWUKOB (CpeacTBa
MaccoBOW MHpopmauun, Hay4HO-
nonynsipHole Marepuanbl);
WMHTEPNpPETUPOBaTb 3TUYECKME aCMeKThbl
COBPEMEHHbIX nceneaoBaHuin B
Ouonorun, mMeguuuHe, OUOTEXHOMOMUW;
paccmaTtpuBaTb rnobanbHble
aKonormyeckne npobnembl
COBpPEMEHHOCTK,  (OpPMMPOBAaTbL MO
OTHOLIEHMIO K HMM  CODBCTBEHHYIO
nosuumio.

NP6 10. CchopmMUpOBAHHOCTL YMEHWMI
co3paBaTb COOCTBEHHbIE MNUCBMEHHbIE U
YCTHbIE cooOLLeHust Ha ocHoBe
Ononornyeckon MHdopMaLun 13
HECKONbKMX  UCTOYHMKOB,  FPamMOTHO
Mcnonb3oBaTb MOHATUWHBIA  annapat
Ornonoruu.

OK 02.

VMcnonb3oBaTb
COBpPEMEHHbIE CpecTBa
nowvcka, aHanuaa

W NHTepnpeTaumm
MHdopMaLun

N NHPOPMALIMOHHbIE
TEXHOormn ons
BbINOMHEHUS 334ay

JInyHOCTHBIE pe3ynbTaThbl
AOJIKHbI OTpaXaTb B 4acTu:
LEeHHOCTU Hay4YHOro NO3HaHUS:
-C(hbOpPMUPOBAHHOCTb
MMPOBO33pPEHNS,
COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO  pasBuUTUA  Hayku U
o6LLEeCTBEHHON NPaKkTyKW,

OCHOBaHHOIo Ha guarnore KymbTyp,

NP6 1. CdhopMMpoOBaHHOCTL 3HAHUIA O
MecTe M ponu OGuonorm B cucteme
Hay4yHOro 3HaHus;  YHKUMOHANbLHOM
rPaMOTHOCTM YerioBeka [N peLleHus
XWN3HEHHbIX Npobnem.

NP6 7. CdopMMPOBaAHHOCTb YMEHMS
NPUMEHATL MONyYeHHblE 3HaHUSA AN
00bsAICHEHUST BNONOrMYECKNX NPOLLECCOB
W ABNEHWUW, NS NPUHATUS NPaKTUYECKNX
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npodeccrnoHanbHom CrnocobCTBYOLLETO OCO3HaHWUK peLleHni B MNOBCELHEBHOM >KU3HM C
0esaTernbHOCTU CBOEr0 MecTa B MONMKYNbTYpHOM Lenbio  obecneveHnss  ©esonacHoCTU

MUpe. CBOEro 3[,0pOBbS " 3[,0pOBbS

MeTanpeamMeTHble pe3ynbTaTbl OKpyXXawWMx  Ntogen,  cobnogeHns

AOJXHbI OTPaXaTb: 300poBOrO0  Obpasa  XW3HW,  HOpM

OsnageHne YHMBEpPCarnbHbIMKA FPaMOTHOrO MOBEAEHMS B OKPY>KatoLLEN

y4ebHbIMU nosHaBaTenbHbIMA NPUPOSHOMN cpege; NoHMMaHue

OEeNCTBUSMU: HeobXxoanMocCTK NCMNONb30BaHMs

B) paboTa c nHdopmaume: [OCTWXKEHWNA COBpPEMEHHON Guomnornm u

- BNagetb HaBblkaMX MONyyYeHus] OMOTEXHOMOrMN Ans  pauuoHanbHOro

WHdopMaumm U3 UCTOYHUKOB MPUPOLOMNOSb30BaHNS.

pasHblx Tunos, camocTtositenbHo MP6 10. CdhopmMUpOBaHHOCTE YMEHMN

OCYLLECTBMNSATb  MOWUCK, aHanu3, co3gaBaTb COOCTBEHHLIE MUCbMEHHbIE U

cucTeMaTusaumio W YyCTHble  cooOLeHnss Ha  OCHoBe

WHTepnpeTauuto nHdopmaumn Guonormdeckomn nHdopmauum n3

pasnuyHbiX  BUOOB WU (POPM HECKOSNbKMX  WMCTOYHUKOB,  FPamMOTHO

npeacTaBnexHns; MCMomnb30BaTb MOHATUMHLIA  annapar

- oueHuBaTb  [OCTOBEPHOCTb, Guonorum

NEermMTMMHOCTb MHGOPMaLIUK,

ee COOTBETCTBME MpPaBOBbIM MU

MOpParnbHO-3TUYECKUM HOPMaM
OK 04. JINYHOCTHbIE pe3ynbTaThbl nPo 5. MpnobpeTeHne onbiTa
O dekTnBHO [OMKHbI OTpaXaTb B 4YacTu: | MPUMEHeHUs OCHOBHbIX MeTo40B
B3aumoencTeoBaThb U LEHHOCTW HAy4HOro Mo3HaHwsi: | HAYYHOTO MO3HAHWs, MCMOMb3yembiX B
pabotatb OCO3HAHWE LEHHOCTU  Hay4HOil Ovonoruu: HabnwogeHua u onucanms
B KONIeKTMBe [ESTENbHOCTH, FOTOBHOCTL | KVIBBIX CUCTEM, MPOLIECCOB U ABMEHW;
N KOMaHge. OCYLIGCTRNST:  NpOEKTHYIO U opraHusaumm 7 npoBeaeHust

Buronornyeckoro 3KCneprMeHTa,

nccnenosarernbCeyto BblABVKEHUS  rMNOTe3,  BbISABNEHNS

AGATENbHOCTE UHAVBUAYANBHO W | sagycyumocT Mexay Uccrneayembimm

B rpynne. BENUYMHaAMM, OOBACHEHUSA MOMYyYEHHbIX

MeTtanpeameTHble pe3ynbTaThbl | pesynbTaToB " dopMynupoBaHus

AONXHbI OTPaXaThb: BbIBOJOB C MCMOMb30BaHMEM Hay4HbIX

OsnapeHwve yHMBEpPCarnbHbIMK | MOHATUAN, TEOPUIA 11 3aKOHOB

KOMMYHWKaTUBHbIMW OENCTBUSMMU:

©) coBmMecTHasa oeAaTenbHOCTb:

- MNoHMMaTb W UCMNOnb3oBaTb

npeMmMyLlectsa KOMaHgHOW U

MHOMBMAYanbHon paboThl;

- MpUHMMaTb Uenn COBMECTHON

OeaTenbHOCTN, OpraHu3oBbIBaTb

N KOOpAWHMPOBATb AEWCTBUS MO

ee  [OOCTWXKEHMK:  COCTaBnsATb

nnaH [JencTBui, pacnpegensaTb

ponu c y4yeTtom MHEHUN

Y4aCTHUKOB obcyxaatb

pesynbTaTtbl COBMECTHOWN paboThl
OK 07. JInYyHOCTHBIE pesynbTartbl | P6 5. MpnobpeTeHne onbiTa
CopencTteoBaTtb AOJIKHbI OTpaXaTb B 4acTu: NpUMeHeHnA OCHOBHbIX MeTogoB
COXpaHeHuto 3KOMOrMYecKoro BOCMUTAaHUS: Hay4yHOrO MO3HaHUHA, WUCMNONb3yeMbIX B
OKpy>XaroLen cpeabl, } ChOPMMPOBAHHOCTb Ovonornn: HabnogeHus wu onucaHNs
pecypcochepexeHuto, 3KOFTOFMYECKOi KynbTypb, XMBBIX CUCTEM, MPOLECCOB U ABMEHWUN;
NPUMEHATb 3HaHUs 06 NOHUMaHIE BMSHUS COLMANbHO- opraHusaumm 7 npoBeaeHus
N3MEHEHWUN KNumarTa, Buronornyeckoro 3KCMepuMeHTa,
NPUHLMNBI Gepesknuporo | SKOHOMUYECKMX — TIPOLECCOB  HA | gy npypennst  rMnoTe3,  BbISIBIEHUS
MPOW3BOACTBA, cocTosnme  MpUpOAHOU W | saBucuMoCTM Mexay uMccneayeMbiMu
3 eKTMBHO counanbHon CpeAbl, OCO3HAHUE | penuynMHaAMKU, OGBACHEHWUSI MOMYYEHHbLIX
[encTBoBaTh B rno6ansHoro XapakTepa | pesynbtartoB " dopmMynupoBaHua
ypesBblYyalHbIX 3KOITOMMYECKUX Npobnem; BblIBOJOB C MCMOMb30BaHMEM Hay4HbIX




cutyaumnax

- nraHnpoBaHue W | MOHATUN, TEOPUIA U 3aKOHOB.

ocywectenenve paeiicteuit B | NP6 6. CdhopMMpoBaHHOCTL  yMeHMs
OKpy)Xalolleil cpede Ha OcHoBe | BbIAENATb  CyLIECTBEHHble  MPU3HaKM
3HaHUA uenei yCTOl7I‘-IVIBOFO BUPYCOB, KIETOK NMPOKapUoT U 3yKapuoT,

pas3BUTUA YENOBEYECTBA;
- aKTUBHOE HenpusTue LENCTBUR,

OOHOKITETOYHbIX n MHOIOKNMETO4YHbIX
opraHmu3moB, BWOOB, OunoreoLeHo30B U

> | akocmucTeM; 0OCODEHHOCTM MpOoLLEeccoB
MPVHOCHLLNX  BPEA OKPYXAIOLLEN | o6vena BelwlecTB M npeBpalleHus
cpehe, SHeprMM B Knetke, OTOCKHTE3A,
- ymeHue NPOrHO3MPOBATL | mnacTU4eckoro UM 3HEepPreTUyeckKoro

HebGnaron PUATHBbIE 3KOJ10rM4eckmne

obMeHa, xemocuHTe3a, M1TO3a, Melo3sa,

MoCneacTBMs NpeanpyHUMaeMblX | OnnofoTBOPEHUs, pasBUTUS "
[leViCTBUI, NpeaoTBpallaTh WX; pa3MHOXeHMs, WHOMBUAOYANbHOIrO
- pacLuMpeHue onbiTa | pasBuTMa  opraHmama  (OHTOreHesa),
[esTenbHOCTU akonoriyeckor | OOPLObI 3a CyulecTeoBaHue,
HaNpaBEHHOCTM, €CTECTBEHHOro ot6opa,
MeTanpeamMeTHbile  pesynbTarsi BMI006pa3oBaHns, NpucrocobneHHocTH
, opraHMaMoB K cpede  obutaHus,

[IOMXHbI OTpaXaTh:
OBnameHme VHWEebCAnLHLIMy | BVFHMA  KOMMOHeHTOB  3KocucTeM,
A y P aHTPOMOreHHbIX U3MEHEHW B
KOMMYHUKaTUBHbLIMU aKocucTemax cBoe MECTHOCTH,

OeNCTBUAIMN:

©) coBmecTHasa oeATenbHOCTb:

- MNOHMMaTb W UCMONb30BaTb
npeumyLiectsa KOMaHOHOM WU
nHaMBUAYyanbLHon paboTol;

- MpUHMMaTb uUenn COBMECTHON
AeaTenbHOCTN, OpraH1M3oBbIBaTb

KpyroBopoTa BeLecTB W npeBpalieHune
3Heprum B Brocdepe.

NP6 7. CdopmMmpoBaHHOCTL YMeEHUS
NPUMEHNATbL MONyYeHHble 3HaHUS Ans
00bACHEHNA BUONOrMYECcKMX NpPOLLECCOB
N SBMEHUIA, AN NPUHATUS NPaKTUYEeCKUX
peleHnn B MOBCEAHEBHOM >XWU3HU C

M KOOPAMHMDOBATL AGICTBUS MO uenbto obecnevyeHuss ©Ge3onacHOCTU
ee [OCTWXEHUID: COCTaBnsATb CcBOETo 3H0pOBBLA - 1 3R0pOBbA
N . oKpyXarowux  niogen,  cobnogeHus
nnaH - AEUCTBAW,  PACNPEdENATE | 3hoh0Bor0  oBGpasa  KW3HM,  HOPM
porm € Y4€TOM  MHEHWW | rpamoTHOrO NOBEAEHWSI B OKPYKaloLlen
y4acTHMKOB obeyxaatb | npupoaHoi cpene; NoOHUMaHue
pesyrnbTaTtbl COBMECTHON PaboTbl | HEeo6XOAMMOCTH MCNonb30BaHNs
OOCTUXKEHUA COBPEMEHHON Buonornm m
OvoTexHonorMn Ona  paumoHanbHOro
npUpoaoNonbL30BaHUs
B[.01 OpraHusauusa n
KOHTPOSb TEKYLLEN 3HaTb
OeaTenbHOCTUN Cnyx06 - OCHOBHble Ouonornyeckne MpPUHUWNLI, CBsiI3aHHbIE C  3KONOrUen,

npeanpusTUn Typmuama
M roctenpmMmMcTBa
MK 1.1. MNMnaHnpoBaTtb
TEKyLLYI0 AeATenbHOCTb
COTPYOHUKOB CNyxH
npeanpusTUn TypmusmMa u
rocrenpuMmMmcTBaa
MK 1.2
OpraHusoBbIBaTb
TEKyLLYI0 AeATenbHOCTb
COTPYOHUKOB CNyx0
npeanpusTun TypmusmMa u
rocTenpuMMcTBa.

MK 1.3.
KoopawnHupoBatb 1
KOHTpOnMpoBaTb
OesaTenbHOCTb
COTPYOHUKOB CNyx0
NpeanpuaTUn TypmuamMa u
rocTenpuMMcTBa.

NPUPOAHLIMM  pecypcaMnM W KX WCMONb3OBaHWEM B TYPUCTUYECKON U
FOCTUHWYHOW OEeATEeNbHOCTH.

- BnusiHMe OGuornormyecknux akTopoB Ha 340poBbe UM GE30MmacHOCTb
TYPUCTOB, OCOGEHHOCTY GUONOrMYECKNX NPOLIECCOB B OKPY’KatoLLel cpeae.

- OCHOBbl 3Komornyeckoi 6e30MacHOCTW, CaHUTapHbIX TpeGoBaHW U
TUIMEHUYECKUX  HOPM,  perynupylowmx paboTy ¢ npupodHbIMU U
GuonormyecknMmn pecypcamm B chepe Typuama 1 rocTenpunmMmcTea.

- OCHOBHblE MPUHUMMbI U MeToAbl GUOTEXHOMOrUA, NPUMEHSIEMbIX Ans
COXpaHEeHWUs1 MPUPOAHBLIX PEeCYpCOB M MOBbILIEHWS  3KONIOTMYECKOW
YCTOWYMBOCTM TYPUCTUHECKMX U FOCTUHNYHBIX OGBHEKTOB.

YMmeTb

- aHanuaupoBaTb Guonornyeckme OCODEHHOCTU MNPUPOAHBLIX OOBLEKTOB W
pecypcoB [Ons  ux 0e30macHOro W YCTOMYMMBOIO  UCMONb30OBaHUS B
TYPUCTUYECKOW LEATENBHOCTN.

- MPUMEHSATb 3HaHWUSI O TMIMEHE, CaHUTapHbIX HOpMax 1 NpaBunax ob6paboTku
NpuvpoaHbIX pecypcoB Ans  obecneveHnsa 6GesonacHocT un komdopTa
TYPUCTOB.

- CMONb30BaTb
BOCCT@HOBIEHUS

GuoTexHonormyeckne MeToabl
NMPUPOOHbLIX  pecypcoB, a

anda  coxpaHeHna u
Takke Aand MnoBbllIEeHUA
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BO.03 MNpenoctaBneHne | aKonorM4eCckon oTBETCTBEHHOCTU TYPUCTUHECKUX NPEaNnpPUATUNA.
3KCKYPCUOHHbIX YCIyr - 0OBACHATL KNMEHTaM 0COBEHHOCTN NPUPOLHbLIX OO BLEKTOB 1 IKONOrM4eckne

(no BbIGOPY)

MK 2.1. (DOpMI/IpOBaTb ouonormyeckummn XapakTepuctmkamu, Ond nosbllLeHUA YPOBHA cepBuca u
rpynnbl TYpuUCToB,

BbIMONMHATb

permcTpauuio rpynnbl B

aBapunHo-
cnacaTenbHbIX
cnyxbax.

MK 2.2. ConpoBoxaaTtb

TYPUCTOB Npu
NPOX0XAEHUM

MapLipyTa (no Buaam

Typu3ma).

acnekTtbl  TYPUCTUHECKMX  MapwpyTtoB W yCnyr, CBA3a@HHbIX C UX

9KOSIOrM4eckon OTBETCTBEHHOCTN.

1.3 UeneBble opueHTUpLI, ¢GopmMupyemblie B npoLecce OCBOEHUA Y4yebOHoun
OUCLUUMIUHbI, B COOTBETCTBUM C NPOrpaMmon BocnnTaHma no cneunansHoctn 43.02.16 Typuam
N rocTenpMMMCTBO.

O6o3HauyeHune

LieneBble opueHTUpbI

1O 36

[esaTenbHO BbipaXatloLwMin No3HaBaTerNbHbIE MHTEPECH! B pasHbIX NpeaMeTHbIX 06nacTsax
C YY4ETOM CBOUX WMHTEPECOB, CMOCOBHOCTEW, OOCTUXKEHWUW, BbIOPaAHHOrO HanpasneHus
npocpeccrmoHanbHOro o06pa3oBaHNsA 1 NOATOTOBKM.

Lo 37 O6nagatowwnin npeacraBieHNEM O COBPEMEHHOW HAY4YHOW KapTUHE MUpa, OOCTDKEHUSAX
Haykm M TEXHUKW, apryMEHTUMPOBaHHO BbIpaXaloLWM MOHUMAHUE 3HAYEHUS Hayku U
TEXHONOMM ANgA pasBUTUsE POCCUNCKOro obuiecTa n obecneyvyeHnsa ero 6e3onacHocTu.

O 38 [leMOHCTpUPYOLMIN HaBbIKU KPUTUYECKOrO MbILLSIEHNS, ONpeaeneHns 4OCTOBEPHOCTU
Hay4YHOW MHdOpMaLMK, B TOM Ymche B chepe NnpodeccnoHanbHon eaTenbHOCTU.

L0 39 YmMetowmii BbibMpaTb crnocobbl pelleHus 3agad npodeccrMoHanbHOM OesaTenbHOCTU
NPUMEHMUTENBHO K PasfMyHbIM KOHTEKCTaM.

L0 40 Mcnonb3yowmin CoBpeMEHHble CpeAcTBa Moucka, aHanusa W MHTepnpeTtauuu
nHdopmaumm, NHpOpPMaLIMOHHbIE TEXHOMOrnm ans BbIMOSTHEHNS 3agay
npodeccrmoHanbHoOM OeATENBHOCTMW.

L0 41 PasBuBaowWnin 1 NpUMEHSIOLWMIA HaBbIkKM HabMOAEHNS, HAaKOMMEHNss U cucTemaTusauum

(PaKTOB, OCMBICINIEHNSI OMbiTa B €CTECTBEHHOHAYYHOW W ryMaHUTapHOM obnacTsax
No3HaHWsA, CcrnegoBaTenbCKON N NPOdEeCCUOHANbHON AEATENbHOCTU

2. CTPYKTYPA N COOEPXAHME YYEBHOW AUCLMMNIIUHbI

2.1. O6bem yuyebHOM AUCLMNNMUHBLI U BUAbI y4eOHOW paboTbl




Bup yyebHomn paboTbl

O6bem B

yacax
O6bem obpazoBaTeribHOM NPOrpaMMbl AUCLUMNIIUHbI 72
BT. u.
OcHoBHoOe coaepxaHue 72
BT. Y.
TeopeTuyeckoe obyyeHue 45
npakTuyeckne 3aHaTuA 14
nabopaTopHble 3aHATUSA -
MpodeccrnoHanbHO-OpUeHTMPOBaHHOE coaepKaHue (coaepkaHue
NPUKNagHOro Mmoayns)
BT. Y.
TeopeTnyeckoe obyyeHune 2
npakTu4eckme 3aHATUA 10
MpomexyToyHas aTrectauusa B Buae audgcdepeHuMpoBaHHOro 3aveTta 1

(1 cemecTp)




2.2. TemaTu4yeckun nnaH u cogepxaHue yye6Hon gucumnnuHbl 5[.10 Buonorus
Koabl koMmneTeHUMN,
HanmeHoBaHue CopaepxaHue yye6HOro marepuarna (OCHoBHoe M NpoceccuoHanbHO-OpUeHTUPOBaHHOE), O6bem ¢opmupoBaHuio
pasgenoB 1 TemM npakTU4ecKkue 3aHATUA, NPUKNagHOW MoAyNb YacoB KOTOpPbIX
cnocob6cTByeT
3JIEMEHT NPOrpaMmbil
1 2 3 4
1 cemecTp 72:
48 Teop.,
24 np.
Paspgen 1. Buonorus kak Hayka. XKuBble cuctemMbl U UX opraHu3aums 2
Tema 1.1. CopepxaHue y4eGHOro marepuana 2 OK 01,
Buonorua B cucteme Buonorma — Hayka o xuBon npupoge. CBA3M Guonorum C OOLLECTBEHHbIMU, TEXHUYECKUMU U 1O 36,37,38,39,40,41
Hayk. Obwas OPYTMMWN eCTeCTBEHHbIMU Haykamu, unocoduen, penurmen, 3TMKOM, 3CTETUKOM 1 npasBoM. Porb
XapakTepucTuKa XusHu Buonormm B hopmMnpoBaHMN COBPEMEHHON Hay4YHOW KapTuHbI Mupa. Cuctema B1Monormiyecknx Hayk.
MeTogbl MNO3HaHMA >KMBOWM nNpupodbl (HabrniogeHue, 3SKCNEepUMEHT, OnucaHue, W3MepeHue,
Knaccudmkaumnsa, MmogenmpoBaHue, ctaTuctudeckas obpaboTtka gaHHbIX).
XKueble cuctembl (buocuctembl) Kak npegmeT u3dydeHuss Guonorun. OTnvuMe XMBbIX CUCTEM OT
HeopraHu4eckoun npupogbl. CeoncTea Guocuctem m nx pasHoobpasme.
YpPOBHM oOpraHuM3auum ©OMOCUCTEM: MONEKYNAPHO-TEHETUYECKUA, KIETOYHbIA, OpPraHM3MEHHbIN,
NonynsUMOHHO-BUOOBOW, 3KOCUCTEMHBIV (BMO - reoueHOTUYECKUIN), BroctepHbIn
Pasgen 2. XumMM4eCKM COCTaB U CTPOEHUE KITeTKU 8
Tema 2.1. CopaepxaHue y4e6HOro marepuana 2 OK 01, OK 02, OK 04
CTpyKTYypHO- Lintonornss — Hayka o kneTtke. KnetoyHas Teopus — npumep B3auMOAEWCTBMSA uaen n aktoB B L1O 36,37, 38, 39,40,41
YyHKUMOHanbHas Hay4yHOM Mo3HaHuM. MeTofbl N3y4YeHus KNeTKu.

OopraHun3aumua KneTok

KneTka Kak LenocTHas xveas cuctemMa. Tunbl KNeToK: 3ykapnoTudeckasa 1 npokapmoTnyeckas
OcoBeHHOCTN CTpPOEHUsT NpoKapuoTUdeckon kneTkn. KnetoyHas cTeHka Gaktepun. CTpoeHue
aykapuoTmdeckon KneTkn. OCHOBHblE OTNYMS PaCTUTENbHOWN, >XMBOTHOM W TPUOHOWM KIETKW.
[TOBEPXHOCTHbIE  CTPYKTYpbl KMNETOK — KINEeTOYHas CTeHKa, [MUKOKaNUKC, WX  YHKUMK.
MnasmaTtnyeckas membpaHa, ee CBOMCTBA U PyHKUUN.

LUutonnasma u ee opraHomngbl. OgHoMmembpaHHble opraHovabl knetku: OMC, annapat Nonbgxu,
nn3ocombl. [MonyaBTOHOMHbIE OpraHouabl KIeTKM: MUTOXOHApWW, nnactugpl. [lpoucxoxageHue
MuUTOXOHApPMM M nnactug. Bwgbl nnactug. HememOpaHHble opraHougpbl KneTku: pubocombl,
KNETOYHbIN LIEHTP, LIEHTPUOIN, PECHUYKN, XIYTUKN. DYHKLIMM OpraHonaoB KNeTkn. BrnioveHus.
Anpo — perynatopHbein ueHTp knetkn. CTpoeHne sgpa: sgepHas obonouka, kapuonnasma,
XPOMaTUH, A4pPbIWKO. XpOMOCOMbI. TpaHCNopT BeLWECTB B KreTke. HekneTouHble hopMbl XXU3HU —
Bupychl. Nctopusa oTkpbiTusa BupycoB (0. V. iBaHoBckuin). OCOBEHHOCTN CTPOEHUSI U KU3HEHHOTO
umkna BupycoB. baktepuodharn. bonesHu pacTeHuin, XMBOTHbIX W 4YernoBeka, Bbl3blBaeMble
Bupycamu. Bupyc mmmyHogedumuuta yenoeseka (BUY) — Bosbyautens ClWda. lNpodunaktuka

pacnpocTpaHeHNsi BUPYCHbIX 3aboneBaHnii
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HaumeHoBaHue
paspenoB U Tem

CopgepxaHue yuye6Horo matepuana (0OCHOBHOe 1 NPodecCUOHanNbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbl

1

2

w

4

Tema 2.2. Xumuyeckmmn
cocTaB kneTtku. Boga n
MUHepanbHble BeLecTBa

XNMUYECKUI COCTaB KNETKN. XMMUYECKUE INEMEHTHI: MaKpO3JieMEHTbl, MUKPO3J1EMEHThI. Boga n
MUHeparbHble BellecTBa. (DyHKLI,l/IVI BOObl N MUHEpalribHbIX BELLEeCTB B KIeTKe. I'Io,u,,u,epmaHme
oCcMOTUYecKkoro 6anaHca.

TemaTuKa NpakTUYECKUX 3aHATUN

ﬂpaKTquCKoe 3aHaTMe Ne 1. Buonoruyeckas ponb MUHepanbHbIX BelecCcTB B obecnevyeHun
Xn3sHeneAaTesribHOCTU OpraHn3MOB, NpodaBI1eHNA /:mc6ancha MUHepalbHbIX ANIEMEHTOB.

OK 01, OK 02, OK 04
LO 36,37, 38, 39,40,41

Tema 2.3.
Buonornyeckn BaxHble
XUMUYECKNE CoedNHEHUS

CopepxaHue yye6HOro matepuana

Benkn. CoctaB m cTtpoeHve 6GenkoB. AMMHOKMCNOTBI — MOHOMepbl 6enkoB. HeszameHumble K
3aMeHMMbIE€ aMUHOKUCINOTbl. AMMHOKUCHOTHBIN COCTaB. YPOBHU CTPYKTypbl OEnkoBOW MOMeEKyrbl
(nepBuYHas, BTOpUYHAsA, TPETUYHAs U YeTBepTMYHas CTPyKTypa). XvMuyeckne cBoncTBa 6enkos.
Buonornyeckne dyHkumMn Benkos. depMeHTbl — 6Buonorumveckne katanusartopbl. CTpoeHue
bepMeHTa: aKTUBHbIA LIEHTp, cybcTpaTHasa cneumduyHocTb. KodepmeHTbl. ButamuHbl. OTnnumns
dhepMEHTOB OT HEOPraHNYECKNX KaTanm3aTopoB.

Yrneeoabl: MOHOCaxapuapl (rrnoko3a, pubosa n gesokenprbosa), aucaxapuapl (caxaposa, nakrosa)
N nonucaxapuapbl (Kpaxman, rmyKoreH, uennonosa). buonorunyeckme yHkumm yrnesogos. Jiunuabi:
TpUrnuuepuabl, docdonmnuapl, cTepouvabl. MapodnnbHO-rIMapodobHbIe CBOWCTBa.
Buonornyeckne dyHkumm nunugo. CpaBHEHME yrrneBogoB, OEnkoB M NMNUOOB Kak UCTOYHMKOB
3Heprun. HykneunHosble kucnotbl: OHK 1 PHK. HykneoTnabl — MOHOMEpPHLI HYKITEMHOBBLIX KWUCOT.
Ctpoenune n dyHkummn OHK. Ctpoenne n doyHkumm PHK. AT®: ctpoeHne n dyHKLMK.

OK 01, OK 02, OK 04
LO 36,37, 38, 39,40,41

Paspgen 3. XKusHepeaTenbHOCTb KNeTKn

Tema 3.1.

OOMeH BeLLecTB U
npeBpaLleHne sHeprun B
KneTke

CopepxaHue y4yebHOro marepumana

O6meH BewecTts, unu metabonuam. Accmmunaumsa (nnactudeckuin obmMeH) M AUCCUMUNSILMS
(3HepreTuyeckmn obmeH) — OBe CTOPOHbI €AuHOro npouecca meTabonuama. Ponb 3akoHOB
COXpaHeHus1 BewecTBa M 3HEpPrMM B MNOHMMaHuM meTabonuama. Tunbl obmeHa BeLecTs:
aBTOTPOMHbIN N reTepoTpodHbIA. Ponb doepMeHTOB B 0OOMEHe BELLECTB M NPeBpaLLEHNN SHEPTM B
knetke. dotocmHTe3d. CBeToBass M TemHoBas a3sbl ¢oTocuHTe3a. Peakumm doTocuHTesa.
ObdhekTnBHOCTE hoTOCKMHTE3a. 3HaveHne hoTOCKMHTE3a ANs *u3HM Ha 3emne. BnusHue ycnosun
cpeabl Ha (POTOCMHTE3 WM CMOCOObLI MOBBIWEHWS €r0 NMPOAYKTUBHOCTU Y KyFbTYPHbIX PaCTEHWUN.
XemocuHTe3. XemocuHTeanpyowme bakrepmun. 3HavyeHne xeMocmHTes3a A4S XnsHu Ha 3emne.
OHepreTuyeckun obmeH B kneTke. PacuienneHve BewecTB, BblAENEHVWE W aKKyMynupoBaHue
3HeprMM B KneTke. JTanbl 3dHepreTndeckoro obmeHa. [nuvkonms. Bpoxenne u ero Bugbl.
KucnopogHoe okucrnenne, wnm krnetovHoe Abixanve. OkucnuTtenbHoe dochopunmupoBaHme.
O DEKTUBHOCTL IHEPrETUHECKOrO OOMEHaA.

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41

Tema 3.2.

CopepxxaHue y4e6HOro marepuana

OK 01, OK 02, OK 04
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HaumeHoBaHue
paspenoB U Tem

CopgepxaHue yuye6Horo matepuana (0OCHOBHOe 1 NPodecCUOHanNbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbl

1

2

4

BuocuHTes benka.

Peakunn matpudHoro cuHTesa. eHeTudeckas wmHpopmaums n OHK. Peanusaunsa reHeTuyeckom
WHpopmauun B kneTke. '€HETUYECKUIA KOO U ero CBOMCTBA. TpPaHCKPUMNUUS — MaTPUYHbLIA CUHTE3
PHK. TpaHcnsauus — 6uocuHTe3 Genka. Otanbl TpaHcnAumu. KoamposaHue amuHokucrnot. Porb
pnbocom B BuocnHTe3e Genka.

TemaTuKa npakTUYECKMUX 3aHATUN

MpakTnyeckoe 3aHATME Ne2.
HYKNeoTngoB»

«PeweHve 3apgady Ha onpeneneHne nocrnenoBatesibHOCTU

LIO 36,37, 38,
39,40,41

Paspen 4. PaamHoOXeHue

n uHaguBunagyanbHoe passButue opraHM3MoB

Tema 4.1.
YKN3HEHHbIN LUK KNEeTKN

CopepxaHue y4yebHOro marepumana

KneTouHbIN LMK, UK XU3HEHHbIW UuKn knetkn. MHTepdasa n mutoas. lNpoueccol, npoTekatoLue B
uHTepdpase. Pennukauma — peakuua wmatpudHoro cuHTesa [OHK. CtpoeHne xpomocom.
XpPOMOCOMHbIN  Habop — kapuoTun. [OunnouaHbln WM ranfougHbli  XPOMOCOMHbIE  HabopbI.
XpomaTtuabl. Liutonornyeckme OCHOBbI PasMHOXEHUS U UHAMBUAYANbHOIO PasBUTUS OPraHW3MOB.
OeneHve knetkn — muto3. Ctagmm mutosa. [pouecchbl, NPOMCXOASALNE HA pasHbIX CTagusX MUTO3a.
Buonornyeckun cmbicn mutosa. Nporpammupyemasi rmbenb KneTku — anonTos.

OK 01, OK 02, OK 04
LO 36,37, 38, 39,40,41

Tema 4.2. dopmbl
Pa3MHOXEHUS
OopraHu3moB

CopepxaHue y4yebHOro marepumana

dopMbl  pasMHOXeHMs1 opraHuamoB: Gecnonoe u nonosoe. Buagbl 6ecnonoro pasmMHOXEHWs:
JeneHve HaaBoe W NOYKOBaHWE OOHO M MHOFOKIETOYHbIX, CnopoobpasoBaHue, BereTaTUBHOE
pasMHoXeHue. VICKyCCTBEHHOE KNOHMPOBaHWE OPraHn3MoB, ero 3HaYeHve ans cenekuum.

MonoBoe pasmHoXeHne, ero otnuumsa ot Oecnonoro. Meno3s. Crtagum menosa. [lpouecchl,
npoucxogsime Ha CcTagusix Merno3a. [loBegeHne xpomocoM B Menose. KpoccuHroeep.
Buonornyeckuin cmbicn M 3HavyeHMe Menosa. [[ameToreHe3 — npouecc obpasoBaHMsi MOSOBbLIX
KMNeToK Yy XMBOTHbIX. [lonoBble xenesbl: CeMEHHUKM U andHukn. ObpasoBaHne 1 pasBuTe NONoBbIX
KNeToK — rameT (cnepmarto3oua, auuekrneTka) — cnepmartoreHes n ooreHed. OcobeHHOCTU CTPOeHNs
SANLEKNETOK 1 cnepmarto3ongoB. OnnogoTeBopeHue. MNMapTeHoreHes.

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41

Tema 4.3.
WHaunsuayansHoe
pa3B1TUE OpraHM3MoB

CopepxaHue y4e6HOro marepuana

VHomBnayaneHoe pasButue (oHToreHes). OmbpuoHanbHoe pa3BuTne (amMOpuoreHes). JdTanbl
3MOpPUOHANBHOTO Pas3BUTUS Yy MO3BOHOYHBIX >KUBOTHLIX: OpObMneHue, racTpynsiumsl, opraHoreHes.
MocTtambproHanbHoe pa3BuTMEe. Twunbl MNOCTAMOPUOHANBHOINO pas3BUTUSA: NPSIMOE, HenpsiMoe
(TMuYnHOYHOE). BnusHWe cpefbl Ha pas3BUTWE OpPraHM3MoB; (aKTOPbl, CMNOCOOHbIE BbI3bIBATHL
BpPOXOEHHbIe ypoacTea. PocT u passutve pacteHuid. OHTOreHes3 LBETKOBOrO pacTeHusi: [BOWHOE
OMIoJ0TBOPEHUE, CTPOEHNE CEMEHU, CTaAUWN PA3BUTUSI.

TemaTMKa npakTUYeCKMX 3aHATUN. [podeccMOHaNbLHO OpPUEHTUPOBaHHOE coAep)KaHue
(cogepxaHue npuknagHoro mogyns)

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41
NnK2.2, MK 24
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HaumeHoBaHue
paspenoB U Tem

CopgepxaHue yuye6Horo matepuana (0OCHOBHOe 1 NPodecCUOHanNbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbl

2

4

MpakTnyeckoe 3aHATMe Ne3. «BakuuHaums kak npodpunakTuka WHAEKUMOHHbIX 3aboneBaHuii:
3HaYeHwe ansg cneumnanuctoB cdepbl Typusma 1 rocTenpumMmcTea

Paspen 5. HacneactBeHHOCTb M U3MEHYUBOCTb OPraHM3MOB

12

Tema 5.1.
3aKkoHOMepHOCTH
HacnenoBaHus

CopepxaHue yye6HOro matepuana

MpeoMeT n 3agayun reHeTukU. Ponb uutonornm u ambpuonornM B CTaHOBINEHWUM reHeTukun. Bknapg
POCCUMCKMX U 3apyBeXHbIX yYeHbIX B pasBUTUE reHeTUKU. MeTogbl reHeTukn (rmbpuaonornyeckuin,
LMTOreHeTUYECKUHA, MOMEKYNSAPHO-FEHETUYECKUIA). OcHoBHblE reHeTuyeckune MOHATHKS.
["eHeTMYeckass CUMBOSKKA, UCMONb3yeMasi B CXeMax CKpeLluBaHuWM.

3aKoHOMEPHOCTM HacnefoBaHWs NPW3HaKkoB, ycTaHoBneHHble . Mengenem. MoHornbpugHoe
ckpewnBaHme. 3akoH eauHoobpasus rmbpuaoB NepBoOro nokoneHus. NpaBuno OMUHMPOBAHMS.
3akoH pacuienneHnsa npusHakoB. MnoTesa YMCTOTbI raMeT. [lonHoe 1 HenonHoe JOMWHMPOBAHKE.
OurnbpuaHoe ckpelinBaHue. 3akOH HE3aBMCMMOINO HacrneaoBaHUs MPU3HAKOB. LlMToreHeTudeckne
OCHOBbl  AUrMOPMAHOINO  CKpelwmBaHus.  AHanuauvpylowlee  ckpewmBaHue. Mcnonb3oBaHue
aHanManpyrLLEero CKpeLLmMBaHns anga onpegeneHuns reHotuna ocobu.

TemaTuKa npakTUYEeCKUX 3aHATUN

MpakTnyeckoe 3aHATME Ne4. PelweHne 3agay Ha onpeneneHue BepOATHOCTM BO3HUKHOBEHWSI
HacneaCTBEHHbIX NPU3HAKOB NPW MOHO-, OW-, MONUIMOPUOHOM M aHanM3VpYIOLLEM CKpeLLUBaHUW,
COCTaBNIEHME TEHOTUNMNYECKUX CXEM CKpPELLMBAHMS.

OK 01, OK 02, OK 04
LO 36,37, 38, 39,40,41

Tema 5.2.
CuenneHHoe
HacregoBaHue
Npu3HaKoB

CopgepxaHue y4ebHoOro marepmana

CuenneHHoe HacnegosaHue npusHakoB. Pabota T. MopraHa no cuenneHHoOMy HacneaoBaHWo FeHOB.
HapylweHne cuenneHMss reHoB B pesynbTaTe  KPOCCMHroBepa. XpOMOCOMHasi  Teopust
HacneacTBEHHOCTU. TeHeTUYeckue KapTbl.

[eHeTka nona. XpOMOCOMHOEe onpegeneHne nona. AyTOCOMbI W MOSIOBbIE  XPOMOCOMBbI.
"oMorameTHble 1 reTeporameTHble opraHnambl. HacnegoBaHne npusHaKkoB, CLENNEHHbIX C MONIOM

TemaTuka NpakTU4ECKUX 3aHATUN

MpakTnyeckoe 3aHaTMe Ne 5. PelweHve 3agady Ha onpegeneHne BEPOATHOCTU BO3HUKHOBEHUSA
HacneaCTBEHHbBIX MPU3HAKOB MPW CLEMMIEHHOM HacnegoBaHWM, COCTaBEHNE FTEHOTUMUYECKNX CXEM
CKpELLMBaHUS.

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41

Tema 5.3.
3aKkoHOMepHOCTH
N3MEHYMNBOCTHU

CopepxaHue y4e6HOro marepuana

MameHumBoCTb. Buabl M3MeHYMBOCTU: HeHacneacTBeHHast M HacneacTBeHHad. Ponb cpeabl B
HeHacneacTBeHHON M3MEHYMBOCTH. XapakrepucTtumka MOAMdMKALIMOHHON M3MEHYMBOCTW.
BapuaumoHHbIn psag U BapuauuoHHas KpuBad. Hopma peakuun npusHaka. KonmdecTBeHHble U
Ka4eCTBEHHbIE MPU3HAKN U UX HopMa peakumun. CeorcTBa MoaNdMKaLMOHHON N3MEHYMBOCTH.

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41
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HaumeHoBaHue
paspenoB U Tem

CopgepxaHue yuye6Horo matepuana (0OCHOBHOe 1 NPodecCUOHanNbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbl

2

4

HacnenctBeHHas, UM reHoTunuyeckass MaMeH4MBocTb. KoMOuHaTuBHasi uameH4mBocTb. Melios u
MoroBo/ MpoLecc — OCHOBa KOMOWMHATUBHOM W3MeHYMBOCTW. MyTaumMoOHHaAs W3MEHYMBOCTD.
Knaccudpmkauma MyTauui: reHHble, XPOMOCOMHbIE, FeHOMHble. YacTtoTa W NPUYUHBL  MyTaLuWiA.
MyTtareHHble ¢hakTopbl. 3aKOH TFOMOMOrMYECKUX PSAOB B HacneacTBEHHOW M3MeHumBocTn H. W.
Basunosa.

HacnenctBeHHble 3aboneBaHWs 4enoBeka: reHHble 0ornesHun, 0OonesHu ¢ HacneacTBEHHOW
NPeApPacnorioXeHHOCTbI0, XPOMOCOMHble 6GonesHu. ComaTuyeckMe W reHepaTUBHbIE MyTaLun.
CrtBonoBble knetku. MpuHLMNbI 340POBOro obpasa XU3HWU, ANarHOCTUKN, NPOUNAKTUKL N NeYeHNUst
reHeTnyeckmx 6onesHen. Meanko-reHeTUYEeCKoe KOHCYNbTUpOBaHWe. 3HadYeHue MeaULMHCKON
reHeTVK1 B NpeoTBpaLLEHUN U NTIEYEHUM reHETUYECKUX 3aboneBaHni YenoBeka.

TemaTuKa NpakTUYECKUX 3aHATUN

MpakTnyeckoe 3aHaTMe Ne 6. PewweHve 3agjay Ha onpegeneHve BEPOSTHOCTU BO3HUKHOBEHMS
HacneacTBEHHbIX MPU3HAKoB MPW  pasfiWYHbIX TUNax B3aMMOAEWCTBUS [EHOB, COCTaBneHue
FeHOTUMMUYECKMX CXEM CKpelumBaHus. CocTaBneHne 1 aHanns pogocnoBHbIX Yenoseka.

Paspgen 6. 3BonounoHHas uonorus

Tema 6.1.
OBOMOLMOHHAs Teopust
N ee MecTto

B Guonorum

CopepxaHue y4yebHOro marepmana

MpeanockbinkM BO3HUKHOBEHUSI 3BOSOLIMOHHON TeopuW. OBOSOLMOHHAA Teopuss U €€ MeCcTo B
ovonorun. BrnvsHne 3BOMOLMOHHON TEOpMM Ha pasBuTue Guonornm n apyrnx Hayk. CBuoetenbcTBa
asonouun. NManeoHTonorMyeckue: NocrnenoBaTenbHOCTbL MNOSBIEHMS BMOOB B MarieOHTONOMMYeCKomn
netonucu, nepexoaHble opMbl. Broreorpaduyeckne: cXoacTeo U pasnuyumne dayH 1 griop MaTeprkoB
N OCTPOBOB. OMOpMONornyeckmne: Cxogctea M pasnmyums dMOPUMOHOB PasHbiX BWOOB MO3BOHOYHbIX.
CpaBHUTENBHO-aHAaTOMUYECKUE: TOMOMOTNYHbIE, aHanornyHble, pyaMMEHTapHble OpraHbl, aTaBuU3Mbl.
MonekynspHo-6noxmuMmmyeckmne:  CXOOCTBO ~ MEXaHW3MOB  HAaCNEACTBEHHOCTM U OCHOBHbIX
MEeTabOoNMYECKNX MyTEN Y BCEX XKMBbIX OPraHN3MOB.

OBontouynoHHas Teopust Y. [apsuHa. [pegnockinky BO3HWMKHOBEHWS AapBuHM3Ma. [BuxyLine cunbl
asonouun BuaoB Mo [apeuHy (M3ObITOYHOE pa3MHOXEHWE MPW  OrpaHMYEHHOCTM PECYpPCOB,
HeonpenenéHHasa N3MeH4YnMBOCTb, bopbba 3a CylLLleCTBOBaHME, ECTECTBEHHbIN 0TOOP)

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41

Tema 6.2.
Mwukpoasontoums.
Makpoasontouus.

CopepxaHue y4eOHOro marepuana

CuHTtetnyeckaa Teopusi aBonoumm (CT3) u e€ OCHOBHble MonoxeHns. Mukpoasoniouus.
Monynauus kak eguHMLa BUAA M 9BOMOLMM.

Oewxywme cunbl  (cpaktopbl) 3SBonouMM BUAOB B npupode. MyTauuoHHbIA  Mpouecc W
KOMOVHaTMBHas M3MEHYMBOCTb. [1OMynsAUMOHHbBIE BOMHBLI U Apend reHoB. M3onsaumsa n murpauums.
EcTecTBeHHbIN 0TOOp — Hanpaenswowmi daktop aonouun. PopmMbl €CTECTBEHHOIO OTOOpA.
MpucnocobneHHOCTb OpraHM3aMoOB Kak pesynbTarT 3sonoumun. [Mpumepbl npucnocobneHun y
opraHnamoB. Apomopdo3bl U uguoagantauum. Bug wm Bmpgoobpasosanue. Kputepum Buga.

oK 07
LIO 36,37, 38, 39,40,41
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HaumeHoBaHue
paspenoB U Tem

CopgepxaHue yuye6Horo matepuana (0OCHOBHOe 1 NPodecCUOHanNbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbl

2

4

OcHoBHble hopMbl BUA006pa3oBaHna: reorpacduyeckoe, 3Kornornyeckoe.
Makpoagonioums.  dopmbl  3BonoLMK:  buneTudeckas,  OAUBEpPreHTHas,
napannensHas. HeobpaTUMoOCTb 9BOMOLMN.

KOHBEPreHTHad,

TemaTuKa npakTUYEeCKUX 3aHATUN

MpakTuyeckoe 3aHaTue Ne 7. CpaBHeHWE BUAOB MO MOPGOIOTMYECKOMY KPUTEPWIO.

N

Paspen 7. Bo3HUKHOBeHMe u pa3BUTUE XKU3HU Ha 3emne

(o]

Tema 7.1. 3apoxaeHue
N pasBUTUE XKN3HU

CopepxaHue yye6HOro matepuana

[oHay4Hble npeacTaBneHnst 0 3apoXAeHUN XU3HW. HayyHble rMnoTesbl BO3HWKHOBEHMWS >XU3HU Ha
3emne: abuoreHes M naHcnepmusa. Xvmudeckas 3Bonounsa. ABUOreHHbIM CUHTE3 OpraHU4eckmx
BELLECTB W3 HEOPraHMYeckux. OKCMEPUMEHTaNbHOE MOATBEPKAEHNE XUMUYECKOW 3SBOSOLUN.
HavanbHble aTanbl Guonornyeckon asonouun. N'vnotesda PHK- mupa. dopmumpoBaHne membpaHHbIX
CTPYKTYP W BO3HUKHOBEHME MpPOTOKNeTkn. [lepBble KNetkM u ux ssonwouns. dopmupoBaHue
OCHOBHbIX IPYMNM XUBbIX OPraHN3MOB.

PasButre xm3Hn Ha 3emne no spam un nepmuogam. Katapxen. Apxenckas n NpoTepo3onckasi apbl.
Maneo3orickas spa n €€ nepuoabl: KEMOPUNCKUA, OPAOBMKCKAWA, CUMYPUNCKUA, [OEBOHCKUNA,
KaMeHHOYrombHbIN, nepmckuin. Mesosonckaa sapa n e€ nepuoabl: TPUACOBLIN, HOPCKUN, MEFOBOWN.
KanHo3orickas apa 1 e€ nepmnoabl: NaneoreHoBbIN, HEOreHOBLIN, aHTPOMOrEeHOBbIN.

OK 01, OK 02, OK 04
LO 36,37, 38, 39,40,41

Tema 7.2.

Cucrtema opraHMyeckoro
mupa. NponcxoxgeHne
YyenoBeka —
aHTponoreHes

CopepxaHue y4yebHOro marepmana

Cuctema opraHM4Yeckoro Mupa Kak oTpaxeHue sBonoumn. OCHOBHbIE CUCTEMATUYECKME TPynMbl
OpraHM3MOoB. XapakTepucTvka Knumata v reonormiyecknx npoueccoB. OCHOBHbIE 3Tanbl 3BOSOLMM
pPacTUTENBHOIO U XXMBOTHOIO Mmnpa. ApoMopdo3bl Y pacTeHWI N XMBOTHbIX. [losiBneHne, pacuBeT u
BbIMUPAHMWE Py XUBbIX OPraHN3MOB.

OBonouusa YenoBeka. AHTpONonorns kak Hayka. PasButne npencraBneHUMn O NPOUCXOXAEHUM
yernoseka. MeTogbl M3y4eHUs aHTponoreHe3a. CxoacTBa M pas3nuMymMsi YenoBeka W XKMBOTHbIX.
CuctemaTtnyeckoe nonoxeHuwe yenoseka. [Bwkywne cunbl  (akTopbl) aHTponoreHesa.
HacnencrtBeHHass WM3MEHYMBOCTb W €CTECTBEHHbIM OTOOop. OOWecTBeHHbI 06pa3  KWU3HW,
N3roToBMEHWE OPYAMIA TPyAa, MblLNEHNE, peYyb.

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41

Tema 7.3.
OcHoBHble cTagun
3BOMIOLUN YerioBeKa

CopepxaHue y4eOHOro marepuana

OcHoBHbIE CTagMu M BETBU 3BOMNIOLUM YeroBeKka: aBcTpanonuteku, Yenosek ymenbin, Yenosek
npamoxogsawmin, Yenosek HeaHaepTanbCkuin, Yenosek pasyMHbI COBpeMeHHOro Tuna. Haxopgku
NCKOMaeMbIX OCTaHKOB, BpEMS CyLLleCTBOBaHUS, obnacTte pacnpocTpaHeHusi, OOBbEM rOMOBHOrO
Mo3ra, 0bpas >X13Hu, opyausi.

Yenoeyeckme pacbl. OcHoBHble 6onblive packl: eBponeovgHas (eBpas3uiickad), Herpo-
aBcTpanongHas (akBaTOpManbHas), MOHrorongHas (asnaTcko-amepukaHckas). YepThl
NpMCcnocobNIEHHOCTM NPEACTaBUTENEN YENOBEYECKNX pac K YCNOBMSAM CyllecTBOBaHMs. EQMHCTBO

OK 01, OK 02, OK 04
LIO 36,37, 38, 39,40,41
MK1.2,1.3, MK 2.2, MK

2.4
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Koabl koMmneTeHLuMiA,

HaumeHoBaHue CopepxaHue yyebHoro matepuana (ocHoBHoe U npod)ecCUoHanbLHO-OPUEeHTUPOBaHHOE), O6bem c¢hopmupoBaHuio
pasgenoB 1 TeM npakTuyeckue 3aHATUSA, NPUKIagHON MOAYIb YacoB KOTOpPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbl
1 2 3 4
yenoseyecknx pac. Kputuka pacmusma.
TemaTuka npakTudyeckux 3aHAaTUA. [podeccuoHanbHO OpUEHTUPOBaAHHOE coAepKaHue
(coaepxaHue NpUKNagHoro moaynsi) 2
MpakTnyeckoe 3aHsaTMe Ne 8. «[lpucnocobneHHOCTb 4YenoBeka K pasHbiM YCNOBUSIM CPeAbl.
BnusiHne reorpaduyeckori cpegbl Ha Mopdorornio 1 U3MONOrMi0 YeroBeka: acnekTbl Ans
cneunanncToB cdpepbl Typuama 1 rocTenpunmcTea»
Paspgen 8. OpraHn3ambl 1 okpyxarowas cpega 6
Tema 8.1. CopepxaHue y4yebHOro marepumana
Skonorus Okonorma kak Hayka. 3agaynm u pasgenbl akonorun. MeToabl 9KONMOrMYecKMX WccrneaoBaHuin.
kak Hayka. Cpedbl XXWU3HW. | JKOMOrM4Yeckoe MUPOBO33PEeHMe COBPEMEHHOrO Yernoseka. Cpeabl 06UTaHUA OpraH13MoB: BoaHas, 2 OK 01, OK 02, OK 04
Jkonornyeckne akTopbl | Ha3eMHO-BO3AYLLIHaS, noYBeHHas, BHYTPUOPraHu3MeHHas. Okonornyeckme haKTopbl. Lo 36,37, 38, 39,40,41
Knaccudpmnkauma akonornyeckux ¢aktopoB: abuotudeckne, OUOTUYECKME W @HTPOMOreHHbIE.
[OenicTBrne akonornyeckmx (pakTopoB Ha opraHuambl. AbrnoTnyeckne akTopbl: CBET, TemnepaTypa,
BnaxHocTb. PoTonepmoamam. NpmncnocobneHnsa opraHn3MoB K JENCTBUIO abMOTUYECKMX haKTOPOB.
Buonornyeckne putmbl.  Buotmyecknme caktopbl. Bugbl  ©GMOTMYECKMX  B3anMMOOENCTBUNA:
KOHKYpeHUus, XxuwHuyecTtBo. [lapasutnam, MyTyanu3Mm, KOMMeHcanuam  (KBapTMpPaHCTBO,
HaxnebHMYeCcTBO), ameHcanuam, HeuTpanuaMm. 3HayeHne OMOTUYECKMX B3aMOOEeNCTBUA ONs
CYyLLIECTBOBaHMS OpraHn3MOB B NPUPOAHbIX coobLlecTBax.
Tema 8.2. CopaepxaHue y4e6HOro marepuana
Okonornyeckme Okonornyeckme xapakrepuctvku nonynsaumm. OCHOBHblE MNOKa3aTenu nonynaumMu: YMCIEHHOCTb, 2
XapaKTepUCTUKM NIOTHOCTb, POXOAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaums. [JMHaMmmka YMCIIEHHOCTM NONyNsaunn n OK 01, OK 02, OK 04
nonynauumn €€ perynsums. LO 36,37, 38, 39,40,41
TemaTuKa NpakTUYECKUX 3aHATUNA.
MpakTnyeckoe 3aHaTre Ne 9. «[MogcyéT NNOTHOCTM NONYNALNIA pasHbIX BUOOB PaCTEHUINY. 2
Paspgen 9. CoobLiecTBa u aKonoru4yeckme cuctemMbl 10
Tema 9.1. CopepxaHue y4eOHOro marepuana
CoobuiecTtBa CoobuwectBo opraHmamoB — 6GuoueHo3. CTpykTypbl OvoueHo3a: BuaoBasi, MPOCTPAHCTBEHHas,
OpraHn3moB, Tpocpmyeckas (nuwesas). Bugbl-goMmHaHTel. CBA3n B GuoueHose. 2
3KOCUCTEMBI Okornornyeckme cuctembl  (3kocuctembl). [loHATMe 06  akocucteme w©  BuoreoueHose. OK 01, OK 02, OK 04

®yHKUMOHArbHbIE KOMMOHEHTbI 9KOCUCTEMbI: NMPOAYLIEHTbI, KOHCYMEHTbI, peayueHTbl. KpyroBopoT
BELLECTB U NMOTOK 3HEPrM B aKocucTeme. Tpoduyeckne (MULLEBLIE) YPOBHU aKocUCTeMbl. MNulleBbie
uenn u cetn. OCHOBHble MoOKasaTenyM 9KOCUCTEMbI: Ovomacca, npoaykuusi. Jkoriornyeckve
nMpamMuabl:  NPoAyKUUM, YucneHHocTn, 6Guomaccel. CBOWCTBA 3KOCUCTEM:  YCTOMYMBOCTb,
camoperynsiuusi, passutue. Cykueccusi.

LIO 36,37, 38, 39,40,41
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Koabl koMmneTeHLuMiA,

HaumeHoBaHue CopepxaHue yyebHoro matepuana (ocHoBHoe U npod)ecCUoHanbLHO-OPUEeHTUPOBaHHOE), O6bem c¢hopmupoBaHuio
pasgenoB 1 TeM npakTU4ecKkue 3aHATUA, NPUKNagHOW MoAyNb YacoB KOTOpPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbl
1 2 3 4
Tema 9.2. CopepxaHue y4yeG6HOro marepuana
Buocdepa — mobanbHasa | Yyenne B. WM. BepHapckoro o 6uocdepe. paHuupbl, coctaB U cTpykTypa Guocdepbl. YKueoe 2 OK 01, OK 02, OK 04
akocuctema 3emnu. BeLecTBO U ero dyHkumm. OcobeHHOCT Buocdepbl kak rnobanbHON 3kocucTembl. JuHamuyeckoe Lo 36,37, 38, 39,40,41
BnuaHue aHTponoreHHbIX | paBHoOBecue U obpaTHas cBsidb B Broctepe. KpyroBopoTbl BELLECTB U GUOTEOXUMMYECKUE LUKIbI MK1.1, MK 1.2, NK 1.3,
dakTopos Ha 6uoctepy | anemeHTOB (yrnepoaa, asota). 3oHanbHoCTb Grocdepbl. OCHOBHbIE GMOMBI CyLIM. YenoBeyecTBo B MK2.2,MK2.4
6uocepe 3emnu. AHTPOMNOreHHble M3MeHeHusi B Ouocdepe. [MnobanbHble 3konornyeckue
npobnembl. CocywlecTBoBaHWe npupoabl M 4YenoBedecTBa. CoxpaHeHune OGuopasHooOpasusi kak
OCHOBa yCcTOnuMBOCTM Brocdepbl. OCHOBa paumMoHanbHOro ynpasrneHusi NPUpoaHbLIMA pecypcamu u
nx mcnonb3oBaHue. JocTuxeHns B1uonornm 1 oxpaHa Nnpupoap!.
TemaTuka npakTuyeckux 3aHaTun. [lpodeccuoHanbHO OpPUEHTUPOBaAHHOE coAepKaHue
(copepkaHue npuknagHoro Mmoayns) 2
MpakTnyeckoe 3aHaTue Ne 10. «<OTxoabl NPON3BOACTBAY.
Tema 9.3. CopepxaHue y4ebHOro marepumana
BnusaHue coynanbHo- 3nopoBbe M ero cocrtaenswowmne. PakTopbl, MOMOXWTENBHO M OTPUUATENBHO BNUSAOLINE Ha OK 01, 0K 02, OK 04
3KONOrMYecknx opraHnsm 4enoBeka. [lpobnema TEXHOreHHbIX BO3AEWCTBMW Ha  340pPOBbE  YerioBeka 2 LlO 36,37, 38, 39,40,41
(haKTOpPOB Ha 340pOBbLE (anekTpomarHuTHble nonsi, OblToBas XMMUs, U3ObITOYHbIE LIYMbl, paguauusa un T.n.). Agantauus MNK1.1., MK 1.2, NK
yernoBeka opraHusma 4YenoBeka K (aktopam oOkpyxawwen cpegbl. [puHuMnel  opmMmpoBaHus 1.3,MK22,MK24
3gopoBbecbeperatowiero nosegeHus. dusmyeckass akTMBHOCTb UM 340poBbe. bBuoxumuueckne
acneKTbl paunoHanbHOro NUTaHus.
TemaTka npakTM4eckux 3aHATUN. [podeccMOHaNbLHO OpPUEHTUPOBAHHOE coAepXXaHue
(cogepxaHue npuknagHoro moayns) 2
MpakTn4yeckoe 3aHsaTUE Ne 11. «BnnsiHne npom3BoACTBEHHBLIX (PAKTOPOB HA OPraHN3M YernoBekay
Pasgen 10. OcHoBbI 6UOTEXHONOIMN 6
Tema 10.1. OcHoBbI MpodeccrnoHanbLHO OpMEHTUPOBAHHOE coaepKaHue (coaepKaHue NPUKNagHoro moayns) OK 01, OK 02, OK 04,
ouroTexHomnormu. BuotexHonorma  kak oOTpacnb  MNpouM3BOACTBa. [eHHas  uMHXeHepus. JTanbl  CO3gaHuA 2 OK 07
BroTexHOmormm B xmsHn | pekom6uHanTHOI [IHK 1 TpaHcreHHbIX opraHnaMoB. KneTouHas uHxeHepus. KneTouHble KynbTypsi. L0 36,37, 38, 39,40,41
W npocheccum MUKpOKIMOHanbHOe  PasMHOXKEHWE  PacTeHWil. KnoHuMpoBaHMe  BbICOKOMPOAYKTUBHBIX MK1.1,MK1.2, 1.3,
CENbCKOXO3ANCTBEHHBIX OPraHM3MOoB. JKOMOrMyeckme n atndeckme npobnemel. MO — reHeTuyeckn MK2.2, MK 2.4
MOOMPULMPOBAHHBIE OPraHU3MbI.
TemaTMKa npakTU4ecKMX 3aHATUN. [podeccMOHaNbHO OpPUEHTUPOBAHHOE coAepXXaHue
(cogepxaHue NpukKnagHoro moayns)
MpakTnyeckoe 3aHATHMe Ne 12. Kencbl Ha aHanu3 uHOPMAaLMM O HayYHbIX AOCTUXEHUSX B 2

obnacTn reHeTUYeCcKUX TEeXHOMOMMMN, KNEeTOYHOW WHXEeHepuu, nuweBbix BuoTexHonorvi. 3awmTa
Kenca: NpefcTaBNeHne pesynbTaToB PELIEHUs KENCOB (BbICTYMIEHUE C Mpe3eHTaunen).
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Koabl koMmneTeHLuMiA,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (ocHoBHoe U npod)ecCUoHanbLHO-OPUEeHTUPOBaHHOE), O6bem cdopmupoBaHuto
pa3fenos U Tem npakTU4ecKkue 3aHATUA, NPUKNagHOW MoAyNb YacoB KOTOpPbIX
cnocob6cTByeT
3JIEMEHT NPOrpaMmbil
1 2 3 4
Tema 10.2. CopepxaHue y4yeG6HOro marepuana 2 OK 01, OK 02, OK 04,
BuoTtexHonoruu B OcHOBHble HanpaBrieHWs COBpPEeMEHHOW OmoTexHonormm B NPodeCCUOHarNbHON AeATeNbHOCTU OK 07
MPOMBbILLNEHHOCTU yenoseka. MeToabl 6uoTexHonorum. O6bekTbl GUOTexHonorun. OTUka OGUMOTEXHOMOMMYECKUX U LO 36,37, 38, 39,40,41
FEHETUYECKMX IKCNIEPUMEHTOB.
MpomexyToyHas aTtrectauusa B Buae audgcdepeHuMpoBaHHOro 3a4yeTta
Bcero: 72
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3. YCNOBUA PEANIU3ALIMU NPOIPAMMbI YYEEHOW OUCLMINITUHDI

3.1. TpeboBaHUsA K MUHUMaNbLHOMY MaTepUuarbHO-TEXHUYECKOMY obecrneyeHuno

KabuHeT coumanbHO-ryMaHWTapHbIX AUCUMINWH, OCHALLEHHbI 06GopyaOBaHUEM: [LOCKOW
y4ebHon, pabounum MecToM mnpenofasBaTens, pabourMm mectamu obyyaroLmxcs (Mo KonuyecTsy
obyyalowmxcs), TEXHUYECKUMWU cpeacTBamMu  OOy4veHust  (KoMnbloTep C  NIULEH3VMOHHBLIM
nporpaMMHbIM obecrneyeHeM, MyrnbTUMeANA NPOEKTop).

3.2. UudpopmaumoHHoe obecnevyeHue peanusaumm NporpamMmbl

[ns peanusaumm nporpammel 6UBANOTEYHBLIN hoHI 0OpasoBaTENbLHOM OpraHM3aunm nmeeT
neyatHbole  W/uWnAM  3NEKTpOHHble  obpasoBaTenibHble UM MHGOPMAUMOHHBIE  PECYPCH,
pekomMeHayemble ONs UCNOoNb30BaHUS B 0bpasoBaTenibHOM npoLiecce.

3.2.1. OCHOBHbIE€ UCTOUYHUKMU:

1. AradoHoBa, W. Bb. Bbuonorusa. basoBbii ypoBeHb: y4yebHWK AN obpasoBaTefibHbIX
opraHusauuin, peanusylowmx obpasoBaTefibHble MporpaMmbl cpegHero npodecCnoHanbHOro
obpasoBaHus / . b. AracboHoBa, A. A. KameHckuin, B. 1. Cueornasos. - Mocksa : NpoceeLleHue,
2025. - 273, [1] c. : nn. - (YyebHuk CIO). - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ —
Pexwum gocTtyna: no nognucke.

2. AracoHoBa, W. Bb. Buonorua. BbasoBbin ypoBeHb. [lpakTnkym : yyebHoe nocobue,
pa3paboTaHHOe B KOMMMeEKTe ¢ y4ebHMKOM Ans obpasoBaTernbHbIX OpraHu3auun, peanusyoLmx
obpasoBaTernbHble NporpamMmmbl cpedHero npodeccunoHansHoro obpasosanus / U. b. AracgoHoBa,
B. W. Cuornasos. — 2-e nag., ctep. - Mocksa : lNpoceeweHune, 2025. - 113 c. - (Yuebnuk CI10). -
TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ — Pexnm goctyna: no nognmcke.

3.2.2. lononHuTenbHaA nuTeparTypa:

1. buonorusa. 11-n knacc 6as3oBbi ypoBeHb yd4ebHuKk / B. B. MNacevHuk. — 6-e msg.,
ctep. — Mockea : [lpocBelueHune, 2024. — 272 c. : un. TeKCT : aNeKTPOHHbIN. - URL:
https://znanium.ru/ — Pexxum goctyna: no noanucke.

2. buonorusa. 10-n knacc 6a3oBbIN ypoBeHb y4ebHuK / B. B. lMacevHuk. — 6-e msg.,
ctep. — MockBa : llpocBelueHune, 2024. — 224 c. : un. TeKCT : aNeKTPOoHHbIN. - URL:
https://znanium.ru/ — Pexxum goctyna: no noanmcke.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEEHOW AUCLUMNITUHBI

KOHTpOJ'Ib N OUEeHKa pe3yrnbTaTtoB o6yquV|;| OCyLLeCTBNAKTCA npenogasaTterieMm B npouecce

npoBegeHnda npakTn4eckmnx 3aHATUN, NMUCbMEHHOMO U YCTHOro tectmpoBaHus,
3anonHeHumn CpaBHUTEJIbHbIX Ta6J'II/1Ll,,

3agaHuin, uccrnegoBaHun,

rrnoccapun.

NPOEKTOB,

NHAMBMAYANbHBLIX
paspaboTKoi

O6wasn/npoceccuoHanbHasa KomneTeHUUs

Paspen/Tema

Twvn oUueHOYHbIX

MeponpuaTum

OK 01. BeibupaTb cnocobbl pelueHusi 3agay npodgpeccmoHansHo | Tema 2.1- 2.3
0esaTenbHOCTU MPUMEHNUTENBHO K pa3nnYHbIM KOHTEKCTaM Tema 3.1-3.2 | OBcyxaeHve no

Tema 4.1-4.3 | gonpocam nekuuu

Tema 5.1- 5.4 | paspabotka rnoccapust

Tema 6.1- 6.3 3anonHeHue

Tema 8.1- 8.2 | cpaBHUTENbHLIX TabnuL

Tema 9.1 OLieH1BaeMas AVCKyCCust

Tema 10.1 Mo Bonpocam nekummn
OK 02. Ncnonb3oBaTb COBpeEMEHHbIE CpeacTBa Nnoucka, aHanmsa | Tema 1.1, Pa3paboTka MEHTanbHOI
N MHTEpnpeTaummn nHdopmaLlnm, u MHPOPMaLMOHHbIE Tema 2.1 KapTbl B MUHW rpynnax
TEXHONOMM ANA BbINONHEHWA 3aa4 NpodecCHoHarnbLHON Tema 5.1, 5.3 | MNpeacrtaBneHne yCcTHbIX
[eaTenbHOCTH Tema 8.1, 8.2 | coobLyeHwii c

Tema 9.1, 9.2, npe3eHTa|_W|e|Z,

Tema 10.1, MOArOTOBMEHHBIX NO

10.2 NepeYHI0 UCTOYHMKOB,
OK 04. 3dhpekTnBHO B3anmogencTeoBaTb 1 pabotaTb B Tema 2.1- 2.4 | pekoMeHAOBaHHbIX
KOMnneKkTuBe n KoMaHae Tema 4.1, 4.2, | npenogasatenem

4.3 TectupoBaHue

Tema 5.2-5.6 | YcTHbIN onpoc

Tema 6.1 [OuvkTaHT Ha

Tema 7.1 MCNonb3oBaHme
OK 07. CopevicTBOBaTb COXPaHEHMIO OKpYXatloLLen cpeabl, Tema 8.1, 8.2, | aprymeHToB,
pecypcocbepexeHnto, NPUMEHATb 3HaHUS 006 N3MEHEHMM Tema 9.1, 9.2, | Guonornyeckon
KnumaTa, NpuHUMNbl 6epexnmeoro Npon3BoacTBa, 3PEKTUBHO 9.3, TepMuHonornm n
OEeNCcTBOBaTb B YPE3BbIYAMHbIX CUTYaLMAX Tema 10.1 CUMBOINKM
B.01 Opranunsauus 1 KOHTPOSb TeKyLLen AeaTernbHOCTM Crnyx6 Tema 2.8 MpepcTaenexve
npeanpusiTUin Typruama 1 roctenpumMmcTaea Tema 3.6, pesynbTaTtoB
MK 1.1. MnaHupoBaTb TEKYLLYI AeATENbHOCTb COTPYAHMUKOB Tema 8.2, npakTU4ecknx pabot
cnyx6 NpeanpusTHiA TypuaMa 1 rocTenpummcTBa Tema 7.2, 7.3 | KoHTpornbHbie paboTbl
MK 1.2. OpraHn3oBbiBaTb TEKYLLYO AEATENbHOCTb COTPYAHNKOB Tema 9.1, 9.2 | 3aluTa TBOPYECKMX

cnyx6 npegnpuaTui TypmMamMa 1M roctenpummcTea.

MK 1.3. KoopanHmpoBaTb U KOHTPONMpPOBaTb AEATENBHOCTb
COTPYAHWKOB CNyx6 NpeanpusitTuii Typuama U roctenpummcTaa.
B[.03 MNpenoctaBneHne aKCKYPCUOHHBIX yCnyr (Mo BbIGopy)

MK 2.1. ®opmnpoBaTh rpynnbl TYPUCTOB, BbIMNOMHATb
perncTpaumio rpynnesl B aBapunHO-cnacaTenbHbIX cryxbax.

MK 2.2. ConpoBoxaaTtb TYpPMCTOB NPY NPOXOXAEHUN MapLupyTa
(mo Bugam Typusma).

paboT

3awuTta
MHAMBUOYarnbHbIX
NPOEKTOB

BbinonHeHne 3agaHun
NPOMEXYTOYHOM
aTTecTauuu

MHCTpYMEHTbI OLleHKM TeKyLlen aTtrecTaumm no y4eo6Hon agucumunimHe
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AnemeHTbl yyebHOM MpoBepsieMble Tun oUueHOUYHbIX MepoNpPUATUSA Buabl
OUCLMNIIUHbBI pe3ynbTaThbl OLEHKMU
(paspenbl/ Tembl) obyyeHusn
OK, NP6, MK
Pasgen 1. Buonorusa kak Hayka. )KuBbie cucteMbl U UX OpraHusauus
Tema 1.1. OK 01, MP6 1, NP6
Buonorusa B cucteme Hayk. 2,MP6 5,MP6 7, 1. OueHvnBaemasi aunckyceus no 2-5
O6Lwana xapakrepucTmka NP6 10 LIO 36,37, BOMpOcam Nnekumm
YKN3HN 38, 39,40,41
Pasgen 2. XuMn4ecKkuin coctaB U CTPOEHUE KITETKU
Tema 2.1. CTpyKTYypHO- OK 01, OK 02, OK 1. 3anonHeHne cpaBHUTENbHbLIX TabnuL,. 2-5
YHKUMOHanNbHas 04, NP6 3, NP6 5, 2. . TectupoBaHue 2-5
opraHu3aums KrneTok MPoG 6,
LO 36,37, 38,
39,40,41
Tema 2.2. Xumn4yeckni OK 01, OK 02, OK 1. OukTanT Ha Mcnornb3oBaHue 2-5
cocTaB kneTku. Boga u 04, NP6 1, NP6 2, aprymMeHToB, Buonornyeckoi
MUHepanbHbIe BELLLECTBa MP6 3, NP6 5, NP6 | TEPMMHOMNOMMN N CUMBOJTUKN.
10 1O 36,37, 38, 2. MpenctaBneHue pes3ynbTaToB 2-5
39,40,41 npakTn4ecKon paboThl Ne 1.
Buonormyeckas  ponb  MUHepanbHbIX
BELLECTB B obecnevyeHumn
XU3HeOesaTenbHOCTH OpraHn3mos,
nposiBneHua pucbanaHca MuHeparnbHbIX
3NIEMEHTOB.
Tema 2.3. OK 01, OK 02, OK
Buonornyeckun BaxHble 04, MNP6 1, IMP6 2, 1. KoHTponbHasg pabora. 2-5
XUMUYECKNE CoedUHEHNS NP6 3, NP6 5, NP6
10 4O 36,37, 38,
39,40,41
Paspgen 3. XKusHeneatenbHOCTb KIETKU.
Tema 3.1. OK 01, OK 02, OK
OOMeH BeLLLecTB U 04, MNP6 1, NP6 2, 1. YcTHbIN onpoc. 2-5
npeBpaLleHne 3HeEPTn B MP6 5, NP6 6, NP6 | 2. PaspaboTtka MeHTanbHOW KapTbl B 2-5
KneTke 10 O 36,37, 38, MUWHM rpynnax
39,40,41
Tema 3.2. OK 01, OK 02, OK 1. TectupoBaHue 2-5
BuocunHtes Genka. 04, MNP6 1, IMP6 2, 2. MpeacrtaBneHne pes3ynbTaToB
MP6 5, NP6 6, NP6 | npaktudeckon pabotbl Ne2. «PeweHune 2-5
10 O 36,37, 38, 3apay Ha onpegeneHue
39,40,41 nocnegoBaTesibHOCTN HYKIEOTUA0B»
Pasgen 4. PasmHoOXeHMe n uHaMBuayanbHoe pa3Butue opraHM3mMoB
Tema 4.1. OK 01, OK 02, OK
YKUBHEHHbIN LIMKIT KNETKU 04, NP6 1, NP6 2, 1. 3anonHeHne cpaBHUTENbHOM TabNMLbI 2-5
NP6 5, NP6 6, NP6
10 O 36,37, 38,
39,40,41
Tema 4.2. dopmbl OK 01, OK 02, OK 1. YcTHbIN onpoc
pa3MHOXEHUsS opraHn3MoB 04, NP6 1, NP6 2, 2. VHauBuaoyanbHas camocToaTenbHas 2-5
MP6 5, NPG6 6, NP6 | paboTta 2-5
10 O 36,37, 38,
39,40,41
Tema 4.3. OK 01, OK 02, OK 1. KoHTponbHas paboTa. 2-5
VHameuagyansHoe 04, NP6 1, NP6 2, 2. MpeacraBneHne pes3ynbTaToB
pa3BuTUE OpraHM3MoB MP6 5, NP6 6, NP6 | npakTndeckon paboTbl Ne3. «BakumHaums 2-5
10 O 36,37, 38, KakK npodunakTmka MHEKLMOHHbIX
39,40,41 3aboneBaHuii: 3Ha4YeHune ansa
MnK2.2,MK24 cneumanuctoB  cdepbl  TypusmMa U
roctenpuMMmcTBa»

Paspgen 5. HacnegctBeHHOCTb U U3MEHUYNBOCTb OpraHnamoB
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AnemeHTbI yyebHOM MpoBepsiemblie Tvn oLeHOYHbIX MEPONPUATUA Bugbl
ANCLMNIIUHDI pe3ynbTaThbl OLeHKM
(paspenbl/ Tembl) obyyeHus
OK, NP6, MNK
Tema 5.1. OK 01, OK 02, OK 04, | 1. O6cyxageHue no Bonpocam nekuum 2-5
3akoHOMepHOCTH MnPo6 1, MP6 2, MP6 4, | 2. MpencraBneHve pesynbTatos
HacnenoBaHuA MP6 5, NP6 6, NP6 7, | npakTnyeckor pabotel Ned. PelleHue 2-5
NP6 8, NP6 10 3a0a4 Ha onpegeneHve BeposiTHOCTU
OK 01, OK 02, OK04 | BO3HMKHOBEHUSA HacneacTBEHHbIX
LO 36,37, 38, npu3HaKkos npwm MOHO-, aun-,
39,40,41 nonurnbpuaHoM 1 aHanusMpyoLwem
CKpeLLMBaHuu, cocTaBreHue
reHOTUMMYECKUX CXEM CKpeLLMBaHus
Tema 5.2. OK 01, OK 02, OK 04 | 1. YcTHbIN onpoc 2-5
CuenneHHoe MnPo6 1, MP6 2, MP6 4, | 2. MpencraBneHve pesynbTatos
HacnegoBaHue npusHakoe | MP6 5, NP6 6, NP6 7, | npaktnyeckon paboTtel Ne 5. PelueHue 2-5
MPo6 8, NP6 10 3ag0a4 Ha onpegeneHve BeposiTHOCTU
LO 36,37, 38, BO3HMKHOBEHMS HacneacTBEHHbIX
39,40,41 npu3HakoB npu cuenneHHom
HacnegoBaHuK, cocTaereHue
reHOTUMMYECKUX CXEM CKpeLLMBaHuWs
Tema 5.3. OK 01, OK 02, OK04 | 1. KoHTponbHas paboTa 2-5
3aKkoHOMEPHOCTH NP6 1, NP6 2, NP6 4, | 2. MpencraBneHve pesynbTaTtoB
M3MEHYMBOCTU MP6 5, NP6 6, NP6 7, | npaktnyeckon pabotel Ne 6. PelieHne 2-5
NP6 8, NP6 10 3ajay Ha onpeageneHne BeEpPOSITHOCTU
LlO 36,37, 38, BO3HMKHOBEHMS HacneacTBEHHbIX
39,40,41 NPU3HaKoB  NpW  pasfinyHbIX  TUNax
B3aUMOOEWNCTBUSA TEHOB, COCTaBreHue
rEHOTUMMYECKUX  CXEeM  CKpeluMBaHus.
CoctaBneHve W aHanuM3 poJOCIOBHbIX
yernoseka
Pasgen 6. 9BonounoHHasa Guonorus
Tema 6.1. OK 01, OK 02, OK 04, | 1. PaspaboTka rmoccapus. 2-5
OBOMOLMOHHAs Teopust NP6 3, NP6 4, MP6 5,
N ee Mecto MP6 6, NP6 9, NP6 10
B Guonorum LlO 36,37, 38,
39,40,41
Tema 6.2. OK01,0K02,0OK04, | 1. WNHoumBupyanbHas CcaMOCTOSATENbHAsA 2-5
Mwukposontouus. OK 07, 1P6 3, NP6 4, | paboTa.
Makposontouusi. NP6 5,MP6 6, NP6 Y9, | 2. MpencraBneHne pes3ynbTaToB 2-5
NP6 10 npaktudeckon pabotbl Ne 7. «CpaBHeHne
LlO 36,37, 38, BMOOB MO MOPOSTIOrMYECKOMY KPUTEPUIO»
39,40,41
Pasgen 7. Bo3HUKHOBeHuMe U pa3BuUTUE XKU3HU Ha 3emne
Tema 7.1. 3apoxgeHue un OK 01, 0K 02, 0K 04, | 1. OwvkTaHT Ha ncnonb3oBaHue 2-5
pasBUTUE XU3HU NP6 1, NP6 3, NP6 5, | aprymeHTOB, Ononornyeckon
MP6 6, NP6 9, NP6 10 | TepMUHONOIMN N CUMBOJNKA
OK 01, OK 02, OK 04
LO 36,37, 38,
39,40,41
Tema 7.2. OK 01, OK 02, OK 04, | 1. 3anonHeHne cpaBHUTENbHLIX TabnML 2-5
Cucrtema opraHM4eckoro NP6 1, NP6 3, NP6 5,
mupa. lNponcxoxageHne NP6 6, NP6 9, NP6 10
YerioBeKa — aHTpornoreHes LO 36,37, 38,
39,40,41
Tema 7.3. OK 01, 0K 02, OK 04, | 1. WHaovBnaoyanbHasi camMocCTodATENbHas 2-5
OcHoBHble cTagun MP6 1, NP6 3, NP6 5, | pabora.
3BOSOLMK YenoBeKa NP6 6, NP6 9, NP6 10 | 2. MpencrasneHune pes3ynbTatos 2-5
LO 36,37, 38, npakTudecko paboTbl  NpaKTUYEeCcKown
39,40,41 pabotel Ne 8. «[llpucnocobneHHoCcTb

NnK1.2, 1.3, NK2.2,

YerioBeka K pasHbiM  yCnoBuUdAM Cpefbl.
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AnemeHTbI yyebHOM MpoBepsiemblie Tvn oLeHOYHbIX MEPONPUATUA Bugbl
ANCLMNIIUHDI pe3ynbTaThbl OLeHKM
(paspenbl/ Tembl) obyyeHus
OK, NP6, MNK
MK 2.4 BnvaHue reorpacuyeckon cpedbl  Ha
Mopchonornmio M PU3NONOrMK0  YeroBeKa:
acnektbl Ansi  cneuuanuctoB  cdepbl
Typ13ma 1 rocTenpummcTea»
Pasgen 8. OpraHusmbl U oKpyxatoLas cpeaa
Tema 8.1. Skonorus kak OK 01, OK 02, OK 04, | 1. TectupoBaHue 2-5
Hayka. Cpefbl XXU3HW. MPo6 1, NP6 2, NP6 5,
Skonorunyeckne akTopbl NP6 6, NP6 7, NP6 8,
MnP6 10
LO 36,37, 38,
39,40,41
Tema 8.2. OK 01, 0K 02, OK04, | 1. WHameBugyanbHas caMoCTosiTENbHas 2-5
Okonornyeckme MP6 1, NP6 2, NP6 5, | paborta.
XapakTepuUcTUKK NP6 6, NP6 7, NP6 8, | 2. MpenctaBneHune pes3ynbTaToB 2-5
nonynauun NP6 10 npakTuyeckon paboTbl  MpaKTUYECKOW
LO 36,37, 38, pabotbl Ne 9 «[MogcyéTt nnoTHocTU
39,40,41 NonynsuMn pasHblX BUAOB PACTEHUN»
Pasgen 9. CoobLiecTBa U 3KONOrM4yeckme CUCTeMbl
Tema 9.1. CoobuiectBa OK 01, 0K 02, 0K 04, | 1. JuvkTaHT Ha nucnonb3oBaHue 2-5
OpraHn3moB, 3KOCUCTEMBbI MP6 1, NP6 5, NP6 6, | aprymeHToB, Buonornyeckon
MP6 7, MP6 8, NP6 9, | TepMUHONOIMM U CUMBOJSTUKM.
MP6 10
LO 36,37, 38,
39,40,41
Tema 9.2. OK 01, OK02, OK 04, | 1. MpencraBneHne pes3ynbTaToB 2-5
Buocgepa — rmobanbHas MP6 1, NP6 5, NP6 6, | NnpakTuyeckon paboTbl  NpPaAKTUYECKOM
akocmuctema 3emnu. MP6 7, NP6 8, NP6 9, | paboTtbl Ne 10. «OTxoabl Nnpon3BoacTBa»
BrinsiHme aHTpoONoreHHbIX NP6 10
akTopoB Ha buocdepy LlO 36,37, 38,
39,40,41
MK1.1., NK1.2, NK
1.3,MMK2.2, 1K 2.4
Tema 9.3. OK 01, OK 02, OK 04, | 1. KoHTponbHas paboTa 2-5
BnnsiHme coumanbHo- NP6 1, NP6 5, NP6 6, | 2. MpencraBneHne pes3ynbTaToB
3KOMormyecknx hakTopos MP6 7, NP6 8, NP6 9, | npaktuyeckon paboTbl  MNpaAKTUYECKOM 2-5
Ha 300pOBbE YerioBeKa NP6 10 paboTbl Ne 11. «Brnvanue
LO 36,37, 38, NPOn3BOACTBEHHbIX dakTopoB Ha
39,40,41 opraHu3m 4enoseka»
MK1.1., NK1.2, MK
1.3, MK2.2,1K2.4
Pasgen 10. OcHoBbI 6MOTEXHOMOrNN
Tema 10.1. OcHoBbI OK 01, OK 02, OK 04, | 1. MpeacraBneHne pe3ynbTaToB 2-5
oroTexHonormu. OK07,MP6 7,TIP6 9, | npaktuyeckor paboTbl  NpaKTUYECKOM
BuoTexHonornm B XXunsHu un MP6 10 pabotel Ne 12. Kewnmcbl Ha aHanus
npodeccum LO 36,37, 38, WH(OpMaUUN O HayYHbIX OOCTUXEHUSX B
39,40,41 obrnactu  reHeTU4ecknx  TEXHOMOorunm,
NnK1.1., MK 1.2, MK KIeTO4YHOMN VHXXEHepUN, MULLEBBIX
1.3, TIK2.2, TIK2.4 ONOTEXHOMNOIUN. 3awuTta Kenca:
NpeacTaBneHne pesynbTaToB peLleHus
KencoB (BbICTYMIIEHNE C Npe3eHTaumen).
Tema 10.2. OK 01, OK 02, OK 04, | 1. BbinonHeHve 3agaHunii NpOMEXXYTOYHON 2-5

BuoTtexHonornn B
NMPOMBbILLUITEHHOCTU

OK 07, MP6 7, MP6 9,
NP6 10
LO 36,37, 38,
39,40,41

artTectauunm

23




	СОДЕРЖАНИЕ
	3.  УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3.1. Требования к минимальному материально-техническому обеспечению
	Кабинет социально-гуманитарных дисциплин, оснащенный оборудованием: доской учебной, рабочим местом преподавателя, рабочими местами обучающихся (по количеству обучающихся), техническими средствами обучения (компьютер с лицензионным программным обеспече...
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	Для реализации программы библиотечный фонд образовательной организации имеет печатные и/или электронные образовательные и информационные ресурсы, рекомендуемые для использования в образовательном процессе.
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	2. Агафонова, И. Б. Биология. Базовый уровень. Практикум : учебное пособие, разработанное в комплекте с учебником для образовательных организаций, реализующих образовательные программы среднего профессионального образования / И. Б. Агафонова, В. И. Си...
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	1. Биология. 11-й класс базовый уровень учебник / В. В. Пасечник. – 6-е изд., стер. – Москва :  Просвещение, 2024. – 272 с. : ил. Текст : электронный. - URL: https://znanium.ru/ – Режим доступа: по подписке.
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	Контроль и оценка результатов обучения осуществляются преподавателем в процессе проведения практических занятий, письменного и устного тестирования, индивидуальных заданий, проектов, исследований, заполнений сравнительных таблиц, разработкой глоссарий.

