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1. Ob6uwas xapakTepucTmka paboyeli nporpamMmmbl 06LLe06pa3oBaTe/IbHON AUCLUMNINHDI
08.01.27 «MacTep 06LeCTPOUTENbHBIX PaboT»

1.1.  MecTo gucumnanHbl B CTPYKTYype ob6pasoBaTesibHOM nporpammbl CIMO:
O6uieobpa3oBaTenibHasd  gucumnamMHa  «buonorusa»  sBnsetca  06s3aTeNlbHOM  4acTbiO
06LLe06pa3oBaTe/IbHON0 LMKNa 06pa3oBaTelbHON NporpaMmbl B cooTBeTcTBuMM ¢ ®IOC CMO
no npogeccun 08.01.27 «MacTep 06LeCTPONTENbHLIX PaboT»

1.2. Llenn n nnaHnpyemble pe3ysibTaTbl 0CBOEHUA ANCLNNINHbBIL:

1.2.1. Uenb gUCUMNANHBI

1.2.1. Llenb gncuUmnIviHbI

CopepxxaHme nporpammbl 06LLe06pa3oBaTeIbHOM ANCUMMNNHBLI «BUONOrMsA» HanpaBieHO Ha
LOCTUXEHME pe3ybTaToB ee U3YyUYeHUs B COOTBETCTBMM C TpeboBaHuamu ®rOC COO c yyeTom
npoeccnoHanbHol HanpasneHHocTn ®rOC CIO.

Llens gucumnnnHel «buonorusa»: .. ;- Ny LV

- BnafieHne 06y4aroLWwMMmNCA 3HaHUAMU O CTPYKTYPHO - (DYHKLMOHANIbHOM OpraHu3aLumnm XnBbixX
CUCTEM Pa3HOro paHra v npuobpeTeHne yMeHW WMCNONb30BaTb 3TW 3HAHWUA A1A FPaMOTHbIX
[eACTBMA B OTHOWEHWM OOBLEKTOB >KMBOW NPUPOAbI M PELUEHUS Pas3fIMYHbIX XXU3HEHHbIX
npo6nem.
LoCTXeHVEe Uenn n3yyeHus aMcumnianHel «buonorns» Ha 6a30BOM YpoBHe obecrneymBaeTcs
peLleHneM crefyoLnx 3atay:
3ajauun gucLUNInHLI:

S OCBOEHMe 00y4arLMMUCA CUCTEMbl 3HAHUIA O GUONOrMYECKUX TEOpUsX, YUEHUSX,
3aKOHax, 3aKOHOMEpPHOCTAX, [runoTesax, MpaBuaax, CAYXalWWX OCHOBOM  ANs
(hopMUpOBaHMA MNpPeACTaB/EHWUI O eCTeCTBEHHO-Hay4HOW KapTMHEe Mupa, O MeTodax
Hay4HOro Mo3HaHus, CTPOEHUN, MHOr006pa3nmn U 0COBEHHOCTAX XMUBbIX CUCTEM Pa3HOro
YPOBHA 0praHu3aLumn, BblAAKOWMNXCA OTKPbITUAX W COBPEMEHHbLIX WCCeA0BaHUAX B
6uonoruu;

S (hopmupoBaHMe y 00yyaroLmMxca No3HaBaTe/bHbIX, WHTENNEKTYaNIbHbIX N TBOPYECKUX
CMOCOGHOCTEl B npoLuecce aHanm3a fAaHHbIX 0 MyTAX pasBUTUA B GMOMOMMU HayUHbIX
B3rNS40B, UAEN N NOLXOA0B K U3YUEHMIO XKUBLIX CUCTEM PA3HOM0 YPOBHSA OpraHu3auuu;

S CTaHOB/eHMe Yy obydyalowmuxcs 06LeiRn KynbTypbl, (PYHKLMOHA/IbHON rpaMOTHOCTH,
pasBUTME YMEHWUA OOBACHATbL W OLEHMBATb SBJIEHWUS OKPYXKAIOWEro Mupa XXWBOIA
NPUPOAbI Ha OCHOBAHWMW 3HaHWI 1 ONbITa, NOYYEHHbIX NPU U3yYeHUN Bruonoruu;

S dopmupoBaHMe y 06YYaAKOLNXCA YMEHUIA UNAOCTPUPOBATbL 3HAYEHME BMOOTMMYECKNX
3HAHWA B MNPaKTUYECKON  [AeATeNIbHOCTM  YefloBEKa, PasBUTUM  COBPEMEHHbIX
MeAULMHCKNX TEXHOMOTMMNIA 1 arpobruoTeXHONOIUI;

S BOCMUTaHWe YOeXAEHHOCTU B BO3MOXHOCTM MO3HAHWUSA YeIOBEKOM >XUBOW NPUPOLbI,
HEO6X0AUMOCTN OEPEXXHOr0 OTHOLUEHUS K Held, COGMAEHWUA 3TUYECKMX HOpPM Mnpu
npoBeLeHUN 6MONOrNYECKUX UCCNEeL0BaHNIA;
0CO3HaHWe LLeHHOCTN BMONOrMYeCKNX 3HAHUI AN MOBbILIEHUS YPOBHS 3KOIOTMYECKOM
KyNbTypbl, 418 POPMUPOBAHUSA HAYUYHOTO MUPOBO33PEHUS;

o/  npvMeHeHVe NPUOBPETEHHBLIX 3HAHWUI U YMEHWIA B NOBCEAHEBHOW XWU3HU A1 OLEHKM
nocneAcTBuiA CBOEN AeATeNIbHOCTY MO OTHOLLEHMNIO K OKPY>KatoLLeil cpefe,cCO6CTBEHHOMY
30,0pOBbIO, 060CHOBaHME M CO6/I0AEHNE Mep NPOUNAKTUKN 3a601eBaHNIA.
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1.2.2. MnaHnpyemMble pe3ynbTaTbl 0CBOEHUS 06LL,e06pa3oBaTelbHON AUCLUNINHBI B
cootBeTcTBMN ¢ PIOC CI1O n Ha ocHoBe ®ITOC COO
dopmupyemble 06LMe KOMMETEHUMM M npodeccuoHanbHble KomrneteHuun Sroc Cro s
COOTHECEHUWN C NIMYHOCTHLIMMW, MeTanpeiMeTHbIMU W NPeiMEeTHbIMU pe3y/nbTataMu 06yyeHus
6azoBoro yposHa PIrOC COO npeacTasneHbl B TabMLe:

Koa v HanmeHoBaHue
(hopMMpyeMbIX KOMMETEHLNI

OK 01. Bblbupatb cnocobbl
peLleHns 3aa4
npogeccrMoHasbHOM
[eAaTeNlbHOCTW NPUMEHUTENBHO K
pasIMYHbIM KOHTEKCTaMm

mSL 0l t

mf Im

MnaHupyeMble pe3ynbTaTbl 0CBOEHUS ANCLUTMINHDI

Obuyme

"paxkgaHcKoe
BOCNUTAHUA:

- chopMMpPOBAHHOCTb
rpaXkaaHCKOM
nosmuum
obyuyatoLeroca Kak
aKTVBHOIO ©
OTBETCTBEHHOIO
usieHa POCCUIACKOro
006L1ecTBa;
0CO3HaHWe CBOUX
KOHCTUTYLMOHHbIX

npaB 1 06513aHHOCTENR,

yBaXXeHMe 3aK0Ha ”
npasonopsaska
NPpUHATHE
TPaAULMOHHbIX
HaLMOHa/bHBIX,
06LLevenoBeYecKmx
FYMaHUCTUYECKMX W
AEeMOKpaTUYeCKnX
LIEHHOCTeM;
FOTOBHOCTb
NPOTUBOCTOATb
naeonorum
3KCTPEMU3MA,
HaLnoHan3ma,
KceHo(obunm
AUCKPUMUHALMMN MO
coumanbHbIM,
PENNTUO3HBIM,
pacoBbIM,
HaLMOHa/IbHbIM
npu3Hakam;

- TOTOBHOCTb K
rymMaHuTapHOW v
BOJIOHTEPCKO
[eAaTeNIbHOCTY;
JYyX0BHO -

AncumnanHapHble

(NpegMeTHbIe) L
- ChOPMMPOBAHHOCTb YMEHWA
nccnefoBaTh M aHaIM3MPOBaTb
6ronornyeckne 06beKTbI U
CUCTEMbI, OOBACHATD
3aKOHOMEPHOCTM BMOIOrMYECKMX
MPOLIECCOB N ABNEHUIA;
NPOrHO3MpOBaTh NOCNEACTBUA
3HaYMMbIX GUONOrNYECKNX
nccnefoBaHni;
- BNlagieHne yMeHUsAMN BblABUTaTb
rMNoTe3bl Ha OCHOBE 3HaHWI 06
OCHOBOMONArakLwmnx
OMON0OrNYECKMX 3aKOHOMEPHOCTAX
1 3aKOHax, 0 NPOUCXOXAEHUN U
CYLLLHOCTW XXW3HW, FNo6anbHbIX
N3MeHeHNsaX B brocgepe;
NpOoBEPATb BblABUHYTbIE TNNOTE3bI
3KCNEepMeHTabHbIMU
cpeacTBamu, popmynnpys Lenb
nccnefoBaHms;
- BNafleHme meTogamu
CamMOCTOATENbHOM NOCTAHOBKM
610N10rNYECKNX IKCNEPUMEHTOB,
OMMCaHUA, aHaM3a N OLEHKM
LOCTOBEPHOCTW MOYYEHHOI0
pesynbTaTa;
—€(hOopMNPOBaAHHOCTb
y6exAeHHOCTN B HE06X0AMMOCTH
c061t0AEHNSA 3TUYECKNX HOPM U
3KONOrNYECKMX TpeboBaHUn Npu
npoBeAeHNN BMOMOTNYECKINX
nccnefoBaHuiA. :
- ChopMMpPOBaANOCH 3HAHWUI O
MecTe 1 posiv 61Monorumn B CUCTeMe
Hay4HOro 3HaHuA;
(h)YHKLUMOHaNbHON TPaMOTHOCTY
-4enoBeKa ANs peLleHuns
YKN3HEHHbIX NPO6EM;



HpPaBCTBEHHOE
BOCMUTaHME:
CMOCO6HOCTb
OLeHMBaTb CUTYaLMIO
1 NPUHUMATb
0CO3HaHHbIe
peLLeHus,
OpPUEHTUPYACH Ha
MOpasbHO-
HPaBCTBEHHbIE HOPMbI
N LeHHOCTH;
ScTeTnyeckoe
BOCMUTAHWE:
ymMeHue
MPOrHO3MpoBaTh
He6naronpuaATHbIE
3KONOrnyeckune
nocneacTens
npeLnpYHUMaeMbIX
AeicTBUiA,
npefoTBpawaThb Ux;
OsnageHune
YHVBEPCa/IbHbIMU
y4ebHbIMK
no3HaBaTe/IbHbIMU
NENCTBUSIMMU:

a) 6a3oBble
Nornyeckune AercTBUS:
- CaMOCTOATE/IbHO
(hopmynupoBaTh U
aKTyanm3mpoBsaTb
npo6nemy,
paccMaTpuBaTh ee
BCECTOPOHHE

69 6a30Bble
nccnepoBaTenbCcKune
AencTems:

- BNajeTb HaBblKamu
y4ebHo-
nccnesoBaTenbCKom
NPOEKTHO
[eAaTenbHOCTH,
HaBbIKaMu
paspeLleHmns
npo6newm;

- BbISIBNATb
MPUYNHHO-
CNefiICTBEHHbIE CBA3N
¥ aKTyan3npoBaThb
3aziady, BblaBUraTb
rMnoTesy ee peLleHuns,
Haxo4uTb apryMeHTbl
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ANs foKasatenbCTBa
CBOMX YTBEPXAEHWIA,
3ajjaBaTb NapameTpbl
N KPUTEPUN peLLEHUs;
- laBaTb OLEHKY
HOBbIM CUTYyaLMAM,
OLLeHMBAaTb
NPUOGPETEHHBbIN
OnbIT;
paspabaTtbiBaTb nsaH
peLueHns npobiembl ¢
y4eTOM aHanunsa
NMeroLLMXcs
mMaTepuasnbHbIX U
HemaTepuabHbIX
pecypcos;

- CTaBUTb NPobembl 1
3agaun,
jonyckarouine
afbTepHaTUBHbIE
peLLeHus:;

B) paboTac
NH(opmaLmeii:

- BNajeTb HaBblKamu
pacno3HaBaHus u
3aWmTbl UH(opMaL MK,
NH(OPMaLMOHHO
6e3onacHocTu
NIMYHOCTMW.
OBnageHue
YHUBepCabHbIMU
KOMMYHUKATUBHbIMU
LNENCTBUSMMU:

a) obLleHMe:

- BNajeThb
pasNyYHbIMU
cnocobamu obweHns
Y B3aMMOJeiCcTBuS;
aprymeHTMpOBaHHO
BECTM fuanor, ymeTb
cMArvaTb
KOH(/INKTHbIE
cuTyauuu;

6) coBMeCTHas
[eATeNIbHOCTb:

- npeanaraTb HOBble
MPOEKTbI, OLLEHNBATb
naen ¢ nosmuun
HOBW3HbI,
OpPUTMHANILHOCTH,
NpaKkTUYeCcKoi
3HA4YMMOCTH;

7
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OsnageHune
YHMBepCcabHbIMU
PErynsaTuBHbIMU
LNENCTBUAMMN:

a) camoopraHm3ayms:
- CaMOCTOATENbHO
OCYLLECTBNATb
Mo3HaBaTe/IbHYH0
AEeATeNbHOCTb,
BbISABNATL NPO6IEMbI,
CTaBUTb U
(hopmynunposatb
COGCTBEHHbIE 3a4aun
B 06pa3oBaTe/ibHOM
[eATeNbHOCTU 1
YXN3HEHHbIX
cUTyaumsx;

- CAaMOCTOSTE/NbHO
COCTaBNATb N/aH
peLleHns npobnemsbl C
YYETOM MMEIOLLNXCSA
Pecypcos,
COOCTBEHHbIX
BO3MOXXHOCTEN n
npeanoYTEHNNA;
[aBaTb OLEHKY HOBbIM
CUTYaUUsM;

6) CAaMOKOHTPO/Ib:

- AjaBaTb OLEHKY
HOBbIM CUTYyaLMsM,
BHOCUTb KOPPEKTMBbI
B A€ATENbHOCTD,
OLeHMBATb
COOTBETCTBUE
pe3ynbTaToB LENAM;
B) 3MOLMOHANbHbIV
WHTENNEKT,
npeanonaratoLmii
ChOpMUPOBAHHOCTb:
- amnaTmum,
BK/HOYAKOLLEN
CNOCO6HOCTb
NOHUMaTb
amoLMoHanbHoe
COCTOSIHUE ApYTUX,
y4nTbIBaTb €ro npu
OCYLLeCTBIEHUN
KOMMYHWKaLnW,

- CNOCOGHOCTH K
COYYBCTBUIO U
CONepexuBaHunio;
coumanbHbIX

8
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OK 02. Ncnonb3oBaTb
COBpEMEHHbIe CpefCcTBa NonCKa,
aHann3a n nHTepnpeTauun
NH(opMaLmm 1
NH(OPMALMOHHbIE TEXHONOT UK
L1 BbINOJIHEHUA 33au
npodeccroHabHOM
LeaTeNnbHOCTY

HaBbIKOB,
BK/IHOYaOLLMX
CMOCO6HOCTb
BbICTpanBaThb
OTHOLLEHUA C
APYTUMW NIOLBMU,
3a60TUTHCA,
NPOsIBNATL MHTepec u
paspeLuatb
KOH(/IMKTBI;

I NpUHATKNE cebs
APYTuX Noaei:
pa3BMBaTh
CMOCO6HOCTb
NMOHMMAaTb MUP C
no3ummn 4pyroro
yesiloBeKa.

TpypoBoe
BOCMUTAHWE:

- TOTOBHOCTb U
CMOCOBHOCTb K
06pa3oBaHuIo K
camo06pa3oBaHNIO Ha
NPOTSHXKEHUW BCEW
XN3HMK,

6) coBMeCTHas
[eAaTeNIbHOCTb:

- npegnaraTb HOBble
MPOEKTbI, OLLEHMBATb
ngen ¢ nos3muun
HOBW3HbI,
OPUrMHAIbHOCTHN,
npakTN4ecKom
3HaYUMMOCTH;
OBnageHue
YHVBEpPCa/IbHbIMU
PerynsTUBHbLIMU
AeCTBUAMMU:

a) caMmoopraHu3saums:
- CaMOCTOATENbHO
OCYLLECTB/IATb
Mo3HaBaTe/IbHYH0
LeATeNbHOCTb,
BbISABNATL NPO6IEMBI,
CTaBUTb U
(hopmynmnpoBaTb
CO6CTBEHHbIe 3aa4n
B 06pa3oBaTesibHOi
LeaTeNIbHOCTU U
XXU3HEHHbIX
cUTyauumsx;

- crnocob6cTBoOBaTh

9

- COOPMMPOBAHHOCTb YMEHUS
packpblBaTb COAepXKaHue
OCHOBOMOMAratLLmx
OMONOrnMYecKUX TEPMUHOB U
MOHATWIA: XKU3Hb, KNETKA, TKaHb,
OpraH, opraHusm, Bug,
nonynaums, 3KoCMCTeMa,
oroueHo3, bruocdepa; MeTabo/mM3m
(o6meH BelLeCTB 1 NpeBpaLLeHune
3Heprum), romeocTas
(camoperynaums), 6UOCUHTE3
6enka, CTPYKTypHas opraHusauus
XXWBbIX CUCTEM, JUCKPETHOCTD,
camoperynauus,
camoBoCnpounssefeHne —; U
(penpofyKuus), HacneLCTBEHHOCT
b, N3MEHYMBOCTD,
3Hepro3aBUCUMOCTb, POCT U
pasBuTUe, YPOBHEBAS
OpraHusauus; r

- C(hOPMUPOBAHHOCTb YMEHNS
packpbIBaTb COAepXKaHue
OCHOBOMO/ArarLLmnX
OMONOTNYECKNX TEOPUI 1
rMNoTe3: KAEeTOYHOMN,
XPOMOCOMHOM, MyTaLMOHHOM,
3BOJIOLMOHHOM, NPOUCXOXAEHUA
XXWU3HW U YerloBeka;

- C(hOPMMPOBAHHOCTb YMEHMS
packpbiBaTb OCHOBOMNOArawLue
Gron0rnyecKme 3aKoHbl 1
3akoHomepHocTu (. MeHgens, T.
MopraHa, H.. BaBunosa, 3.
ekkens, ®. Miwonnepa, K. bapa),



OK 03. MnaHmpoBsatb n
peann3oBbiBaTb COOCTBEHHOE
npoeccnoHanbHoe 1
JMYHOCTHOE

pasBuTHe, NPeANPUHNMATENLCKY
t0 [eATeNbHOCTb B
npoheccnoHanbHoM cgepe,
MCNONb30BaTb 3HAHUA MO
NpaBoOBOW N ()MHAHCOBOA
rPaMoOTHOCTW B pPa3/INUHbIX
YXMU3HEHHBIX CUTyaLmax

- - L M-mT[

(hopMUpPOBaHUIO U
MPOSABNEHNIO
LUMPOKOW 3pyanuUnn B
pa3HbIX 06/1aCTAX
3HaHWIA, NOCTOSHHO
NoBbILATbL CBOMA
obpasoBatesibHbIi 1
KY/NbTYPHbIN YPOBEHb;
LleHHOCTU Hay4HOro
No3HaHUSA:

- 0CO3HaHWe LLeHHOCTH
Hay4Ho
[eAaTenbHOCTH,
FOTOBHOCTb
OCYLLeCTB/ATb
MPOEKTHYIO U
nccneoBaTeNnbCKyo
[eATeNbHOCTb

m MHAVBMAYaNbHO U B

rpynne.

6) 6a3oBble
nccnefoBaTeNbCKme
AencTems:

- BNafleTb HaBblKaMu
y4ebHo-
nccnefoBaTeNIbCKol 1
MPOEKTHO
[eATEeNbHOCTH,
HaBblKaMu
paspeLLeHmns
npo6new;

- CNOCOGHOCTL U
FOTOBHOCTb K
CamMoCTOATENIbHOMY
NMOMCKY MeTO/0B
peLleHns
NpakTUYecKnx 3agad,
NPUMEHEHNIO
pa3fIMYHbIX METOA0B
MO3HaHUs;
oBNafieHve BMaaMm
[esTeNbHOCTY MO
NONYYEHMIO HOBOIO
3HaHus, ero
NHTepnpeTauuu,
npeobpa3oBaHunIO U
NPUMEHEHNIO B
Pa3fIMYHbIX Y4eOHbIX
CUTyauusax, B TOM
yncne npu cosgaHnm
YUeOHbIX U
coyManbHbIX
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rpaHnLbl UX NPUMEHUMOCTU K
XXUBbLIM CUCTEMAM;
npuobpeTeHne onbiTa
NMPUMEHEHNS OCHOBHbIX METOA0B
Hay4HOro no3HaHwus,
MCMOoMb3yeMbIX B 61ONOTUN:
Hab0eHNSA 1 OMUCAHNS XNBbIX
CUCTEM, NPOLLECCOB U AB/IEHWIA;
opraHu3aumm v nNpoBeLeHuns
O6M0N0rMYeCcKOro aKcrnepmMMeHTa,
BbIABWKEHUNA TMMNOTE3, BbIABMEHNS
3aBUCMMOCTU MeXay
nccnefyeMbIMU BEIMYMHAMM,
06BACHEHUSA MOMTYYEHHbIX
pe3ynbTaToB U (HOPMY/IMPOBAHUA
BbIBOZOB C MCMNO/b30BaHNEM
HayU4HbIX MOHATWIA, TEOPUIA 1
3aKOHOB;

- C(hOPMMPOBAHHOCTb YMEHMS
BbIeNATb CYLLEeCTBEHHbIE
MPU3HaKN BUPYCOB, KNETOK
NPOKapMoT 1 3yKapuoT;
OA4HOKNETOYHbIX U
MHOTOK/1ETOYHbIX OpPraH1M3mOB,
BMAOB, 6UOreoLeHo30B 1 ',
3KOCUCTEM; 0COBEHHOCTHU
npoweccoB 06MeHa BeLLecTB U
npeBpaLLeHNs 3Heprun B KNeTke,
(hOTOCMHTE3a, NIaCTUYECKOrO U
9HEepreTMyeckoro obmeHa,
XEeMOCUHTe3a, MUTO3a, Melio3a,
ON/I040TBOPEHMS, Pa3BUTUA U
Pa3MHOXeHWS, MHANBUAYaIbHOIO
pasBUTUS opraHusma
(oHTOreHesa), 6opb6bI 3a
CyLLLeCTBOBaHMNE, ECTECTBEHHOIO
oTbopa, BMA006pa3oBaHus,
NMPUCNoco6/IeHHOCTN OpraHM3mMoB
K cpefe obutaHus, BAUAHUA
KOMIMOHEHTOB 3KOCUCTEM,
aHTPOMOreHHbIX N3MEHEHWIN B
3KOCUCTEMAxX CBOE MeCTHOCTH,
KpyrosopoTa BeLlecTB U
npespaLleHne 3Heprumn B
ouochepe;

- C(hOpMMPOBAHHOCTb YMEHWIA
KPUTUYECKM OLEHNBATb
NH(opMaumio 61MoNorMyYecKoro
COZEePXKaHUs, BKIOYatOLLYHO
NCeBAOHaYUHble 3HaHUSA U3
Pa3NNYHbIX UCTOYHWUKOB (CpescTBa
MacCcOoBOI UH(OpPMaLLMKW, HayUYHO-
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NPOEKTOB;

- YMeTb MEPEHOCUTb
3HaHUA B
No3HaBaTe/lbHYH 1
NPaKTUYeCKYHo
obnacTu
XU3HEeLeATeNbHOCTH;
B) paboTa c
NHopMaLme:

- BNafleTb HaBblKaMu
nosyyeHums
NH(opMauum n3
MCTOYHMKOB pa3HbIX
TUNOB,
CamMOCTOATE/IbHO
OCYLLECTBNATb MOUCK,
aHanms,
CUCTEMATU3ALMIO U1
NHTEpNpeTaunto
NH(opmaLmm
pasINYHbIX BUAOB W
(hopM npegCcTaBNeHNs;
- C03JaBaTb TEKCTbI B
pas3fIMyHbIX hopmarax
C YYETOM Ha3HayeHus
NH(opMauun n
LleN1eBOV ayanTopuu,
Bbl6Upas
ONTUMASIbHYIO hopMmy
npeacTaBneHns n
BU3yanunsauuu;

- OLleHMBaTb
[OCTOBEPHOCTD,
NeruTUMHOCTb
NH(opmaLuu, ee
COOTBETCTBME
NpaBoOBbIM W
MOpPa/IbHO-3TUYECKUM
HopMaw;

- UCNONb30BaThb
cpeacTsa
NH(OPMALUOHHBIX U
KOMMYHUKaLNOHHbIX
TEXHONOrnii B
peLueHmm
KOrHUTUBHbIX,
KOMMYHWKATUBHBIX 1
OpraHm3aLMOoHHbIX
3afay c cobnoeHnem
TpeboBaHwMii
3PrOHOMUKM, TEXHUKM
6e3onacHocTy,
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nonynspHble MaTepuanbl);
NHTEPNPEeTMpPOBaTb 3TUYECKME
acnekTbl COBPEMEHHbIX
nccnefoBaHuii B 6uonoruu,
MeZuLMHe, BUOTEXHONOTUN;
paccMmatpuBaTth rnobanbHble
3KO/I0rnyeckme npobnemsi
COBPEMEHHOCTM, (POPMUPOBATL MO
OTHOLUEHMWIO K HUM COBCTBEHHYHO
no3nuuio;

- ChopMUPOBAHHOCTb YMEHWI
co3aBaTb COOCTBEHHbIE
MUCbMEHHbIE N YCTHbIE
CO00LLEeHNS Ha OCHOBE
610N0rNYECcKon NHGopMaLnn 13
HEeCKO/IbKMX UCTOYHMWKOB,
rpaMoTHO MCNONbL30BaTh
MOHATUIHbINA annapat 6uonorum.

AR -
L, B - - !
elee "R 7"
W {
. .
1. l /
ml r [}
o | R -
N 7°‘v ' ]
7 : Lo



OK 04. 3thpeKTnBHO
B3aUMOZelcTBOBaThL 1 paboTaTth B
KON/IEKTMBE U KOMaHe

TUTVEHBI,
pecypcocbepexxeHus,
NpaBoBbIX U
3TUYECKUX HOPM,
HOpM
NHOPMALMOHHOWA
6e3onacHocCTy;

- BNafeTb HaBblKaMu
pacno3HaBaHUs u

3alMTbl MHOpMALIK,

NH(OPMaLMOHHO
6e3onacHocTu
NMYHOCTWN.
OBnafeHne
yHUBepCasibHbIMU

KOMMYHUKaTUBHbIM

N NeNCTBUSIMI:
COBMeECTHas
[eATeNbHOCTb:

- NOHUMaTb W
MCNOoNb30BaTh
npevMyLLecTBa
KOMaHAHOM 1
NHANBUAYAIbHOW
paboThl;

- NPUHUMATb Lenu
COBMECTHOM
[eAaTeNlbHOCTH,
OpraHun3oBbIBaTb U1
KOOpPAMHMPOBATb
AencTBumA no ee
[OCTUXXEHMIO:
COCTaBNATb MaH
AencTBui,
pacnpefenatb ponun ¢
YUYETOM MHEHWIA
YYaCTHUKOB
0bcyxaaTb
pesynbTathbl
COBMECTHOW paboThl;
- KOOPAMHMPOBATb U
BbIMOJIHATL paboTy B
YCNOBUAX peanbHOro,
BUPTYa/IbHOI0 1
KOMOGVHMPOBaHHOIO
B3aMMOLENCTBIS;

- OCYLLEeCTBNATb
NO3UTUBHOE
cTpaTernyeckoe
noseseHue B
pasINYHbIX
cuTyaumsx,

‘42.- *m

Our -0> L4

MpunobpeTeHre onbiTa
NMPUMEHEHUS OCHOBHbIX METOL0B
Hay4HOro no3HaHus,
MCNo/b3yemblX B 6GMONOrnN:
Hab4eHNA N OMUCAHNS XKUBbIX
CUCTEM, NPOLLECCOB W SIB/IEHWIA;
opraHusauuny n NpoBeAeHuUs
O610N0rMYeCcKOro aKCcrnepumeHTa,
BbIABWKEHUS TUNOTE3, BbISBAEHNS
3aBUCMMOCTU MeXay
nccnesyeMbIMy BeIMYUHAMY,
06BACHEHUSA MONTYYEHHbIX
pe3ynbTaTtoB U (POPMYIMPOBAHNA
BbIBOJOB C UCMO/Ib30BaHNEM
HayU4HbIX MOHATUIA, TEOPUIA U
3aKOHOB.
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OK 07. CopeinctBoBaTh
COXPaHEHWNIO OKPYXKatoLLEeN
cpeflbl, PECYpPCOCOEPEXEHNIO,
NPUMEHSTH 3HaHWA 06
N3MEHEHWUW KumaTa, MPUHLUMBI
6epeXXIMBOro NPon3BOACTBA,
3(heKTMBHO [eiCTBOBATL B
ypesBblYaHbIX CUTyaLUIX

nposiBAATb
TBOPYECTBO M
BOOGpaXkeHme, bbITb
NHULMATVBHBIM.
OBnafieHne
YHMBeEpCa/IbHbIMU
perynsiTuBHbIMn
AeNCTBUAMMN:

- NPUHATUE cebs 1
APYTUX NOAeN:

- NPYHMMaTb MOTMBbI
N apryMeHTbl Apyrunx
noaen Npun aHanmnse
pe3ynbTaToB
LesaTeNnbHOCTHY;

- NPMU3HaBaTb CBOE n,
npaBo ¥ NpaBo ApPYrmx
NHOAeR Ha OLLNOKY;

- pa3BuMBaThb
CMOCOBHOCTb
NMOHMMAaTb MUP C
no3nymm Apyroro
yenoBeka.
JcTeTnyeckoe
BOCMUTaHMe:

- TOTOBHOCTb K
CamMOBbIPaXEHNIO B
pasHbIX BUAax
NCKYCCTBa,
CTpemsieHune
NPoABNATb KayecTsa
TBOPYECKO
NNYHOCTU;
Tpyposoe
BOCNUTaHWe: [
- TOTOBHOCTb K
aKTUBHO
LeaTeNlbHOCTK
TEXHONOTMYECKON U
coumanbHoW
HanpaBfEHHOCTH,
CNOCO6HOCTb
NHULMNPOBATb,
nnaHnMpoBaTh U
CamMOCTOATENIbHO
BbIMO/HATb TaKyHo
[EeATENbHOCTD;

- TOTOBHOCTb U
CNOCOBHOCTb K
06pa3oBaHu1Io n
camoo6pa3oBaHM1IO Ha
NPOTSXKEHUN BCEl

13
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XU3HNY;
- TOTOBHOCTb K TpyAy,
0CO3HaHWe LIEHHOCTK
MacTepCTBa,
Tpyaontobue;
WHTEPEC K pasfIyHbIM
cthepam
npogeccroHanbHoW
[eATeNbHOCTH,
yMeHMe CoBepLUaTh
0CO3HaHHbI BbIOOP
Oyayulel npogeccun
1 peann3oBbIBaThb
COOCTBEHHbIE
YKN3HEHHbIE NMaHbl;
MP.
OBnageHune
YHMBepCcaibHbIMU
y4eOHbIMM
no3HaBaTe/IbHbIMM
NENCTBUSAMM:
0) 6a3oBble
nccnefoBaTenbCKme
[nencTens:
- BNlageTb HaBblKamu
y4yebHo-
nccnenoBaTeIbCKon n
MPOEKTHON
[eATeNbHOCTH,
HaBblKamMu
paspeLLeHmns
npobnewm;
- CMOCOBHOCTL U
FOTOBHOCTb K
CamoCTOATEIbHOMY
MOUCKY MeTO/0B
peLleHns
npakTUyecKnx 3agau,
NPUMEHEHNIO
pa3fiMyHbIX METOA0B
no3HaHus;
OBnafieHve Bugamu
[eATenbHOCTY Mo
MonyyYeHno HOBOIro
3HaHwus, ero
nHTEpnpeTaymm,
npeobpa3oBaHunIO 1
NMPUMEHEHNIO B
Pas3NMYHbIX Y4ebHbIX
CUTyaumsx, B TOM
yumcne npu
CO3[aHNN yYeBHbIX 1

14



MK 1.1 BbINOAHATL
NnoAroToBUTENbHbIE paboTbl MpU
NPON3BOACTBE KaMEHHbIX paboT;

coumanbHbIX
MPOEKTOB;
OBnageHue
YHVBepCaNbHbIMU
PerynsaTUBHbLIMM
AENCTBUAMMN:

a) camoopraHm3auus:
- CaMOCTOATE/IbHO
OCYLLECTBNIATb
no3HaBaTe/IbHY0
[eAaTeNbHOCTb,
BbISIBNATL NPO6/IEMbI,
CTaBUTb U
(hopmynunpoBaTb
CO6CTBEHHbIE 3a7a4n
B 06pa3oBaTe/ibHO
[eAaTeNlbHOCTY 1
XU3HEHHBIX
cUTyaumx;

- CaMOCTOATE/IbHO
COCTaBNATb NnaH
peLueHns npo6emMsbl ¢
YYETOM UMEIOLLMNXCA
pecypcos,
CO6CTBEHHbIX
BO3MOXHOCTEN 1
npeanoYTEHNA;

- cnoco6cTBOBaThH
(hopMUpPOBaHUIO U
NPOSBNEHNIO
LUMPOKOW 3pyanuLnm B
pa3HbIX 06/1aCTAX
3HaHWIA, NOCTOAHHO
MOBbILLATbL CBOM
o6pasoBatesibHbIi 1
Ky/IbTYPHbIN YPOBEHb;

- ChOPMMPOBAHHOCTb YMEHMS
packpbLUaTb COAepXKaHue
OCHOBOMONArakLwmnx
610N0rNYeCKNX TEPMUHOB U
MOHATUI: XXN3Hb, KNETKA, TKaHb,
opraH, opraHusm, Bug,
nonynsauus, aKocmcTema,
6uoueHo3, bruochepa; MeTabonM3m
(06MmeH BelLeCcTB 1 NpeBpaLLeHne
3Hepruu), romeocTas
(camoperynaums), 6UOCUHTE3
6enka, CTPYKTypHas opraHu3saums
YXUBbIX CUCTEM, AUCKPETHOCTb,
camoperynsauus,

CaMOBO Crpou3BeeHmne
(penpogdykLms),
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MK 1.2. MpoussoanTs 06LLMe
KameHHble paboTbl pa3nnUYHoW
CNOXHOCTH;

HacneLCTBEHHOCTb,
N3MEHUNBOCTD,
3Hepro3aBnCUMOCTb, POCT U
pasBuTNe, ypOBHEBAS
OpraHusayms;

- ChOPMMPOBAHHOCTb YMEHUSA
pacKpblBaTb COAepXaHne
OCHOBOMONArakLwmnx
610N0rNYECKNX TEOPUIA U
rMNoTes: KIEeTOYHOW,
XPOMOCOMHOM, MyTaLMOHHOWN,
3BOJIOLMOHHOM, NPOUCXOXAEHNA
XXWU3HWN N YeN0BeKa,;

- C(hOPMUPOBAHHOCTb YMEHUSA
BblAENATb CYLLECTBEHHbIE
NPU3HaKN BUPYCOB, KNeTOK
NPOKapuoT N 3yKapwuoT;
OA4HOKNETOYHbIX U
MHOFOK/ETOYHbIX OpraHM3MOoB,
BMAOB, 6MOreoLeH0308B 1
3KOCUCTEM; 0COBEHHOCTH
npoueccoB 06MeHa BeLLecTB 1
npeBpaLLeHNs 3HEPTUN B KNETKeE,
(hOTOCUHTE3a, MNACTUYECKOrO U
3HEepreTMYeckoro obmeHa,
XeMOCHHTe3a, MUT03a, Meli03a,
ON/I0A0TBOPEHMS, Pa3BUTUA U
pasMHOXeHWs, MHANBUAYANbHOIO
pasBUTUA opraHM3Ma
(oHTOreHesa), 60pb6bI 3a
CyLLeCcTBOBaHUe, eCTECTBEHHOIO
oTbopa, BMA006pa3oBaHus,
NPUCNoco6/1IeHHOCTN OpPraHM3MOB
K cpeae obutaHus, BANAHNS
KOMMOHEHTOB 3KOCUCTEM,
aHTPOMOTeHHbIX N3MEHEHWI B
3KOCUCTEMAax CBOEM MECTHOCTMH,
KpyroBopoTa BeLecTs 1
npeBpaLLeHne 3HEPrun B
6uocepe;

- ChOPMMPOBAHHOCTb 3HAHWIA O
MecTe 1 ponu 6Monorumn B cUCTemMe
Hay4HOr0 3HaHWS;
(hYHKUMOHANBbHO rPpaMOTHOCTH
4yenoBeKa A/19 peLleHuns
YXU3HEHHbIX NPobem;

- NprobpeTeHne onbITa
NPUMEHEHMNS OCHOBHbIX METO0B
Hay4HOro No3HaHus,
NCMoNb3yeMbIX B 6UONOrNK:
HabNOAEHNA 1 ONNCAHNS XMBbIX
CUCTEM, NPOLIECCOB M ABNEHUIA;



ji; !
[H T

ct il !

MK 1.6. KoHTponMpoBsatb
KayecTBO KaMeHHbIX paborT;

opraHusaumm u nposeseHuns
61ONOrMYECKOro aKCNepmMMeHTa,
BbIABWKEHUA TMNOTE3, BbIABEHUS
3aBUCMMOCTU MeXay
nccnesyeMbIMy BEIMYMHAMM,
06BACHEHUSA MONTYYEHHbIX
pe3ynbTaToB U ()OPMYyIMPOBaHUS
BbIBOZOB C MCMO/b30BaHNEM
HayU4HbIX MOHATUI, TEOPUIA 1
3aKOHOB;

- C(hOPMUPOBAHHOCTb YMEHUA
NMPUMEHSATb NOYYEHHble 3HaHMSA
ANst 06 bACHEHUS 6UONOTNYECKMX
MPOLIECCOB W ABNEHWIA, ANs
NPUHATUSA NPaKTUUYECKUX PELLIEHM
B MOBCELHEBHOM XXW3HW C LefbHo
obecreyeHmns 6e30NacHOCTM
CBOEro 30p0BbA ¥ 340POBbS
OKPY>KatoLLMX NIOAEN,
cobntofeHns 340poBOro obpasa
YXM3HW, HOPM FPaMOTHOrO
NnoBeAeHMNS B OKpYXXatoLLeid -
NPUPOLHOWA cpege;

- ChOPMMPOBAHHOCTb YMEHUIA
06BACHATL pesynbTaThbl
610/10rMYECKMX 3KCNEPUMEHTOB,
pelaTb 3leMeHTapHble
6uonornyeckne 3agauun; -

- B/ageHne 0OCHOBHbIMU
MeTO4aMMN Hay4HOro NO3HaHus,
MCNONb3yeMbIMU NPK
OMONOrnMYecKnX nccnefoBaHmsaxX
XUBbIX 06BEKTOB M 3KOCUCTEM:
onucaHueMm, U3MepeHuem,
npoBefeHVeM HabMOAeHW;
BbIIB/IEHWE N OLEHKa, .;
aHTPONOTreHHbIX N3MEHEHWIA B
npupogae;

- CchopMMpPOBaHHOCTb
CO6CTBEHHOM NO3MLUUN Mo
OTHOLLUEHMIO K 610M0rMYecKol
NH(OopMaLUn, nony4yaeMon ns
pa3HbIX UCTOYHUKOB, F106a/TbHbIM
3KO/I0rMYecKMM npobnemam u
NyTAM WX peLleHuns.



MK 1.7. BLINOMHATL PEMOHT
KaMeHHbIX KOHCTPYKLMiA

- NpuobpeTeHmne onbiTa
NMPUMEHEHUS OCHOBHbIX METO/L0B
Hay4HOro no3HaHu4,
MCMOMb3yeMbIX B G1OMOTNN:
HabN0AeHNA Y ONMUCAHUSA XMBbIX
CUCTEM, MPOLLECCOB U ABMEHWUI;
opraHv3auuy n NpoBeseHuns
OMONOrNYECKOro IKCNepUMEHTa,
BbIBVXXEHWNA TUNOTE3, BbISAB/IEHUSA
3aBUCMMOCTU MeXay
nccnegyembiMy BEIMYMHAMU,
06BACHEHNA MOMYYEHHbIX
pe3ynbTaToB U (hOPMYIMPOBaHNS
BbIBOAOB C UCMNO/Mb30BaHNEM
Hay4YHbIX MOHATWIA, TEOPUIA U
3aKOHOB.
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2. OB bEM OBLEOBPA3OBATE/IbHOW ANCLUUMINHBLI 1 BUAbI

YUEBHOW PABOTHI

Bug y4ebHoii paboThbl

O6bem 06pa3oBaTeNlbHOM NPOrpamMmmbl AUCLUMNINHbBI

B T.4.

OcCHOBHOe cofeprkaHue

BT. Y.

TEOpeTUYECKOe 00yUeH e

B T.4. MPO(eCCnoHaIbHO-0PUEHTUPOBAHHOE COAEPIKaHME
NPaKTUYECKNE 3aHATUS
B T.4. MPO(eCCUOHaNbHO-0PUEHTUPOBAHHOE COAEPXKAHNE

nabopaTopHble 3aHATUSA

B T.4. NPOheCCHOHaNbHO-0PUEHTUPOBAHHOE COZlepXKaHNe

KoHTposibHas paboTa

MpomexyToyHas aTTecTaumsa (AMddepeHLMPOBaHHbI 3a4eT)

19

O6beM B yacax

72

46

35

26

18



2.2. TeMaTUYeCKWNiA NNaH 1 coaepXXaHne AUCUUNINHbI

CopepxaHune yyebHOro martepuana
(ocHOBHOE 1 O6be dopmMunpyembl
HanmeHoBaHue NpoeccMoHaIbHO OPUEHTUPOBAHH e
pasgenos v TemM 0e), nabopaTopHbIe U NpaKTU4ecKue KOMMeTeHL NN
3aHATUA, NPUKIAaLHON Moay b (Npu
Ha/IM4nn)
1 2 3 4
OCHOBHOe cofepxaHue 50
Pasgen 1. Bunonorna Kak Hayka. >XuBble CUCTEMblI U UX
opraHusauuns

yacoB

Cogep>xxaHune yuebHOro marepuana
Buonorus - Hayka 0 XXMBOI Npupoje.
CBA3n 6uonorum ¢ 06LLECTBEHHbLIMUA,
TeXHUYECKUMU 7 Apyrumu
eCTEeCTBEHHbIMM HayKamu,
(unocodmein,  penuruend,  3TUKOM,
3CTETUKOM 1 npasom. Ponb Gronorumn
h\pr e B (DOpMWpPOBaHWN  COBPEMEHHO
Hay4yHOl KapTuHbl Mupa. CucTema
OGV0N0rNYECKNX HayK.
MeToabl MO3HAHWSA XMBOW NPUPOAbI
(HabntopgeHwue, 3KCMEPUMEHT,
onucaHue, n3mepeHue,
Knaccmpmkaums, MOJeNIMpoBaHue,
cTaTucTn4Yeckas 06paboTka JaHHbIX).
Xusble cuctembl (6MOCUCTEMbBI) Kak
npegmet N3yyeHns oronoruun.
OTnmMunve  XMBbIX  CUCTEM oT
HeopraHuyeckoi npupogsl. CBoiCTBa
6rocmctemM 1 nx pasHoobpasme.
YpoBHWM  opraHusauuyM  Guocuctem:
MOMIEKYIAPHO-TEHETUYECKUNA,
KNETOYHbIN, OpraHM3MeHHbIN,
nonynsLMOHHO-BUL0BOM,
9KOCUCTEMHbIN (6no
reoLeHOTUYECKNiA), BuochepHbIit
Pa3gen 2 XMMMUYeCKUIA COCTaB N CTPOEHUE KIIETKU 8
CopepkaHue yuebHoOro matepmana
XuMnyeckuii cocTaB KNETKMW.
Xumnueckme 3MIEMEHTbI:
MaKpO3/1IeMEHThI, MUKPO3/IEMEHTbI.
Bogja ¥ MuHepasbHble  BellecTBa.
®YHKUMM  BOAbI W MUHEpasibHbIX OK 02, OK 03,
BEeLeCcTB B KneTke. [loagepxaHue OK 04
OCMOTUMYecKoro banaHca
Tema 2.2. CopepxaHue yuebHOro matepumana
Buonornyecku BaxxHole  benkn. CocTtaB M CTpOeHME OENKOB.

XnMmyeckume AMWHOKNCNOTbI - MOHOMEPbI 6enKoB.
coeanHeHnA He3aMeHUMbIe n 3aMeHNMble

Tema 1.1.
brnonornsa
B cucteme Hayk. O6uas
XapaKTepuUCTUKa XXN3HN

OKO02

Tema 2.1.
XNMUYECKNIA cOCTaB
KneTkn. Boga
N MUHepasibHble
BeulecTBa
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Tema 2.3.
CTpYKTYypHoO-
(PYHKUMOHabHasA
opraHmnsaums KneTok

aMUHOKWUCNOTbI.  AMWUHOKWUCNOTHBIN
COCTaB. YPOBHU CTPYKTYpbl 6€1KOBOI
MONeKynbl  (MepBUYHas, BTOPUYHAS,
TpeTnyHasn n YeTBEPTUYHASA
CTPYKTypa). XWMUYecKue CBOICTBA
6enkoB. buonornyeckne  (yHKLMM
6enkoB. ®epMeHTbl - 6GUoNornyeckne
KaTanusatopbl. CTpoeHue (epmMeHTa:
aKTVBHbIV LIeHTp, cybcTpaTHas
CNeungrUHOCTb. KotepMeHTbI.
ButamuHbl. OTAmMumMa (epmMeHTOB OT
HeopraHNMYecKmnx KaTasm3aTopos.

Yrneeofbl: MOHOcaxapufibl (roKo3a,
pnbo3sa 7 [le30Kcnpr603a),
Aucaxapugbl (caxaposa, N1aKto3a) u
nonucaxapuibl (Kpaxmasna, TrMKOreH,

LLeNk0/1034). Buonoruyeckne
hyHKUNK YrNeBOA0B. Nnngpi:
TPUrNNUepuabl, thoconmnuapl,
cTepounabl. rmapodunbHo-
rmapoo6Hble CBOICTBA.

Buonornyeckne QyHKUAU MNNLOB.
CpaBHeHve yrnesofoB, 06enkos U
NMNUAOB Kak NCTOYHNKOB
3Hepruun. HyknenHosble KUCNOTb!:
OHK 1 PHK. Hykneotugpl -
MOHOMEpPbI  HYK/EMHOBbLIX  KWUCNOT.
CTtpoeHue n (hyHKL MM OHK.
CtpoeHve n ¢yHKumn PHK. AT®:
CTPOEHME 1 (DYHKLUM

CopeprkaHne yyebHoOro matepunana

Lutonorma - Hayka O K/eTKe.
KnetouHaa  Teopusa -  npumep
B3aMMOAENCTBMA MAel M (PakToB B
Hay4YHOM no3HaHUW. MeTozbl

N3YYeHUs KINETKMN.
Knetka Kak  LefIoCTHas  >XuBas
cuctema. O6LLME MPU3HAKM KIIETOK:
3aMKHyTas  HapyXHas  MembpaHa,
monekynbl AHK Kak reHeTuyeckui
annapat, cucTema cuHTe3a 6enka.
Tunbl KNETOK: 3yKapuoTuyeckas W
NpoKapnoThyecKas. OcobeHHOCTH
CTPOEHUA NPOKAPUOTUUYECKON KIETKMU.
KneTtouHas CTeHKa baKTepuii.
CTpoeHMe 3yKapuOTUYECKOW KIETKM.
OCHOBHble  OT/IMYUA  PaCTUTENbHONR,
XMBOTHOM U TPUBHOW  KNEeTKW.
MoBEPXHOCTHbIE CTPYKTYpbl K/eTOK-
KneTouyHas CTeHKa, T/IMKOKAMKC, WX
(hyHKLMW. MnasmaTtnyeckas
mMeMbpaHa, ee CBOMCTBa U (hyHKLMN.
21
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Lutonnasma w1 ee  opraHougbl.
OpHomMembpaHHble opraHounfbl
knetku: 3MC, annapat [onbmxwy,
JIN30COMBbI. [MonyaBTOHOMHbIE
opraHoufbl K/EeTKU: MUTOXOHAPWUMU,
nnacTuabl. MpoucxoxaeHve
MUTOXOHAPUIA 1 nnactng. Bugpl
nnactug. HemembpaHHble opraHoujbl
KNeTKN: pnM60COMBI, KNeTOYHbIV
LieHTp, LleHTpuronu, PECHUYKMN,
XIYTUKW.  DPYHKUMM  OpraHoujos
KNeTKW. BKNoyeHus.

FA0pO - PerynATopHbIn LEHTP KNETKN.
CTpoeHune sagpa: snepHas 060/104Ka,
Kapuonnasma, XpomaTuH, SAPLILWKO.
XpomMocoMbl. TpaHCnopT BeLlecTs B
KneTke

JlabopaTopHoe 3aHATHE

No 1 «CTpoeHue KneTku (pacTeHus,
XXUBOTHble, TpuUbbl) W  KNEeTOYHble
BK/HOYEHUSA

(kpaxman, KapoOTUHOWAbI,
X/10PONNacTbl, XpOMOMACTbI)»

Pasgen 3. XKnsHeaesTe/IbHOCTb K/ETKM

Tema 3.1.

O6MeH BeLLecTB
N npesBpaLleHme

aHEprum
B K/IeTKe

CopepxxaHue y4ebHOro matepumana
O6meH BewlecTB, WM MeTabonnsm.
Accumunnauma (NnacTUYecknii 06MeH)
n o guccumunaums  (3HepreTMYeckui
0OMeH) - [Be CTOPOHblI eAWHOro
npotecca metabonusma. Posib 3aKOHOB
COXpaHeHUs BellecTBa M 3Hepruv B
NOHWMaHuM  metabonmsma.  Tunbl
obMeHa BeLLeCTB: aBTOTPO(HBLIA ¥
reTepoTpoHbIiA. Ponb (hepmMeHTOB B
0bMeHe BeLLEeCTB U MPeBpaLLeHUM
Heprum B  K/eTke. POTOCUHTES.
CseToBas M TemHoBas (hasbl
(hoToCMHTE3a. Peakumn (oTOCUHTE3A.
AhPeKTUBHOCTb (hoTOCMHTE3A.
3HayeHune (poTOCMHTE3Aa /19 XU3HU Ha
3emne. BnusHue ycnoBuii cpefbl Ha
(hOTOCMHTE3 M CMOCOObLI MOBbILEHUS
ero MpoLYKTUBHOCTU Y KYNbTYPHbIX
pacTeHuiA. XeMOCUHTe3.
XeMOoCHHTe3npyroLme b6akTepuu.
3HayeHVe XeMOCUHTe3a A/18 XU3HU Ha
3emne.

OHepreTuyecknini  06MeH B  KIIETKe.
PacluenneHve BeLLecTB, BblefieHMe ”
aKKyMY/IMPOBaHNe 3HEPrumn B KIETKE.
dTanbl  3HepreTMyeckoro  obmeHa.
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Tema 3.2. Bupychbl

nMnkonns. BpoxeHne n ero BuUAbl.
KucnopogHoe OKUCNEHME, nnu
KNeTOYHOe [AblxaHune. OKMCAUTENbHOe
thocgopunuposaHue. PHeKTUBHOCTb
3HepreTMyeckoro obmeHa
Cogep>xxaHue yyebHoro marepuana
HeknetouHble  (OPMbl  XU3HU -
BUPYCbl. ICTOpUSA OTKPbLITUA BMPYCOB
(4. WN. WBaHoBcKkmuit). Ocob6eHHOCTK
CTPOEHUA U >KMU3HEHHOr0  LMKNa
BUpYycoB. bakTepuodgarn. bonesHun
PacTEHUN, >XMBOTHLIX W UYENOBEKA,
BbI3blBaEMble  BUpyCaMW. Bupyc
nMMyHogeuunTa Yenoseka (BWY) -
Bo36yauTens CrAda. Mpodunaktuka
pacnpocTpaHeHuns BUPYCHBbIX
3aboneBaHuii

Pasgen 4. PasMHOXeHVe W WHAMBUAya/lbHOe pa3BuUTUe

opraHun3sMoB

S M’
Tema 4.1.
YXN3HEHHbIN UNKN

KNETKN

Tema 4.2.
PopMbl pasMHOXEHUA
opraHn3mMoB

Cogep>xxaHue yyebHoro marepuana
KNeTouHbIi UMK, WA XU3HEHHbIN
UMKN KneTkn. VHTepdasa M MuTO3.
Mpoveccsl, npoTekawoLyue B
nHTepdase. Pennukaumsa - peakums
maTpuyHoro cuHtesa AHK. CtpoeHune
XPOMOCOM. XPOMOCOMHbI Habop

KapuoTun. AunnnonaHblii 7
raniouAHbIA XPOMOCOMHbIE Habopbl.
XpomaTtunasi. LinTonornyeckume
OCHOBbI pa3sMHOXeHUs M
NHAMBUAYANBHOTO pasBuTuA
opraHum3MoB. [JleneHwe KneTknm -
muto3. Ctagum MuTO3a. [lpouecchl,
npoucxofduine Ha pasHblX CTagnax
MUTO3a. Buonornyecknii  cmbicn
muto3a. [llporpammupyemas rubenb
KMETKM - anonTo3

Cogep>xaHue yyebHoro marepuana
®opMbl  pasMHOXeHUs OopraHuW3MOoB;
becrnofioe MosioBoe. Buabl
6ecnosioro  pasMHOXEeHUA:  [efeHue
HafBOe W MOYKOBaHWE OAHO U
MHOTIOK/EeTOUYHbIX, COpPO06pasoBaHue,
BeretaTmMBHoe Pa3MHOXeHMe.
VckyccTBeHHOe KNIOHNpOBaHMe
OpraHuM3MoB, €ero 3HauyeHue Ang
cenexkumnun.

[MonoBoe pa3MHOXeHWe, ero oTMymA
oT Gecnonoro. Meito3. Craguu
meio3a. [lpouecchbl, npoucxogalme
Ha CcTagusax Meiosa. [loBegeHue
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Tema 4.3.
HanBsmnayansHoe
pasBuTHEe opraHnN3MoB

XPOMOCOM B Meito3e. KpoccuHrosep.
BMONOrMYecKnin  CMbICN U 3HAuYeHue

Meio3a. [ameToreHes -  npouecc
obpa3oBaHMs MOMOBbIX KNETOK Yy
YXUBOTHbIX. MonoBble Xenesbl:

CeMeHHUKN 1 AndHuKn. ObpasoBaHue
M pas3BUTMe NONOBbIX KNETOK - ramer
(cnepmatosoung, AnLeKneTKa) -
cnepmaToreHes 7 OOreHes.
OCO06EeHHOCTN CTPOEHUSA ANLLEKIETOK U
cnepmatozongos.  OnoLOTBOPEHMeE.
[MapTeHoreHes

Cogep>xaHue yuebHOro matepuana
HanBmayansHoe pa3suTue
(OHTOreHes). AMbpuoHanbHoe
pasutMe  (3mbpuoreHes).  ITanbl
3AMBPUOHANBHOI0 passuTuA y
MO3BOHOYHbIX XWBOTHbIX: ApPO6/eHMe,
racTpynaums, OpraHoreHes.
MocTambproHanbHoe passuTme. Tunbl
NOCT3aMOPUOHA/IBHOTO pasBUTUSA:
npsmMoe,  HenpsMoe  (JINYMHOYHOE).
BnvsHve  cpefbl  Ha  pasBuTUE
OpraHuM3MoB; (PaKTopbl, CMOCO6HbIE
BbI3blBATb  BPOX[EHHble  YPOLCTBA.
Poct 7 passuTue pacTeHui.
OHTOreHe3 LBETKOBOIO  pacTeHus:
[BOHOE OnN/0A40TBOPEHUNE, CTPOEHUE
CeMeHu, CTafuun pasBuTus
INMpaKTn4yeckKoe 3aHATHE
«/H(eKyMOoHHbIe  3a60neBaHUsA U
ANNLEMUN B UCTOPUM YesioBeYyecTBa.
BakuynHaumsa  Kak  npodunakTnka
NHMEKLNOHHbIX 3a6011eBaHNN»

Pasgen 5. HacnefCTBEHHOCTb M U3MEHYUBOCTbL OPraHU3mMoB

Tema 5.1.
3aKOHOMepHOCTH
HacnefoBaHUsA

CopfepxaHue y4ebHOro marepumana
MpeameT 1 3agayn TeHETUKW. Ponb
uatonormm  uM 3ambpuonormm B
CTaHOBJ/IEHUM reHeTUKW. Bknag
POCCUMICKNX U 3apYOEeXHbIX YUYEeHbIX B
passuTUe reHeTUKM. MeTogpbl
TEHETUKMN (rmbpugonornyeckui,
LMTOreHEeTUYECKUNA, MOIEKYNIIPHO-
reHeTUYecKui). OCHOBHbIe
reHeTUYecKune NoHATUA. I'eHeTMYeckasn
CUMBO/IMKA, WUCMOMb3yeMas B CXemMax
CKpeLL1BaHuiA.

3aKOHOMepHOCTH HacnefoBaHuA
NPU3HAaKOB, YCTaHOB/EHHbIE r.
MeHgenem. MoHornépugHoe

CKpeLinBaHue. 3akoH eanHoobpasuns
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mi’ | om

Tema 5.2.
CuenneHHoe
HacnegoBaHue

NpU3HaKoB

Tema 5.3.
3aKOHOMEpPHOCTH
N3MEHYMBOCTU

rméopmaos nepBeoro NOKONEHNS.
MpaBuno  JOMUHMPOBaHWA.  3aKOH
paclienneHns npusHakos. [mnoTesa
YMUCTOTbI ramet. MofIHOE W HenosiHoe
LOMUHMPOBaHMe. AurnépuaHoe

CKpelumBaHne. 3aKOH He3aBUCKMMOrO

Hacnef0BaHus MPU3HaKOB.
LiuToreHeTMueckme OCHOBbI
AUTVOPUAHOTO CKPELLVMBaHUS.

AHanusupytoliee CKpeLLMBaHue.

Vcnons3oBaHue aHanusunpytoLero
CKpeluBaHus  And  onpejeneHus
reHoTmna ocobu

lNMpakTnyeckoe 3aHATHE

PeweHne 3afa4y Ha onpegeneHue
BEPOATHOCTH BO3HWUKHOBEHUSA
HacneACTBEHHbIX  MPU3HAKOB  Npu
MOHO-, Au-, NOAUTMBPUAHOM U
aHanusnpytoLem CKpeLLmnBaHuu,
COCTaB/IEHNE TEeHOTUMUYECKUX CXEM
CKpeLLnBaHus

Cogep>xaHue yyebHOro matepuana
CuenneHHoe HacnefoBaHue
npusHakos. Pabota T. MopraHa no
CuenjieHHoOMY Hac/nefoBaHUIO TeHOB.
HapylwieHve cuenneHuss TreHoB B

pesynbTarte KpocCuHroBepa
XpomocomHas Teopusa
HacneacTBEHHOCTMW. ["eHeTnyeckme
KapThbl.

["eHeTUKa nona. XPOMOCOMHOe
onpegeneHve nona. AyTOCOMbl W1
MoJIOBblE XPOMOCOMbI. [TOMOraMeTHble
" reteporameTHble OpraHunsMbi.
HacneposaHue NPU3HaKoB,
CLLeneHHbIX C NOoM

MNMpaKTnyeckoe 3aHATHE

PeweHve 3afa4 Ha onpegeneHuve

BEPOATHOCTK BO3HVKHOBEHMS
HacNefACTBEHHbIX  MPWU3HAKOB  Npu
CL,eNIEHHOM HacneoBaHuUu,
COCTaBNEHNE TEHOTUMUYECKUX CXEM
CKpeLymBaHms

CopaepykaHue yuebHoro MmaTepmana

3MeHuMBOCTb. Bufbl M3MEHUMBOCTY:
HeHacneACTBEHHas W HacneACTBEHHas.
Ponb cpeabl B HeHacNeACTBEHHOM
M3MEHUNBOCTH. XapakTepucTmka
MOAUDUKALMOHHOW  U3MEHUMBOCTM.
BapualVoHHbIA psa 1 BapuaLoHHas
KpvBas. Hopma peakuuu npusHaka.
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Tema 5.4.
[TeHeTUKa YenoBeKa

KonnyecTBeHHblE W  KauyecTBEHHble
MPU3HaKM W WX HOPMAa peakLum.

CsoiicTBa MOAN(UKALNOHHO
N3MEHUMBOCTM.

HacnepfcteeHHas, nnn
reHoTMnNuyeckas M3MEHYMBOCTb.
KombunHaTnBHas MN3MEHYMBOCTb.
Meii03 1 NonoBoi Mpouecc - OCHOBa
KOMOGUHATUBHO N3MEHUMBOCTMW.
MyTaunoHHas MN3MEHYMBOCTb.

Knaccugpmkaumsa MyTaumil:  reHHble,
XPOMOCOMHbIe, TeHOMHble. YacTtoTa u
NPUYMHBLI  MyTauuii.  MyTareHHble
(bakTopbl. 3aKOH  rOMOJIOrMYeCKnX
psa0B B HacneACTBEHHOW
N3MEHYMBOCTY

H. V. BaBunosa

lNMpakTnyecKoe 3aHATUNE

PelweHne 3afa4 Ha onpegeneHune
BEPOATHOCTU BO3HWKHOBEHUS
HacNefiCTBEHHbIX  MPU3HAKOB  Mpu
Pa3NNYHbIX TWUNax B3aMMO/eNCTBUS
reHOB, COCTaB/IeHWEe TeHOTUMUYECKMX
CXEM CKpeLLMBaHuA

CopiepxxaHuie yue6HOro maTepuana

eHeTuKa yesioBeKa. KapuoTtun
yesioBeKa. OCHOBHbIE MeTobl
FEHETUKMN yenoBeka:
reHeasior M4eckui, 6/11M3HeL0BbIN,

LUMTOreHeTUYECKUA, BUOXUMUYECKMIA,
MOEKYNAPHO-TeHETUYECKMIA.
CoBpemeHHoe onpegeneHue
reHoTuna:

MO/IHOreHOMHOE CEKBEHMPOBaHMe,
reHoTUNUPOBaHWe, B TOM u4ucne ¢
NOMOLLbIO MLuP-aHann3a.
HacneacTtBeHHble 3ab0n1eBaHuns
YesioBeka: reHHble 60n1e3HN, 60/1e3HM C
HacneACTBEHHOWA
npespacnonoXeHHOCTbIO,
XPOMOCOMHbIe 60ne3HN.
Comatnuyeckme 1M reHepaTuBHbIE
MyTaLun. CT1BONOBLIE KneTku!
MpuHUUNBI 340pOBOro 06pasa XusHu,
[LNarHOCTUKN, NpopUNaKTUKN n
NEYeHNs  reHeTUYECKUX  60nesHeil.
Meanko-reHeTnyeckoe

KOHCY/IbTUPOBaHMUE. 3HayeHue
MeANLMHCKOIA FeHeTUKU B
NpeAoTBpPALLEHNM " neyYyeHnm

reHeTMYeCcKux 3aboneBaHUin YenoBeka
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MpaKTnyeckoe 3aHATHNE
«CocTaBneHue n aHanms
POL0CNOBHbLIX YENOBEKa»

Pasgen 6. 3B0OLMOHHAA 61onorus

. =, I .
YRILEw T
Tema 6.1.
3JBONOLNOHHAA Teopus
N ee MecTo
B 6monormu

Tema 6.2.
MwnKposBonouma
1 MaKpo3BoaoLuma

Copfep)xaHune y4e6HOro matepuana

MpegnocbinKm BO3HMKHOBEHMS
3BO/IHOLMOHHO Teopuu.
SBO/IOLMOHHASA Teopus U eé MeCTo B
6uonornn. BnusHue 3BOMKOLMOHHOA
TEOPUN Ha pa3BuUTUE 6MonorMn 1

OPYrux Hayk. CBupetensbcTea
3BONIOLNN. ManeoHTONOrNYeCKme:
nocnefoBaTeNbHOCTb nosiBNeHns
BMOB B
MaNeoHTO/IOrMYEeCcKOW NeTonucy,

nepexofHble (hopMbl,

Buoreorpagmueckme:  CXOACTBO U
pasnuuve ayH n rop maTepuKoB ©
OCTPOBOB. AMbpronornyeckume:
CXOACTBA W pa3inMumsg  3MO6PUOHOB
pasHbIX BUOB MO3BOHOYHbIX.
CpaBHUTeNbHO-aHAaTOMUYECKME:
rOMOJIOTUYHbIE, aHaornyHble,
PYLUMEHTapHble OpraHbl, atasBu3Mbi!
MonekynsipHO-6MOXMMUNYECKME:
CXOLCTBO MeXaHU3MOB
HacneACTBEHHOCTM M OCHOBHbIX
MeTaboMUeCKnX NyTeli y BCEX XUBbIX
OpraHn3mMoB.

3JBO/IOUNOHHAaA Teopua Y. [dapBuHa.
MpesnocbInKu BO3HWKHOBEHUSA
[apBUHM3MA. Asunxyuine cunbl
3sonounmn  Buagos  no  JlapBuHy
(M36bITOYHOE  pa3MHOXeHue  npu

OrpaHMyeHHOCTU pecypcos,
HeonpenenéHHas N3MEHYMBOCTb,
6opbba 3a CyLLEeCTBOBaHMe,

eCTEeCTBEHHbI 0T6Op)

Cogep>xaHune yyebHoOro matepuana
CuHTeTMYeCKas Teopus  3BONHOLMUK
(CT3) 1 eé OCHOBHble [MOMOXEHUS.
Mwukpoasonwouma. lMonynauma  Kak
efVHMLA BUAA N 3BONIOLNN.
JBuxyLme CUnbI
(chakTOpbI)3BONOL MY BM/OB B
npupoge. MyTalMOHHbIA npouecc u
KOM6UHaTNBHaA N3MEHYNBOCTb.
MonynsLuMOHHbIE BOMHLI U Apeid
reHos. N3onauns n
mMurpauus. EctecTBeHHbli  oT6Op -
HanpaBNAOWMA  (akTop 3BOMHOLUN.

27

OK 02, OK 03



dopmbl €CTEeCTBEHHOr0
oTbopa. Mpucnocob1eHHOCTb
OpraHv3moB Kak pesynbTart
3BOJIOLMMN. Mpumepsbl
NpMCNoco6/ieHnin 'y  OpraHM3MOoB.
Apomopo3bl 1 MAMoaganTauuu.
Bug n BupoobpasosaHue. Kputepuu
BMAa. OCHOBHble (hopMbl
BML006pa3oBaHNA:  reorpaguyeckoe,
aKonoruyeckoe.MakpoaBonoLus.
®opmbl  3BONOUMK:  (hUNETUYECKAS,

[AVBepreHTHas, KOHBepreHTHas,
napannenbHas. HeobpaTnmocTb
3BoNIOLMNN

lNMpaKTnyeckoe 3aHATHE

«OnuncaHne NpUCNoCco61eHHOCTH

opraHuamMa U ee OTHOCWUTE/NbHOrO
XapakTepa»

Pa3gen 7. BO3HMKHOBEHME N pa3BUTKE XXU3HN Ha 3em/ie

Tema 7.1.
3apoxaeHue
N pasBUTUE XXN3HU

Tema 7.2.
Cunctema opraHmyeckoro

Cogep>xxaHune yyebHoro marepuana
[JoHayu4Hble npeLcTaBneHuns 0
3apoXKaeHnn XKU3HN. HayuHble
rmnoTesbl BO3HWKHOBEHUS XXU3HW Ha
3emne: abuoreHes W MaHcnepmMus.
Xumunyeckas 3Bonoums. AGUOreHHbIl
CUHTe3 OpraHn4eckKmnx BeLLlecTB
N3 HeOpraHNYeCcKnX.
JKCnepuMeHTaNbHOE MNOATBEpPXAeHue
XVMUWYECKON 3BOMOLMN. HavanbHble
aTanbl  OMONOrMYEecKol  3BOMOLUN.
M'mnoTesa PHK- mupa. ®opmupoBaHune
MeMOpaHHbIX CTPYKTYp n
BO3HWKHOBEHME NMPOTOK/ETKM.
[MepBble KNeTkKM U UX 3IBONMKOLMA.
dopmMupoBaHME  OCHOBHbLIX  Tpymn
XXUBbIX OPraHn3mMoB.

Pa3BuTMeE XXN3HM Ha 3emsie NO 3pam U
nepuogam. Kartapxeir. Apxelickas K
npoTepo3olickas 3pbl. [Maneosoickas
pa un eé nepuoapl: KeMOPUIACKWIA,

OPLOBUKCKWIA, CUNYPUIACKINA,
[NEBOHCKMUA, KaMeHHOYTO/IbHbIN,
nepMckuin. Meso3oiickaa 3pa u eé
nepuoabl: TpWacoBbIi, HOPCKUNA,
MenoBoi. KaiHo3olckas 3pa u eé
nepuosbl: naneoreHoBbIN,

HEOreHOBbIM, aHTPOMOreHOBBIN.

CopepxkaHue yuebHOro matepumana
Cucrtema OpraHMYeckoro mupa Kak
oTpaxkeHue aBonouun. OCHOBHbIE
cucTemaTnyeckme rpynmnbl
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Mupa.
MpouncxoxaeHne Yenose
Ka - aHTponoreHes

Tema 7.3.
OcCHOBHbIle cTagnu
3BONOLIMN YenoBeKa

OpraHn3moB. XapaKkTtepuctunka
KnvMmaTa 1 reoiormyecknx npoLeccos.
OcCHOBHble aTanbl 3BoIOLMNN
pacTUTENbHONO W >KMBOTHOTO MUpa.
Apomopo3bl Yy pacTeHui n
XXMBOTHbIX. [losiBNeHWe, pacuBeT U
BbIMUpaHue rpynn XMBbIX
opraHv3mos.

3BonoUMA 4enoseka. AHTPOMOOrus
KaK Hayka. Pa3BuTue npefcTaBfieHWi
0 NPOUCXOXAEHUN YenoBeka. MeToabl
n3yyeHns aHTponoreHesa. CxoAcTsa u
pasnnumMa  4YenoBeka W KMBOTHbIX.

CucremaTmnyeckoe MnosioXKeHue
yenoseka. [Buxyuyne CUnbI
(chakTOpBI) aHTpornoreHesa.

HacnefctBeHHasd  U3MEHYMBOCTbL U
eCTEeCTBEHHbIN 0TO60P. OOLLECTBEHHDIA
06pa3 XXWM3HW, U3rOTOB/IEHWE OpPYAWI
TPyZa, MblLLIEHUNE, pPeYb

CopepxaHue y4ebHOro matepmana
OCHOBHble CTafuKn W BETBW 3BOJOLMN
YesioBEKa: aBCTpasionuTekn, Yenosek
yMmenblit, YenoBek nNpsMOXOAALLMNA,
Uenosek HeaHaepTanbCKuid, Yenosek
pasyMHbIi  COBPEMEHHOro  Tuna.
Haxogkym  nMCKOMaeMbIX  OCTaHKOB,
BpPeMSA  CYyLLeCTBOBaHWA,  061acTb
pacnpocTpaHeHus, 06bEM Tr0/IOBHOIO
MO3ra, 06pas XXWU3HWU, opyaus.
Uenoseyeckne  pachl. OCHOBHbIE
6onbLune pachbl: eBponeouaHas
(eBpaswuiickasi), Herpo-aBCTpasongHas
(skBaTOpUanbHas), MOHrofionaHas
(a3nartcko-amepuKaHcKas). UepTbl
NMPUCNOCco6N1eHHOCTN NpeacTaBUTeNein
4esloBEYECKMX  pac K  YC/NOBUAM
CYLLECTBOBaHMS. EavHCcTBO
yesioBeyveckmx pac. Kputuka pacusma
lNMpakTnyeckoe 3aHATHE
«lMpncnocobneHHOCTb  YenoBeka K
pasHbIM YC/oBUSM cpedbl. BnusHue

reorpaguyeckon cpelbl Ha
MOpPON0rnto 7 (hr3nonoruto
yesioBeKa»

Pasgen 8. OpraHusmbl 1 OKpy>KaroLlasa cpeja

Tema 8.1. Copfep>xaHune y4yebHOro martepmana
JKonorus JKoMornms  Kak Hayka. 3agaunm , u
Kak Hayka. Cpefbl pasgensl 3KONOrnu. MeTofpbl
YKU3ZHN. 3KO0NOrNYecKnx nccnefoBaHNi.
JKonornyeckne hakTop  IKOMOrM4Yeckoe MWUPOBO33pPeHME
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JKonornyeckue

XapaKTepucTuKu
nonynaunm

COBpPEMEHHOI0 yenoseka. Cpefbl
obuTaHMa  opraHW3MoB: BOJHa4,

Ha3eMHO-BO3yLLUHas, noyBeHHas,
BHYTpPUOpPraHu3MeHHas.

Jkonorunyeckune (hakTOpBbI.
Knaccugurkayms 9KONOTrNYecKnx
(haKTopOB: abnoTunyeckue,

6UOTMYECKME U AHTPOMOFEHHbIE.
[leficTBMe 3KONMOrMYecKUx (HaKTopoB

Ha opraHu3mMbl.ABMOTMYECKUE
(hakTOpbI: CBET, Temnepartypa,
B/IAXKHOCTb. doTonepnoan3m.

MpucnocobneHns  opraHusmMoB K
[eNCcTBMI0  abNOTUYECKNX (haKTOPOB.
Buonoruyeckme putmbl. BroTnyeckne

(hakTOpbI. Buapl OMOTUYECKMX
B3aUMOLENCTBUIA: KOHKYpeHLus,
XULLHMYECTBO. Mapa3ntusm,
MyTyasin3m, KOMMeHcan3m

(KBapTMPaHCTBO,  HaxNebHMYecTBO),
ameHcanu3m, HemTpanusm. 3HayeHue
OMOTUYECKMX B3aMMOAENCTBUIA  ANS
CyLLecTBOBaHuUs opraHv3MoB B
NPUPOAHbIX coobLecTBax.
Jkonorunyeckune XapaKTepuUCcTUKM
nonynauun. OCHOBHblE MOKa3aTenn
nonynsunn: YACIEHHOCTb, NIOTHOCTb,
POX[aemMoCTb, CMEPTHOCTb, MPUPOCT,
murpaums. [OuHamMmyMKa YWCNEHHOCTU
nonynaumm n eé perynsayms
lNMpaKTn4yeckoe 3aHATHE

«MofCcYéT  MNOTHOCTM  MONyANAUMiA
pasHbIX BUAOB pacTeHWn»

Pasgen 9. CoobuiecTBa 1 3KOIOrMYeCKMe CUCTEMBI

Tema 9.1.
CoobuectBa
OpraHun3moB,
3KOCUCTEMBI

Copgep>xaHue y4ebHOro matepuana
Coo0LecTBo opraHn3MoB - GMOLEHO3.
CTpyKkTypbl  6MOUEHO3a:  BWOBas,
NPOCTPaHCTBEHHAS, Tpohmyeckas
(nvwesas). Buabl-goMmrHaHTbl. CBA3M
B 6MOLIEHO3e.

3Konornyeckune CUCTEMBI
(skocucTemsl). MoHATMe 06
aKocucTeme 7 6uoreoueHo3e.
®YHKUMOHaNbHbIE KOMMOHEHTbI
9KOCUCTEMbI: NPOLYLEHTHI,
KOHCYMEHTHbI, pesyLUeHTbI.

Kpyrosopor  BewWecTs UK  MOTOK
3Heprumn B aKocucteme. Tpoduryeckne
(NnLLeBble)  YPOBHU  3KOCUCTEMBbI.
Muuwesble uenn ¥ ceTn. OCHOBHbIe
rnokasaTtenu 3KOCWUCTeMbl: 6uomacca,
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Tema 9.2.
MpupogHble
akocucTeMbl bBuocepa -
rnobasbHas
aKocucTema 3emun

Tema 9.3.
Bnnanwne
aHTPOMOreHHbIX
(haKTOpPOB Ha 6unocgepy

Tema 9.4.

npoayKuus. JKoornyeckume

nupamuapi: npoayKLUnun,
yncneHHocTn, 6uomaccel. CBONCTBa
3KOCUCTEM: YCTONYMBOCTb,
camoperynauus, passuTue.
CykKueccus.

CopepxaHue yyebHOro marepuana
MpupogHble 9KOCUCTEMBI.

JKOCUCTEMbBI peK 1 03ép. IKocucTema
XBOMHOrO WU  LUMPOKOSIMCTBEHHOTO
neca. AHTPONOreHHble 3KOCUCTEMBI.
ATpO3KOCUCTEMbI. Y POOIKOCUCTEMBI.
Buonornyeckoe ”  XO3A9MCTBEHHOE
3HayeHue arpoakocucTem 7
yp603KocucTeM. BuopasHoobpasue
KaK (pakTop YCTOMYMBOCTM 3KOCUCTEM.
CoxpaHeHune 610oN0rMYecKoro
pasHoo6pasmns Ha 3eme

YyeHne B. W. BepHagckoro o
6uocgepe. paHuuUbl, cocTaB W
CTPYKTypa 6rocgepsl. XKunsoe
BELLleCTBO n ero (hyHKLMN.

OcobeHHOCTH 6rnochepsl Kak
rno6anbHoMn 3KOCUCTEMBI.
[dnHamunyeckoe paBHOBecue 7
obpatHass  cBA3b B Buocdepe.
KpyroBopoTsl BeLLecTB "

OMOreoXMMmMYeckmne LNK/bl 3/1EMEHTOB
(yrnepoga, asota).  30Ha/IbHOCTb
orocgepbl. OCHOBHbIE 6GUOMbI CYLLN
MpoeccnoHanbHoO
OpPUEHTUPOBaAHHOE cogepxaHue
(copep>xaHue NpPUKIagHOro Moayns)
CopepxaHue yyebHOro martepuana
UenoseuecTtBo B 6uochepe 3emnu.

AHTPOMNOreHHbIe N3MEHeHNs B
6rocepe.

no6anbHble aKonormyeckue
npo6nemMbl. CocyLlecTBOBaHUe
npuposabl 7 4e/ioBEYeCTBa.

CoxpaHeHVe 6MOpasHOOOpasns  Kak
OCHOBa YCTON4YMBOCTU  BuMochepsl.
OcHoBa paLMoHaIbHOrO YnpaB/ieHuUs
NPUPOAHbLIMK  pecypcamu K KX
ncnonb3oBaHue. JocTmkeHns
6ronoruy 1 oxpaHa nNpUpPoLb!
MpaKTnyeckune 3aHATUSA

«OTX04bl NPON3BOACTBA» Mo
«3KoJIornyeckme acnekKThl
npodeccnoHanbHON AeATeNbHOCT»
MpodeccrnoHanbHO
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BnuaHuve coumanbHo-
3KO0JIOTNYECKUX
(haKTOpPOB Ha 30POBbE
yesoBekKa

OpPVEHTMPOBAHHOE cofep>xaHue
(cosep>kaHune NPUKNAAHOTO MOAYA)
CopeprxkaHue ydebHOro matepmana
300poBbe M €ro  cocTaBnfoLLue.
dakTOopbI, MONOXMNTENbHO 7
0TpMLATENbHO BMSIIOLLME Ha
OpraHvM3M  YesioBeka. Mpobnema
TEXHOTEHHbIX BO3LEeNCTBMM Ha
300P0OBbE yesoBeka
(aneKTpomarHuTHble Mons, 6bIToBas
XUMUS, N30bITOYHbIE LWYMbI, paguauus
n  T.N.). ApantauuMs  opraHusma
yesioBeKa K (pakTopam OKpY>KatoLLei
cpegbl. MpuHUMNbI  HOPMUMPOBaHMS
340poBbecbeperaroLLlero  NoBefeHus.
dun3nyeckas aKTMBHOCTb M 340POBbE.
Buoxnmuyeckme acnekTbl
paunoHanbHOro NUTaHUA
JlabopaTopHoe 3aHATHE

«BnuaHmne abuoTnyecknx ¢aKTopos
Ha 4yenoBeka» (B KayecTBe TPUITEPOB,
CHUXXAKLLNX paboToCrnocobHOCTb,
MCNONb30BaThb ycnoBus
OCYLLeCTB/IEHUA  NPOGecCUOHaNbHOM
[eATeNlbHOCTM:  WyM, Temnepatypa,
(hm3nyeckan Harpyska u T.4.)

Pasgen 10. OCHOBbI 6MOTEXHOIOMNN

Tema 10.1.
OCHOBbI BMOTEXHOMIOTNN

Tema 10.2.
BunoTtexHonoruu
B XXM3HW 1 npoeccnm

CogepxxaHue yuebHoro marepuana
BruoTexHonorus KaK oTpacib
npou3BoAcTBa. [eHHad WHXXeHepus.
dTanbl co3[4aHUsi PEKOMOUHAHTHOW
AOHK ¥© TpaHCreHHbIX OpraHM3MosB.
KnetouyHas wuHXeHepusa. KneTouHble

KYNbTYpbl. MWuKpOKIoHanLHoe
pasMHOXeHwue pacTeHWiA.
KnoHupoBaHue

BbICOKOMPOALYKTUBHbIX
CeNbCKOXO3ANCTBEHHbIX OpraHM3mOB.

JKonornyeckume 7 aTuyeckme
npobnembl. MO - TreHeTU4Yecku
MOAN(ULMPOBAHHbIE OPraHU3Mbl
MpoeccrnoHanbHO
OpPUEeHTUPOBaHHOE cofepxxaHune

(cosepxaHue NPUKNAZHOro MoAyss)
Cogep>xxaHune yuebHOro matepuana
lNMpaKTn4yeckoe 3aHATUE
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OCHOBHbIE HanpasneHus
COBpPEMEHHON  OuoTexHonorum B
npogeccroHanbHon LeaTeNIbHOCTU
yenoseka. MeTogbl 6GUOTEXHONOTUN.
OO6bekTbl  6UoTexHoMOMMKN.  ITUKA
OMOTEXHONOMMYECKMNX U FEHETUYECKNX
3KCMEPVMEHTOB.

Keiicbl Ha aHanu3 uHMopmaymMm o
Hay4HbIX [OCTUXXEHMAX B 06nacTu
reHeTUYeCcKmX TeXHONOrui,
KNETOUYHON  MHXEHEPUW,  MULLEBbLIX
OGVOTEXHONOTUIA.

3awmta Kelica: npeacraBneHune
pe3ynbTaToB peLueHns Kelcos
(BbICTYN/IEHME C Npe3eHTauuen)
MpaBuna noucka n aHanmsa
OM03KO0NIOTMYECKON WMHpOpMaLmMn 13
Pa3NYHbIX WUCTOYHMKOB (Hay4yHas w
y4ebHO-Hay4yHas nmTepaTtypa,
CpeAcTBa  MaccoBOW  MHGopmalmu,
ceTb VIHTepHET u fpyrue)

Pasgen 11. PeweHne KeincoB B 06/1aCTV BMOTEXHOSIOT I

Tema
11.1.1. BuoTtexHonoruu
B MPOMbILL/IEHHOCTU

Tema 11.1.2.
CounanbHOo-3TNUYECKNe
acnekThbl
ONOTEXHONOT A

MpodeccrnoHanbHO
OpPUEHTUPOBAHHOE cogepxaHue
(cosepxaHue NPUKNAAHOI0 MOAY/SA)
Cogep>xxaHune yyebHOro matepuana
lMpaKTnyecKune 3aHATUA

Pa3Butue MPOMbILLEHHON
OMOTEXHONOMMIA N ee MPUMEHEHME B
YKM3HW YenoBeka.

Keiicbl Ha aHanM3 WHQopmauum o
pasBUTUN MPOMbILLIEHHO
O6MOTEXHONOrNiA (MO MUHK-TPYNNam).
3awmta Kelica: npeacraBneHune
pe3ynbTarToB peLleHus KelicoB
(BbICTynMeHMe € npeseHTaumen),
MOMCK W aHaiM3 UHQopmauum u3
Pa3NINYHbIX WUCTOYHMKOB (Hay4yHas W
yl—leﬁHO-HayLIHaﬂ nutepartypa,
CpeacTBa  MaccoBOW  MH(OpMaLuu,
ceTb VIHTEpHET u fpyrue)
MpodeccrnoHasibHO
OpUEHTUPOBAHHOE cofepxxaHuve
(copep>xaHue NpUKIagHOro Moayns)
Cogep>xaHue yuyebHOro matepuana
NMpaKTn4yeckune 3aHATUA

STnyeckue acrnekTbl pas3BmTUA
OMOTEXHONOMMIA 1 NMPUMEHEHNE WX B
XXM3HW YesoBeKa.

Keiicbl Ha aHanu3 WHgopmauun 06
3TUYECKNX acrnekrax pasBmTUA
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6noTexHonornii (No MUHM-rpynnam).
3awnTa Kelica: npeacTaB/ieHne
pe3ynbLTaToB peLueHus KelicoB
(BbICTYN/IeHMe € Npe3eHTauueit),
MOUCK W aHanu3 uHgopmaynmn u3
pPas3IMYHbIX WUCTOYHUKOB (Hay4dHas u
yuyebHO-HayuHas nuTeparypa,
CpeAcTBa MaccoBOW  MHGopmauuu,
ceTb VIHTepHeT 1 gpyrue)
MpodeccroHanbHO
OpUEeHTUPOBaHHOE cofep>kaHue
(copep>xaHue NPUKIagHOro MoAays)
Copgep>xaHue yuebHOro matepuana
MpaKTnyeckmne 3aHATUA
PazButne 61oTexXHONOr N c
NPUMEHEHUEM TEXHMYECKUX CUCTEM
(6nonHxeHepus,  6MOMHMDOPMATUKA,
6MOHNKA) U UX NPUMEHEHME B XXU3HU
Tema yesioBeka
11.1.3. BMOTEXHOMOTUN  Kelicbl Ha aHanM3 WHGOPMaLUM O
N TEXHNYECKNE passuTumn 6noTexHonoruni c
CNCTEMbI NPUMEHEHNEM TEXHUYECKUX CUCTEM
(no MUHA-IpyMMam). . o O
3awnTa Kelica: npeacTaBieHne
pe3ynbTaToB peLueHuns KelicoB
(BbICTYN/IEHWEe € MNpe3eHTaLMER),
NOUCK W aHaaM3 WHgopmauum us
pPasNUHbIX UCTOYHMKOB (Hay4Has u
y4yebHO-HayuHas nuTepatypa,
cpeacTBa MaccoBOM  MHMopmauumn,
ceTb VIHTepHeT n gpyrue)
MpomexyTouHas attecTauus (AMpPepeHLNPoOBaHHbIN 3a4eT) 2
Bcero: 72

v
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3. YCJZIOBUA PEANTM3ALINN MPOITPAMMbI OBLLLEOEPA3OBATE/IbHO

ANCUUMAVHBI

3.1. Tpe6oBaHMA K MUHMMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecneyeHnto

Peanusauuns nporpammbl y4e6HOro npegmerta TpebyeT Hanmums yuebHOro kabmHeta 6uonorum:

MocafiloMHble MecTa Mo KOMIMYecTBY 06YyYatoLnXCs;
paboyee MECTO NpenojaBaTens;

O6opypnoBaHue yyebHOro KabmHeTa (HarnsagHble nocooms):

CreHf «/HCTPYKLMSA N0 TeXHMKe 6e30MacHOCTU 1 OXpaHe Tpyda».
VH(OopMaLNOHHbIA CTEHA C pasfenamu:

«HhopmaLmn»

«TexHnKa 6e30macHOCTU B KabuHeTe 61MOornm»

«OKasaHue nepsoii NOMOLLU»

«["0TOBMMCS K 3a4eTy»

«buonorna B nnoAeccun»

MnakaThl:

YMK

«IBOMNKOLMSA YeI0BEKAY;

«Pa3BuTre opraHuyeckor

«Bugpl. Obpa3oBaHue BULOBY;
«HaMBMAYyanbHOE pa3BuTUE OpraHnu3mMay;
«XXN3HEHHBIN LMK KNETKU»;
«Meno3»;

«CTpoeHune KNeTKn»; b
«A4p0o. XpOMOCOMbI»;

«®POTOCUHTESY;

«OHEPreTUYecKnin 06MeH KNeTKun»,
«CTpoeHmne n pennukauuns JHK»;
«BbnocnHTes 6enka. TpaHCKpUNUms»;
«bnocuHTes 6enka. TpaHCnALMA»;
«AnrnbprnaHoe CKpeLiBaHme;
«MOHOrM6pnaHOE CKpeLLmBaHue».

Pabouune nporpammbl

KOHTPO/ILHO - OLEeHOYHbIE CpeacTBa

MeToanyeckune ykasaHus no BbIMNOHEHWIO BHEAYANTOPHbIX CAMOCTOATE/IbHbIX paboT.
MpaKTUKyM No NpoBeAeHNI0 1a60paTopHbIX U NPaKTUYeCKMX paboT

OnopHble KOHCNEKTbI, KPOCCBOPLAbI

ANropuTMbl peLLeHNs 3KONOTUYECKNX, TeHETUYECKUX Y XUMUYECKMX 3afaY
MeTofmyecKme pekoMeHaaumny rno paboTe ¢ UCTOUHMKaMU MHOpMaLmm(paboTa ¢

KHWUFON N T. A4.)

[VAaKTUYeCKWiA pa3aaToUHbIii MaTepuas ¢ 3N1eMeHTaMN UHTEPAKTUBHOIO 06YyUeHNs
KomnnekT yue6HO-HarnsAHbIX NOCo6uiA no y4e6HOW AMCUUNNHE «BUONOrns»:

TexXHMYecKuMe cpeicTBa 06yyeHus:

HoyTbyK «Acerr»
Tenesusop «<SAMSUNG
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3.2. "HopmaumoHHOoe obecneyeHe peanmsaymn NporpamMmbl
OCHOBHbIe UICTOYHUKM

[Nna cTyaeHTOB

1 Cyxopykosa, JI.H. Buonorus /6a3oBblit ypoBeHb/10-11 kn.-M.: MpoceeLieHmne,2019

2. KameHcknid, A.A. bruonorus: Obuas 6uonorus: yyebHuk. - M.: poda, 2018

3. CyxopykoBa, JI.H. buonorus: 6a3oBblii ypoeHb. 10-11 kn.-M.: MNpoceelyeHune,2015

4. CyxopykoBa, JI.H. Buonorus: 6a3oBblii ypoBeHb. 10-11 kn.-M.: TpocsewieHne (
3N1eKTPOHHasA 6m6b1-Ka)

5. KameHcknia, A.A. bronorus: O6uias 6uonorus: yuyebHunk,- M.: [pota, 2014

6. TepemoB, A.B. Buonornyeckme cuctembl U npoueccbl: y4yebHuMk 11 knacc. - M:
Bnagoc, 2020
7. Yebbiwes, H.B. bBuonornuyeckuii TemaTMyeckuin cnosapb: ydebHoe nocobue. - M.

Akagemunsa, 2006

[na npenogasatenen m

1 ®epepanbHbld 3aKOH 0T 29.11.2012 Ne 273-®3 «O6 o06pasoBaHuM B PoCCUMICKOM
depepaynm».

2. Mpuka3 MuHucTepcTBa o06pa3oBaHus U Hayku P® ot 17.05.2012 Ne 413 «0O6
YyTBepXAeHUn  (heflepanbHOro rocyfapcTBeHHOro obpas3oBaTe/ibHOro CcraHAapTa  CpeaHero
(nonHoro) o6uiero o6pasoBaHms». , —

3. Mpuka3 MuHucTepcTBa 06pasoBaHNa N Haykm P® ot 29.12.2014 Ne 1645 «O BHeceHWUN
n3meHeHnii B MNMprkas MuHucTepcTBa 06pa3oBaHna U Hayku PP ot 17.05.2012 Ne 413 “06
yTBEPXAeHUM  (peflepasibHOr0 rocyAapCTBEHHOro 06pas3oBaTe/lbHOr0 CTaHAapTa  CpeaHero
(nonHoro) o6uiero o6pasoBaHmsA”».

4. Mucbmo [enapTameHTa rocygapCTBEHHOW MNOMWMTUKM B cdiepe MNOArOTOBKM pPaboumx
Kagpos u AMNO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHpaumu Mo
opraHusaumMm  NoOnyyveHUs  cpefHero  obwero obpasoBaHWs B npefenax  OCBOeHWUS
obpa3oBaTe/ibHbIX NPOrpaMm cpegHero npogeccroHanbHOro obpasoBaHuMs Ha 6a3e OCHOBHOMO
o6Lero o6pasoBaHNs ¢ y4eToM Tpeb6oBaHUiA (hefepasibHbIX FOCY4apCTBEHHbLIX 06pa3oBaTe/ibHbIX
CTaHZapTOB W MOMy4Yaemoi npodeccum MM CrneymanbHoOCTU CpeaHero Mnpog)ecCUoHanbHOro
06pa3oBaHusA».

5. MabpuensH O.C., Jlbicosa I.I. Xumua: kHuara fpna npenogasatens: y4ye6.-mMeTof.
nocobue. — M., 2012.
6. MabpvensH O.C. u gp. Xumusa s Npogeccuin 1M crneumanbHOCTed TeXHUYECKOro

npoguna (3NEKTPOHHOE NPUNOXKEHKE).

JononHuTe/IbHbIe UCTOYHUKU
[Ansa cTyaeHTOB

1.3axapos, B.b. O6wasa 6uonorus: yuebHnk 10-11 knacc. - M: Apoda, 2010 n;oo.

2 TepemoB, A.B. bBuonormyeckme cuctembl U npoueccbl: y4yebHMK 11 knacc. - M:
Bnapgoc, 2010

3 Uebblwes H.B. Buonornyecknin TemaTuyecknini cnoBapb: y4ebHoe nocobue ans CTyAeHTOB
CMno.-M.: Akagemns,2006

4 TynukuH E.W. Ob6wwas 6uonorus ¢ 0CHoBaMM 3KONOTMW U NPUPOAOOXPaHHON AeATeNbHOCTY:
y4yebHoe nocobue. - M.UPIMO, Akagemns,2010

[Ons npenogasartenen
1 Buonorusa: B 2 1. / nog pea. H.B.ApbiruHa. — M., 2010.
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2. Buonorus: pykoBoACTBO K NpakTU4YeckuMm 3aHAaTuaM / nog ped. B.B.MapkuHoii. — M.,
2010.

3. OapsuH Y. CounHeHna. — T. 3. — M., 1939.

4. JapsuH Y. MNMpouncxoxaeHne sugos. — M., 2006.

5. KobbinsHckuii B.A. ®unocogus aKonormun: KpaTkuii Kypc: yveb. nocobue ans By3oB. —
M.,2010.

6. Opnosa 3.A. icTopus aHTPONONOTMYECKNX YHeHUIA: Y4ebHUK a5 By30B. — M., 2010.

7. MexoB A.I. Buonorug, reHeTnka n napasmtonorng. — M., 2010.

8. Yeobbiwes H.B., MpuHesa I'.I'. buonorua. — M., 2010.

MNHTepHeT-pecypchbl
1 www sbio.info (Bca 6uonorus. CoBpemeHHas 61onorus, ctaToll, HOBOCTW, 6UBIMOTEKA).

2. www.window.edu.ru (EgMHoe OKHO gocTyrna K ob6pa3oBaTefibHbIM pecypcaM VHTepHeTa
no 6uonorun).

3. www.5ballov.ru/test (TecT gns abuTypreHTOB Mo BCEMY LUKO/ILHOMY Kypcy 6uonorun).
4. www vspu.ac. ru/deold/bio/bio. htm (TenekoMMyHWKaUMOHHbIE BUKTOPWUHBI MO
O6M0N0rMN — 3KONOTMK Ha cepBepe BOPOHEXCKOro YHUBEPCUTETA).

5. www.biology.ru (Buonorus B OTKpbITOM Konnemke. CalT COLEPXUT 3MEKTPOHHbIN
y4ebHUK no 6uonorumn. On-line TecThbl).

6. www.informika.ru (9neKTpOHHbIV y4ebHMK, 60/bLIOA CNUCOK MHTEPHET-PECYPCOB).

7. www.nrc.edu.ru  (buonoruyeckasds  KapTuHa  mMupa.  Pa3gen  KOMMNbKOTEPHOro
y4ebHMKa,pa3pabo-TaHHOro B MOCKOBCKOM rocyapCTBEHHOM OTKPbITOM YHUBEPCUTETE).

8. www. nature, ok. ru (Pegkme ©n wucyesalolMe XUBOTHble Poccum — nNpPoekT
3Konornyeckoro ueHTpa MI'yY um. M.B.JlomoHOCOBa).

9. www.kozlenkoa.narod.ru (Ons Tex, KTO yuuTCca caM W YUYUT [PYTUX; OYHO U

OUCTaHLMOHHO, 61oNornn, XMMnn, Spyrum npegmeram).

10.  www.schoolcitv.bv (Buonorus B sonpocax n oteetaxVv

11, www bril2002.narod.ru (Buonorus pfans WKONbHUKOB. KpaTkas, KOMMNakTHas, HO
[OCTAaTOYHO noApobHas uHpopmaums no pasgenam: «O6was o6uonorus», «boTaHMKa»,
«300n0rns», «4enoBek»



4. KOHTPO/J1b n

OLIEHKA

OBLLEOBPA3OBATE/IBHON ANCLUMUMINHDI

Obwasa/npodeccmoHanbHas
KOMMeTeHUUA

OK 01. Bblbupatb cnocobebl
peLleHuns 3a4a4 NpoeccroHabHOM
[eATeNbHOCTU NPUMEHUTENIbHO

K pPa3NnnUyYHbIM KOHTEKCTaM.

o ML, ;
OK 02. icnonb3oBaTb
COBpPEMEHHbIe CpeacTBa Noucka,
aHasiM3a n UHTepnpeTalmm
NH(opMaLMK, N UHPOPMALNOHHbIE
TEXHOMOrNY AN19 BbIMOMHEHUA 3afa4
NpoeccMoHaNbHO AeATeIbHOCTU.

OK 03. MNnaHupoBatb U
peann3oBblBaTb COOCTBEHHOE
npodeccroHanbHoe 1 IMYHOCTHOE
pasBuTue, NPeANPUHNMATENLCKYIO
[eATeNlbHOCTb B NPO(eCcCHOHaIbHOM
cthepe, MCMOMBb30BATL 3HAHUA MO
NpaBoBOWA N (hMHAHCOBO
rPaMOTHOCTU B Pas/INyHbIX
YKU3HEHHbIX CUTyauusaXx;

OK 04. OthpeKTnBHO
B3aUMOZelcTBOBaTb M paboTaTb B
KOJINEKTUBE N KOMaHJE;

Pasgen/Tema

Pasgen 5
Tema 5.1,5.2,5.3,5.4.
Pasnen 9
Tema 9.1,9.2,9.3,9.4.

Pasgen 1Tema 1.1.

Paspgen 2 Tema 2.1.2.2,2.3.

Pasgen 3 Tema 3.1,3.2.

Pasgen 4 Tema 4.1,4.2,4.3.

Pasgen 5

Tema 5.1,5.2,5.3,5.4.
Pa3gen 6 Tema 6.1,6.2
Pasgen 7 Tema 7.1,7.2,7.3
Paspnen 8 Tema 8.1
Pasgen 9

Tema 9.1,9.2,9.3,9.4.

Pasgen 10 Tema 10.1.10.2.

Pasgen 11

Tema 11.1.1,11.1.2,11.1.3
Pasgen 2 Tema
2.1,2.2,2.3.

Pasgen 5

Tema 5.1,5.2,5.3,5.4
Pasgen 6 Tema 6.1,6.2
Paspen 7 Tema 7.1,7.2.7.3
Paspgen 8 Tema 8.1
Pasgen 9

Tema 9.1,9.2,9.3,9.4
Pasgen 10 Tema 10.1,10.2
Pasgen 11

Tema 11.1.1,11.1.2,11.1.3

Pasgen 2 Tema 2.1.2.2,2.3.

Pasgen 3 Tema 3.1,3.2.

Pasgen 4 Tema 4.1,4.2,4.3.

Pasgen 5
Tema 5.1,5.2,5.3,5.4.

Pasgen 10 Tema 10.1.10.2.

Pasgen 11
Tema 11.1.1,11.1.2,11.1.3
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PE3YJIbTATOB

OCBOEHUA

Twn oueHOUYHbIX
MeponpuATniA

YCTHbI onpoc
BbLIONHEHMe TecTa
Keiic - 3agaHne
MpaKkTnyeckue n
nabopaTopHble paboThbl
BrYonormyecknin AUKTaHT
Pa3HOypOBHeBbIE
3afaHnA
®poHTa/bHbIN 0npoc

YCTHbIl onpoc
Brnonornyeckunin AMKTaHT
KoHCNeKThI

PebepaTbl i
Coob6LeHus
MpakTnyeckune u
nabopaTopHble paboThbl
Kelicbl - 3agaHus
BbLloNHeHWe TecTa

®poHTaNbHbIA onNpoc
[MpakTnyeckme un
nabopaTopHble paboThl
PelueHune
reHeTUYeCcKnUx u
9KONOrnYecKnx 3agau
3awuTa Kelica
(BbICTYNIEHME C
npeseHTaLueit)

YCTHbIA orpoc W
®PpOoHTa/bHbIN KOHTPO/Ib
MpakTnyeckune paboTsbl
BbLUONHEHNWe TecTa
YCTHbIA onpoc
®PpOHTa/IbHbBINA KOHTPO/b
MpakTnyeckue n
nabopaTopHble paboThbl
BbinonHeHne TecTa
HabntogeHve 3a Xo40Mm
BbIMO/IHEHMSA NPaKTUKO-



OK 07. CopeirctBoBatb
COXPaHEHUIO OKpY>KatoLLeli cpeabl,
pecypcocbepexxeHuto, NPUMeHATb
3HaHWUA 06 M3MEHEHUW KNMaTa,
NPUHLMNBLI 6EPEXINBOrO
NpPon3BOACTBA, 3NPEKTUBHO
[eNnCcTBOBaTb B Ype3BblYaHbIX
cUTyaLmsax

MK 1.1 BbINONHATH
MOArOTOBUTE/IbHbIE Pa6OThI NpU
NPOW3BOACTBE KaMEHHbIX paboT;

MK 1.2. Mpoun3soanTb 06LMe
KameHHble paboTbl pasIN4yHoON
CNOXHOCTY;

MK 1.6. KoHTponMpoBaTb Ka4yecTBo

Pasgen 5
Temab.1,5.2,5.3,5.4

Pasgen 9
Tema 9.1,9.2,9.3,9.4

Pasgen 9

Tema 9.1

Pasgen 11

Tema 11.1.1,11.1.2,11.1.3

Pasgen 10 Tema 10.1.10.2.
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OpPUEHTUPOBaHHbIX
3afaHuin
MpepcTtaBneHue
pe3ynbTarToB
MPaKTUYECKUX U
nabopartopHbIX paboT
MpoBefeHne
XUMUYECKOTO
aKcnepumeHTa
BbinonHeHne
KOHTPOJIbHbIX
paboT no
pasfenam LUCLUUNIINHbI
OueHka
CaMOCTOATE/IbHO
BbINO/IHEHHbIX 3afaHNiA
BbinonHeHwe 3afaHni
NPOMEXYTOUHOWA
aTTecTauuu
PelleHne 3KoNornyecknx
3afay
CocTaB/ieHNe ypaBHeHU
XUMUYECKNX peaKkL i,
NNNIOCTPUPYHOLLNX
npoLieccel,
npoucxopasLiune npu
YCTPaHEHUN XECTKOCTH,
BOAb!

YCTHbIV onpoc T
[MpakTuyeckue n
nabopaTtopHble paboThbl
BbinonHeHne TecTa
PelleHne 3KoNornyecknx
3afav

Buonornyeckunii AUKTaHT

TemaTuyeckoe
TecTupoBaHue
lMpakTuyeckue n
nabopartopHble paboThbl
PellieHWe reHeTUYeCKMX
3afavy

3alimnTa TBOPYECKMX
paboT

Pa3paboTka rnoccapus

OueHunBaemMas guCKyccus
Mo BOMpocam NeKLUmm.
MpeacTaBneHne yCTHbIX
COOOGLLIEHNI C
npeseHTauuei,
NOArOTOB/EHHbIX NO



KaMeHHbIX paboT;

MK 1.7. BbINONHATL PEMOHT

KaMeHHbIX KOHCTPYKL WA

Pasgen 11
Tema 11.1.1,11.1.2,11.1.3

Paspen 11
Tema 11.1.1,11.1.2,11.1.3
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nepeyHo NCTOYHUKOB,
PEKOMEHA0BAHHbIX
npenojaBaTesem.
AWKTaHT Ha
NCrnonb3oBaHne
apryMeHTOB,
610N0rNYecKoli
TEPMUHOIOTN 1
CUMBOJIVIKN.
AnddepeHLMpoBaHHbIi
3aueT
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Oata n Ne
npoTokona
PacCMOTpPEHU
S LMK/I0BOM
Komuccuen

wlw .8 "

L i i

Oata n Ne
npoToKosna
paccMOTpeHuns
MeTOANYECKNM
coseTom/
nefarorMyeckm
M COBETOM

'n4
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