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1. OBLUAA XAPAKTEPUCTUKA PABOYEN NPOMrPAMMbI YYEEHOW OUCLUUMNIUHDBI
«BUNOJTOIMMNA»

1.1. MecTto AucUMNNUHbI B CTPYKType OCHOBHOM npoceccuoHanbHOn
obpasoBaTenbHOW NporpaMmmbl

YuyebHas gucumnnuHa BO.10  «Buonornsi»  aBnseTca  obA3aTenbHOM  4acTbio
00L1eobpa3oBaTenbHOro Uukna obpasoBaTenbHoOM nporpaMmmel B cootBeTcTBuM ¢ ProOC CI1O no
cneunanbHocTn 43.02.15 NMoBapckoe 1 KoHauTepckoe geno.

1.2. Uenu v nnaHupyemsbie pe3yribTaTbl OCBOEHUA AUCLIUMNIIUHDI.
1.2.1. Uenwu v 3apaum gucuunsvHbl.

Llenb wu3yyeHua aucumnnmHbl  «Buonormsay Ha 6as3oBomM ypoBHE — OBnageHue
oByyvaloLWMMNCA 3HAHUAMWN O CTPYKTYPHO-GOYHKLMOHANbHOW OpraHn3aumm XuBbIX CUCTEM Pa3HOro
paHra n npuobpeTeHne yYMEeHW WUCNONb3oBaTb 3TW 3HAHWUS AN FPaMOTHbIX AEWCTBUA B
OTHOLLEHNN 0OBLEKTOB XNBOW NPUPOAbLI U PELLEHUST Pa3ITUYHbIX XXM3HEHHBLIX Npobnem.

HocTuxeHne uenm nsydeHnst gucumnnmHel «brnonornsa» Ha 6a3oBOM ypoBHE
obecneyrBaeTCs peLlleHeM cnegyowmnx sagay:

1) ocBoeHue OBy4valoMMUCH CUCTEMbI 3HAHUA O OMOMNOrMYECKMX TEOPUSIX, YYEHUSX, 3aKOHaX,
3aKOHOMEPHOCTAX,  runoTesax, npaBunax, Chnyxawmx OCHOBOWM  Ans  popMupoBaHus
npencTtaBrieHnin O €CTEeCTBEHHO-Hay4YHOW KapTuHe Mupa, O MEeTOAax HayyHOro no3HaHus,
CTPOEHMN, MHOroobpasmm n OCOBEHHOCTAX >XWBbIX CUCTEM Pa3HOrO YPOBHS OpraHusauuu,
BbI4AKLNXCS OTKPLITUSIX 1 COBPEMEHHbIX UCCrefoBaHMAX B Bruonormu;

2) opmupoBaHve y obydvarowmxcs Mno3HaBaTemnbHbIX, WHTENMNEeKTyanbHbIX W TBOPYECKMX
crnocobHoCTen B npouecce aHanu3a AaHHbIX O NyTSAX pasBuTuS B GMOMNOrMK Hay4HbIX B3rns4os,
naen n NoAxodoB K N3yYEHUIO XUBbIX CUCTEM Pa3HOro YpPOBHSA OpraHn3aumu;

3) cTaHoBneHue y obyvarwmnxcsa obwen KynbTypbl, PYHKUMOHANbLHOW rPpaMOTHOCTK, pasBuUTUE
YMEeHU OBBACHATb U OLUEeHUBATb SABMEHUS OKPYXKaloLEero Mvpa >X1MBOW NPUPOAbl HA OCHOBaHWUU
3HaHWI K OnbITa, NOSTYYEHHbIX NPY U3yveHnn ronoruu;

4) doopmmpoBaHue y obyyaroLWmnMXca YMEHUI UNOCTPUPOBaThL 3HaYeHne BMoNorMyecknx 3HaHum B
NPakTU4eCKon AeATeNbHOCTUM YerioBeka, PasBUTUM COBPEMEHHBbIX MEeOULMHCKMX TeXHOMOormm u
arpobnoTexHonorniy;,

5) BocnuTaHMe yOeXOEHHOCTM B BO3MOXHOCTM MO3HaHWUS YESIOBEKOM >KMBOW MPUPOAbI,
Heo6XxoOuMOCTM GepexxHOro OTHOLLEHUSA K Hel, COBNIOeHNa 3TUYEeCKMX HOPM Mpu NpoBedeHUU
Bronorn4yecknx nccnegoBaHui;

6) OCO3HaHWe UEeHHOCTM OWONOrMYecknx 3HaHWW Ans MNOBbILWEHUS YPOBHSA  3KONOrMYeCcKom
KynbTypbl, 4N OPMUPOBAHNSA HAYYHOTO MUPOBO33PEHUS;

7) NpUOBPETEHHBIX 3HAHUIA N YMEHUN B MOBCEAHEBHOM XWU3HU ONS OLEHKU MOCNEeACTBUA CBOEN
AEeATEeNbHOCTU MO OTHOLLUEHMIO K OKpyXatollen cpeage, cobCcTBEHHOMY 340pOBbI0, 060CHOBaHNE U
cobrntogeHne mep npodmnakTmki 3aboneBaHun.

1.2.2. MnaHnpyemble pe3ynbTaTbl OCBOEHUSI y4eOHOM AUCLUUNIIUHbI B COOTBETCTBUU C
®dIrocC Cno u Ha ocHose ®roc COO

Koa u HaumeHoBaHue MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNNUHDI
OK, MK
(eroc cno) O6wme OucumnnuHapHble
OK 01. B yacTtu TpygoBoro NP6 1. CdhopMMpOBaAHHOCTL 3HAHUIA O
BbibupaTtb cnocobbl | BocNUTaHUS: MecTe M ponu OGuonorm B cucteme
peLleHns 3ajaY | . o1oBHOCTB K Tpyay, | HAY4HOro  3HaHus; PyHKUMOHAbHOM
npodeccrmoHanbHom 0CO3HAHME LeHHocTy | TPAMOTHOCTM Henoseka Ans pelleHns
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neATeNIbHOCTU
NPUMEHUTENbHO
pa3nn4HbIM
KOHTEeKCTaM.

MacTepcCTBa, Tpyaon tobue;

- TOTOBHOCTb K aKTUBHOM
DEeATENbHOCTU  TEXHOMOrMYeckomn
N counanbHon HanpaBleHHOCTH,
CMocoBHOCTb MHUUUNpPOBATh,
nnaHnpoBaTtb U CaMOCTOATENIbHO
BbINONHATb TaKyto OEATENIbHOCTb;

- - UHTEPEC K pasnnyHbIM
cchepam npodeccroHanbHoM
0esaTenbHOCTH.
MeTanpeamMeTHble pe3ynbTaThbl
AOJXHbI OTPaXaTb:
OBnageHue yHMBepcarnbHbIMU
y4eOHbIMU NO3HaBaTeNbHbIMU
AeNCcTBUSIMU:

a) b6asoenie rio2u4yeckue
Oeticmeusi:
- CaMOoCTONATENbHO
dopmMynupoBatb u
aKkTyanuanpoBatb npobnemy,

paccmaTpvBaTb €€ BCECTOPOHHE;
- yCTaHaB/1MBaTb CyU.LeCTBeHHbIVI
NPpU3HaK wunn OCHOBaHUA And
CpaBHeHusi, knaccudukaumm u
0600LeHuns;

- onpeaensTb Lenu
[eAaATenbHOCTH, 3agaBaTb
napameTpbl W  KpUTEPUM  UX
JOCTUXKEHUS;

- BbISIBMATb 3aKOHOMEPHOCTU W
NpoTUBOpPEYNS B

paccmMaTpyBaeMbIX SIBMEHUSIX;
- - BHOCWUTb KOPPEKTMBbI B

OesTenbHOCTb, oLeHVBaTb
COOTBETCTBUE pe3ynbTaToB
Lensim, oLeHVBaTb PVCKM

nocneacTBUN OesTEeNbHOCTY;

6) 6a3oebie uccriedogamerbCKUe
delicmesusi:

- BnNageTb HaBblkamMyn y4ebHo-
nccrenoBaTenibCkon U NPOEKTHOM

[EesATenbHOCTH, HaBblkaMu
paspeLleHuns npobnewm;

- BbISABNATb NPUYMHHO-
CINeACTBEHHbIE CBA3N n
aKTyanuanpoBaTb 3agayy,
BblABUraTh rMNOTE3y €€ peLleHns,
HaxoauTb aprymMeHTbI ons
JoKasaTenbcTBa CBOUX
yTBEPXOEHUMN, 3agaBaTb

napameTpbl U KpUTEPUM PEeLLEHUS;
- aHanusupoBaTb MOJTyYeHHble B
xoge peLueHus 3agaum
pesynbTaThbl, KpUTUYECKN
oUeHMBaTb WX [OOCTOBEPHOCTb,
MporHo3npoBaTb W3MEHEHNE B

XKM3HEHHbIX Npobnem.

NP6 2. CdopMMPOBaAHHOCTL YMEHWS
packpblBaTb cogepxaHve
OCHOBOMOMararLLmx Buonornyeckux
TEPMUMHOB U TMOHSATWI: XM3Hb, KIeTKa,
TKaHb, opraH, opraHuam, Bua,
nonynsiyMsl, aKkocuctema, OUOLIEHO3,
ovocdepa; MeTabonmam (obmeH
BELeCTB M npeBpalleHne SHeprum),
romeoctas (camoperynsauusi), buocmHTes

Genka,  CTpyKTypHas  opraHvsauusi
KUBBIX cuctem, OVCKPETHOCTb,
camoperynsuus,

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

NP6 3. CdopMMpoBaHHOCTL YMeEHUS

packpbiBaTb cogepxaHve
OCHOBOMoOMNararLLmx Buonornyeckux
Teopun " rmnores: KneTo4HON,
XPOMOCOMHOW, MyTaLMOHHON,

3BOMOLNOHHOMN, NPOUCXOXAEHUS KNU3HN
1 Yyernoeeka.

NP6 4. CdopmMmpoBaHHOCTL YMeEHUS
packpblBaTb OocHoBoMonararoLine
Ovonornyeckne 3aKOHbI "
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 MO3HaHWHA, WUCMONb3yeMbIX B
Ouonornn: HabnOEHUs U onucaHus
XMBbIX CUCTEM, MPOLECCOB U ABMEHWN;

opraHmsauunmu n npoesegeHunA
©ononornyeckoro SKCnepunMeHTa,
BblABWXEHUA rmnoTes, BblAB1€HNA

3aBMCMMOCTU MeXay wuccrnegyembiMu
BenMYnHamMm, OBBACHEHNS NOMyYeHHbIX
pesynstatoB #n  OPMynMpoBaHus
BbIBOAOB C WCMOSb30BaHWEM Hay4HbIX
NOHATUN, TEOPUIN U 3aKOHOB.

NP6 6. CdopmMMpoBaHHOCTb YMEHMS
BblOENATb  CYLECTBEHHbIE  MPU3HAKM
BMPYCOB, KIETOK NPOKapMOT 1 3yKapuoT;
OLHOKMETOYHbIX M  MHOFOKIETOYHbIX
OpraHu3amoB, BuaoB, GMOreoLeHo3oB K
9KOCUCTEM; OCODEHHOCTM MpPOLECCOB
obMeHa BelecTB W MpeBpalleHus
aHeprMM B knetke, pOTOCUHTES],
NIacTM4eckoro UM SHepreTn4ecKkoro
obMeHa, xemocuHTe3a, M1TO3a, Meo3a,

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

BI/I)J,OO6pa3OBaHI/IFI, I'IpI/ICI'IOCO6J'IeHHOCTI/I
OpraHn3mMoB K cpenge obuTaHus,
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HOBbIX YCMOBUSIX;

- paspabatbiBaTb NfaH peLleHus!
npobnembl C Yy4eToM aHanuaa
nMelLWnxca  MaTepuarnbHbIX U
HemaTepuarnbHbIX PeCypCoB;

-- YyMeTb MEepeHOCUTb 3HaHMS B
no3HaBaTenbHYI0 1 NPaKTUYECKYIo
0bnacTu XunsHeaeaTenbHOCTH;

- YMeTb UHTErpupoBaThb 3HaHUs U3
pa3HbIX NpeaMeTHbIX obnacTei;

-  BbigBUWraTb  HOBble  waewu,
npeanaraTb OpUrMHanbHble
noaxodbl U peLlleHus.

BMUSIHUSE  KOMIMOHEHTOB
aHTPOMOreHHbIX U3MEHEHUI
B 3KOCUCTEMAaX CBOEW MECTHOCTH,
KpyroBopoTa BeLLECTB U MNpeBpaLleHne
3Heprum B brocdepe.

NP6 7. CdopmMnpoBaHHOCTb YMEHUS
NPUMEHATL MONyYeHHble 3HaHUSA Ons
06bsICHEHUST BNONOrMYECKNX NPOLLECCOB
N ABMEHUIA, ANS NPUHATUS NPaKTUYECKUX
peLLeHnn B NOBCEAHEBHOW XU3HU

C uenbtlo obecrnevyeHust GesonacHocTU
CBOEro 3[,0pPOBbS " 30,0pOBbsI
oKpyXawwux  niogen,  cobnogeHus
300pOBOrO0  OOpasa  XW3HW,  HOpM
rPaMOTHOrO MoBeAEeHUs1 B OKpYXKatoLLen
nNpUpogHoW cpege; NoHNMaHune
HeobxoanmocTn MCMOonNb30BaHUs
OOCTWXKEHUA COBPEMEHHON Guonorum u
OvoTexHonorMn  Ans pauuoHanbHOro
NpUPOLONONb30BaHNS.

NP6 8. CdopmmpoBaHHOCTL yMeHUSA
pelwaTtb ouonoruyeckne 3agaun,
COCTaBMSATb  FEHOTUMUYECKME  CXEMbI
CKpelMBaHuss Anst  pasHblX  TUMOB
HacneaoBaHus npu3HaKkoB y
OpraH13moB, COCTaBMATb CXEeMbl
nepeHoca BeLeCTB W 3Heprum B
akocuctemax (uenu nuTaHus, NULLEBbIE
cetn).

NP6 9. CdopmnpoBaHHOCTb YMEHMWN
KPUTMYECKN OLEHMBaTb MHGOPMAaLMIO
6uonornyeckoro coaepxaHus,
BKIMIOYAIOLLYIO MCEBAOHAYYHbIE 3HAHWS
M3 pasfnnyHbIX MCTOYHWUKOB (CpeacTBa
MaccoBOW MHpopmaumn, Hay4HO-
nonynsipHble Marepuanbl);
WMHTEPNpPEeTUPOBaTb 3TUYECKME aCneKThbl
COBPEMEHHbIX nceneaoBaHuin B
Ouonorun, mMeguuuHe, OUOTEXHOMOMUW;
paccmaTpuBaTb rnobanbHble
aKonormyeckmne npo6nembl
COBpPEMEHHOCTK,  OpMMpPOBaTb MO
OTHOLIEHMIO K HMM  COBCTBEHHYIO
nosuumio.

NP6 10. CchopmMUpOBaAHHOCTb YMEHWI
co3paBaTb COOCTBEHHbIE MNUCbMEHHbIE U
YCTHbIE cooOLLeHust Ha ocHoBe
ononornyeckon MHdopMauun 13
HECKONbKMX  UCTOYHMKOB,  IPaMOTHO
Mcnonb3oBaTb MNOHATUWHBIA  annapat
Ornonoruu.

aKoCUCTEM,

OK 02.

VMcnonb3oBaTb
COBpPEMEHHbIE CpecTBa
nowvcka, aHanuaa

W NHTepnpeTaumm
MHdopMaLun

N NHPOPMALIMOHHbIE
TEXHOormn ons
BbINOMHEHUS 3a4au
npodeccuoHarnbHon

JInyHOCTHBIE pe3ynbTaThbl
AOJIKHbI OTpaXaTb B 4acTu:
LEeHHOCTU Hay4YHOro NO3HaHUS:
-C(hOpPMUPOBAHHOCTb
MMPOBO33pEHNS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO  pasBuUTUA  Hayku U
0o6LLEeCTBEHHON NPaKkTyKw,
OCHOBAHHOIO Ha guarnore KyrnbTyp,

CﬂOCO6CTBYIOIJ.|,eFO OCO3HaHWIK]

NP6 1. CdhopMMpoBaHHOCTL 3HAHUIA O
MecTe WM ponu Guonormm B cuUcTeme
Hay4yHOro 3HaHus;  YHKUMOHANbLHOM
rPamMOTHOCTN 4YenoBeka ANns peLleHus
XWU3HEHHbIX Npobnem.

NP6 7. CdopMMpOBaAHHOCTb YMEHMS
NPUMEHATL MOMyYEeHHblE 3HaHMA Ans
00BbSACHEHUA BUMONOrMYECKMX NPOLIECCOB
W SIBNEHNA, AN NPUHATUSA MPaKTUYeCKNX
peweHnn B MNOBCEAHEBHOM >XWU3HWU C
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OesaTenbHOCTU CBOEro MecTa B MONMKYNbTYpHOM Lenbilo  obecneveHnss  ©esonacHoCTU

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

MeTanpegmeTHble pe3ynbTaTbl OKpy)XatowWwuMx  nogen, cobnogeHus

AOJXKHbI OTpaXaTb: 300poBOrO  obpasa  XW3HW,  HOpM

OBnageHve YHMBEpPCAnbHbIMA FPaMOTHOIO MOBEAEHMS B OKpYXXatoLLen

y4ebHbIMU nosHaBaTernbHbIMA NPUPOSHOMN cpege; NoHMMaHue

OEeNCTBUSMU: HeobXxoanMocCTK NCMNOnb30BaHMs

B) paboTa c nHdopmaume: AOCTWXKEHWNIA COBpPEMEHHON Guomnornm u

- BNagetb HaBblkaMX MONyyYeHus] OMOTEXHOMOrMN Ans  pauuoHanbHOro

MHdopMaumm U3 UCTOYHUKOB MPUPOLOMNOSb30BaHNS.

pasHbix TunNos, camocTtositernbHo MP6 10. CdhopmMUpoOBaHHOCTE YMEHMN

OCYLLECTBMNSATb  MOWUCK, aHanu3, co3gaBaTb COOCTBEHHLIE MUCbMEHHbIE U

cucTeMaTusaumio W YyCTHble  cooOLeHnss Ha  OCHOBe

WHTepnpeTauuto nHdopmaumn Guonorudeckomn nHdopmauum u3

pasnuyHbiX  BUOOB W (POPM HECKOSNbKMX  MCTOYHUKOB,  FPamMOTHO

npeacTaBnexHns; MCMNoNb30BaTb MOHATUMHLIA  annapar

- oueHuBaTb  [OCTOBEPHOCTb, Guonorum

NEermMTMMHOCTb MHGOPMaLIUK,

ee COOTBETCTBME MpPaBOBbIM MU

MOpParnbHO-3TUYECKUM HOPMaMm
OK 04. JINYHOCTHbIE pe3ynbTaThbl nPo 5. MpnobpeTeHne onbiTa
S dekTnBHO [OMKHbI OTpaXaTb B 4YacTu: | MPUMEHeHUs OCHOBHbIX MeTo40B
B3aumoencTeoBaTh U LEHHOCTM Hay4HOro nosHaHws: | HAYYHOTO MO3HaHMs, MCMOMb3yeMblX B
pabotatb OCO3HaHWE LEHHOCTH  Hay4HOM Ovonorun: HabnwogeHua u onucanms
B KONIeKTMBe esTeNLHOCTH, FOTOBHOCT | KVIBBIX CUCTEM, MPOLIECCOB 1 SBNEHMIA;
N KOMaHge. opraHusaumm 7 npoBeaeHust

OCYLUECTBIATL - MPOEKTHYIO U | 6, 10rmueckoro 3KCnepuMeHTa,

NCCnenosaTenbekyto BbIABMXXEHUS]  TUMNOTE3,  BbISIBNEHUS

AeATENbHOCTL MHAMBUAYANLHO W | 3ggyucumocT  Mexay — uccrenyeMbiMu

B rpynne. BENUYMHaAMM, OOBACHEHUSA MOMYyYEHHbIX

MeTanpeameTHble pe3ynbTaThl | pe3ynbTaToB U (DOPMYNIMPOBAHMS

AOJMKHbI OTPaXaTb: BbIBOJOB C MCMOMb30BaHMEM Hay4HbIX

OsnapeHwve yHMBEpPCarnbHbIMK | MOHATUAN, TEOPUIA 11 3aKOHOB

KOMMYHUKaTUBHBbIMU OEACTBUSMU:

©) coBmecTHasa oeATenbHOCTb:

- MNOHMMaTb W UCMONb30BaTb

npenmyLiectsa KOMaHAHOM WU

MHOMBMAYyanbHon paboThl;

- NpVHMMaTb Lenn COBMECTHOWN

OEeAaTenbHOCTN, OpraHM3oBbIBaTb

N KOOpPOWHMPOBAaTb AENCTBUSI MO

€e  [OCTWKEHMIO:  COCTaBnsATb

nnaH [JenucTBui, pacnpegensaTb

ponu c y4yeTtom MHEHUN

Y4aCTHUKOB obcyxaatb

pe3ynbTaTbl COBMECTHOW paboThl
OK 07. JIMYHOCTHbBIE pesynbTtatbl | MP6 5. MpnobpeTeHne onbITa
CopencrteoBaTb AOMKHbl OTpaXaTb B 4acTu: NpUMeHeHnA OCHOBHbIX MeToaoB
COXpPaHEHWIO 3KONOrMYECKOro BOCNUTAHUS: Hay4HOro MO3HaHMWSl, WUCMOSb3yeEMbIX B
OKpy>KatoLLen cpeabl, ) CcchOPMUPOBAHHOCT Ouonorun: HabntogeHns u onMcaHms
pecypcocbepexeHuto, SKONOMYECKOI KyTbTYPbI, XMBbIX CUCTEM, MPOLECCOB U SIBMEHWUN;
NPUMEHATL 3HaHWS 06 MOHMMAHME BIMSIHAA COLMANbHO- opraHu3auuu " npoBeAeHUst
N3MEHeHUN KnMmaTa, Buonornyeckoro 9KCMEPUMEHTA,
NPUHLMNLI Gepesxnuporo | SKOHOMUYECKNX — TIPOLIECCOB  HA | gy inpykennss  rvnoTes,  BbISBMNEHUS
NpoV3BOACTBA, cocTosnme  MpUpOAHOU W saBucumocT  Mexay —UccriegyeMbimu
appekTUBHO counarnbHoON Cpeabl, OCO3HaHWE | penUYMHAMKU, OOBACHEHWUSI MOMYYEHHbLIX
AencTeoBaTh B rnobanbHoro Xapaktepa | pesynbtatoB M (QOPMYNMpOBaHUs
Ype3BblyarHbIX 3KONOrMYeckMx Npodnewm; BbIBOJOB C MCMOMb30BaHWEM Hay4HbIX
CcuTyaumsix - nnaHnpoBaHue W | NMOHATUN, TEOPUIA U 3aKOHOB.
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OCyLLlecTBNeHne  OenucTtsun B
OoKpy>XalwlLlen cpeae Ha OCHOBe
3HaHUSA uenen YCTON4YMBOTO
pas3BUTUA YENOBEYECTBA;

- aKTMBHOE HENpuaTMe OEeUCTBUMN,
NPUHOCALLINX Bpea OKpyXaroLlen
cpene;

- yMeHue NPOrHo3npoBaThb
HebnaronpuaTHbIEe 3Komormdeckme
nocrneacTevs npegnpuHMMaemMbIx
OencTBuin, NpegoTepallaTb ux;

- pacLmpeHue onbiTa
nesaTensHoCcTn 3KONorm4eckomn
HanpaBfEeHHOCTH.
MeTtanpegmeTHble
OOIMXKHbI OTpaxaThb:
OBnageHne YyHuBepcanbHbIMU
KOMMYHUKaTUBHbLIMU
OeNCTBUAIMU:

©) coBmecTHasa [eATenbHOCTb:

- NOHMMaTb W UCMNOMb30BaTb
npenmyLiectTea KOMaHgHoW U
nHaMBUAYyanbLHon paboTol;

- MpUHMMaTb Uenn COBMECTHON

pesynbTaThbl

NP6 6. CdopMMpoOBaHHOCTL YMEHMS
BblOENATL  CYLLECTBEHHbIE  MPU3HAKK
BMPYCOB, KIETOK NPOKApUOT U 3yKapuoT;
OLHOKMETOYHbIX M  MHOFOKIMETOYHbIX
OpraHuamoB, BuOoOB, GMOreoLeHo30B U
aKocucTeMm; OCOBEHHOCTM MpOLECCOB
obMeHa BellecTB W MpeBpalleHus
aHeprMm B kneTke, OTOCUHTESA],
nnacTM4eckoro 1M SHepreTU4ecKoro
obmeHa, XxeMoCuHTe3a, MMTO3a, Melno3sa,
OnNog0TBOPEHUS, pa3BUTKSA "
Pa3MHOXEHWS, VMHONBUOYaINbHOro
pasButMa  opraHusma (OHToreHesa),
60pbLObI 3a CyLLecTBOBaHMe,
€CTEeCTBEHHOrO oTbopa,
B1Ao06pa3oBaHus, NPUCNOCOOIEHHOCTH
OopraHuMamMoB K cpede  obutaHus,
BMUSIHUS  KOMMOHEHTOB  3KOCUCTEM,
aHTPOMOreHHbIX N3MEHEHUI B
aKocucTemax cBOEW MECTHOCTMH,
KpyroBopoTa BeLecTB W npeBpalieHune
3Heprum B Brocdepe.

NP6 7. CdopmMmpoBaHHOCTL YMeEHMUS
NPUMEHNATL MONyYeHHble 3HaHUS Ans
00bACHEHNA BUONOrMYECKMX NpPOLLECCOB
N SABMEHUIA, AN NPUHATUS NPaKTUYECKUX

pelleHni B MNOBCEAHEBHOM >XU3HM C

OesaTenbHOCTN, OpraHM3oBbLIBaTb
N KOOPAMHMPOBATL AENCTBMS MO uenbto obecnevyeHuss ©Ge3onacHOCTU
ee [OCTWXEHUID: COCTaBnsATb CBOEro 3A0poBbS - 3AOPOBbS

. . oKpyXarowux  niogen,  cobnogeHus
nnax - Aencrenm, pacnpe,qenﬂﬂv: 300poBOrO0  obpasa  XKWM3HW,  HOpM
ponuC Y4€TOM = MHEHWN | rhaMoTHOrO MOBEAEHWSI B OKPYXatoLLeil
y4acTHuKoB °~6CY>*<-”-3T‘> NPUPOLHO cpene; NOHUMaHue
pesynbTaTtbl COBMECTHON paboThl | yeoBGxoamnmocTy MCNob30BaHUSA

OOCTUXKEHUA COBPEMEHHON Buonornm m
OvoTexHonorMn Ona  paumoHanbHOro
NpUpOaOoNONb30BaHMS

MK 1.2. OcywecTBnaTb

00paboTKy, NoaroToBKY 3HaTb

3K30TUYECKUX U peaKmx
BMAOB CbIpbs: OBOLLEN,
rpnbos, pbibbl,
HepbIOHOro BOAHOIO
CbIpbs, ANYN.

MK 1.3. MNMpoBoantb
NPUroToBNeHue 1
noaroToBKy K
peanusauum
nonydgabpukatos Asis
onoa, KynuHapHbIX
MU30Ernnn CII0XKHOIo
acCopTMMeEHTa

MK 2.4. OcywecTBnsaTb
NPUroToBNeHne,
TBOpYECKOE
ocbopmrieHne n
MOArOTOBKY K
peanusauum ropsiumnx
onog 1 rapHMpoB 13
OBOLLLEN, Kpyr,
0000BbIX, MaKapOHHbIX

- OCHOBHble Bronornyeckme NPUHUMNbI, CBA3aHHbIE C COCTABOM U KAYeCTBOM
MPOAYKTOB MUTAHWS, UCMOSb3YEeMbIX B KyNTMHAPUM U KOHOAUTEPCKOM Jene.

- BnusiHMEe Ouonormyecknx aKTopoB Ha COXPaHHOCTb, CBEXECTb WU
GesonacHOCTb NPOOYKTOB, a TakKe Ha TEXHOMOTMYeckMe MpOoLEecCh
NPUroTOBIEHUS 6o 1 4ECepToB.

- OCHOBbl 3Komornyeckor 6e30MacHOCTW, CaHUTapPHbIX TpeGoBaHW U
TUIMEHNYECKMX HOPM, PEryNMpYLWmMX paboTy ¢ Gronormiyeckumm pecypcamm
B MWLLIEBOW NMPOMBbILLIIEHHOCTM.

YmeTb
- aHanuaupoBaTb Buonormyeckne CBOMCTBa NPOAYKTOB AN onpeaeneHns nx
NPUrOAHOCTU K UCMONb30BaHUIO, CBEXECTU U 6e30MacHOCTMW.
- NPUMEHSTb 3HAHUSI O TUTMEHE, CaHUTaPHbIX HOPMax M nNpaBunax o6paboTkM
NPOAYKTOB AN NpegoTBpaLLEHUS NOPYUN N PACNPOCTPAHEHUS MHPEKLNIA.

- ucnomnb3oBaTb  OMOTEXHoNorvyeckue  MeTodbl AN YhydWeHus
TEXHOJSIOMMYECKMX MPOLIECCOB, TOBLILEHNUS KayecTBa W ©GesonacHoCcTU
NPOAYKTOB.

- O0OBbACHATb KNMeHTaM OCOBEHHOCTM MPOUCXOXOEHWUS, cocTaBa WU

OMOTEXHONOrMYECKNX acnekTos 6o u KOHOUTEPCKNX M3nenun, cBsi3aHHbIX C
nx Gronormyeckumm XapakTepuctukamu, ansa noBbilUeHUA ypoOBHA CepBUCa.
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N34enuii CroXHOro
accopTUMEHTa C Y4eToM
notpebHocTen
pasnUYHbIX KaTeropui
notpebutenei, BUAOB U
dopM 0B6CNyKNBaHUSI.

MK 2.5. OcywectenaTb
MPUroTOBNEHME,
TBOpYeckoe
odopmreHne n
MOAroTOBKY K
peanusaunm ropsumx
6ntog 13 a1, TBopora,
chblpa, MyK/ CIOXHOrO
accopTUMeHTa C y4eToM
notpebHocTen
pasnNUYHbIX KaTeropui
notpebutenein, BUOOB U
dopmM obcnyxmnBaHms

MK 2.6. OcyLwecTBnaTb
npuroToBneHue,
TBOpYeckoe
odopmreHne n
NoAroToBKY K
peanusaunn ropavnx
onog n3 pbiobl,
HepbIOHOro BOAHOrO
CbIPbS1 CITOXKHOTO
accopTUMeHTa C y4eToMm
notpebHocTten
pasnUYHbIX KaTeropun
notpeburenen, BnOoB n
doopM 0BCNyXMBaHWS.

MK 2.7. OcywecTenaTb
NpUroToBneHue,
TBOpYeckoe
odopmrieHne 1
MOAroTOBKY K
peanu3aumm ropsdmx
ontog 13 mAca,
AomallHen NTuubl, AN4n
N KPONUKa CIOXHOTO
accopTMMeHTa C y4eToMm
notpebHocTen
pasnnyHbIX KaTeropum
notpedurenen, BOoB n
doopM 0BCNyKMBaHWS.

MK 3.4. OcywecTBnsaTb
NpUroToBneHne,
TBOpYeckKoe
ocbopmreHne n
MOArOTOBKY K
peanu3aumm KaHane,
XOMOAHBIX 3aKyCOK
CMNOXHOrO
accopTUMeEHTa C y4eToM
notpebHocTen
pasnuyHbIX KaTeropun
notpebutenen, BUOOB U
dopmM 0BCNy>KNUBaHUSI.
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MK 3.5. OcywectBnATh
NpUroTOBMNEHUE,
TBOpYECKOE
odopmneHne n
NoAroTOBKY K
peanu3aumm XonoaHbIX
6ntog 13 pbibbl,
HepbIGHOro BOAHOMO
CbIpbsi CMOXHOMO
ACCOPTMMEHTA C Y4ETOM
notpebHocTen
pasnn4YHbIX KaTeropumm
noTpebutenei, BUOOB U
dopM 0B6CnyKNBaHMSI.

MK 3.6. OcywecTBnaTb
NPUroTOBNEHME,
TBOpYEecKoe
ohopMneHve u
MOArOTOBKY K
peanusaunm XonoaHbIX
ontoa 13 msAca,
OOMalUHen NTUUbl, An4n
CMNOXHOro
aCCOpPTUMEHTA C Y4ETOM
notpebHocTten
pasnuyHbIX KaTeropun
notpeburenen, BngoB n
dopM 0BCNyXMBaAHWS.

MK 4.3. OcywectenaTb
MPUroTOBNEHME,
TBOpYECKoe
odopmreHne 1
MOATrOTOBKY K
peanusaumm ropsymnx
0EeCepPTOB CINOXHOIo
aCCOPTUMEHTA C Y4ETOM
notpebHocTten
pasnUyYHbIX KaTeropun
notpedurenen, BMOoB n
dopm 0bcnyxmnBaHusi

MK 5.2. OcywectenaTb
MPUroTOBNEHME,
XpaHeHNe OTAENOYHbIX
nonycabpukaToB ons
xnebobynoyHbIX,
MYYHbIX KOHOUTEPCKNX
n3genumn

1.3 LUeneBble opueHTUpbI, dopmMMpyemMble B Mnpouecce OCBOEHUs Yy4ebOHOM
AUCLUMUNIUHBbI, B COOTBETCTBMM C NpoOrpammon BoOCnMTaHWa no cneumanbHoctn 43.02.15
lMoBapckoe n KoHauTepPCKoe Aeno.

O603Ha4YeHue LleneBble OpMeHTUPDI

LIO 36 [esaTenbHO BblpaxaloWuii No3HaBaTenbHble MHTEPECh! B pa3HbIX NpedMeTHbIX 06nacTsx
C YY4ETOM CBOMX MHTEPECOB, CMOCOGHOCTEN, OOCTMXKEHWI, BblOpaHHOIo HanpaefeHus
npodgeccroHanbHoro 06pasoBaHns 1 NOAroTOBKU.
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Lo 37

OGnaparoLlmnii NpeacTaBleHnemM O COBPEMEHHOWM Hay4YHOW KapTUHe Mupa, AOCTUPKEHUAX
HaykM W TEeXHWKW, apryMEHTMPOBaHHO BblpaXkaloWWi MOHUMAHUE 3HaYeHUs Hayku U
TEXHOMOriA AN pasBUTUS POCCUIACKOTO 0bLLiecTBa U obecneveHns ero 6e3onacHoOCTM.

LO 38 [JeMOHCTPpUPYOLLMIN HaBbIKU KPUTUYECKOrO MbILLMEHNS, onpefeneHns OOCTOBEPHOCTU
Hay4HOW HOpMaLMK, B TOM Yuchne B cdhepe npodheccnoHanbHon AeaTensHOCTU.

Lo 39 Ymetowuii BeibrpaTtb cnocobbl pelieHns 3agay npodpecCcuoHarnbHoM
0eATensHOCTUM NPUMEHUTENBHO K Pa3nnYHbIM KOHTEKCTaM.

Lo 40 Mcnonb3yowimim coBpeMeHHble CpeacTBa Moucka, aHanusa U uHTepnpeTtauuu
WHpopmauuu, WH(OPMaLIMOHHbIE TeXHoMnornm ans BbINONHEHUSI 3apad
npoceccruoHanbHoON OEeaTENbHOCTU.

L0 41 PaszBuBalownii 1 NPUMEHSIIOLLMIA HaBbIKM HabNOAEHWS, HAKOMMEHUA N cUCTEMaTU3aLmm

q)aKTOB, OCMbICITIeHnA onbiTa B eCTeCTBeHHOHayLIHOVI n FyMaHMTapHOVI obnacTsx
NO3HaHWUS, NCCreaoBaTENbCKON U ﬂpO(*)eCCVIOHaJ'IbHOVI 0eATeNIbHOCTU
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2. CTPYKTYPA U COOEPXXAHUE YYEBHON OUCLIUMIINHDI

2.1. O6bemM yye6HOM AUCLUUNIIMHBLI U BUAbI y4eOHOM paboThl

- O6bem B
Bup yye6HoM paboTbl
Yyacax

O6bem obpazoBaTeribHOM NPOrpaMMbl AUCLUMNIIUHDI 72

BT.u.

OcHoBHOe coaepxaHue 72

BT. Y.

TeopeTuyeckoe obyyeHue 45

npakTu4eckne 3aHaTng 14

nabopaTtopHble 3aHATUS -

MpodeccnoHanbHO-OpUEHTUPOBaHHOE coaepKaHue (coaepxaHue

NPUKNagHOro Mmoayns)

B T.\4.:
TeopeTnyeckoe obyyeHne 2
npakTn4eckmne 3aHaTns 10
MpomexyToyHas aTrecTtauus B Buae aucgpcdepeHuMpoBaHHOro 3aveTta 1

(1 cemecTp)
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2.2. TemaTu4yeckun nnaH u cogepxaHue yye6Hon gucumnnuHbl 5[.10 Buonorus
Koabl koMmneTeHUMN,
HanmeHoBaHue CopepxaHue y4e6HOro marepuana (OCHoBHoe M NpoceccuoHanbHO-OpUeHTUPOBaHHOE), O6bem ¢opmupoBaHuio
pa3genoB v Tem npakTuyeckue 3aHATUSA, NPUKNAAHON MOAYIb YacoB KOTOpPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbi
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. CopaepxaHue yyeGHOro marepuana 2 OK 01,
Buonorusa B cucteme Buonorna — Hayka o xuBon npupoge. CBA3M GuonorMm C OO6LLECTBEHHLIMW, TEXHUYECKUMU WU Lo 36,37,38, 39, 40,41
Hayk. Obwas OPYTMMWN eCTeCTBEHHbIMU Haykamu, bunocoduen, penurmen, 3TMKOM, 3CTETUKOM 1 npasBoMm. Porb
XapakTepucTuKa XusHu Buronorum B opmMnpoBaHMN COBPEMEHHON Hay4YHOW KapTuHbI Mupa. Cuctema B1Monormiyecknx Hayk.
MeToabl no3HaHMa XMBOW nNpupodbl (HabntogeHwe, SKCMEPUMEHT, OnucaHue, W3MepeHue,
Knaccudmkaumnsa, MmogenmpoBaHue, ctaTuctTudeckas obpaboTtka gaHHbIX).
Kueble cuctembl (buocuctembl) kak npegMmeT udydeHuss Guonoruun. OTAnMYMEe XMBbIX CUCTEM OT
HeopraHu4eckoun npupogbl. CeoncTea Guocuctem m nx pasHoobpasme.
YpPOBHM oOpraHuM3auum OMOCUCTEM: MONEKYNAPHO-TEHETUYECKNIA, KIETOYHbIA, OpPraHM3MEHHbIN,
NonynsiLMOHHO-BUAOBOW, SKOCUCTEMHBIV (BMO - reoLeHoTUYECKNIN), BroctepHbIn
Pasgen 2. XuMM4eCKMIA COCTaB U CTPOEHUE KITeTKU 8
Tema 2.1. CopaepxaHue y4e6HOro marepuana 2 OK 01, OK 02, OK 04
CTpyKTYypHO- Lintonornss — Hayka o knetke. KnetoyHas Teopus — npumep B3auMOAEWCTBMS uaen n ¢aktoB B LlO 36,37,38, 39, 40,41
YyHKUMOHanbHas Hay4yHOM Mo3HaHuM. MeTofbl U3y4YeHus KNeTKu.

OopraHun3aumua KneTok

KneTka Kak LenocTHas xusas cuctema. Tunbl KNeToK: aykapmoTudeckas u npokapmoTnyeckas
OcoBeHHOCTN CTpPOEHUsT NpoKapuoTUdeckon kneTkn. KnetoyHas cTeHka Gaktepun. CTpoeHue
aykapuoTmdeckon KneTkn. OCHOBHblE OTNYMS PaCTUTENbHOW, >XMBOTHOM W TPUOHOWM KIETKW.
[TOBEPXHOCTHbIE  CTPYKTYpbl KMNETOK — KNeTOYHas CTeHKa, [MUKOKaNUKC, Wux  YyHKUMK.
MnasmaTtnyeckas membpaHa, ee CBOMCTBA U OYHKLUN.

Uutonnasma u ee opraHomnabl. OgHoMmembpaHHble opraHovabl kneTtku: OIC, annapat Nonbgxu,
nn3ocombl. [MonyaBTOHOMHbIE OpraHouabl KIeTKW: MUTOXOHOpWW, mnactugpl. [poucxoxageHue
MUTOXOHApPUM M nnactug. Bwgbl nnactmg. HememOpaHHble opraHouibl KieTku: pubocombl,
KNETOYHbIN LIEHTP, LLEHTPUOIN, PECHUYKK, XIYTUKN. DYHKLIMM OpraHonaoB KneTkn. BrntoveHus.
Anpo — perynatopHbein ueHTp knetkn. CTpoeHne sdgpa: sgepHas obonouka, kapuonnasma,
XPOMaTUH, A4pPbIWKO. XpOMOCOMbI. TpaHCNopT BeLWECTB B KreTke. HekneTouHble hopMbl XXU3HU —
Bupychl. Nctopusa oTkpbiTusa BupycoB (0. V. ViBaHoBckuin). OCOBEHHOCTU CTPOEHUS U KUBHEHHOTO
umkna BupycoB. baktepuodharn. bonesHu pacTeHuin, XMBOTHbIX W 4YernoBeka, Bbl3blBaeMble
BMpycamu. Bupyc mmmyHogeduuuta yenoeseka (BUY) — Bosbyautens ClWda. MNpodunaktuka

pacnpocTpaHeHNst BUPYCHbIX 3aboneBaHnii
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HaumeHoBaHue
paspenoB U TemM

CopgepxaHue yuye6Horo Mmatepuana (0CHOBHOe 1 NPodecCUoHanbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon Moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbi

1

2

4

Tema 2.2. Xumuyeckmmn
cocTaB kneTtku. Boga n
MUHepanbHble BeLlecTBa

XNMUYECKUI COCTaB KNETKN. XUMUYECKUE INEMEHTHI: MaKpO3JieMEHTbl, MUKPO3JIEMEHThI. Boga n
MUHeparbHble BellecTBa. (DyHKLI,l/IVI BOObl N MUHEpalribHbIX BELLEeCTB B KIeTKe. I'Iop,p,epmaHl/le
ocMOTUYecKkoro 6anaHca.

TemaTrKa NpakTUYECKUX 3aHATUN

ﬂpaKTquCKoe 3aHaTMe Ne 1. Buonornyeckas ponb MUHepanbHbIX BelecTB B obecnevyeHnn
Xn3HeaeAaTesribHOCTU OpraHn3MOB, NpodaBIIeHUA /:mc6ancha MUHeparnbHbIX 3ANTEMEHTOB.

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

Tema 2.3.
Buonormnyeckn BaxHblie
XUMUYECKNE CoedNHEHUS

CopepxaHue yye6HOro matepuana

Benkn. CoctaB n crtpoeHne 6GenkoB. AMWHOKMCNOTBI — MOHOMepbl 6enkoB. HeszameHumble K
3aMeHMMbI€ aMUHOKUCNOTbl. AMWHOKUCNOTHBIAN COCTaB. YPOBHU CTPYKTypbl GEnKOBOW MOMEKynbl
(nepBuYHas, BTOpUYHAsA, TPETUYHAs U YeTBepTMYHas CTPyKTypa). XvMuyeckne cBoncTBa 6enkos.
Buonornyeckne dyHkumMn BGenkos. ®depMeHTbl — 6Buonorumveckne kartanusartopbl. CTpoeHue
bepMeHTa: aKTUBHbIA LIEHTp, cybcTpaTHasa cneumduyHocTb. KodepmeHTbl. ButamuHbl. OTnnyuns
hepMEHTOB OT HEOPraHNYECKNX KaTanm3aTopoB.

Yrneeoabl: MOHOCaxapuapl (rrnoko3a, pubosa n gesokenprbosa), aucaxapugpl (caxaposa, nakrosa)
N nonucaxapuapl (Kpaxman, rmuKoreH, uennonosa). buonorudeckmne yHkumm yrnesogos. Jiunuabi:
TpUrnuuepuabl, docconmnuapl, crepouabl. MmapodnnbHo-rIMapodobHbIe CBOWCTBa.
Buonornyeckne dyHkumm nunugo. CpaBHeEHME yrrneBogoB, OEnkoB M NMNUOOB Kak UCTOYHMKOB
3Heprun. HykneunHosble kucnotbl: JHK 1 PHK. Hykneotnabl — MOHOMEpPHLI HYKITEMHOBBLIX KWUCOT.
Ctpoenune n dyHkummn OHK. Ctpoenne n pyHkumm 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 aHeprun B
KneTke

CopepxaHue y4yebHOro marepumana

O6meH BewecTtB, unu metabonuam. Accumunauusa (Nnactudecknin OBMeH) U AnccMMmnnaumst
(a3HepreTuyecknn obmeH) — OBe CTOPOHbI €AuHOro npouecca meTabonuama. Ponb 3akoHOB
COXpaHeHus1 BewecTBa WM 3HEpPrMM B MNOHMMaHuM meTabonuama. Tunbl obmeHa BeLecTs:
aBTOTPOMHbIN 1 reTepoTpodHbIA. Ponb doepMeHTOB B OOMEHe BELLECTB M NpeBpaLLEHNM SHEPTUM B
knetke. dortocmHTe3d. CBeToBass M TemHoBas a3sbl ¢oTocmHTe3a. Peakumm doTocuHTesa.
ObdhekTnBHOCTE hoTOCKMHTE3a. 3HaveHne hoTOCKMHTEe3a ANs *u3Hu Ha 3emne. BnusHue ycrnosun
cpeabl Ha (POTOCMHTE3 M CMOCOObI MOBBILEHUA €ro MPOAYKTUBHOCTU Y KyIbTYPHbIX PacTEHWN.
XemocuHTe3. XemocuHTeanpyowme bakrepmumn. 3HavyeHne xeMocmHTes3a A1 Xu3Hu Ha 3emne.
OHepreTnyeckun obmeH B kneTke. PacuienneHve BewlecTB, BblAENEHVWE W aKKyMynupoBaHue
3HeprMM B KneTke. JTanbl 3dHepreTndeckoro obmeHa. [nuvkonua3. Bpoxenne u ero Buabl.
KucnopogHoe okucrnenne, wnm krnetovHoe Abixanve. OkucnuTtenbHoe dochopunupoBaHme.
OPDHEKTUBHOCTL 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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Koabl koMmneTeHLMNA,

HaumeHoBaHue CopepxkaHue yyebHoro matepuana (ocHoBHoe U npod)ecCUoHanbLHO-OPUEeHTUPOBaHHOE), O6bem c¢hopmupoBaHuio
pa3genoB v Tem npakTuyeckue 3aHATUA, NPUKNaAHOW MOAYIb YacoB KOTOpPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbi
1 2 3 4
BuocuHTes benka. Peakuun maTtpuyHoro cuHtesa. [eHeTudeckas uHdopmaumns u OHK. Peanusaumns reHeTnyeckon Lo 36,37,38, 39,
nHdopmaumm B KneTke. [eHeTUYecknii Kog 1 ero CBOWCTBa. TPaHCKPUNLUUA — MaTPUYHLIA CUHTE3 40,41
PHK. TpaHcnsauus — 6uocuHTe3 Genka. Otanbl TpaHcnaumu. KoamposaHue amwuHokucnot. Porb
pnbocom B BuocnHTe3e Genka.
TemaTuKa npakTUYECKMUX 3aHATUN 2
Mpaktnyeckoe 3aHATME Ne2. «PeweHne 3agay Ha onpegeneHne nocneaoBaTeribHOCTU
HYKINeoTna0B»
Paspgen 4. PaamHoXeHue n nHameBnayanbHoe pa3BuTtue opraHu3moB 8
Tema 4.1. CopepxaHue y4e6HOro marepmana 2
YKU3HEHHbIN LMK KNeTku | KneTouHbIi LMK, UK XKU3HEHHBIN LMK KneTku. VHTepdasa u mutos. Mpouecckl, npoTekatoLye B OK 01, OK 02, OK 04
uHTepdpase. Pennukauma — peakuua wmatpudHoro cuHTesa [OHK. CtpoeHne xpomocom. LIO 36,37,38, 39, 40,41
XpPOMOCOMHbIN  Habop — kapuoTun. [OunnouaHblIn WM ranfouvgHbli  XPOMOCOMHbIE  HabopbI.
XpomaTtuabl. Llutonormyeckne OCHOBbI PasMHOXEHWSI U MHOAWBUAYANbHOMO Pa3BUTMS OPraHW3MOB.
HeneHve kneTkn — muto3. Ctagmm mutosa. Npouecchl, NPOUCXOAsALLME Ha pasHbIX CTagnsax MUTO3a.
Buonornyeckun cmbeicn mutosa. Nporpammupyemasi rubernb KneTku — anonTos.
Tema 4.2. dopmbl CopaepxaHue yye6HOro marepuana 2
Pa3MHOXEHMNA ®opMbl  Pa3MHOXEHUS OpraHW3moB: 6Gecrionoe W nonoBoe. Buabl 6ecrnonoro pasMHOXeHWs: OK 01, OK 02, OK 04
opraHuamMoB [erneHne HagBoe W MOYKOBAHME OHO M MHOFOKIETOYHbIX, CropoobpasoBaHue, BereTaTUBHOE L0 36,37,38, 39, 40,41
pa3mMHoxeHue. VICKyCCTBEHHOE KMOHUPOBAHME OPraHN3MOoB, €ro 3Ha4YeHNe NS Cenekuum.
MonoBoe pasmHoXeHne, ero oTnuumsa oT Oecronoro. Meno3. Crtagum menosa. [lpouecchl,
npoucxogsiime Ha CcTagusix Merno3a. [loBegeHne xpomocoM B Menose. KpoccuHroeep.
Buonornyeckuin cmbicn M 3HavyeHMe Menosa. [[ameToreHe3 — npouecc obpasoBaHMsi MOSOBbLIX
KMNETOK Y XXMBOTHBbIX. [onoBble enesbl: CEMEHHMKM 1 andHuKkn. OBpasoBaHye U pas3BUTUE MOSOBbIX
KNeToK — rameT (cnepmarto3oua, auuekneTka) — cnepmartoreHes n ooreHed. OcobeHHOCTU CTPOeHNs
ANLEKNETOK 1 cnepmaro3onaoB. OnnogoTeBopeHune. MNMapTeHoreHes.
Tema 4.3. CopepxxaHue y4e6HOro marepuana 2
WHamemnayansHoe MHaveuoyanbHoe passute (OHTOreHes). AMOpUoHanbHoe passBuTMe (amMbBpuoreHes). JTanbl OK 01, OK 02, OK 04
pa3BuTME OPraHM3MoB 3MOPUOHANBHOMO Pa3BUTUS Yy MO3BOHOYHBIX JKMBOTHLIX: APOBMNEHne, racTpynsuus, OpraHoreHes. Lo 36,37,38, 39, 40,41
MocTamMBproHanbHoe passuTie. Tunbl MOCT3MOPUOHANBLHOMO PasBUTUS: MPAMOE, Henpsimoe MK 1.2, NK1.3, NK 2.4,
(MMuMHOYHOE). BriMsiHMe cpedbl Ha pasBUTME OPraHM3MOB; (DaKTOpbl, CMOCOGHbIE BbI3bIBATHL MK2.5, MK 2.6, NMK2.7
BPOXAEHHbIE ypoacTBa. PocT 1 passutue pacteHuin. OHTOreHe3 LBETKOBOrO pacTeHUsi: ABOWHOE
ONSI040TBOPEHME, CTPOEHUE CEMEHM, CTaauN pasBUTHS.
TemaTnka npakTuyeckux 3aHATUN. [podeccuoHanbHO OpPUEHTUPOBaHHOE coAepKaHue 2

(cogepxaHne NpuKINagHoOro Mmoayns)
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HaumeHoBaHue
paspenoB U TemM

CopgepxaHue yuye6Horo Mmatepuana (0CHOBHOe 1 NPodecCUoHanbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon Moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbi

2

4

MpakTnyeckoe 3aHATMe Ne3. «BakuuHaums kak npodunakTuka WHMEKUMOHHBLIX 3aboneBaHuin:
3HaYeHwe Ansg cneumanvcToB NOBapCcKOro U KOHAUTEPCKOro genay

Paspen 5. HacneactBeHHOCTb M U3MEHYUBOCTb OPraHM3MOB

12

Tema 5.1.
3aKkoHOMepHOCTH
HacnegoBaHus

CopepxaHue yye6HOro matepuana

MpeoMeT n 3agayun reHeTukn. Ponb untonornm n ambpuonornM B CTaHOBMNEHWM reHeTuku. Bknapg
POCCUMCKMX U 3apyOeXHbIX YYeHbIX B pa3BUTUE reHeTUKU. MeTogbl reHeTukn (rmépuaonorniyeckuin,
LMTOreHETUYECKII, MOMEKYNSAPHO-FEHETUYECKUIA). OcHoBHblE reHeTnyeckmne NMOHATUS.
["eHeTMYeckass CUMBOKKA, UCMONb3yemMasi B CXeMax CKpeLluBaHuin.

3aKoOHOMEPHOCTM HacnefoBaHWs NPU3HaKkoB, ycTaHoBneHHble . Mengenem. MoHornbpugHoe
ckpelmBaHue. 3akoH eauHoobpasuns rmbpuaoB nNepsoro NokorneHus. MNpaBvno OMUHMPOBaHWMS.
3aKkoH pacuienneHnsa npusHakoB. MnoTesa YMCTOTbI raMeT. [lonHoe 1 HenorHoe JOMUHMPOBAHME.
OurnbpuaHoe ckpelimnBaHue. 3akOH HE3ABMCMMOINO HacrneaoBaHUs MpPU3HAKOB. LlMToreHeTudeckne
OCHOBbl  AUrMOPMAHOINO  CKpelwmBaHus.  AHanuauvpylouwlee  ckpewmBaHue. Mcnonb3oBaHue
aHanM3npyrLLEero CKpeLLmMBaHns aAnga onpegeneHns reHotuna ocobu.

TemaTuKa npakTUYECKMUX 3aHATUN

MpakTnyeckoe 3aHATME Ne4. PelweHne 3agady Ha onpeneneHve BepOATHOCTM BO3HUKHOBEHWSI
HacneaCTBEHHbIX NPU3HAKOB NPW MOHO-, AW-, MONUIMOPUOHOM M aHanM3VpYHOLLEM CKpeLLUBaHUW,
COCTaBNEHNE FEHOTUMNYECKUX CXEM CKpPELLMBAHWS.

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

Tema 5.2.
CuenneHHoe
HacregoBaHue
Npu3HaKoB

CopepxaHue y4ebHoro marepmana

CuenneHHoe HacnegosaHue npusHakoB. Pabota T. MopraHa no cuenneHHoOMy HacneaoBaHWo FeHOB.
HapylweHne cuenneHMs TreHoB B pesynbTaTe  KPOCCMHroBepa. XpOMOCOMHasi  Teopusi
HacneacTBEHHOCTU. TeHeTUYeckue KapTbl.

[eHeTka nomna. XpOMOCOMHOe onpegeneHne nona. AyTOCOMbl W MOSIOBbIE  XPOMOCOMBbI.
"oMorameTHble 1 reTeporameTHble opraHnambl. HacnegoBaHmne npusHaKkoB, CLEMNEHHbLIX C MOIOM

TemaTuka NpPakTUYECKUX 3aHATUN

MpakTnyeckoe 3aHaTMe Ne 5. PelweHve 3agady Ha onpegeneHne BEPOSATHOCTU BO3HUKHOBEHUSA
HacneaCTBEHHbBIX MPU3HAKOB MPY CLEMMIEHHOM HacnegoBaHWM, COCTaBEHNE FTEHOTUMUYECKNX CXEM
CKpeLLMBaHUS.

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

Tema 5.3.
3aKkoHOMepPHOCTH
N3MEHYMNBOCTHU

CopepxxaHue y4eO6HOro marepuana

MameHumBoCTb. Buabl M3MeHYMBOCTU: HeHacneacTBeHHass M HacneacTBeHHad. Ponb cpeabl B
HeHacneacTBeHHON M3MEHYMBOCTH. XapakrepucTtuka MOAMdMKALIMOHHON M3MEHYMBOCTW.
BapuaumoHHbIn psag U BapuauuoHHast KpuBad. Hopma peakuumn npusHaka. KonudecTBeHHble U
Ka4eCTBEHHbIE MPU3HAKN U UX HOpMa peakumun. CeBorcTBa MOoaANGMKALMOHHON N3MEHYMBOCTH.

OK 01, OK 02, OK 04
L|O 36,37,38, 39, 40,41
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HaumeHoBaHue
paspenoB U TemM

CopgepxaHue yuye6Horo Mmatepuana (0CHOBHOe 1 NPodecCUoHanbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon Moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbi

2

4

HacnenctBeHHas, UnuM reHoTunuyeckass MaMeH4MBocTb. KoMOuHaTuBHasi uameH4mBocTb. Melios u
MoroBo/ MpoLecc — OCHOBa KOMOWMHATUBHOM W3MeHYMBOCTW. MyTaumMoHHas W3MEHYMBOCTD.
Knaccudpmkauma MyTauui: reHHble, XPOMOCOMHbIE, FeHOMHble. YacTtoTa W NPUYUHBL  MyTaLuWiA.
MyTtareHHble ¢hakTopbl. 3aKOH TFOMOMOrMYECKUX PSOOB B HacneacTBEHHOW M3MeHunBocTn H. W.
Basunosa.

HacnenctBeHHble 3aboneBaHWs 4enoBeka: reHHble 0ornesHun, 0OonesHu ¢ HacnegcTBEeHHOM
NPeLpPacnorioXeHHOCTbI0, XPOMOCOMHble 6GonesHu. ComaTuyeckMe W reHepaTUBHbIE MyTaLu.
CrtBonoBble knetku. MpuHLMNbI 340POBOro 0bpasa XU3HWU, ANarHOCTUKN, NPOUNAKTUKL N NeYeHNUst
reHeTnyeckmx 6onesHen. Meanko-reHeTUYEeCKoe KOHCYNbTUpOBaHWe. 3HavYeHne MeLuLMHCKON
reHeTVK1 B NpeoTBpaLLEHUN N NTIEYEHUN reHEeTUYECKNX 3aboneBaHni YenoBeka.

TemaTuKa npakTUYECKUX 3aHATUN

MpakTnyeckoe 3aHaTMe Ne 6. PewweHve 3agjay Ha onpegeneHve BEPOSTHOCTU BO3HUKHOBEHMS
HacneacTBEHHbIX MPU3HAKoB MPW  pasfiWYHbIX TUnNax B3aWMOAEWCTBUS [EHOB, COCTaBneHue
FeHOTUMUYECKNX CXEM CKpelumBaHus. CoctaBneHne 1 aHanns pogocnoBHbIX Yenoseka.

Paspgen 6. 3BonounoHHas buonorus

Tema 6.1.
OBOMOLMOHHAsI Teopust
N ee MecTto

B Guonorum

CopepxaHue y4yebHOro marepumana

MpeanockbinkM BO3HUKHOBEHUSI 3BOMOLIMOHHON TeopuW. OBOSOLMOHHAA Teopuss U €€ MeCcTo B
ovonorun. BrnvsiHne 3BOMOLMOHHON TEOPMM Ha pasBuTne Guonornm n gpyrmx Hayk. CBuoeTenbcTBa
asonouun. NManeoHTonorMyeckne: NocrnenoBaTenibHOCTb MNOSBIEHMS BMOOB B MarieOHTONOMMYeCKon
netonucu, nepexoaHble dopMbl. Broreorpaduyeckne: cXoacTeo U pasnuyumne dayH 1 griop MaTeprkos
N OCTPOBOB. OMOpMONornyeckne: Cxogctea M pasnmums dMOPUMOHOB PasHbIX BWOOB MO3BOHOYHbIX.
CpaBHUTENBbHO-aHAaTOMUYECKUE: TOMOMOTNYHbIE, aHanornyHble, pyaMMEHTapHble OpraHbl, aTaBU3Mbl.
MonekynspHo-6noxmMmmyeckmne:  CXOACTBO ~ MEXaHW3MOB  HAaCNEeACTBEHHOCTM U OCHOBHbIX
MEeTabOoNMYECKNX MyTEN Y BCEX XKMBbIX OPraHN3MOB.

OBontouynoHHas Teopust Y. [apsuHa. [pegnockinky BO3HWMKHOBEHWS AapBuHM3Ma. [Buxyline cunbl
asonouun BuaoB Mo [apeuHy (M3DbITOYHOE pa3MHOXEHWE MPW  OrpaHMYEHHOCTM PECYpPCOB,
HeornpegenéHHas n3meH4YMBOCTb, bopbba 3a CylLeCTBOBaHNE, ECTECTBEHHbIN 0TOOP)

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

Tema 6.2.
Mwukpoasontoums.
Makpoasontouus.

CopepxaHue y4yeOHOro marepuana

CwuHTtetnyeckaa Teopus aBomoumm (CT3) u e€ OcHOBHble nonoxeHns. Mukpoasoniouus.
Monynauus kak eguHMLa BUAA 1 9BOMOLMM.

Oewxywme cunbl  (paktopbl) 9SBonouMM BuAOB B npupode. MyTauuoHHbIA  Mpouecc W
KOMOVHaTMBHas M3MEH4YMBOCTb. [1OMynsAUMOHHbBIE BOMHBLI U Apend reHoB. M3onsaumsa u murpauums.
EcTecTBeHHbIN 0TOOp — HanpaBnswowmi daktop asonouun. PopmMbl €CTECTBEHHOIO OTOOpA.
MpucnocobneHHOCTb OpraHM3aMoOB Kak pesynbTarT a3sonoumun. [Mpumepbl  npucnocobneHun y
opraHnamoB. Apomopdo3bl U uguoagantTauum. Bug w BupgoobpasoBanue. Kputepun Buga.

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

CopgepxaHue yuye6Horo Mmatepuana (0CHOBHOe 1 NPodecCUoHanbLHO-OPMEHTMPOBaHHOE),
npakTM4YecKkue 3aHATUA, NPUKNagHon Moaynb

O6bLem
yacoB

Koabl koMneTeHUUIA,
cdopmMupoBaHuio
KOTOPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbi

2

4

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

KOHBEPreHTHad,

TemaTrKa NpakTUYECKUX 3aHATUN

MpakTnyeckoe 3aHaTue Ne 7. CpaBHeHWE BUAOB MO MOPGONOTMYECKOMY KPUTEPWIO.

N

Paspen 7. Bo3HUKHOBeHue U pa3BUTUE XKU3HU Ha 3emne

Tema 7.1. 3apoxaeHue
N pasBUTUE XKN3HU

CopepxaHue yye6HOro matepuana

[oHayyHble npeacTaBneHnst 0 3apoXAeHUN XU3HW. HayyHble rMnoTesbl BO3HUKHOBEHMWS >XU3HU Ha
3emne: abuoreHes M naHcnepmus. Xvmudeckas 3BOmnoUnsA. ABUOreHHbIM CUHTE3 OpraHU4eckmx
BELLECTB W3 HEOPraHMYeckux. OKCMEPUMEHTaNbHOE MOATBEPKOAEHNE XUMUYECKOW 3SBOSHOLUN.
HavanbHble aTanbl Guonornyeckon asonouunn. N'vnotesa PHK- mupa. dopmupoBaHne membpaHHbIX
CTPYKTYP M BO3HMKHOBEHME MpOTOKNeTkn. [lepBble KNetkM u ux ssonwouns. dopmupoBaHue
OCHOBHbIX IPYMNM >XUBbIX OPraHN3MOB.

PasBuTtre xm3Hn Ha 3emne no apam n nepuogam. Katapxen. Apxenckast n NnpoTepo3onckasi apbl.
Maneo3orickas spa u €€ nepuoabl: KEMOPUNCKUA, OPAOBMKCKAWA, CUMYPUNCKUA, [OEBOHCKUNA,
KaMeHHOYrombHbIN, nepmckuin. Mesosonckaa spa 1 e€ nepuopbl: TPUACOBbINA, HOPCKUIA, MENOBOMN.
KanHo3orickas apa 1 eé nepmnoabl: NaneoreHoBbIN, HEOreHOBLIN, aHTPOMOreHOBbIN.

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

Tema 7.2.

Cucrtema opraHMyeckoro
mupa. NponcxoxgeHne
YyenoBeka —
aHTponoreHes

CopepxaHue y4yebHOro marepumana

Cuctema opraHM4Yeckoro Mupa Kak oTpaxeHue sBomnoumn. OCHOBHbIE CUCTEMATUYECKME TPynnbl
OpraHM3MOoB. XapakTepucTvka Knumata v reonormiyecknx npoueccoB. OCHOBHbIE 3Tanbl 3BOSOLMM
pPacTUTENBHOIO U XXMBOTHOTO Mmnpa. ApoMopd0o3bl Y pacTeHUI N XMBOTHBIX. [losiBneHne, pacuBeT u
BbIMUpPaHMWE Py XUBbIX OPraHN3MOB.

OBonouusa 4enoseka. AHTpONonorns kak Hayka. PasButne npencraBneHUMn O NPOUCXOXAEHUM
yernoseka. MeTogbl M3y4yeHUs aHTponoreHe3a. CxogcTBa M pas3nuMumMsi YenoBeka W XKMBOTHbIX.
CuctemaTtnyeckoe nonoxeHuwe yenoseka. [Bwkywmne cunbl  (hakTopbl) aHTponoreHesa.
HacnenocrtBeHHass WM3MEHYMBOCTb W €CTECTBEHHbIM OTOOp. OOWecTBeHHbI 00pa3  XM3HW,
N3roToBMEHe OPYAMIA TpyAa, MblUNEHNE, peyb.

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

Tema 7.3.
OcHoBHble cTagun
3BOMIOLUN YerioBeKa

CopepxaHue y4yeOHOro marepuana

OcHoBHbIE CTagMu M BETBU 3BOMNKIOLUM YeroBeKka: aBcTpanonuteku, Yenosek ymenbin, Yenosek
npamoxogsawmin, YenoBek HeaHaepTanbCkuin, Yenosek pasyMHbI COBpeMeHHOro Tuna. Haxopgku
MCKOMaeMbIX OCTaHKOB, BpeMS CyLlecTBOBaHUSA, obnactb pacnpocTpaHeHus, OOBbEM rOMOBHOrO
Mo3ra, 0b6pas >X13Hu, opyausi.

Yenoeyeckme pacbl. OcHoBHble 6onblive packl: eBponeovgHas (eBpas3uiickad), Herpo-
aBcTpanoungHas (akBaTOpManbHas), MOHrorougHas (asnaTcko-amepukaHckas). YepThl
NpMCNocoBNIEHHOCTM NPEACTaBUTENEN YENOBEYECKNX pac K YCNOBUSAM CyllecTBOBaHMA. EQMHCTBO

OK 01, OK 02, OK 04
LIO 36,37,38, 39, 40,41
MK1.2, MK 1.3, MK 2.4,
MK 2.5, MK 2.6, MK 2.7,

MK 5.2
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Koabl koMmneTeHLMNA,

HaumeHoBaHue CopepxkaHue yyebHoro matepuana (ocHoBHoe U npod)ecCUoHanbLHO-OPUEeHTUPOBaHHOE), O6bem c¢hopmupoBaHuio
pa3genoB v Tem npakTU4ecKue 3aHATUA, NPUKNagHOWU Moaynb YacoB KOTOpPbIX
cnocob6cTByeT
3JIEMEHT NPOrpaMmmbil
1 2 3 4
yernoBeyeckux pac. Kputuka pacuama.
TemaTuka npakTudyeckux 3aHAaTUA. [lpodeccuoHanbHO OpUEHTUPOBaAHHOE coAepKaHue
(conepxaHue NpuUKNagHoOro Moaynsi) 2
MpakTnyeckoe 3aHsaTME Ne 8. «[pucnocobGneHHOCTb 4YenoBeka K pasHbiM YCNOBUSIM CPeLbl.
Bnusinne reorpaduyeckon cpefbl Ha MOPGOMOrMio M (U3MOMONMI0 YenoBeKa: acnekTbl Ans
cneLmanncToB NOBAPCKOro 1 KOHOUTEPCKOro Aena»
Paspen 8. OpraHn3ambl 1 oKpyXxarowas cpega 6
Tema 8.1. CopepxaHue y4yebHOro marepumana
Skonorus Okonorna kak Hayka. 3agaynm u pasgensl akonorun. MeToabl 9KONMOrMYecKMX WccrneaoBaHun.
Kak Hayka. Cpefbl XWU3HW. | DKorornyeckoe MMpPOBO33PEHME COBPEMEHHOTO YenoBeka. Cpeabl 0OUTaHWS OpraHNM3MOB: BOgHasl, 2 OK 01, OK 02, OK 04
JKornornyeckne pakTopbl | HazeMHO-BO3aYLLIHa, noYBeHHas, BHYTPUOPraHu3MeHHas. Okonornyeckme haKTopbl. Lo 36,37,38, 39, 40,41
Knaccudmnkauma akonormyecknx ¢aktopoB: abuotudeckne, OUOTMYECKME W @HTPOMOrEeHHbIE.
[OenicTtBrne akonornyeckmx (paktopoB Ha opraHuambl. AbroTuyeckne akTopbl: CBET, TemnepaTypa,
BnaxHocTb. PoTonepmoamam. MNpmncnocobneHnsa opraHn3MoB K JENCTBUIO abMoTUYECKMX haKTOPOB.
Buonornyeckne putmbl.  Buotmyeckne caktopbl. Bugbl  ©GMoTMYECcKMX  B3anMMOOENCTBUNA:
KOHKypeHuus, XxuwHuyecTtBo. [lapasntnam, MyTyanu3m, KOMMeHcanuam (KBapTMpaHCTBO,
HaxnebHMYeCTBO), ameHcanuam, HeuTpanumaMm. 3HayeHne OMOTUYECKMX B3aMOOEeNCTBUA ONs
CyLLIECTBOBaHMS OPraHn3MoB B NPUPOAHbIX cOOBLecTBaXx.
Tema 8.2. CopaepxaHue yye6HOro marepuana
Okonornyeckue Okonornyeckme xapakrepuctvku nonynsaumm. OCHOBHblE MNOKa3aTenu nonynaumMun: YUCIEHHOCTb, 2
XapaKTepUCTUKM NMOTHOCTb, POXOAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaumst. JuHamuka YNCIIEHHOCTU MONYNsUMM U OK 01, OK 02, OK 04
nonynauumn €€ perynsums. LO 36,37,38, 39, 40,41
TemaTuKa NpakTUUYECKUX 3aHATUNA.
MpakTnyeckoe 3aHaTue Ne 9. «lMogcyét NNOTHOCTU NONYNALMIA pasHbIX BUOOB PacTEHUINY 2
Paspgen 9. CoobLiecTBa u aKonoru4yeckme cuctemMbl 10
Tema 9.1. CopepxaHue y4yeOHOro marepuana
CoobuiecTtBa CoobuwectBo opraHmamoB — 6GuoueHo3. CTpykTypbl OvoueHo3a: BuaoBasi, MPOCTPAHCTBEHHas,
OpraHn3moB, Tpochmyeckas (nuwesas). Bugbl-goMmmHaHTel. CBA3N B GroLeHose. 2
9KOCUCTEMBI Okonormyeckne  cuctembl  (3kocucTembl). [MoHsTMe 06  akocuctemMe U GuoreoueHose. OK 01, OK 02, OK 04

®yHKUMOHArbHbIE KOMMOHEHTbI 9KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. KpyroBopot
BELLECTB U NMOTOK 3HEpPrM B aKocucTeme. Tpoduyeckne (MULLEBLIE) YPOBHN aKocUcTeMbl. MNulleBbie
uenn u cetn. OCHOBHble MoOKasaTenyM 9KOCUCTEMbI: Ovomacca, npoaykuusi. Jkorornyeckve
nMpamMuabl:  NpoAyKUUM, 4ucneHHocTn, 6Guomaccel. CBOWCTBA 3KOCMUCTEM:  YCTOMYMBOCTD,
camoperynsiuusi, passutue. Cykueccus.

LO 36,37,38, 39, 40,41
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Koabl koMmneTeHLMNA,

HaumeHoBaHue CopepxkaHue yyebHoro matepuana (ocHoBHoe U npod)ecCUoHanbLHO-OPUEeHTUPOBaHHOE), O6bem c¢hopmupoBaHuio
pa3genoB v Tem npakTuyeckue 3aHATUA, NPUKNaAHOW MOAYIb YacoB KOTOpPbIX
cnocob6cTByeT
3neMeHT NporpaMmmbi
1 2 3 4
Tema 9.2. CopaepxaHue 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. BeLlecTBO U ero dyHkumm. OcobeHHoCT Buocepbl kak rnobanbHON akocucTembl. JuHamuyeckoe 1O 36,37,38, 39, 40,41
BnuaHune aHTpornoreHHbIX | paBHoBecue U obpaTHas cBsidb B Guoctepe. KpyroBopoTbl BELWECTB U BUOreoXmmmuyeckme LiMKnbl MK 1.2, MK 1.3, MK 2.4,
dakTopos Ha 6uoctepy | anemeHToB (yrnepoaa, asota). 3oHanbHOCTb Grocdepbl. OCHOBHbIE GMOMBI CyLuM. YenoBeyecTBo B MK 2.5, MK 2.6, NK2.7
6uocepe 3emnu. AHTPOMNOreHHble M3MeHeHusi B Ouocdepe. [MobanbHble 3konornyeckue MK 3.4, MK 3.6
npobnembl. CocyllecTBOBaHWe npupoabl M 4YernoBedvecTBa. CoxpaHeHve 6GuopasHoobpasusi kak
OCHOBa ycTon4MBOCTM Brocdepsl. OCHOBa paLMOHanbHOro ynpaeneHust NPUPoLHbIMU pecypcamMmu u
nx ncnonb3oBaHune. JocTuxeHns G1uonornm 1 oxpaHa npupoasbl.
TemaTuka npakTuyeckux 3aHaTun. [podeccuoHanbHO OpPUEHTUPOBaAHHOE coAepXKaHue
(copepxaHue npuknagHoro moayns) 2
MpakTnyeckoe 3aHatue Ne 10. «<OTxoabl nponsBoaCcTBa»
Tema 9.3. CopepxaHue y4yebHOro marepumana
BnusHue coynanbHo- 3nopoBbe M ero cocrtapnswowmne. PakTtopbl, MOMOXUTENBHO M OTpPUUATENBHO BNUSAOLWNE Ha OK 01, 0K 02, OK 04
3KONOrM4Yecknx opraHnsm 4enoBeka. [lpobnema TEXHOreHHbIX BO3OEWCTBUMIM Ha  300pPOBbE  YerioBeka 2 LlO 36,37,38, 39, 40,41
(haKTOpPOB Ha 340pOBbE (anekTpomarHuTHble nonsi, OblToBas XMMUs, U3ObITOYHbIE LWYMbl, paguauus u T.n.). Agantaums MNK1.2, NMK1.3, MK 2.4,
yernoBeka opraHusma 4YenoBeka K (aktopam okpyxawwen cpegbl. [puHuMnel  opmMmpoBaHus MK 2.5, MK 2.6, NK 2.7,
3gopoBbecbeperatowiero nosegeHus. dusmyeckass akTMBHOCTb M 340poBbe. Buoxumudeckme MK 3.4, MK 3.6, NK 5.2
acneKTbl paunoHasnbHOro NUTaHus.
TemaTka npakTM4eckux 3aHATUN. [podeccMoOHaNbLHO OpPUEHTUPOBAHHOE coAepXXaHue
(copoepxaHne npuknagHoro moayns) 2
MpakTnyeckoe 3aHsaTnEe Ne 11. «BnnsiHne npom3BoACTBEHHBLIX PAKTOPOB HA OPraHN3M YernoBekay
Pasgen 10. OcHoBbI GUOTEXHOMNOrMN 6
Tema 10.1. OcHoBbI MpodeccrnoHanbLHO OpMEHTUPOBaAHHOE coaepKaHue (coaepKaHue NPUKINagHoOro Moayns)
ouroTexHomnormu. BuotexHonorma kak oOTpacnb npou3BoacTBa. [eHHas  MHXeHepus. JTanbl  CO3[aHuA 2 OK 01, OK 02, OK 04
BroTexHOmormm B xmsHn | pekom6uHanTHOI [IHK 1 TpaHCreHHbIX opraHnaMoBs. KnetouHas uHxeHepus. KneTouHble KynbTypsi. L0 36,37,38, 39, 40,41
W npocheccum MUKpOKIMOHanbHOe  PasMHOXEHWE  PacTeHWil. KnoHuMpoBaHMe  BbICOKOMPOAYKTUBHBIX MK1.2, 1K 1.3, MK 2.4,
CENbCKOXO3ANCTBEHHBIX OPraHM3MOB. JKomormdeckme n atndeckme npobnemsl. 'MO — reHeTuuyeckn MK2.5, MK 2.6, MK 2.7
MOOMPULMPOBAHHBIE OPraHU3MbI. MK3.4, MK 3.6
TemaTMKa npakTU4ecKMXx 3aHATUN. [podeccMOHanNbHO OpPUEHTUPOBAHHOE coAepXXaHue
(cogepxaHne nNpukIagHoOro moayns)
MpakTnyeckoe 3aHATHMe Ne 12. Kencbl Ha aHanu3 uHOPMAaLMU O HayYHbIX AOCTUXEHUSX B 2

obnacTn reHeTUYeCcKUX TEeXHOMOMMMN, KNEeTOYHOW WHXEeHepuu, nuweBbix BuoTexHonorvi. 3awmTa
Kelnca: NpefcTaBneHne pesynbTaToB PELLIEHUS KEVCOB (BbICTYMIEHUE C NMpe3eHTaumen)
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Koabl koMmneTeHLMNA,

HanmeHoBaHue CopepxkaHue yyebHoro matepuana (ocHoBHoe U npod)ecCUoHanbLHO-OPUEeHTUPOBaHHOE), O6bem cdopmupoBaHuto
pa3fenoB u TeMm npakTU4ecKue 3aHATUA, NPUKNagHOWU Moaynb YacoB KOTOpPbIX
cnocob6cTByeT
3JIEMEHT NPOrpaMmmbil
1 2 3 4
Tema 10.2. CopaepxaHue y4yeG6HOro marepuana 2 OK 01, OK 02, OK 04,
BuoTtexHonoruu B OcHOBHble HanpaBrieHWsi COBpPEeMEHHOW OuoTexHonormm B NPodeCCUOHarNbHON AeATeNbHOCTU OK 07
MPOMBILLNEHHOCTM yernoseka. Metoabl 6uoTexHomormn. OB6BbEKTbI BUOTEXHOMOTMW. OTMKa BGUOTEXHOMOTUMYECKUX W LIO 36,37,38, 39, 40,41
reHeTU4eCKMX 3KCNEePUMEHTOB.
MpomexyToyHas aTrectauusa B Buae audgcdepeHuMpoBaHHOro 3a4vyeTta
Bcero: 72
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3. YCNOBUA PEANIU3ALIMU NPOIPAMMbI YYEEHOW OUCLMINITUHDI

3.1. TpeboBaHUsA K MUHUMaNbLHOMY MaTepUuanbHO-TEXHUYECKOMY obecrneyeHuno

KabuHeT coumanbHO-ryMaHWTapHbIX AUCUMMNWH, OCHALLEHHbI 06GOpyAOBaHUEM: [LOCKOW
y4ebHon, pabounum MecToM mpenofasaTens, pabourMm mectamu obyyaroLmxcs (Mo KonuyecTsy
obyyalowmxcs), TEXHUYECKUMWU cpeacTBamMu  OOy4veHust  (KoMnbloTep C  NIULEH3VMOHHBLIM
nporpaMMHbIM obecrneyeHeM, MyfibTUMeLNA NPOEKTOoP).

3.2. UudpopmaumoHHoe obecnevyeHue peanusaumm NporpamMmbl

[ns peanusaumm nporpamMmmel 6UBANOTEYHBLIN hoHI 0OpasoBaTENLHOM OpraHM3aunm nmeeT
neyatHbole  W/uMnAM  3NEKTPOHHble  obpasoBaTenibHble UM MHGOPMAUMOHHBIE  PECYPCHI,
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 npodyecCnoHanbHOro
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 goctyna: no nognucke.

2. AracoHoBa, W. Bb. Buonorua. BbasoBbin ypoBeHb. [lpakTnkym : yyebHoe nocobue,
pa3paboTaHHOe B KOMMMeKTe ¢ y4ebHMKOM Ans obpasoBaTernbHbIX OpraHu3auun, peanusyoLlmx
obpasoBaTernbHble NporpamMmmbl cpedHero npodeccnoHansHoro 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 nuTepaTypa:

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 YYEBHOW AUCLUMNITUHBI

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

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

3agaHuin,
rrnoccapun.

NPOEKTOB,

uccrnegoBaHun,

4.1 UIHCTPYMEHTbI OLleHKM TeKyLen aTrectaymm no y4eb6Hom agucumninHe

NHAMBMAYaNbHBLIX
paspaboTKoi

AnemeHTbl yyeb6HOM MpoBepsieMble Tun oueHOYHbIX MEPONPUATUA Buabi
OUCLMNIIUHBI pe3ynbTaTbl 06y4eHus OLEHKM
(paspgenbl/ Tembl) OK, NP6, MNK
Pasgen 1. Buonorus kak Hayka. )KuBbie cUCTeMbl U UX OpraHu3auus
Tema 1.1. OK 01, MP6 1, NP6 2,
Buonorusa B cucteme Hayk. NP6 5, NP6 7, NP6 10 1. OueHuBaemas aguckyccusa no 2-5
OO6was xapakTepucTmka 1O 36,37,38, 39, 40,41 BOMpocam nekuum 2-5
XKU3HU
Pazgen 2. XuMn4ecKu coctaB U CTPOEHUE KIETKU
Tema 2.1. CTpyKTypHO- OK 01, OK 02, OK 04, 1. 3anonHeHue CpaBHUTENbHbIX 2-5
dYyHKUMOHanNbHas NP6 3, NP6 5, MNP6 6, Tabnuu,. 2-5
opraHu3aums KneTok L0 36,37, 40,41 2. . TectnpoBaHue
Tema 2.2. Xummnyeckun OK 01, OK 02, OK 04, 1. JOuktaHT Ha wucnonb3oBaHue 2-5
cocTaB kneTku. Boga u NP6 1, NP6 2, NP6 3, aprymeHTos, Buonornyeckon
MUHepanbHble BelllecTBa NP6 5, NP6 10 TEPMUHOMOrMN U CUMBOSTUKM.
LO 36,37,38, 39, 40,41 | 2. TlpeacrtaBneHve pesynbTaToB 2-5
npaktnyeckon  pabotel  Ne 1.
Buonornyeckas ponb MMHeEpanbHbIX
BeLlecTB B obecneyeHun
XU3HeOesaTenbHOCTH OpraHn3mos,
NPosiBIEHWs aucbanadca
MUHepasbHbIX 3NIEMEHTOB.
Tema 2.3. OK 01, OK 02, OK 04,
Buonornyeckun BaxHble NP6 1, NP6 2, NP6 3, 1. KoHTponkbHaga pabora. 2-5
XUMUYECKNe coeguHeHuns NP6 5, NP6 10
L0 36,37,38, 39, 40,41
Paspen 3. )KusHenesaTeNnbHOCTb KNETKU.
Tema 3.1. OK 01, OK 02, OK 04,
OOMeH BeLLLecTB U NP6 1, NP6 2, NP6 5, 1. YCTHbIN onpoc. 2-5
npeBpaLLleHne 3HeEPTrn B NP6 6, NP6 10 2. Pa3paboTtka MeHTanbHon kapTbl B 2-5
KneTke LO 36,37, 40,41 MVHM rpynnax
Tema 3.2. OK 01, OK 02, OK 04, 1. TectupoBaHue 2-5
BuocuHTes Genka. MP6 1, NP6 2, NP6 5, 2. [lpepctaBneHve  pesynbTaToB
NP6 6, NP6 10 npaKkTn4ecKom paboTbl Ne2. 2-5
L0 36,37, 40,41 «PelweHve 3agay Ha onpepgeneHue
nocnegoBaTenbHOCTU HYKNEeOoTUA0BY
Pasgen 4. PasmHoOXeHMe n uHaMBuayanbHoe pa3BuTue opraHM3mMoB
Tema 4.1. OK 01, OK 02, OK 04,
JKUBHEHHBIN LIMKIT KNEeTKU NP6 1, NP6 2, NP6 5, 1. 3anofnHeHne  CpaBHUTENbHOWN 2-5
NP6 6, NP6 10 Tabnuubl
L0 36,37,38, 39, 40,41
Tema 4.2. dopmbl OK 01, OK 02, OK 04, 1. YCTHbIN onpoc
pa3MHOXEHUs1 OpraHn3MoB NP6 1, NP6 2, NP6 5, 2. WuovBmnayanbHas 2-5
NP6 6, NP6 10 camocTosiTenbHas paboTta 2-5
L0 36,37,38, 39, 40,41
Tema 4.3. OK 01, OK 02, OK 04, 1. KoHTponbHasa pabora. 2-5
VHomBuagyansHoe NP6 1, NP6 2, NP6 5, 2. [llpencrtaBneHne  pes3ynbTaToB
pa3BuTUE OpraHM3MOB NP6 6, NP6 10 npakTu4ecKom paboTbl Ne3. 2-5
Lo 36,37,38, 39, 40,41 ««BakunHaums kKak npodunaktuka
MK 1.2, NMK1.3, MK 2.4, MK | tHEKLMOHHbIX 3aboneBaHui:
25 MK26, MNK2.7 3HayeHune ans creymanmcToB

NMOBAPCKOro n KOHOQUTEPCKOro geria»»
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AnemeHTbl yyebHOM MpoBepsiemble Tvn oLeHOYHbIX MeponNpUATUA Bugbi
ANCLMNIIUHDI pe3ynbTaTbl 06y4eHus OLeHKM
(paspenbl/ Tembl) OK, NP6, MK
Paspgen 5. HacneacTtBeHHOCTH U UBMEHYUBOCTL OPraHU3MoOB
Tema 5.1. OK 01, OK 02, OK 04, NP6 | 1. ObcyxaeHve No BoNpocam fekumu 2-5
3akoHOMepHOCTH 1, NP6 2, NP6 4, NP6 5, 2. TlpenctaBneHne  pesynbTaToB
HacrnenoBaHuA NP6 6, NP6 7, NP6 8, NP6 | npakTn4yeckon paboTbl Ne4. 2-5
10 PelweHve 3apad Ha onpegeneHve
OK 01, OK 02, OK 04 BEPOATHOCTH BO3HWKHOBEHUS
Lo 36,37,38, 39, 40,41 HacneacTBEHHbIX  MPU3HaKkoB  npu
MOHO-, Au-, NoNUrMbpuaHoOM MU
aHanuaMpyoLlem CKpeLLMBaHuu,
COCTaBMneHne FeHOTUMUYECKNX CXEeM
CKpeLLMBaHus
Tema 5.2. OK 01, OK 02, OK 04 1. YcTHbIN onpoc 2-5
CuenneHHoe MPo6 1, MP6 2, MP6 4, NP6 | 2. TlNpeacrtaeneHne  pesynbTaToB
HacregoBaHWe NpuU3HaKkoB 5, MP6 6, NP6 7, NP6 8, npaktnyeckon  paborel  Ne 5. 2-5
MPo6 10 PeweHne 3apay Ha onpegeneHue
LO 36,37,38, 39, 40,41 BEPOSITHOCTU BO3HWMKHOBEHMS
HacneacTBEHHbIX  MPU3HAKOB  Mpu
cuenneHHoMm HacnegoBaHuK,
COCTaBMneHne FeHOTUMUYECKNX CXeMm
CKpeLMBaHus
Tema 5.3. OK 01, OK 02, OK 04 1. KoHTpornbHas paboTa 2-5
3aKkoHOMEPHOCTH MP6 1,MP6 2, NP6 4,1MP6 | 2. T[lpeactaBneHve  pesynbTaToB
N3MEHYMBOCTH 5, NP6 6, NP6 7, NP6 8, npakTtudeckorn  paboTbl Ne 6. 2-5
MPo6 10 PeweHne 3agady Ha onpegeneHue
LlO 36,37,38, 39, 40,41 BEPOSITHOCTU BO3HMKHOBEHMS
HacneacTBEHHbIX  MPU3HaKkoB  Mnpwu
pasnuyHbIX TUNax B3auMOAENCTBUS
reHoB, COCTaBMeHne reHOTUNMYECKNX
cxem ckpewmBaHus. CoctaBneHne u
aHanus3 pogocroBHbIX Yenoseka
Pasgen 6. 9BonounoHHasa Guonorus
Tema 6.1. OK 01, OK 02, OK 04, NP6 | 1. PaspaboTka rrnoccapus. 2-5
OBOMOLMOHHAs Teopust 3, NP6 4, NP6 5, NP6 6,
N ee Mecto NP6 9, NP6 10
B Guonorum L0 36,37,38, 39, 40,41
Tema 6.2. OK 01, 0K 02, OK04,0OK | 1. WHanBmayanbHas 2-5
MwukposBontouus. 07, NP6 3, NP6 4, NP6 5, | camocToaTenbHasn paboTa.
MakposBontouusi. NP6 6, NP6 9, NP6 10 2. [lpegctaBnenne  pesynbTaToB 2-5
L0 36,37,38, 39, 40,41 npaktnyeckom  pabotel  Ne 7.
«CpaBHeHune BWAOB no
MOPd0IIOrM4ECKOMY KPUTEPUIO»
Pasgen 7. Bo3HUKHOBeHuMe U pa3BuUTUE XKU3HU Ha 3emne
Tema 7.1. 3apoxngeHue un OKO01,0K02,OK04,MP6 | 1. [OuktaHT Ha uMCMNONb3oBaHWNE 2-5
pasBUTUE XU3HU 1, NP6 3, NP6 5, NP6 6, aprymMeHToB, Ononornyeckon
NP6 9, NP6 10 TEPMUHOMOIMM U CUMBOJTUKU
OK 01, OK 02, OK 04
LIO 36,37, 40,41
Tema 7.2. OK01,0K02,OK04,TIP6 | 1. 3anonHeHne CpaBHUTENbHbIX 2-5
Cucrtema opraHM4eckoro 1, NP6 3, IP6 5, MNP6 6, Tabnuy,
mupa. lNponcxoxageHne NP6 9, NP6 10
YyernoBeKa — aHTponoreHes L0 36,37,38, 39, 40,41
Tema 7.3. OK 01, OK 02, OK 04, NP6 | 1. WuovBmayanbHas 2-5
OcHoBHble cTagun 1, NP6 3, IP6 5, INP6 6, camocTosiTenbHas pabora.
3BOJOLMK YenoBeKa NP6 9, NP6 10 2. [penctaBneHne  pesynbTaToB 2-5

LO 36,37,38, 39, 40,41
MNK1.2, MK1.3, MK 2.4, NK
2.5,1K26,MK2.7, MK 5.2

npakTu4eckon paboTbl NpakTU4eCcKon
pabotbl Ne 8. «[lpncnocobneHHoCTb
YyenoBeka K pasHbIM  YCINOBUSIM

cpegbl. BnusHue reorpaduyeckon
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AnemeHTbl yyebHOM MpoBepsiemble Tvn oLeHOYHbIX MeponNpUATUA Bugbi
ANCLMNIIUHDI pe3ynbTaTbl 06y4eHus OLeHKM
(paspenbl/ Tembl) OK, NP6, MK
cpenpbl Ha Mopdororuo "
PU3MONorMIl0  YenoBeka:  acnekTbl
ONsS  cneumuanucToB MOBapCKOro WU
KOHOMUTEPCKOro gena»»
Pasgen 8. OpraHusmbl U oKpyxatoLas cpeaa
Tema 8.1. Jkonorusa kak OK 01, OK 02, OK 04, IMP6 | 1. TectupoBaHue 2-5
Hayka. Cpefbl XXU3HW. 1, NP6 2, NP6 5, NP6 6,
Skonoruyeckne akTopbl NP6 7, NP6 8, NP6 10
LIO 36,37,38, 39, 40,41
Tema 8.2. OK 01, OK02, OK04, NP6 | 1. WHomeuayanbHas 2-5
Jkonorunyeckune 1, NP6 2, NP6 5, NP6 6, camocTosTenbHas paboTa.
XapakTepucTUKK NP6 7, NP6 8, NP6 10 2. TlpegctaBneHve  pesynbTaToB 2-5
nonynauun LO 36,37,38, 39, 40,41 NpPaKTU4Yeckon paboTbl NPaKTUYECKON
pabotbl Ne 9 «[logcyéT nnoTHocTU
nonynsiummn pasHbIX BMAOB
pacTeHunin»
Paszgen 9. CoobuliecTBa u 3KOJNIOrmyeckme cucTemMbl
Tema 9.1. Coobuiectsa OK01,0K02,0K04,1MP6 | 1. [OuktaHT Ha ucnonb3oBaHue 2-5
OpraHn3moB, 3KOCUCTEMBbI 1, NP6 5, 1NP6 6, NP6 7, aprymeHTos, Buonornyeckon
NP6 8, NP6 9, NP6 10 TEPMUHOMOMMN N CUMBOSTUKMN.
LIO 36,37,38, 39, 40,41
Tema 9.2. OK 01, 0K 02, OK04,1P6 | 1. TlpeactaBneHve pesynbtaToB 2-5
Buocdepa — mobanbHas 1, NP6 5, 1NP6 6, NP6 7, npakTnyeckon paboTbl NPaKTUYECKON
akocuctema 3emnu. NP6 8, NP6 9, NP6 10 paboTbl Ne 10. «OTx0abl
BrinsiHme aHTpoONoreHHbIX L0 36,37,38, 39, 40,41 npoun3BoACTBa»
hakTopoB Ha buocdepy MK1.2, MNK1.3, MK2.4, MK
2.5,TK 2.6, NK2.7, MNK 3.4,
MK 3.6
Tema 9.3. OK 01, OK 02, OK 04, NP6 | 1. KoHTponbHasa paboTta 2-5
BnnsiHme coumanbHo- 1, NP6 5, NP6 6, NP6 7, 2. [lpenctaBnenne  pesynbTaToB
3KoMormyecknx hakTopos NP6 8, NP6 9, NP6 10 npakTu4eckon paboTbl NPaKTUYECKON 2-5
Ha 300pOBbE YerioBeKa L0 36,37,38, 39, 40,41 paboTbl Ne 11. «BnusaHne
MK 1.2, MK 1.3, MK 2.4, MK | npon3BoaCTBEHHbIX (aKTOPOB Ha
2.5, 1K 2.6, MK 2.7, MK 3.4, | opraHM3m 4YenoBekay
MK 3.6, MK 5.2.
Pasgen 10. OcHoBbI 6GUOTEXHONOIMN
Tema 10.1. OcHoBbI OK01,0K02,OK04,0K | 1. T[lpenctanenne pesynbTaToB 2-5
onoTexHonormu. 07, NP6 7, MP6 9, NP6 10 | npakTnyeckon paboTbl NPaKTUYECKOM
BuoTexHonornm B XXunsHu un Lo 36,37,38, 39, 40,41 pabotel Ne 12. Kencbl Ha aHanus
npodeccun MK1.2, MK 1.3, NMK2.4, MK | nucdopmaumu o] Hay4HbIX
2.5, MK 2.6, MK 2.7, MK 3.4, | pocTmKeHnsx B obnactu
MK 3.6 reHeTNYECKMX TEXHOIOMNI,
KNETOYHON  WHXEHEepUW, MULLEBbIX
OuoTtexHonormin.  3awmta  Kenca:
npeacrasneHve pe3ynbTaToB
peLleHns KencoB (BbICTYMNEeHne ¢
npeseHTauuen).
Tema 10.2. OK 01, 0K 02, OK04,OK | 1. BbinonHeHue 3agaHun 2-5

BunoTtexHonoruu B
NPOMBbILLITEHHOCTU

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

npomemyTquon arrecraummn
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