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1. Ob6mas xapakrepucTuka padoydeil mporpaMmmbl 0011e00pa3oBaTeIbLHOM
AucHUNInHbI «buosorus»

1.1. MecTO AMCHUILITHHBI B CTPYKTYpPe NpodecCHOHAIBbHO 00pa3oBaTeIbHOM
nporpammsl CI1O:

OO6mieoOpazoBaTenbHas AUCHUIUIMHA «buonorus» sBisieTcs 00sA3aTEeIbHON
4acThIO 00111€00pa30BaTEILHOTO IIMKJIa 00pa30BaTEILHOM MIPOTPAMMbI B COOTBETCTBHUH
¢ ®I'OC no crnennanpuHoct: 15.02.16 TexHosaorusgs MamyuHOCTPOECHHUS

1.2. e u miIaHupyeMble pe3yJIbTaThl 0CBOCHUS JUCIUIJIMHBI:

1.2.1. Uenu gucumnauHsol

Lenb: hopmupoBaHue y 06y4aloLmUXCca CUCTEMbI 3HAHUIA O PA3NUYHbIX YDOBHAX
HU3HW CO 3HAHMEM COBPEMEHHbIX NPeACTaBNEHU O XWBOW NMPUPOAE, HABLIKOB MO
NpOBefeHNio OUONOTUYECKUX WCCNefoBaHMI C COBNIOAEHWEM 3TUYECKWUX HOPM,
apryMeHTMPOBAHHOW JIMYHOCTHOW NO3ULMKM N0  OEpexHOMY OTHOWEHU K
OKpyWalllen cpege.

3apauu:

* nosny4yeHve dhyHAAMEHTANbHLIX 3HAHUI 0 Buonornyeckux cuctemax (Knetka,
Opranusm, [lonynauus, Bup, 3Jkocuctema); WCTOPUM PA3BUTUA COBPEMEHHbIX
NpPEeACTaBIEHU O WUBOW NPUPOAE, BbIAAIOWMXCA OTKPBITUAX B OMONOrMYECcKo HayKe;
DOAKM BUONOTNYECKON HAVKU B (HOPMUPOBAHUM COBPEMEHHOI ecTecTBEeHHO.HAYYHOM

KapTUHbI MUPA; METOAAX HAYYHOrO NO3HAHUA;

® OB/3aflEHUE YMEHUAMMU NOTUYECKU MbICAUTb, 0OOCHOBLIBATE MECTO W POJb
OMONOrMYECKMX 3HAHWIA B NPAKTUYECKOW [EATeNbHOCTW NoJel, pasButuu
COBPEMEHHbIX TEXHONOTUIA; ONpPEAenATb XWBble 00BEKTbl B NPUPOAE; NMPOBOAMTL
Hab/t0AEHMA 338 IKOCUCTEMAMMU C LIENbIO UX OMUCAHUSA W BbIABNEHMA €CTECTBEHHLIX I
aHTPOMOreHHbIX U3MEHEHUIA; HAaxX0AUTb U aHANU3UPOBaTb UHMOPMALMID O HUBLIX
00beKTaxX;

® pasBUTUE MNO3HABATENbHbLIX WMHTEPECOB, WHTENNEKTYyaNbHbIX M TBOPYECKUX
cnocobHocTe obyyalowuxcs B nNpoLecce WM3yyeHUs OUONOrnYeckux SBIEHWI;
BLIAAKOWMXCA AOCTUXKEHWIA BMONOrMK, BOWEAWMUX B 0OWEYeN0oBEYECKYIO KYIbTYDRY;
CNOMHBIX U NPOTUBOPEYUBBLIX NYTEN PA3BMTUA COBPEMEHHbIX Hay4HbIX B3rNsf0E,
uaei, Teopun, KOHUenuuin, runote3 (0 CYUWHOCTM U NPOUCXOKAEHUU IKU3HY,
yenoBeka) B xoAe paboTbl C Pa3NMYHbIMKU UCTOYHUKAMU MHDOPMALM;

® BOCNWUTaHUE YOEXAEHHOCTH B HEOOXOLMMOCTU MO3HAHWUA XWBOK NPUPOLBI,
HeoOX0AMMOCTU PaLMOHaNbHOTO NPUPOAONONb30BAHUA, BEPEKHOrO OTHOWEHUS K
MTPUPOAHbBIM PECypcaM W OKpyxatoluen cpeae, COOCTBEHHOMY 3A0POBbLIO; YBAXKEHUSA K
MHEHUIO ONNOHEHTA NPU 0OCYKAEHUM BUONOTMYECKUX Npobrem;

® JCrO/b30BaHME NPUOOPETEHHBIX OMONOrMYECKUX 3HAHUWA U yMEeHuil B
NOBCEJHEBHOW JKW3HW ANA  OUEHKM nNOCNencTBuMiA CBOEN pAesTenbHocTH (K
[EeATENbHOCTU APYTUX NIOAEN) MO OTHOWEHWUK K OKPYXalWeNA Cpeae, 340POBLID
opyrux nogein M cobCTBEHHOMY 3[40pOBbIO; 000CHOBaHME M cobnwopeHue mep






Ocoboe 3HaYyeHue gucumnnanHa umeet npu hdopmuposaHum u paseutin OK n MK
(OK  ykaswiBalTcA M3 HoBoro makera @roc (M0 2022 ropa no
npogeccumn/cneumnansHoCTH)



Kon v HAaMMmeHoBaHue
thopMUpyeMbix

I'InaHupyeMble pe3ynbTaTbl 0CBOEHUA AUCLUMUIJTUHBI

O6bwme *

[lucymnauHapHbie’

OK 01. Beibupatsb
Cnocobbl pelweHus
3aaud
npodeCcCMoHaNbHO
NeATeNbHOCTH
NPUMEHUTENBHO K
Da3NUYHbIM
KOHTEKCTaM

B yacTu TpyAOBOro BOCNUTAHUA:
- TOTOBHOCTb K Tpyay, O0CO3HaHWe LEHHOCTM MacTepCTBa,
TpyAoN6Ke;

- TOTOBHOCTb K QKTUBHOW AEATENbHOCTM TEXHONOrMYECKOW U

COLManbHOM HANPaBAEHHOCTH, cnocobHOCTb WHULUUUPOBAThH,
BbIMOJIHATD

N1aHWpPoOBATh " CamoCTOATENbHO
OeATeNnbHOCTL,

- WHTEpeC K  pa3fiuyHblM  chepam

NeATeNbHOCTH,

TaKyH0

npodeccUoHanbHo

OBnageHue yYHUBEPCANbHBIMU YYEOHbIMM  MO3HABATE/bHBIMY

NEACTBUAMMN:
a) 6a3oBble NOrMyecKne fAelcTBums:
- CaMoCTOATeNbHO  (OPMYyNMPOBATH

]

npoHaemy, paccMaTpuBaTh €€ BCECTOPOHHE;
4/CTAHABNMBATL CYILECTBEHHbIA NPU3HAK WNU OCHOBAHUA [/
CpaBHeHUs, Knaccudukaumm u 0600 weHuns;

-onpenenAatb uenn [eATeNnbHOCTHU, 3dAdBdTb [MMdPaMETPLI

KPDUTEPUWU UX OOCTUKEHUA;
- BblABNATb 3dKOHOMEPHOCTH
pacCMaTPpUBAEMbBIX ABNEHNAX;

"

aKTyanu3npoBaThb

NPOTUBOPEYMS

"

B

- cthOopMWUpPOBaTb 3HAaHWA O MecTe W poau BGuonorun B
cucTemMe  eCTeCTBEHHbIX  HayK, B (opmupoBaHuu
COBDEMEHHOW eCTeCTBEHHOHAYYHOW KApTWUHLI Mupa, B
MO3HAaHUM 33aKOHOB NPUPOAbl W PELWEHUU KU3HEHHO
BAMHbIX COLMaNnbHO-3TUYECKHUX, 3KOHOMUYECKUX,
3KON0rMYeckux npobnem uyenoBeyecTBa, a TaKkKe B
pEeLIeHUU BONPOCOB PauUMOHANBHOTO
NpVYPOAONO0AbL30BAHUA; B (DOPMUPOBAHUM LEHHOCTHOIO
OTHOLWEHUA K npupoge, oOLLeCcTBY, YENOBEKY; O BKAALE
DOCCUICKUX U 3aPYBEKHBIX YYEHbIX - 61onoros B passutue
buonoruu; GYHKLMOHANBHOW FPAMOTHOCTM YeNoBeKa Ais
DELIEHMA KU3HEHHBIX NPoOneM,

- YMeTb BNafeTb CUCTEMOW BMONOrMYECKMX 3HAHMIA,
KOTOPas BKAOYAET:

OCHOBOMONarawwme BUONOTMYECKME TEPMUHBI U MOHATUS
(#W3Hb, KNETKA, TKaHb, OPraH, OpraHu3M, B1A, nonyaauus,
skocuctema,  OGuoueHo3,  Ouoctepa;  metabonusm,
rOMEOCTa3, KNEeTOYHbIA MMMyHWUTET, OuocuHTe3 Oenka,
buononumepsl, AUCKPETHOCTS, camoperynauus,
CaMOBOCNPOU3BEAEHUE, HACNEACTBEHHOCTb, U3MEHYMBOCTD,
3HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

1
YKa3blBaloTCA IMYHOCTHbIE MU MeTanpegMmeTHble pesyabTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmupyembie o0buieobpazoBaTeibHON ANCUUNINHON

2
OucumnnanHapHble (NpeameTHble) pe3ynbTaTbl yKasbiBatoTcA B cooTBeTcTBUM ¢ DIOC COO (B nocnegHen pegakumm ot 12.08.2022)




- BHOCUTb KODDEKTUBbI B N€ATENbHOCTb, OUEHUBATb COOTBETCTBVIQI buonoruyeckne Teopum: knetoyHas Tteopua T. lleaHHa,

pe3yNbTaToB  UeNAaM,  OUEHWBATb  PUCKU  NOCAeACTBUIA
[EATeNbHOCTH;

- Da3BMBATb KPEATUBHOE MbIWAEHUE NPU PELIEHUN HUZHEHHbIX
npobnem

6) 6a3oBbie uccnenoBaTenbCKkue AenCTBus:

- BNIafeTb HaBbIKAMN Y4EOHO 1CcCnenoBaTeNbCKOM U NPOEKTHOIA

- BbIABAATH NPUYUHHO -
337134y, BbILBUraTb TMMOTE3Y €€ PEleHMS, HAX0AUTb apryMeHTbl
117 [10Ka3aTeNbCTBa CBOMX YTBEPKALHMIA, 33/1aBaTh NApPaMeTpPbl U
KDUTEPUU PELeHUs;

- aHanu3upoBaTh MONYYEHHbIE B XOfe pelWeHUs 3aaauu
PE3YIbTAThl, KPUTUYECKM OLEHMBATbL WX  [OCTOBEPHOCT,
NPOrHO3MPOBATh U3MEHEHUE B HOBBIX YCNOBUAX;

- VMeTb NepeHOCUTb 3HAHUA B NO3HABATENbHYIO U NPAKTUYECKYIO
00NACTU U3HEAEATENbHOCTH;

- YMEeTb WHTErpupoBaTb 3HAHMA U3 Pa3HbIX NPEAMETHbIX

- BblaBUraTb HOBbIE UAEN, Npeanaratb OpUrMHaJbHbIE NOAX0AbI U

peweHuna;
- CNocobHOCTb WX WMCNONb30BAHMUA B MNO3HABATENbHOW U

@ IMa/bHO npaﬂmﬁa

M [lneitpena, P. BupxoBa; KNOHaNbHO-CENEKTUBHOIO
ummyHuteta [l. Jpnux, WU.UN. Me4yHUKOBA, XPOMOCOMHAs
~Teopus HacneacrteeHHoctu 1. Moprana,  3aKoH
3apopsiwesoro cxoactea K. bapa, 3BonouMoHHAA Teopus
4. [lapeuHa, CUHTETUYECKAA TEOpUs 3BOAKLMM, TEOPUs

YeBa; yeHua H.W. Basunos

. A.H. CeBepuoBa _ o nytax u HanpaBaeHuax 3sonoumuu, B.U.
BepHaackoro - 0 buocdepe;
3aKOHbl (eaMHO0OpPa3MA MOTOMKOB MEPBOr0 MOKONEHUS,
_pacuwenneHus NpU3HaKOB, HE3aBUCUMOTO HACNE0BAHNA
npu3Hakos [. MeHpgena, cuenneHHOro HacnefoBaHus
NPU3HAKOB U HapyweHua cuenneHua reHoe T. MopraHa;
~ TOMOJIOTUYECKUX PAAOB B HACNEACTBEHHOM U3MEHUMBOCTY
H./. Basunosa, reHeTu4eCcKoro pasHosecua [1x. Xapau n B.
BalinGepra;  3apopbiwesoro  cxoactea K. bapa,
OuoreHeTM4ecKoro 3akoHa 3. lekkens, ®, Mwnnepa);
NPUHUMNBI (YUCTOTHI FAMET, KOMNAEMEHTAPHOCTH);
npasuna  (muHumyma 0. Jlubuxa, 3Konoruyeckoi
nupamuabl yucen, GuomMaccel U 3Heprum);
runotesbl  (koauepsatHod A.W. OnapwHa, nepsuyHOrO
dynboHa [Ix. XonaeiHa, mukpocdep C. Pokca, pubozuma T.
Yek);
- chopMMpoBaTb YMEHMA PACKpbIBaTb  COAEPXaHWe
0CHOBOMONArawLMx BGMONOTMYECKUX TEOPUA U TUNoTe3:
KNETOYHOW, XPOMOCOMHOM, MYTAUMOHHOMW, IBONKOLMUOHHOM,
NPOUCXOMIAEHUA WU3HU U YeN0BeKa; BNafeHwe CUCcTemon
3HAHWI 06 OCHOBHBIX METOAAX HAYYHOrO MO3HaHMS,




MCMONb3yeMblX B GUONOTUYECKUX UCCNeAOBAHUAX HUBbIX
0ObEKTOB M 3KocucTem  (OnucaHue,  U3MepeHue,
nposefeHue HabnwaeHuin); cnocobamu BbIABNEHUS W
OLIEHKW aHTPOMNOTEHHBIX U3MEHEHUI B NPUDOLIE;

- cchopMMpPOBATb YMEHUA PACKPbIBATb OCHOBOMONArawLme
O1ONornYecKmne 3aKoHbl 1 3aKkoHomepHocTu (1. Menpens, T.
Moprana, H.W. Basunosa, 3. Tekkens, ®. Miwonnepa, K.
B3pa), rpaHuLLbl UX NPUMEHUMOCTM K JKMBBIM CUCTEMAM;

- YMETb BbIAENATb CYLLECTBEHHbIE NPU3HAKM:

CTPOEHMA BUPYCOB, KNETOK NPOKAPUOT U  3yKapuor;
O[IHOKNETOYHBIX M MHOTOKNETOYHbIX OPraHU3MOB, BU[OB,
tuoreoueHo308, 3kocuctem 1 brnocdepsl;

CTPOEHMA OPraHoOB U CUCTEM OPraHOB PACTEHUI, UBOTHbIX,
4e/10BeKa; NPOLeCcCoB XWU3HeAeATeNbHOCTH, NPOTEKAKLLNX
B OPraHWM3max pacTeHMA, UBOTHbIX U YENOBEKA;
B1oNornyecKux NpoLEeCcCoB: obmeHa BELLEeCTB
(metabonu3m), MHGMOPMALMM U NPEBPALLEHUA 3HEPIrUH,
OpoxeHus, asTOTPOMHOro M  retepoTpodHOro TUNOB
nuTaHna, HOTOCMHTE3a M XeMOCUHTe3a, MWTO03a, Meilo3a,
rameToreHesa,  3MbpuoreHesa,  NOCTIMOPUOHANBLHOMO
DA3BUTUA, PA3MHOXEHUA, WHOMBMAYANbHOTO pa3BUTHA
opraHu3ma  (OHTOreHesa), B3aUMOJENACTBMA  TEHOB,
reTepo3uca;  OeWCTBMA  MCKYCCTBEHHOro  0TH0pa,
CTabuNU3UpVIOWLEro,  [ABWXYWEro W pa3pbiBaiollero

eCTeCTBEHHOT O 0T60pa; dannonaTpuyeckoro n
CMMNATPUYECKoro BM,D,006pa3OBaHMFl,‘ BIMAHNA OBUMKYLLNX
cun 3BOJIIOUNN Ha I'eHquOH,D, nonynaunu;

NpUCNOCcOBNEHHOCTU OpraHM3MOB K cpeme 00OuTaHus,
Yepefl0BaHUA HANpaBAeHWI  3BOMKOLUMM;  KDYroBopoTa
BELLECTB M NOTOKA 3HEPTUU B IKOCUCTEMAX;

10



- NpUOBPecTM OnbIT NPUMEHEHUS OCHOBHbIX METO/0B
HAVYHOrO  MO3HAHMWA, MUCNOAb3yeMblXx B  BUoNoruu:
HaOMOEHWA U ONUCAHWUA KUBLIX CUCTEM, MPOLECCOB U
ABJIEHMIA; OPraHU3auuM M nNpoBefeHWs OMONOrMyYecKoro
IKCNEPUMEHTA,  BbIABUKEHUA runoTes,  BLIAB/ATH
3ABUCMMOCTM  MEXOYy  MCCnefyembiMM  BENWYUHAMMU,
0ObACHATL MONYYEHHble pe3ynbTaThl M (GOpMyAUpOBaTh
BbIBOAbLI C MCMO/Mb30BAHWMEM HAYYHbLIX MOHATWIA, TEOPWUI K
3aKOHOB;

- copMupoBaTh YMEHUA  BLIAENATb  CYIWECTBEHHbIe
NPU3HAKKM BUPYCOB, KNETOK MNPOKAPWMOT U 3YKApWOT;
OHOKNETOUYHbIX U MHOTOKNETOYHbIX OPraHW3MOB, BUAOB,
OMOreoLUeHo30B M 3KOCMCTEM; O0COOEHHOCTWM NpPOLEeCcCoB
0OMEHA BEWECTB WM MNpEeBPALEHUA 3IHEPTUM B KIETKE,
(hOTOCMHTE3a, NNACTUYECKOTO U HEPreTMYecKoro obmeHa,
XeMOCUHTE3a, MUT03a, Mei103a, 0N0A0TBOPEHUA, Pa3BUTUSA
W Pa3MHOXEHWA, UHAUBUAYVANBHOIO PA3BUTUA OpraHuM3ma
(oHTOreHesa), 60pbbbl 33 CYLLECTBOBAHWE, ECTECTBEHHOMO
oTbopa, BMA006pa3oBaHus, NpUcnocob6neHHOCTH
0praHW3MoB K cpeae 00OMTaHWA, BAWAHWA KOMMOHEHTOB
KOCUCTEM, QHTPONOTEHHbIX WM3MEHEHMIn B 3KOCUCTEMAX
CBOEW MEeCTHOCTW, KPYyroBopoTa BELWeCTB U npespalleHue
3Heprum B buocdepe;

- cchopmMMpOoBaATL YMEHUA NPUMEHATb NONYYEHHbIE 3HAHUA
ns 06bACHEHWA GMONOTUYECKMX NMPOLECCOB M ABNEHMH,
NS NPUHATUA NPAKTUYECKUX PELIEHUA B NOBCELHEBHOI
MU3HW € uenbld obecnedeHns 0e£30MACHOCTU CBOErOD
3[10pOBbA U 3[0POBbA OKPYHAKIWMX NOAEH, cObNoaeHNs
370p0BOro 06pa3a }U3HW, HOPM FPAaMOTHOTO MOBEAEHUs B
OKpVHKAKLIEH NPUPOAHON cpepe; NOHUMAHKE

11



He0HX0AMMOCTH MCNONb30BAHUSA AOCTUXKEHUM
COBPEMEHHOW  6uonorMM M BUOTEXHONOrMn  [1s
PALMUOHANBHOTO NpUPOAON0Nb30BAHMUA; yMEeHUe
WCNoNb30BaTh COOTBETCTBYIOLINE apryMeHThl,
OMONOTMYECKYID  TEPMUHONOTMIO U CUMBONUKY  ANA
[0Ka3aTeNnbCTBa poacTBa OpraHW3MoB pa3HbIX
CACTEeMATUYECKUX TPyNn; B3auMOCBA3WM OPraHuM3mMoB ¢
cpeabl  0OWMTAHWMA;  €AMHCTBA  YeNOBEYECKMX  pac;
HeobxoaMMoCTM 300p0BOr0 06pa3a MW3HM, COXpaHeHus
pasHooOpasvs  BMAOB M IKOCUCTEM, KAK YCIOBUS
COCYILeCTBOBAHMA NPUPO/bl U YENOBEYECTBA;

- cchopMMpPOBaTb YMEHUSA pewwaTb GUonoruyeckue 3agayu,
COCTAB/IATb TEHOTUNWYECKUE CXEMbl CKDPELWMBAHUA [Nis
pa3HbIX TMNOB HAaCNef0BaHWA MPWU3HAKOB Y OPraHW3MOB,
COCTABAATb CXEMbl MNEPEHOCA BEWECTB W 3Hepruu B
sKocucTemax (LUenu NUTAHMA, NULLEBbIE CETU), BbIABIATH
npU4MHHO-C/IEACTBEHHbBIE CBA3W MEXAY UCCneayembimy
OMONOrMYeckMMn 06BbEKTAMM, NPOLECCAMMU U ABNEHUAMM;
[1e1aTh BbIBOAbI M MPOrHO3bl HA OCHOBAHUM MOJIYYEHHbIX
pe3yNLTAToB;

- cdopmupoBaTb  YMEHMA  KDUTUYECKM  OLEHMBATHL
nHhopmalmio 6BUONOTMYECKOT0 COLEPKAHNSA, BKNIOYAIOLLYIO
NCEeBAOHAYYHBIE 3HAHMUA W3  PA3UYHBIX WUCTOYHWMKOB
(cpepcTBa MaccoBoit MHdopmauun, HayuHo-MOMYNAPHbBIE
MaTtepvanbl); WMHTEPNPETUPOBATb 3TUYECKUE  aCMeKTbl
COBPEMEHHbIX WCC/e]0BaHUA B OMONOrMM, MeanLUHE,
OUOTEXHONOTUK; paccMaTpuBaTh rnobanbHble
3K0N0TMYECKUe nNpobnembl COBPEMEHHOCTH, HOPMUPOBATL
N0 OTHOLWEHUK K HWUM COOCTBEHHVIO MNO3WLWIO, YMEHUE
0LeHWUBaTh 3TUYECKUe acnekTol COBPEMEHHbIX

12



uccnenoBaHuin B 061aCTM BUOTEXHONOMMU U TEHETUYECKUX
TEXHOMOTUH (KNOHWpPOBaHMe, WCKYCCTBEHHOE
OMN0L0TBOPEHUE, HANPABJEHHOE W3MEHEHUE TFeHOMa U
C03/1aH1e TPAHCTEHHbIX OPraHNU3MOB);

- cthopmMMpoBaTh yMeHWA C03AaBaTb  COBCTBEHHbIE
MACbMEHHbIE U YCTHble  COOBIEHWA HA  OCHOBE
O10N0rMYecKon MHHOPMALUKM U3 HECKONBKUX UCTOUHUKOB,
rpamMoTHO MCMOJIb30BATb MOHATHIAHLIA annapar Guonorum;
- yMeTb  BLIABMraTb  [UMOTE3bl, NPOBEPATH WX
3KCNEPUMEHTANbHBIMKA  CpefcTBamMK, QOpMyAUpys  Lefb
UCCNeq0BaHUA, aHANU3MPOBATb NOYYEHHbIE PE3YNLTATHI 1
[1e1aTb BbIBO/bI;

- IPUHUMATb YYACTUE B HayuHo-YICCIEA0BATENLCKOM paboTe
1o 6GUONOTUM, 3KONOTUU U MeULIMHE, NPOBOAUMOIA Ha Haze
WKOJIbHBIX HAy4YHbIX 0OWECTB M NybAMYHO NPeacTaBasTh
M0JIVYEHHbIE PE3YNbTAThl HA YYEHUUYECKUX KOH(epeHLmusx
pa3HOro ypoBHS;

0K 02. Ucnonb3oBathb
COBPEMEHHbIE
CpefCcTBa NOMCKa,
aHanu3sa u
VHTEpnpeTaumn
nHpopmayum u
WH(OPMALUOHHbIE
TEXHONOTUKU NS
BbINONHEHUA 33aau
npodeccMoHanbHoi
[eATeNbHOCTH

B 061aCTW LEHHOCTWU HAY4YHOr0 NO3HAHMA:
- ChopMMPOBAHHOCTb

MUPOBO33pPEHMUS,
COBDEMEHHOMY VDOBHIO DPa3BUTMA HAayKM M 0OLIECTBEHHO

~ NIPAKTUKK, OCHOBAHHOTO HA AMANOre KybTyp, CNOCOBCTBYIOWErD

0CO3HAaHWIO CBOETro MECTa B NONTUKYILTYDHOM MUDE;
- coBeplweHCTBOBaHUE A3bIKOBOM U YUTATENbCKOM KVJIbTYDbl KaK

CPefCTBA B3aMMOAENCTBUA MEXAY NOAbMW U NO3HAHUS MUDA;

- OCO3HaHWe LUEHHOCTH Haquoﬁ DeATenbHOCTHU, TOTOBHOCTb

OCyLWecTBNATE NPOEKTHYKD WU UCCNefoBaTe/ibCKYI AeATE/IbHOCTb

WHOMBWAYANLHO U B TpyNne;
OBnageHuwe YHUBEPCANbHbIMKU Y4EOHbBIMKU
NeACTBUAMU:

8) paboTa ¢ uHopmaumei:

MNO3HaBaTeNbHbIMUK

- cthopMupoBaThb
COOTBETCTBYIOWETD

- VMHTEpNpeTMpPoBaTb 3TUYECKUE aACMeKTbl

YMEHMA  KPUTUYECKM  OLEHWBATb
nHbopMaLmMo GMONOrMYECKOTO COEPIKAHUSA, BKNKYAKLLYIO
MCeBAOHAY4YHbIe 3HAHMA U3  PA3IMYHLIX WCTOYHWUKOB
(cpencTBa MaccoBoi wHdopMauum, HayuHo-M0NYIADHBIE
Matepuansl); MHTEPNPETUPOBATb 3TUYECKUE  ACMEKTbl

COBDEMEHHbIX WCCNef0oBaHUA B  OUONOrMK, MeaULUHE,

OUOTEXHONOIUK;

COBPEMEHHbIX
UCCNe0BAHUA B OMONOrMK, MeAULUHE, DUOTEXHONOTUN;
paccMaTpuBaTte rnobanbHble 3KONOrMYecKue npobiembl
COBPEMEHHOCTH, (OpMMpOBATL MO OTHOWEHMIO K HUM
COOCTBEHHYIO MO3WUUKUID, YMEHWE OLEHWBATb 3ITUYECKUE
ACNeKTbl  COBPEMEHHBIX  UMCCNemoBaHuih B 0bBnactu
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PA3HbIX TUMOB, CAMOCTOATENbHO OCYLIECTBAATH MOWCK, aHANU3,
CUCTEMATM3ALMID U UHTEPNPETaLUID UHGMOPMALMU PA3NIUUHbIX
BUAO0B U hOpM NpeacTaBNeHUs;

- C034aBaTb TEKCTbl B Pa3fNuyHblX dopmatax C yyeTom
Ha3HayeHWs MHMhOPMaUUM WM UeneBoit ayauTopuM, BbibUpas
ONTUMaNbHYD GOpPMY NPeACTABAEHWUS U BU3yanu3aLnm;

- B/lafleTb HABblIKaMU Mony4yeHUA VIH(DOpMaU,VIVI U3 UCTOYHUKOB OUOTEXHONOTUU n
|

- cthopmupoBsaTtb

reHeTu4eCcKunx TEXHONOr KA

(KnoHMpoBaHUe, NCKYCCTBEHHOE ONMNOA0TBOPEHME,
HAanNpPaBfeHHO®  WU3MEHeHMe reHoMa UM CO3aaHue
TPAHCTEHHBIX OPraHU3MOB);

YMEHWA C03AaBaTb  COOCTBEHHbIE
MUCbMEHHbIE M YCTHble  CO0OUWEHMs HAa  OCHOBE
OUONOTUYECKOM MHDOPMALIMM U3 HECKONBKUX UCTOUHUKOB,

- OLIEHWBATb [10CTOBEPHOCTb, IETUTUMHOCTb MHGMOPMALKUK, €€ PaMOTHO UCNONb30BATb MOHATUIHLIA annapat 6uonoruy

COOTBETCTBME NPABOBLIM U MOPaNbHO-TUHECKAM HODMAM;

- MCnoNb30BaTh cpeacTea MH(DOPMALIMOHHBIX W
HOMMYHUKALMOHHBIX TEXHONOTUA B PEIIEHUM KOTHUTMBHbIX,
KOMMYHUKATUBHBIX M OPraHM3alMOHHbIX 3aa4 € CoOMI0aeHeM
TpebOBaHUIA IPrOHOMMKM, TEXHUKM 0OE30MACHOCTU, TUrHEHbI,
pecypcochepeeHns, NpaBoOBbIX M ITUUYECKUX HOPM, HODM
WHhOpMaUMOHHOI Be3onacHoCTY;

-8/13/1eTh HABbIKAMM PACNO3HABAHUA W 3aWUThl UHDOPMALIMN,
MH(HOPMALMOHHON BE30NACHOCTU NINYHOCTY

OK 04. 3ddektusHo
B3aMMOAEHCTBOBATL W
paboTatb B
KONNEKTUBE U KOMAH[E

- FOTOBHOCTb K CaMOPAa3BUTUIO, CAMOCTOATENBHOCTM U
camoonpegeneHuio;

@B/IafAEHUE HaBbIKAMMU yyebHO KCCNeA0BaTeNbCKOW, NPOEKTHOM
Y COLMANBHOMN AeATENbHOCTH;
OenapeHune VHUBEPCANIbHLIMU
NeHCTBUAMMK:

95) OUCCNe10BAHUA, aHANU3UPOBATb NOJYYEHHbIE PE3y/bTaThl 1

KOMMYHUKATUBHbLIMK

- chopMupoBaTb  YMEHMA  C03[aBaTb  COOCTBEHHblE
MACbMEHHBIE M YCTHble  COOOWeHMs Ha  OCHOBe
B1ONOrnyecKoin MHMoOpPMaLUKM U3 HECKONBKUX UCTOYHMKOB,
rPaMOTHO UCMONL30BATb NOHATWIAHBIA annapat Guonoruu;
- yMeTb  BbIABMraTb  rWUMNOTE3bl,  MPOBEPATH WX
3KCNepUMEeHTaNbHbIMK - CpefcTBamMu, GOpPMyAUpYs  Lesb

MOHMMATb WM WCNONb30BATb MPEUMYLLECTBA KOMAHOHOW W [1enaTb BbIBOAbI;

UHAMBUAYANBHON paboThbl; - -uccnenoBaTenbCcKkoi paborte -

ilEiEHMMaTb y4aCTHeE B Haﬁqﬂﬂ

NPUHUMATD LLeNIN COBMECTHON AEATENbHOCTU, OPraHU30BbIBATHL ﬂIO 6VIOJ'IOI'I/1M, 3KONIOTUU U MeAULMHE, NPOBOAUMON HA 6aze

W KOOPAWHUPOBATb AEMCTBUA NO €€ AOCTUKEHWMIO: COCTaB/AThL
MiaH [EenCTBUMIA, pacnpepenatb pOAM € Y4E€TOM MHEeHUM
V4aCTHUKOB 06CyXAaTh pe3ynbTaTbl COBMECTHON paboThl;

WHKOMbHBIX HAy4HbIX 0OLWECTB U NyBAMYHO NPEACTABASATH
r0JIy4EHHbIE Pe3Y/bTaThl HA YYEHUYECKUX KOH(bEpeHUMsX
DA3HOr0 YPOBHS
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0K 07. CopeiicTBoBaTh
COXpaHeHUIo
OKDYXAKoLLeH cpenbl,
pecypcocbepeeHmio,
NPUMEHATb 3HaHUA 06
M3MEHEHWUM KNUMaTa,

NPUHLMNbI
OepexnunBoro
NpOW3BOACTBA,
3¢ dekTuBHO
[1eNCTBOBATL B
4pe3BblYaNHbIX
CUTYaLMSX

- KOOPAMHWPOBATb W BbINOAHATE PABOTY B YCNOBUAX PEANbHOrO,
BMDTYANbHOTO M KOMOMHMPOBAHHOTO B3aUMOLENCTBUA;

- OCYWeCTBAATb MO3WUTUBHOE CTPATernyeckoe MNOBEAeHWe B
PA3NUYHBIX CUTYALMAX, NPOABAATL TBOPYECTBO U BOOBpaMeHMe,
ObITb UHULMATUBHBIM

OenageHue yHUBEPCANbHLIMU PETYAATUBHBIMU AEHCTBUAMU:
r) NpuHATME Ceba 1 Apyrux nioaei:

- BT MOTMBbI M apryMeHTbl APYrAX JI0ei NPy aHanil oy

DEe3yNbTaToB [eATeNbHOCTY;
- NPU3HABATh CBOE NPABO M NPABO APYIMX NH0AEN HA OWKUOKK;
SBaTh CNOCOOHOCTb MOHWUMATh MUD C NO3MLMIA ADVLOLH
4enoseka

B 06nacTu 3K010rM4ecKkoro BOCNUTaHMA

- cthopMUPOBAHHOCTb 3KONOTMYECKOM KYNbTYPbI, MOHUMAHME
BUAHUSA COLMANBHO-3KOHOMUYECKNUX NPOLECCOB Ha COCTOAHME
NDUPOLHON W COUMANbHOM Cpedpl, 0CO3HAaHWE rnobasbHOMo
xapakrepa 3KoN0ruyeckux npobnem;

MNAaHUPOBAHWE W OCYILECTBNEHWE AENCTBUI B OKPVIKAIOLIEH
cpefe Ha OCHOBE 3HaHMA Luenei yYCTOMYMBOro pa3BUTUSA

4enoBeyecTsa;
AKTUBHOE HENPUATHE AeNCTBUIA, NPUHOCALLMX BPEL OKPYMHAILLEN
cpepe;

NoC/IeACTBUA NPEANPUHUMAEMBIX AeHCTBMIA, NPEfOTBPALLATh UX;

- BEanenve HaBbikamu y4ebiioN/CCIeA0BATENbCKON, NPOEKTHOM U

- BNAafjeTb CWUCTEMOW 3HAHUW 00 OCHOBHBIX MeToaax
HAYYHOTr0 MO3HAHWA, WCNOMb3yeMbIX B OMONOTUYECKMX
MCCNeoBaAHUAX HMBbIX 0OLEKTOB U 3KOCUCTEM (OnucaHue,
W3MepeHue, npoBeaeHue HabawpeHu); cnocobamm
BLIABNEHMA W OUEHKW QAHTPOMOTEHHBIX W3MEHEHW B
npupoae;

YMETb BbLIABAATL OTMYUTENbHBIE NPU3HAKU IKMBLIX
cucteMm, B TOM 4ucne rpuboB, PacTEHWUW, XKWUBOTHLIX U
4eNoBeKa; NpUcnocobNeHHOCTb BMA0B K cpepe 06uTaHus,
aOMOTUYECKUX U OUOTUYECKUX KOMMOHEHTOB 3KOCUCTEM,
U3MEHEHUN B cBoen

dHTPONOreHHbIX 3KOCUCTEMAX

(meTabonu3m), nHbOPMALUM U NPEBPALLEHUA 3HEPrUM,
OpoweHus, aBToTpodHOro u rerepoTpodHOro TUMOB
nuTaHusA, hHOTOCMHTE3a M XEeMOCMHTe3a, MUTO3a, Meio3a,
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rameToreHesa,  3mbpuoreHesa,  NOCTIMOPUOHANBHOIO
DA3BUTUSA, PA3MHOXEHMUSA, WHOMBMAYANbHOTO pPa3BUTUA
opraHu3ma  (OHTOreHesa), B3aWMOAEWCTBUA  FEHOB,
reTeposnca;  [JerCTBMA  MCKYCCTBEHHOro  0T6ODa,
CTabUNU3UPYIOWEro,  [ABWXYWEro W pa3pbiBalollero
ECTECTBEHHOTO otbopa; annonaTpuyeckoro n
CMMNATPUYECKOro BMA00OPA30BaAHNA; BIMUAHWA [ABUMKYLLNX
cun 3BOJIOL MM Ha reHothoHg nonynALnm;
npUCnocobAeHHOCTM OpraHM3MoB K cpefe  06WTaHus,
YepefoBaHUA  HANpaBAEHMA  3IBONIOLUMM;  KPYroBopoTa
BELLECTB U NOTOKA IHEPTUM B IKOCUCTEMAX

K. .-

3 o
YKasbiBatoTca MK, anemeHTbl KOTopbIX opMUpyeT NPUKNagHOW Moaynb (MpodeccnoHanbHO-0pUEHTUPOBAHHOE CoaeprKaHue) B cooTeeTcTBunn ¢ ®rOC

peanusyemoit npodeccum/cneupnansHoctn CNO
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2. CTpykTypa u copepxaHue obuweobpasoBaTesibHON ANCLUUNAUHLI
2.1. 06bem gucUMNANHBI U BUALI y4ebHOR paboThl

Bup yuebHo# paborbi

O6bem B yacax

06bem 06pa3oBaTeNnbHOM NPOrpaMMbl JUCLUIIMHDI 72
DCHoBHOE conepKaHHen 72
Bt u.o

LopeTuyeckoe 06yyeHney 50
RDakTnueckme 3aHATI 4
ﬁﬁopaToprle 3aHﬂTﬁﬂ 10
MpodeccuoHanbHO™ 0pUEHTUPOBAHHOE coaepXaHue (coaepiaHue 8
UDUKNAAHOIo MOAYAS |

LopeTuyeckoe 06yyeHney 8

WDAKTUHECKME 3aHATIS

HabopaTOPHbIE 3aHATHS

KoHTponbHblie paboTbl

poMexyToYHasn aTTecTalus (IK3ameH)
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HaumeHoBanue | Copepxanue yuebHoro matepuana (OCHOBHOe U npoeccUoHansHO SPUEHTUPOBAHHOE), nabopatopHbie u | 06bem | DopMmupyembie
pa3fnenoB U Tem NPaKTUYECKUE 3aHATUA, NPUKNAAHON MOAYAb (NPU HaNKUuuuM) 4acos KOMNETEHUMU U
1 2.2. TematuyecKui nnaH u cogepxaHue AUCLUNIUHBI 3 4

Pazpen 1. Knetka — CTPYKTYPHO @VHKLMOHANbHAA €JMHULLA JKUBOTO 36

Tema 1.1. (OcHoBHOe copepxaHue 2

buonorua kax TeopeTtuyeckoe obyuyeHue: 2

HayKa buonorus kak Hayka. CBA3b GMONOMMM C APYTUMU HayKamu: Ouoxumus, buodusnka, OMoHUKa, reHoreorpadus u
np. Ponb m mecto 6uonorum B HopMUMpPOBaHUM COBPEMEHHOI HAYYHOI KapTUHbLI MUPA. 3HAYeHME 0K 02
Ouonoruyeckux 3HaHumin. Mctopus 6uonorumn. 3HayeHne UMTONOTMM AN Pa3BUTUA BUONOTMN U NO3HAHWSA
npupoabl. MeToasl LUTONOTUKU: MUKPOCKONUS, XpoMaTorpadus, 3neKTpodopes, METoa MEYEHbIX aTOMOB,
nuddepeHuransHoe LeHTPUPYrMPOBAHUE, KYIbTYPA KINETOK

Tema 1.2. 06wasn (OcHoBHOe copepxaHue 2

XapaKTepucTUKa TeopeTuyeckoe obyueHue: 2

HU3HU PaszHoo6pa3ue buocuctem. OpraHn3aumns 6M0N0rMYECKUX CUCTEM. YDOBHU OpraHu3auynu buocucrem:
MONEKVASAPHO FEHETUYECKUA, OPraHOMAHO KNeTOYHbIW, OPraHU3MEHHbIW, NONYAALMOHHO BULOBON, 0K 02
3KOCUCTEMHbIN (BroreoueHoTUYeCKHMIt), BuocdepHblit. Hayku, nayyaiowme 6uonoruyeckmne 06bEKTbI Ha Pa3Hbix
\VDOBHAX OpraHu3aumm xu3tHu. 061an XapakTepuCcTUKa HMU3HK, CBOWCTBA XMUBLIX cucTem. lpoLecchl,
npoucxopsaime B GuocucTemax

Tema 1.3. (OcHoBHOe copepxaHue 6

buonornyecku TeopeTtuyeckoe obyuyeHue: 2

BaX(HbIE XMMUYECKMIA COCTAB KNeTKW. HeopraHuyeckue BewwecTBa KNeTKK, nx Buonornyeckas posb.

XUMHUYECKHe Opranuyeckue BelecTsa KNeTku. buonoruyeckue nonumepsl. benku. CTpykTypa u GyHKUMK GeNKOBOIA

COeAMHEHUA MONeKynbl. PepmMeHTbl, NPUHLMN NX AeicTBUA. Yrnesoabl. buonornyeckme GyHKUUW YrNeBOAOB. 0K 01
JTunupsl. 06wWmit nnax ctpoexus. MmapotbunsHo MpapodobHble cBoitcTBa. Knaccubukauma nunuaoe. 0K 02
buonornyeckune dyHkuun nunugos. ATO. CtpoeHune monekynsl ATO. buonoruyeckue dyHkumum ATO 0K 04
[lpaKTMyeckue 3aHATUA: 2
Ponb 6enKoB, YrNeBOAOB U KUPOB B OpPraHu3me YenoBeka. BUTaMuHbl M 6MON0ruieckn akTUBHble f06aBKu, 1x 2

3Ha4eHue B MU3HWU OPraHM3ma 4enoBekKa. [Mno # aBUTAMUHO3bI MX NOCNEACTBUA. ”De,EI,CTaBJ'IEHMe VCTHbIX
cooOUWEHUIA C HDEBGHTaLlMeFI, NnoAroToBNEHHBIX N0 NEPEYHIO UCTOYHUKOB, PEKOMEHAOBAHHbBIX NPpENOAdBATENEM




| JlaGopaTopHas pa6oTa “Onpefenexue sutammHa C B NPOAyKTax nuTaHms”
[MoaroToBKa BAPUAHTOB ONbITA, HAONKAEHUE 33 KAUECTBEHHBIMU PEAKLMAMM, 3an0NHeHUe paboueil TabnuLbl,
VHTEpnpeTayua HabnoaaeMblx ABNEHUNA, (HOPMYNUPOBAHUE BbIBO/LOB 2
| JlaGopaTopHas pa6ota «MMapoGUIbHO-rMaPodOBGHbIE CBONCTBA NMMUOBY
lMoaroToBKa BapUAHTOB OMbITA, HAGNKOAEHUE U3IMEHEHWA PACTBOPUMOCTH NTUNUAOB, 3aM0JIHEeHKeE paboyer
TabnuLbl, MHTEPNPETaLMa HAbNKAAEMbIX ABNEHWIA, (DOPMYNUPOBAHME BbIBOOB

Tema 1.4. 6
CTpYKTYpHO- i 4
(byHKUMOHaNbHasA sas reopua (1. leaHH, M. LWnenpeH, P. BupxoB). OCHOBHbIE NONOXEHWUA COBPEMEHHOM HASTOM 2
OpraHu3sduus Teopun. Tunbl KNETOK: 3yKapMOTUYECKAA U NPOKApMoTHYecKan. CpaBHUTENbHARA XaPaKTEPUCTUKA KIETOK

KNeTok 3YKapuoT (pacTUTENbHOW, XXMBOTHOWM, rpubHOI). CTpoeHMe npoKkapuoTUyieckoin knetku. OcobeHHoCTH

CTpOeHusA retepoTpodHON 1 aBTOTPOHOU NPOKAPMOTMYECKNUX KneToK. CTpoeHKne nna3matnyeckoil memobpaHsl.
TPaHCnopT BeWeCTB Yepe3 Naa3MaTuyecKyro MemMOpaHy: NacCUBHbIA M aKTUBHBIA. IHAOLNTO3: MUHOLWUTOS,
daroumtos. Ik3ouuto3. 060N104Ka UNK KNETOUHAA CTeHKA. CTPYKTYpa 1 (DYHKLUY KIETOYHOM| CTEHKH

Llutonnasma. Uutozons. Lutockener. OgHomembpaHHble OPraHoMabl KNETKKU: 3HAONNA3MATUYECKAs CETh 2
(3NC), annapat [onbaXU, NM30COMbI, NEPOKCMCOMBI, BAKYOW PACTUTENbHBIX KNeToK, (TpoeHue u hyHKLKUK 0K o1
_ MODaHHbIX OPraHOMA0B KNeTKW, KNeTouHblit COK. TVLomm ‘ ‘ DK @2
[10N1yaBTOHOMHbIE OPraHOMAb! KNETKU: MUTOXOHZADWM, NAACTUABI: XNOPONAACTbI, XDOMONAACTbI, NEMKONNACTHI, 0K 04
nx cTpoeHue u GyHKUMK. ALepHbli annapat KNeTKku, CTpoeHue U GyHKuum.

HememOpaHHble opraHoMAbl KNETKU: pubOCOMbI, MUKPOTPYOOYKK, KNETOYHbIM LeHTP. OpraHouabl ABIMKEHNA:
| DECHUYKN W KryTUKK. (TpoeHne n hyHKUMM HeMeMOPaHHbIX OPraHoNaoB KNeTky

IR GM

2
Na6opartopHas pabota «CTpoeHWe KNeTKK (pacTEHUS, MUBOTHbIE, FPUObI) U KNETOYHbIE BKNIOYEHUA (Kpaxmarn,
KapOTUHOMAbI, XAOPONNACTbI, XPOMONNACTHI)»
lpnobpeTeHne onbITa NPUMEHEHNA TEXHUKI MIKPOCKONUPOBAHUSA NPK BbINONHEHUM NaBOPATOPHbIX PaboT. 5

MoAroToBKAa MUKPONPENAapaToB, HAGAAEHNE C NOMOLLbLIO MUKPOCKONA, BLIABAEHUE PA3NIUUNIA MEKAY
n3y4aembiMu 06bEKTaMM, MHTEpNpeTauus Habntaaemslx aeneHnit, GOPMyNUMpPoOBaHNeE BbIBOAOE
JlabopatopHas pabota «[IpoHuuaemMocTb MeMbpaHbl (MAA3MONNU3, AENNA3MONIU3)»
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lpuobpeTeHne 0nbiTa NPUMEHEHWUA TEXHUKM MUKDOCKONMPOBAHMUA NPU BbINONHEHWUI NabopaTopHbix paboT.
oAroToBKa MUKPONPENAPATOB, HAGNDAEHME C NOMOLLbID MUKPOCKONA, BbIABAEHWE PA3IMYNIA MEMLY
U3yyaeMbIMU 0OBEKTAMM, MHTEPNPETALIMA HAONOAAEMbIX ABAEHUIA, (HOPMYIUPOBAHME BIBOLOB

Tema 1.5. (OcHoBHOe copepxaHue
CTpyKTypHO - TeopeTnyeckoe obyyeHue:
(hyHKUMOHANbHbBIE | CTpoeHUe XpOMOCOM. XDOMOCOMHbIA HABOP KNETOK, TOMOAOTMYHBIE U HETOMONOTMYHbIE XDOMOCOMbI,
(hakTopbi ranaouaHbIA U gunnongHelit Habop. HyknenHoeble kucnotel. AHK n PHK. CTpoeHne HyKNenHoBbIX KMCNOT. 0K 01
HacneAcTBEHHOCTH | Hykneotuabl. KomnnemeHTapHble a30TUCTble 0CHOBaHKA. lpasuno Yapradda. Crpykrypa [JHK - nBoiHas 0K 02
cnupansb. MectoHaxoxpaenue u 6uonoruveckue dyrkumn JHK. AHK skcneptusa. Bupsl PHK. ®yHkumu PHK B
KNEeTKe
[IpaKTUUYeCKHUe 3aHATUSA:
PelleHne 3a1a4 Ha onpefeneHue NoCNesoBaTeNbHOCTU HYKNeoTUa0B
Tema 1.6. (cHoBHOe copepxaHue
[Ipoueccol TeopeTnyeckoe obyyeHue:
MaTPUUYHOTO Matpuunbin cunTe3 AHK - pennunkaums. MpuHumnel penankaumn JHK. Mexanusm pennukaumn JHK.
CUMHTE3a Penapaumns JHK (popennekatuBHas, nocTpennekaTuBHan). Peakuum MaTpuyHoro cuHtesa. MpuHymn
KOMMIEMEHTAPHOCTM B peakumnax matpuyHoro cuHtesa. [1HK v reHbl. [eHeTu4eckmnii Koo, ero cBOWCTBA. 0K 01
TpaHckpunuma — matpuyHelii cuHtes PHK. TpaHcnauus v eé atansl. Ycnoeusa 6uocuutesa Genka. Ctpoetne 1 - 0K 02
PHK 1 koaupoBaHue amuHokucnot. Pone pubocom B GrocuHTese benka
[IpaKTUUYeCKHUe 3aHATUSA:
PelleHne 3a[ay Ha ONpefeneHue NocaeaoBaTeNbHOCTN AMUHOKMCNOT B MONeKyne 6enka.
PelleHune 3a1a4 Ha ONpeaeneHne NoCNeA0BaTeNbHOCTM AMUHOKUCNOT B MONEKyNe 6enka B cnyyae U3MeHeHus
nocnenoBatenbHoCTn Hykneotuaoe AHK
Tema 1.7. (cHoBHOe copepxaHue
HekneToyHble TeopeTnyeckoe obyyeHue:
(hopMBI U3 HM Bupychl — HekneTouHble hopMbl XU3HU M 06MraTHble napa3uTbl. CTPOEHUE NPOCTBIX U CIOMKHbIX BUPYCOE, 0K 02
petpoeupycos, bakrepuodaros. MusHenHblit umkn JHK copepxawmx supycos, PHK eoaepxawmx Bupycos, 0K 04

bakrepuodaros. BUY, renatut yenoseka.
baktepun. 06wWas xapakTepncTuka. MoHsTue wramm. Bupycel 1 HakTepuu: CXo0ACTBA U pa3nuyms

[lpaKTUYeCcKue 3aHATUA:
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BupycHble u BakTepuanbHole 3a60nesaHus. 06LWMe NPUHLUNBI UCNONb30BAHUA NEKAPCTBEHHbIX BELLECTB. 2
0co6EHHOCTH NPUMEHEHUS AHTMONOTUKOB,
llpescTaBneHne YCTHbIX COOBLEHNI C NPe3EHTALMEN, NOATOTOBAEHHBIX NO NEPEYHIO UCTOUHUKOEB,
DEKOMEHAO0BAHHbIX Npenoaasarenem
Tema 1.8 . (OcHoBHOe copepxaHue 4 0K 02
O6MmeH BewecTB 1 | TeopeTuyeckoe obydeHue: 4
npespaileHuve ACCUMUNALMA U AUCCUMUAALMUA — [1BE CTOPOHBI MeTaboNu3Ma. Tunsl 0OMeHA BeWeCTB: aBTOTPO(HBbIN 1 2
3HEpPrumn B KNeTke | retepotpodHblif, a3pobHbIid 1 aHa3POOHBIA. IHepreTuyeckoe obecneyeHne kKnetTku: npeepauieHue ATO g
0OMeHHbIX npoueccax. PepmeHTaTUBHBINA XapaKTep Peakuui KNeTouHoro Metabonusma
[lepBUYHBI CUHTE3 OPraHUYeCcKUX BewecTs B KneTke. Nnactuueckuii obmeH. PoTocuHTe3. XeMoCHHTES. 2
AHa3poBHbI 3HepreTudeckuit 06meH. AHaspobHble opraHuambl, bpoxeHue, aBTOTPOMHLIN U reTepoTPOMHAINA
TN NUTaHWA. AHA3POOHbBIE MUKPOOPraHU3Mbl Kak 06beKTL OMOTEXHONOTMK. 3Tanbl SHEPreTUYECKOro 0OMEHa.
[inkonu3. buonornyeckoe OKMCNEHUE, NN KNETOYHOE AbIxaHne
Tema 1.9. (OcHoBHOE copepxaHue 2
Hun3HeHHbI UMKN | TeopeTuyeckoe obyyeHue: 2
KneTku. Mutos. KneTouHsblit LMK, ero nepuonsl u perynauus. Mepuopabl nHTepdassl ux ocobeHHocTu. AnddepeHuyuaLus 0K 02
Mei03 KNIETKU U apecT KNeTo4YHOro uukna. denenue knetku — muto3. (Tagum Muto3a M NPOUCXOAALLNE NPOLIECCHI. 0K 04
HapuokuHes n UMTOKUHE3. buonoruyeckoe 3HaveHne MuTo3a. Menos — peyKLUMOHHOE AeNeHne KNeTKK.
Craguv meito3a. Meno3 — 0CHOBA NONOBOTO Pa3MHOXeHua, [loBeaeHne xpoMoCcoMm B Meio3e. KpoccuHrosep.
BUONOrMYecknin cMbicn Meio3a. IddekTbl Meih03a. Meio3 B XKU3HEHHOM LIMKIE OPraHu3MoB
KouTtponbHas pabora 2
MonekynapHbIi ypoBEeHb OPraHU3aL MK XUBOro
Paspen 2. CrpoeHue n GyHKUMM OpraHu3ma 44
Tema 2.1 . Copepxanue 6
Crpoenue [TpodeccMOHaNbHO 8PUEHTUPOBAHHOE COAEPIKAHME TEOPETUYECKOr0 06yUYeHus 4 0K 02
OpraHu3ma OaHoknetovHble opraHu3mbl. KonoHnanbHbie opraHn3mbl. MHOrokneTouHble opraHu3mbl. Baanmoceass yacren OK 04
MHOTFOKNEeTOYHOro opraHu3ma. ®yHkuma. OpraHel U cMCTeMbl OpPraHoB. Annaparsl OpraHoB. [omMeocTas 4 nK...

OpraHM3ma U €ro nopaepxaHue B npouecce XU3HeAeATENbHOCTH.
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DyYHKLUMOHANBHAA CUCTEMA OPraHOB. TKAHU PacTeHMWiA. TKaHW XKMUBOTHbIX U YenoBeKa. OpraHbl pacTeHui.
OpraHbl U CUCTEMbI OPraHOB XUBOTHBIX U YeN0BEKA. 3HAYEHUE ONOPbI, ABUKEHUSA, NUTAHUA, [bIXaHUS,
TPAHCNOPTA BEIWECTB, BbIACNEHUS, 3ALMUTbI, 3HAYEHNE NPOABAEHWUA PA3APAKUMOCTY U DETYAALMUM

“B Tom yncne Ha Boibop 06pa3oBarenbHON OpraHU3aLUum:

[lns npodeccuit/cneunanbHoCTer, CBA3aHHBIX C 00bEKTOM U3yyeHUs “PacTeHna” TeopeTUyeckuii Matepuan
Tembl “CTpoeHue opraHu3ma” usy4aetcs yraybneHHo Ha npuMepe OpraHu3mMa pacTeHuid. TkaHu, opraHbl U
CMCTEMBl OPraHOB YENOBEKA U XMUBOTHBIX PACCMATPUBAIOTCA 0030PHO

[ns npodeccuit/cneymansHOCTeN, CBA3aHHBIX C 06beKTOM M3yyeHUs “YUBOTHbIE” TEOPETUYECKMIA MaTEPUAN
Tembl “CTpoeHue opraHu3ma” uayyaerca yraybneHHo Ha NpUMepe OPraHU3mMOoB XUBOTHbLIX. TKAHW, OpraHsl 1
CUCTEMBI OPraHOB PACTEHMIM W YeN0BEKA PACCMATPUBAKOTCA 0030pHO

[ins npotheccuii/cneyuanbHoOCTeR, CBA3AHHbIX C 06bEKTOM M3yueHUs “YenoBek” TeopeTuyecKuii Mmatepuan
Tembl “CTpoeHue opraHu3ma” u3y4aercs yraybneHHo Ha NpUMepe OpraHu3Ma Yen0BeKa. TKaHU, OpraHbl U
CMCTEMbl OPrAaHOB PACTEHUI U KMBOTHbBIX PACCMATPUBAKTCA 0630pHO

OcHoBHOe coaepXaHue NPaKTU4eCKOro 3aHATuA:

Teopusa KNOHaNbHO ceNekTMBHOro uMmyHutera [, pnuxa, U.WU. Meunukosa. NWHdpeKuMoHHbIe 3ab0neBaHusA 1
3nuaemuaA. BaxHenwme snuaemMun B UCTOPUK YenoBeyecTBa. BakunHauma Kak npodunakTuka MHHOEKLMOHHbIX
3aboneBaHuit.

[IpesacTaBneHne YCTHBIX COOBLLEHMIA C NPe3eHTaLMeid, NOATrOTOBNEHHbIX N0 NEPEYHID UCTOUYHMKOE,
DEKOMEH[0BAHHbIX NPENOAABaTENEM

Tema 2.2.
(hopmbl
pPa3MHOXeHMUA
OpraHu3MoB

Copepxanue

[lpodeccuoHanbHO GpUEHTUPOBAHHOE COAEPKAHUE TeOPETUYECKOro 0byyeHuns

(Mopmbl pa3MHOXEHNA opraHu3mMoB. becnonoe u nonoBoe pasmHoxeHne. Buapl 6ecnonoro pa3mMHoKeHNs:
npocToe aefeHne HafBoe, NOYKOBAHME, PA3MHOXEHWE CNOPaMK, BereTaTUBHOE pa3MHOXeHue, pparmeHTanms,
KnoHupoBsaHue. lonosoe pasmHoXKeHue.

*B TOM yucne Ha Bbl60p 06Da3OBaTEHbHOﬁ OpraHu3sauuvu:

[lns npodeccuin/cneumanbHoCTel, CBA3aHHBIX C 00bEKTOM U3yyeHUs “PacTeHna” TeopeTUyeckuit Matepuan
TeMbl “@opMbl PA3MHOKEHUA OPraHU3MOB” M3y4aeTCca yraybneHHo Ha NpuMepe opraHn3Ma pacTeHnii.
Pa3MHOMXEHWUE YENOBEKA U UBOTHbIX PaccMaTpUBaOTCA 0630pHO

OK 02
MK...
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[lns npotheccunit/cneymanbHocTeil, CBA3aHHbIX C 06bEKTOM M3yyeHus “IUBOTHbIE” TEOPETUYECKMIA MaTepUan
Tembl “©opMbl Pa3MHOXKEHUS OPraHU3MOB” U3yYaeTCa yraybneHHO HA NPUMEPE OPraHU3MOB KUBOTHBIX,
Pa3MHOXEHWUE PACcTeHMiA U YeNoBeKa PacCcMaTPUBAOTCA 0630pHO

[lns npodeccuit/cneymanbHoCTei, CBA3aHHbIX C 06bEKTOM M3yyeHus “Henosek” TeopeTUYeCKmil Mmatepuarn
Tembl “PopMbl PA3MHOXKEHWUA OPraHM3MOB” M3y4aeTCa yray6AEeHHO HA NPUMEPE OPraHU3Ma YesloBeKa.
Pa3MHOXEHWUE PACTEHUI U KUBOTHLIX DACCMATPMBAKOTCA 0630pHO

Tema 2.3 (OcHoBHOE copepxaHue 4

OHTOreHes TeopeTuyeckoe obyyeHue: 4

HUBOTHBIX U fametoreHes y xuBoTHbIX. CnepmartoreHes n ooreHe3. (TpoeHune nonoBbix kKnetok. OnnogoTsopeHue n 2

Yyenoseka 3MOPUOHANBHOE PAa3BUTUE HUBOTHLIX. [lapTeHoreHes. ImbpuoreHes (Ha npumepe naHueTHuKa). Craanu 0K 02
smbpuoreHesa OK 04
POCT U pa3BuTUE UBOTHbIX. MOCTIM6PUOHaNbHBINA nepuop. MpsaMmoe v Henpamoe pa3BuTue. Pazsutue ¢ 2
MeTamopdo3om y 6CNO3BOHOYHBIX U MO3BOHOYHBIX XUBOTHLIX. (Tagun nocTaMOPUOHANBHOTO Pa3BUTUS v
HMUBOTHbIX U yenoseka. [lepuoabl OHTOreHe3a yenoseka. buonoruyeckoe crapeHue u cmeptb. [epoHTONOT U

Tema 2.4. (cHoBHOE copepxaHue

OHTOreHes Teopetuyeckoe obyyeHue: 0K 02

pacTeHuit fameToduT n cnopoduT. PasmHOXKeHWe U pa3BuTUe BOAOPOCNeit. Pa3MHOXeEHWEe U pa3BUTME CNOPOBBIX OK 04
DACTEHWW. Pa3MHOMEHWE 1 PAa3BUTUE CeMEHHbIX pacTeHuin. Poct. llepuoabl oHTOreHe3a pacreHuii

Tema 2.5. (OcHoBHOe copepxaHue

(OcHoBHblE Teopetnyeckoe obyyeHue:

MOHATUA TEHETUKKN | [eHeTUKa KaK HayKa O HACNeLCTBEHHOCTU U U3MEHYMBOCTHM OPraHu3MoB. OCHOBHbIE FreHETUYECKWE NOHATUS U 0K 02
cumBosibl. [eH. TeHoTun. @eHoTUN. AnnenbHble reHbl. ANbTEPHATUBHbIE NPU3HAKK. [LOMWHAHTHbIN 1
DEeLeCCMBHbIA NPU3HAKKU. FoMO3uMroTa u retepo3urota. Yucras nuHua. Mndpuabl. OCHOBHbIE METOMbI FEHETUKMN:
rMOPMADNOTMYECKMIA, LUTONOTMYECKMe, MoneKy A EHETUYECKUE

Tema 2.6. (OcHoBHOe copepxaHue

3aKoHOMEpHOCTU TeopeTuyeckoe obyuyeHue: 0K 02

HacnepoBaHuA 3akoHOMepHOCTH 06pa3oBaHusA rameT. 3akoHbl . MeHpens: MoHorubpugHoe ckpewwmeanue. Mpaguno 0K 04
[OMUHUPOBAHUSA. 3aKOH eAMHO06pa3usa NepBoro NOKONEHUA. 3aKOH pacLienneHus NPU3HaKoB. nK...

LLMTONI0rMYECKME OCHOBBI MOHOTMOPUAHOIO CKPELWMBAHKUA, [MNOTE3a YUCTOTDI raMeT, AHanuU3upyLlee
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 Tema 2.7.
B3aumopeitcTBue
reHos

ckpewueanue. AurnbpuaHoe ckpewmusarme. 3aKoH HE3aBUCUMOTO HACNEA0BAHUA NPU3HAKORB.
MonurnbpuaHoe HACNEL0BAHNUE U €r0 3aKOHOMEPHOCTH

podeccMoHanbHoO GPUEHTUPOBAHHOE COAEPKAHME NPAKTUYECKOTO 3aAHATUS !

PelueHune 3aaa4 Ha onpefeneHue BEPOATHOCTU BOSHUKHOBEHWUA HACNEACTBEHHBIX MPU3HAKOB NPY MOHO-, AW,
noaurnbpuaHoM M aHaNM3UPYIOLLEM CKPELLMBAHUM, COCTABAEHME TEHOTUNUYECKUX CXEM CKPELUMBAHMS

| B ToM 4ncne Ha BbIGOp 06pa30BaTeNbHOI OpraHu3aLum:

| [lns npodeccuit/cneunanbHOCTen CBA3aHHbIX C 06bEKTOM U3yueHus “Pactenus” Heobxoaum nopbop
reHeTUYEeCKMX 3aay Ha ONpefieNneHue BEPOATHOCTU HACNELCTBEHHbIX MPU3HAKOB NPY MOHO-, AW-,
NoNMIMOPULHOM M @HANU3UPYIOLLEM CKPELMBAHWUM Y PACTEHUIA

| Dns npodeccuit/cneunansHOCTEN CBA3AHHbIX C 06bEKTOM M3y4eHua “HnBoTHbIe” Heobxoaum noabop
reHeTUYecKux 3aAay Ha onpefeneHue BepPOATHOCTU HACNEACTBEHHbIX NPU3HAKOB NPU MOHO-, AW,
nonMrnbPUAHOM N aHANU3UPYIOLWEM CKPELWMBAHUM Y IUBOTHbIX

_ﬂnﬂ npoteccuit/cneuuanbHOCTEN CBA3AHHBLIX C 06bEKTOM U3ydeHna “Yenosek” Heobxoaum noabop

reHeTUYECKUX 3334 HA ONPeAeNeHUe BEPOATHOCTU HACNEACTBEHHbIX MPU3HAKOB NPY MOHO-, Ak-,
NoNMIMOPUAHOM M AHANU3MPYIOLWEM CKPELMBAHUK Y YEJI0BEKA

OcHoBHOe copepXaHue

~ Teopetuyeckoe obyyenme:

[eHOTUN KaK LenocTHan cuctema. MHoeCTBEHHOe aencTBue reHoB. lnenotponusa. MHOXECTBEHHbII
annenu3m, Bzaumopencteue annenvHolx reHoB. KopoMuHuposaHue. B3aumogencTene HeannebHbIX reHoB,
HomnnemeHTapHoCTb. 3nuctas. Monnmepus

lpodeccmoHanbHO OPMEHTUPOBAHHOE COAEPXKAHME NPAKTUYECKOTO 3aHATHA:

Pelenne 3aaay Ha onpeaeneHue BEPOATHOCTM BO3ZHUKHOBEHWUA HACNELCTBEHHBIX MPU3HAKOB NPU PA3/TUYHbIX
TUMNax B3aUMOAEWCTBUA FEHOB, COCTABNIEHWE FTEHOTUNUYECKNX CXEM CKPELMBAH S

*B ToM yncne Ha BbIOOp 06pa3oBaTenbHOM OpraHU3aumm:

*[Ins npotheccuit/cneumanbHOCTEN CBA3aHHbIX C 06bEKTOM U3yyeHus “Pactenus” Heobxoaum nonbop
reHeTMYeCKMX 3314 Ha OnpeaeneHne BepoSTHOCTU BO3HUKHOBEHUS HACNELCTBEHHbIX NPU3HAKOB NP
DA3/IMYHBIX TUNAX B3AUMOAEWCTBUA FEHOB Y PacTeHU

*[Ins npotheccunii/cneuuanbHoCTel CBA3aHHbIX C 00beKTOM n3yueHua “unBoTHble” Heobxoaum nogbop
reHeTMYeCKMX 3314 Ha ONpeaeneHne BepoATHOCTU BO3HUKHOBEHUSA HACNEACTBEHHbIX NPU3HAKOB NP
DA3/INYHBIX TUNAX B3AUMOAENCTBUSA FEHOB Y UBOTHbIX

DKO01]
0K 02
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*[lns npotheccuit/cneumnanbHOCTen CBA3AHHbIX C 06bEKTOM U3yueHUa “Yenosek” Heobxoamm noabop
reHeTMYeCKMX 3a/1a4 Ha onpeaeneHne BepoOATHOCTU BO3HUKHOBEHUS HACNEACTBEHHbBIX NPU3HAKOB NPy
DA3/IMYHBIX TUNAX B3AWMOAENCTBUSA FTEHOB Y YE/I0BEKA

Tema 2.8. (OcHoBHOE copepxaHue
CuennenHoe TeopeTuyeckoe obyyeHue:
HacnepoBaHue 3akoHsl T. MopraHa. CuenneHHoe HacneoBaHWe rEHOB, HApPYLWeHKWe cuenneHna. XpoMoCoMHasA Teopua
MPU3HAKOB HacneacTBeHHOCTU. [eHeTMYecKoe KapTUpoBaHue xpomocom. Vicnonb30BaHne KpOCCUHIoBepa Anis
COCTaBNEHMA FEHETUYECKUX KAPT XPOMOCOM
ﬂDoq)eccuouanbuo_oDMEHTMpOBaHHoe copepxXaHue NpakKTU4eCcKoro 3aHATUsA:
PelueHne 33124 HAa ONPEAENEHUE BEPOATHOCTU BO3HUKHOBEHMA HACNEACTBEHHbIX MPU3HAKOB NPU CLEMIEHHOM
HacneaoBaHUM, COCTABNEHUE FEHOTUNUYECKUX CXEM CKPeLUWBAHUA 0K 01
*B ToM yncne Ha BbiGop o6pa3oBaTenbHOW OpraHU3aLnm: 0K 02
[lns npotheccuit/cneyuanbHocTel CBA3aHHbIX C 06bEKTOM M3yyeHus “PactenHna” Heobxoaum noabop K.
reHeTNYeCcKux 3aay Ha onpefeneHne BEPOATHOCTU BO3HUKHOBEHUA HACNEACTBEHHbIX MPU3HAKOB NPy
CLENNEHHOM HACNE0BAHWUM Y PACTEHM
[lns npodeccuit/cneunanbHocTe CBA3aHHbIX C 06bEKTOM U3ydeHua “HuBoTHble” Heobxoaum noabop
reHeTWYeCKMX 3a1ay4 Ha onpefieneHne BepPOATHOCTU BO3HUKHOBEHUA HACNEACTBEHHbIX MPU3HAKOB NPy
CLENNEHHOM HACNeO0BAHNM Y UBOTHbIX
Nins npoteccuit/cneyuanbHOCTel, CBA3aHHbIX C 06beKTOM U3yueHus “Yenosek” HeoOxogum nondop
reHeTUYECKMX 33134 Ha OnNpefieNeHne BEPOATHOCTU BO3HUKHOBEHUSA HACNEACTBEHHbIX MPU3HAKOB NPy
CLENJIeHHOM HACNEA0BAHNM Y YeNoBeKa
Tema 2.9. (OcHoBHOE copepxaHue
['eneTuka nona TeopeTuyeckoe obyyeHue:
XPOMOCOMHbBIA MEXAHU3M ONpPeaeneHna nona. AyTocombl U NOOBLIE XPOMOCOMbI, [OMOramMeTHbIA 1
reTeporameTHblil non. [eHeTUYecKan CTPYKTYpa NONOBLIX XpPOMOCOM. HacnefoBaHue NpU3HAKOB, CLENIEHHbIX 0K 01
C nonom 0K 02
[lpakTMyeckue 3aHATUA:
PelueHne 33124 HAa ONPEAENeHNe BEPOATHOCTU BO3HUKHOBEHMA HACNEACTBEHHbIX MPU3HAKOB, CLIENNEHHBIX C
noaoM, COCTaBNEHWE FTEHOTUNUYECKUX CXEM CKPELLMBAHWS
(cHOoBHOE coaepxaHue 0K 01
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Tema 2.10.
[eHeTuKa
yenoBekKa

| Tema 2.11.
3aKOHOMEepHOCTHU
U3MEHUYMBOCTH

| Tema 2.12.
Cenekuus
OpraHu3MoB

| TeopeTuyeckoe o6yueHue:

Hapuotun yenoseka. MeToabl U3y4eHUs reHeTUKKM YeN0BEKa: reHeanormdeckuin, 61M3HeoBsIi,
LUMTOTEHETUYECKMIA, BUOXMMUYECKUI, NONYAALUOHHO-CTATUCTUYECKNIA. HacnenCcTBEHHbIE 3aboneBaHus
4enoBeka. [eHHble U XpOMOCOMHble Hone3Hu 4enoBeka. bonesHu ¢ HacNeACTBEHHOI
NPefpacnoioXeHHOCTbI. 3HaYeHUe MEOULMHCKOW reHETUKK B NPEA0TBPALUEHUN U TIEYEHNN TEHETUYECKUX
3aboneBaHuUi YenoBeka

ﬂpalﬁuqecuue 3aHATUA:

e . 14, pegeneHne BePOATHOCTHM BOZHUKHOBEHWA HACNEOCTBEHHbBIX NPU3HAKOB, MCMOT]
MeTOobl TeHeTUKKW YenoBeKa, COCTaBNeHUE reHOTUNUYECKUX CXeM CKpellnBaHuA. ﬂpemTaBneHMe VCTHbIX
coobueHui ¢ I'I]JEBEHTaLl,HEH 0 HaCneaCTBEHHbIX 3ab0neBaHNsAX YeN0BeKa

OcHoBHOE copepxaHue

~ Teopetnyeckoe obyyenue:
B3aumopnencTeue reHoTUNA U cpefbl npu GopmuposaHuu deHoTuna. M3MEHYMBOCTL NPU3HAKOE.
HauecTBeHHbIE U KONMYECTBEHHbIE NPU3HAKW. Buabl M3MEHYMBOCTU: HACNEACTBEHHAA M HEHACNEACTBEHHAA.
3aKOH rOMONOTMYECKUX PAAOB B HACNEACTBEHHOW U3MeHynBocTu (H.W. Basunos).

MoantukauuoHHas, unu heHoTUnYeckas U3MeHYMBoCTb. Ponb cpeabl B MOANDUKALMOHHOM U3MEHYMBOCTI.

Hopma peakunun npu3Haka. BapmauWoHHbINA paj 1 BapUauMOHHAA KpUBAA. XapaKTepucTuka
MOANGDUKALMOHHON U3MEHYMBOCTH

HacnenctBeHHas, UAKM reHOTUNUYECKAA M3MEeHYMBOCTb. KOMOMHATUBHAA U3MEHYMBOCTS.

MyTaumMoHHaNA M3MEHYNBOCTb. BUabl MyTaLKiA: reHHbIE, XDOMOCOMHbIE, FeHOMHbIE, [IPUUYUHBI BOZHUKHOBEH WS
MyTaL i

[IpakTuyeckue 3aHATuA:

PeweHune 3apay Ha onpeaeneHue Tuna Mytauuun npu nepepade HacneaCcTBeHHblX NPU3HAKOB, COCTABNIEHNE
FeHOTUNUYECKKUX CXeM CKpeLllMBaHKWA

OcHoBHOe coaepxaHue

- TeopeTnyeckoe obyyenue:
Cenexums Kak Hayka. MeTofbl cenekunoHHoi pabotel. Fetepo3nc u ero npuymnHbl. MckyccTBeHHbI 0TOOD:
MaCCOBbIN M MHAMBUAYANbHbIN. 3Tanbl KOMOUHALMOHHOI cenekuuu. CopT, noposaa, Wramm
Anroputmel pelieHne 3aaad Ha onpeaeneHue BO3MOXHOr0 BO3SHUKHOBEHUA HACNEACTBEHHbIX NPU3HAKOB NO
CeNeKunm, COCTaBNEHNE FEHOTUNUYECKUX CXEM CKPELLUBAHMS

2 0K 02

2

2

4

2
0K 01
0K 02
0K 04

2

2

2
0K 01
0K 02
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KouTtponbHas pa6ora 2
CTpoeHune u HYHKLMK OpraHn3ma

Paspen 3. Teopus 3sonounu 16
Tema 3.1. Uctopus | OcHOoBHOE coaepxaHue 2
IBONIOLMOHHOIO TeopeTuyeckoe obyyeHue: 2
y4yeHus [lepBble 3B0NIOLMOHHbIE KOHLUENUUK. [pagyanuctuyeckan asoniouMoHHasn Konuenuusa H.b. Jlamapka.
Neuywme cunel 3sontouun. Kpeaunornnsm u tpaHcdopmusm. Cuctematuka K. JIunHes u e€ 3HaueHune ans 0K 02
(hOPMUPOBAHUA MAEMN IBONIOLUN 0K 04

"IpeAnoCbINKM BO3HMKHOBEHWA AAPBUHKU3MA. JBOAOLMA BUAOB B npupoae. bopbba 3a cywecTBoBaHue.
EcTecTBeHHbIN 0TO0P. [lnBepreHuus npu3Hakoe 1 BUA00Opa3oBaHue. OCHOBHbBIE MONOKEHUA CUHTETUYECKO
Teopuu 3sonoumnm (CT3). Ponb 3BONKOLMOHHON TeoprK B HOPMUPOBAHUM HAYYHOM KAPTUHBI MUDA

Tema 3.2. (OcHoBHOe copepxaHue 2
Mukpo3sonouus TeopeTuyeckoe obyuyeHue: 2
MUKDPO3BONIOLMA U MAKPO3BONOLUA KAK 3Tanbl 3BONIOLMOHHOTO Npouecca. [eHeTUYeCcKue 0CHOBLI 3BONIOLMN. 2

MyTaunmu n KoMBMHALMW KAK 3NEMEHTAPHBIWA 3BONIOLMOHHBIA MaTepuan. Monynaums Kak anemeHTapHas
eIMHWLA 3BOSIOLUN.

Neusywme cunbl (thakTopsl) 3B0AOLWNA. MyTauMOHHBIA NPOLECC U KOMOMHATUBHAS U3MEHYNBOCTb. Murpauus.
Visonsaums nonynaymuia: reorpaduyeckas (npocTpaHcTBeHHasn), buonornyeckas (penpoaykTueHas).
ECTeCTBeHHbI 0TOOP — HanpaBAAWKIA akTop 3BoaUMKu. bopbba 33 CyliecTBOBaHME KaK MEXaHU3M
NeiCTBUA eCTECTBEHHOTO 0TOOPa B nonynsauuax. Bug v ero kputepuu (npusHakm). BupoobpasosaHue kak
De3yIbTaT MUKPOIBONIOLIMM

0K 02

Tema 3.3. OcHoBHOE copepxaHue 2
Makpo3sonioums | Teopetuyeckoe obyyeHue:
Makpoasontouna. Popmbl M 0CHOBHbIE HanpaBneHus makpoasoaouuu (A.H. CeBepuos). Myt fgocTumeHus 2
Ouosnornyeckoro nporpecca: apomopdo3s, uanoasantaums, obwas fereHepaumns. Metoasl n3yyeHns
Makpo3BoNLUMU. 3aKOH 3apoapiweBoro cxoacTea (3akoH K. bapa). buorenetnyeckuii 3akoH (3. Mekkens, .
Mionnep). 06wwme 3aKoHOMepHOCTH (MpaBuna) 3B LN

N

0K 02

IN

Tema 3.4. (OcHoBHOe copepxaHue 0K 02
Bo3HukHoBeHMe U | TeopeTuyeckoe obyyeHue: 4 OK 04
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Da3BUTHE U3 HK
Ha 3emne

(UnoTe3bl U TEOPUM BO3HUKHOBEHUSA XM3HW Ha 3eMne: KpeauuoHWU3M, CaMONpoM3BONIbHOE (CNOHTaHHOE)
3aP0OKAEHMUE, CTALLMOHAPHOE COCTOAHME, NaHCnepMus, GMono33. Havyano opraHUYeCcKoit 380U,
llosiBneHue nepebIX KNETOK. IBONIOLMA MeTaboNu3Ma. IBONKOLMSA NEPBbIX KNETOK. [1pOKap1oThl U 3YKapuOThl.
[1POMCX0MKAEHUE MHOTOKNETOYHbIX OPraHM3MoB. BO3HUKHOBEHME OCHOBHBIX LLAPCTB 3YKApUOT.

(JCHOBHblE YEpPThl 3BONOLUM PACTUTENBHOTO MUPA. OCHOBHbIE YEPTbI 3BOMIKOLUN KUBOTHOTO MUPA

[IpaKTUYyecKue 3aHATUA:

lIpeacraBneHue YCTHOTO C006LI.|,eHMﬂ W NeHTbl BpEMEHU NO OCHOBHbBIM 3TaNdM BO3HUMKHOBEHUA U PA3BUTUA
HMBOTHOIO U PACTUTENBHOTO MUPA, NOATOTOBNEHHLIX MO NEPEYHID UCTOYHUKOB, PEKOMEHO0BAHHbIX
npenoaaBparenem

Tema 3.5.
[lponcxoxpenune
yenoBseka —
aHTponoreHes

(cHoBHOe coaepxaHue

TEODGTI‘I‘IECKOE oﬁyueHue:

AHTpOnonorus — Hayka o yenoseke. CuCTeMaTuyeCKoe NONOXeHMe yenoseka. (xoaCcTBO YenoBeka ¢
HUBOTHBIMU. OTAUYMA YenoBeKa OT UBOTHbIX. [IpAMOX0XASHWE U KOMNNEKC CBA3AHHbLIX C HUM NPU3HAKOB.
Pa3BUTUE FONIOBHOTO MO3ra M BTOPOW CUrHasbHOM cucTembl. COOTHOWEHUE BUONOTUYECKUX U COLUANBHbIX
(hakTopoB B aHTpONoreHese

(JCHOBHblEe CTAaAMW aHTPONOreHe3a. [JpMonuTeKn — NPeKK YeNoBeKa U YeNoBeK00Opa3HbIX 06€3bsH.
[lpoToaHTpon — npealwecTBEHHUK YenoBeka. ApXaHTpon — ADeBHENIWWI YenoBeK. [1aneoantpon — peBHUN
yenosek. HeoaHTpon — YenoBeK COBPEMEHHOTO TUNA. IBONOLMA COBPEMEHHOIO Ye/I0BEKA.

Yenoseyeckue packl. OCHOBHbIe BoMblUME pachl: eBponeouaHas (espasuiickas), Herpo-3dBCTPaNoNAHAs
(3KBAaTOPUANbHAA), MOHTONOMAHAA (A3MATCKO-aMEPUKAHCKAA). Bpema n MecTo BO3HUKHOBEHUA Ye0BEYECKMX
pac. EAMHCTBO YenoBeYeCcKux pac

0K 02
OK 04

[IpakTuyeckue 3aHATuA:

Bpems 1 NyTW pacceneHus Yenoseka no naaHere. MpucnocobaeHHOCTb YEN0BEKA K PA3HBIM YCNOBUAM CPE/IbI.
Bnusanwue reorpatduyeckoii cpesbl Ha MOphONoruo u GU3MONOTUID YeNoBekKa

3alWmMTa NEHT BDEMEHU U MEHTAJIbHBIX KAapT B hopMaTe YCTHOTO COO6LEeHUsA, NOArOTOBNEHHbIX MO NepeyHio
WCTOYHWUKOB, PEKOMEH0BAHHbIX NPenoaasarenem

HoutponbHas
pabota

TeopeTuyeckne acnekTbl IBONIOLUM XKU3HN HA 3emne

Paspen 4. Jkonorus

26

Tema 4.1.
JKonoruyecKue

OcHoBHOE copepxaHue

TeopeTuyeckoe obyyeHue:

0K 01
0K 07
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thakTopsbl U cpefbl
KU3HK

Cpefbl 06UTaHMA OPraHU3MOB: BOAHASA, HA3EMHO BO3/YIIHAA, NOYBEHHASA, BHYTPUOPraHU3MeHHas. PU3uKo -
XMMUYeckue ocobeHHOCTU cpes 06uTaHus opraHu3MoB. MpucnocobneHns OPraHU3MOoB K KU3HU B PA3HbIX
cpepax. MoHaTue 3Kkonoruyeckoro dakropa. Knaccuurkaums skonoruyeckux dakropos. Mpasuno MuHUMyMa
H0. Jinbuxa. 3akoH TonepantHocTu B. Lendopaa

Tema 4.2.

[Tonynauus,
coobuwecrsa,
3IKOCUCTEMDI

OcHoBHOE copepxaHue

TeopeTuyeckoe obyyeHue:

JKONOTMYECKAnA XapaKTEPUCTMKA BUAA M NONYAALMMK, IKONOTMYECKAA HULWA BUAQA. JKONOTUYECKNE
xapakrepucTukn nonynaumu. Coobwectea u akocuctembl. buoueHos u ero crpyktypa (B.H. Cykaues). Ceazn
MEMY OpraHu3mMamu B 6uoueHo3e. CTPYKTYPHbLIE KOMNOHEHTbI 3KOCUCTEMbI: NPOAYLIEHTbI, KOHCYMEHTSI,
peavueHTsl. KpyroBopoT BewWweCcTB U NOTOK 3HEPrum B 3KocucTeme, Tpoduyeckue ypoBHU.

AHTPOMNOTEHHbIE 3KOCUCTEMbI. Arpo3kocucTembl. OTAMYKUA arpo3KOCMCTEM OT GUOTEOLIEHO30B.
Yp6o3kocuctembl. OCHOBHbIE KOMMNOHEHTbI YPHOIKOCUCTEM

[pakTUYECKKe 3aHATUA:

Tpoduueckne uenn n cetn. OCHOBHbIE NOKA3aTeNun 3kocucTeMbl. buomacca u npoayKumMs. IKonoruyeckue
nupamuabl 4ucen, 6uomMacchl U 3HEpruu. NpaBuno NUPaMUabl SHEPT UK.

PelweHne NpaKTUKO BPUEHTUPOBAHHbIX PACYETHBIX 3a[,aHNIA N0 NEPEHOCY BEWECTBA M IHEPTUN B IKOCMCTEMAX C
cocraefeHne TpodhMYecKux Lenei u nupamug GUOMaccsl U 3Heprum

0K 01
0K 02
0K 07

Tema 4.3.
buochepa -
rno6anbHas
3KONOru4ecKas
cucTema

OcHoBHOE copepxaHue

TeopeTuyeckoe obyyeHue:

buocdepa - wuBas obonouka 3emnu. Pa3eutue npeactaBneHuii o 6uochepe B Tpyaax B.W. BepHaackoro.
O6nactu 6uoccepsl u eé coctas. XuBoe BelwecTBo buocdepsl u ero GyHKLMK

3aKOHOMEPHOCTH cylecTBoBaHWA 6uocdepbl. OcobeHHoCTH Buocdepsl Kak rnobanbHON IKOCUCTEMBI.
[lnHamnyeckoe paBHosecue B buocthepe. PUTMUUHOCTL sBneHmnin B Guoctepe. KpyroBopoTbl BewWeCTs 1
HMOTe0XMMUYECKME LMKIbI. [100abHbIe IKONOTMYeCKUe NPOBNEMbl COBPEMEHHOCTH W NYTU UX PELIEHNSA

[IpakTUYecKue 3aHATUA:

PeleHune NPAKTUKO 8PUEHTMPOBAHHBIX PACYETHbLIX 3a4d4 Ha onpeaeneHne naotanm HacaXaeHun ans
CHWHEHNA KOHUEHTPAaUKuKW YyrneKnucnoro ra3a B amocd)epe CBOEro pernoHa NpoXxueaHuA

0K 01
0K 02
0K 07

Tema 4.4.
BnuaHue
AHTPONOTeHHbIX

OcHoBHOE copepxaHue

Teopetuyeckoe obyyeHue:

AHTDOMNOTEHHbIE BO3AENCTBUA Ha Buocdepy. 3arpA3HeHns Kak BUA aHTPONOTEHHOT0 BO3AENCTBISA
L1muyeckoe, pusmyeckoe, GUOTOTUYECKOE, OTXOAbI NPOU3BOACTBA M MOTPEOIEHNS). AHTPONOTEHHbIE

0K 01
0K 02
OK 04
0K 07
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(hakTopoB Ha
buochepy

BO3AeiCTBUA HA aTMoctepy. Bo3neicTBua Ha ruapochepy (3arpa3HeHua U ux UCTOYHUKY, MCTOLYEHUA BOJ).
Bo3neicTBuA Ha autocdepy (aerpagayns noyssl, BO3AEHCTBAE Ha FOPHbIE MOPO/a, Heapa). AHTPONOTEHHbIE
BO3AENCTBNA HAa BUOTUYeCKUe coobLLecTBa (/1eca M pacTUTENbHbIE COOOECTBA, MUBOTHBbIN MiD)

MpodeccuoHanbHoO 8PUEHTUPOBAHHOE COAEPKAHUE NPAKTUYECKOTO 3AHATUA:

PelleHne NPaKTUKO 8PUEHTUPOBAHHBIX PACYETHBIX 3a4aHMIA NO COXPAHEHMID NPUPOAHBIX PECYPCOB CBOEO
DErMOHA NPOKUBAHUS

*B Tom yucne Ha Bbi6op 06pa3oBaTenbHoOM OpraHn3aLum:

Ins npodeccuit/cneymansHOCTe CBA3AHHBIX C 0ObEKTOM M3yyeHua “PacTeHun” npepnaraeTcs nNpakTuKo-
OPUEHTUMPOBAHHOE PACYETHOE 3aAaHME NO PACYeTy CTPYKTYPbI 3aNacoB APEBECUHbI

[lns npotheccuit/cneunanbHocTel CBA3aHHbIX C 06beKTOM M3yueHus “neoTHble” npeanaraeTcsa NpakTUKo-
0PUEHTMPOBAHHOE PACYETHOE 3afaHue N0 OLEHKe PbiBOoNPOAYKTUBHOCTU BOJOEMOB

[lns npoheccuit/cneymanbHoCTen CBA3aHHbIX C 0OBLEKTOM M3yyeHUa “Henosek” npegnaraetcs NpakT1Ko-
0PUEHTUPOBAHHOE pacyeTHOe 3aflaHue pacyeta BoAoNoTpebAeHUA HACENEHHOTO NYHKTA

[lnsi npodheccuit/cneunanbHoCcTel CBA3aHHbIX C [0ObIYEN MONE3HBIX UCKONAEMbIX NPEANAraeTca NPakTMKo -
OpPUEHTUPOBAHHOE PAaCYeTHOe 3alaHue No pacyeTy CPOKA UCYEPNAEMOCTHU NPUPOLHbLIX PECYDCOB

[ins npodeccuin/cneunanbHOCTEN CBA3AHHBIX C CEIbCKMM X03ANCTBOM NPeAnaraeTca NpakTuKko-
OPMEHTMPOBAHHOE PAaCYETHOE 3aAaHue No oueHKe 6anaHca OpraHWYeCcKoro BELecTBa NoYBk

MK...

Tema 4.5.
Bnusanue
COUMANBHO -
IKONOTMYECKNX
(hakTopoB Ha
310pOBbE
yenoBeka

OcHoBHOE copepxaHue

10

TEODETM'-IECKOE Oﬁy‘IeHMEZ

300p0OBbE U €ro COCTaBAAKLWME, q)al{TOpbl, NONOXUTENBHO U OTPULATENBHO BAUAKLWKE HA OPraHU3M Yel0BEKd.

BpeHble NPUBBIYKK: NocneacTeus u npodunaktuka. Mpobnema TexHoreHHbIx Bo3AeACTBUIA HA 300POBbE
Yes0BeKa (3/1eKTPOMArHUTHLIE N0, OLITOBAA XMMUA, U3OLITOYHLIE WyMbI, PAAMAUMA U T.N0.). Agantaums
0praHu3mMa YenoBeka K haktopam OKpyKatolei cpefbl. 3alnTHbIE MEXaHU3Mbl OPraHU3Ma YesoBeKa.
300poBbe U paboToCcnocoBHOCTL.

[TpMHUMNbI hOPMUPOBaHKUA 300pOBbecheperaiero noseaeHus. PM3nyeckan akTMBHOCTb U 3[0POBLE.
'pynnbl 300poBbsA. OCHOBbLI 3aKannBaHuA. buoxnmuyeckue acnekTol pauMOHANbHOro NuTaHuA. [lpaeuna
6£30NacHOr0 UCNONb30BAHMA ObITOBLIX NPUBOPOB U TEXHUUYECKMX YCTPONCTE

[pakTUYECKKe 3aHATUA:

OnpeneneHune CYTOYHOI0 paunoHa NUTAHKUA

N

Co3paHne MHAUBMAYANbHOW NAMATKM N0 OPraHW3auuu paunoHanbHoW GU3NYeCcKon akTMBHOCTY

0K 02
OK 04
OK 07
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-OpPUEHTH

lpoteccmoHanbHO 0pMEHTUPOBAHHOE COepkaHue NabopaTopHOro 3aHATUSA
NlaboparopHas paboTta Ha Bbl6op:

JlabopaTopHas paboTa «YMCTBEHHAA paboToCNoCco6HOCTb
OBnageHve Metoaamu onpefeneH1s nokasarenei yMcTBeHHoit pabotocnocobHOCTU, 06bACHEHM
PE3YLTaTOB U (HOPMYNMPOBAHWE BbIBOAOB (MUCbMEHHO) C MCNONL30BAHUEM HAYYHBIX NOHATHI,
3aKOHOB

JlabopaTtopHas paboTa «BnusHue abuotnyeckux hakTopoB Ha Yenoseka (HU3KWUE U BbICOKM
TeMnepaTypsl)»
VI3yueHune MexaHW3MOB aflanTaLnmM OpraHM3Ma Ye0BEeKa K HU3KUM U BbICOKUM TEMNEPATYPAM U (

MONYYEHHbIX Pe3yNbTaToB U HOPMYNMPOBAHKE BbIBOAOB (MUCbMEHHO) C MCMONb30BAHUEM HAYUH
TEOPUIA U 3aKOHOB

“B Tom ynucne Ha BbI6Op 06pa3oBaTenbHON OPraHU3aLum: 2

B KayecTBe TPUITEPOB CHUXAKILMX PaboToCcnocoOHOCTb MCNONb30BATb YCIOBUSA OCYLLECTBIIEHNS

0BaHHOE cofiepXaHue (CcofepXaHue NpUKNaaHoro moayns) - TeMneparypa, Gu3n4eckas Harpyska uT.a.

KoHTponbHas pabora

8

TeopeTnyeckne acnekTbl 3K0N0rHUK 4
lpodeccuoHanbHo 9 02

Paznen 5. bUonorus B Xu3Hu 5

Tema 5.1.
buotexHonoruu B
KU3HKU KQXKA0ro

Copepxanue

TEODGTM yecKoe Oﬁy‘IEH ue:

BUOTEXHOOMMSA KaK Hayka U npou3BoacTBo. OCHOBHbIE HANPABNEHUS COBPEMEHHON BUOTEXHOIC

4
YKasbigatotca MK, anemeHTbl KOTopbIX popmupyeT npu

OMOTEXHOMOTAN. UOBERTE OWOTEXHONOTAN. JTURA OVOTEXHOTOTIEERIX M FeHETUYECKUX 3KCnep
[lpaBuna noucka n aHann3a 6MO3IKONOTMYECKON MHDOPMALMM U3 PA3NUYHBIX UCTOYHMKOB (HayYH
Hay4Has nUTepartypa, CpeacTsa MaccoBon MHdopmauuu, cete MHTEpHeT n apyrue)
[IpoteccmoHanbHO OpUMEeHTUPOBAHHOE COAEPXaHMe NPAKTUYECKOr0 3aHATHUA:

KnagHoin moaynb (npoded

peanusyemoit npodeccum/cneupnansHoctn CNO

Kelicbl Ha aHanu3 nHMOPMaLUK 0 HaYYHbIX LOCTUKEHUAX B 0ONACTM TeHETUYECKUX TEXHONOTUI,
WHEHEPUH, NULLEeBbIX BMOTEXHONOTWIA. 3alLUTa Kelca: NPeacTaBleHUe pe3yabTaToB pPeLeHmus K
CHOHTRHOTE PYRHTVIRDBAIAR CQAERIKaHNeE) B cooTBeTCTBMN C BTOC
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Tema 5.1 06s3aTeibHa ANA U3y4eHUA CTYAEHTaMK Bcex npoteccuii/cneyuanbHocTe

4
33.02.01, 32.02.01, 31.02.06, 31.02.05, 31.02.04, 31.02.03, 31.02.02, 31.02.01)
Tema 5.2.1. ~ Copepxanue 4 DK 01,
buotexHonornu B ~[IpakTuyeckue 3aHATUSA: 4 0K 02
MmeauLuHe U - Pasputne GuotexHonoruit B 06n1act MeAMUMHbI M hapMaumn n NPUMEHeHUe UX B XU3HN YeN0BeKa, NOUCK K 2 0K 04
(bapmayum aHann3 MHHOPMALMM U3 PA3NIMYHBIX UCTOYHWKOB (Hay4Has 1 yyebHo-HayV4YHAs UTepaTypa, CpeacTBa NK...
MaccoBoi uHbopmayuu, cets MHTEpHET u gpyrue)
Heicel Ha aHanu3 uHdopmaLuun o pa3BuTMmM BUOTEXHONOTMIA B MefuLuHe 1 dapmauuu (no rpynnam)
| 3awura kerica: lpeAcTaBaeHue pesynbTaToB pPeleHns KeHCoB (BbICTynIeHuE C Npe3eHTauue) 2
4
35.02.15, 35.02.14, 35.02.13, 35.02.11, 35.02.09, 35.01.21, 35.01.20, 19.01.19)
Tema 5.2.2. _CopepxaHue 4 DK o017
buotexHonoruun u ~[IpakTu4eckue 3aHATUA: 4 0K 02
UBOTHbIE Pazeutre 6UOTEXHONOMMIA C UCNOb30BAHUEM XKUBOTHBIX, NPUMEHEHWUE NPOLYKTOB BUOTEXHONOTUN B HNU3HN 2 OK 04
JEEKd, NOMCK M aHann3 UHOOPMALMKU M3 PA3TNYHBIX UCTOYHWKOB Ji(JHay4Haa nuTepartypa,
CpefCcTBa MacCOBOW MH(OPMALKMHK, ceTb VIHTEpHET u apyrue)
Kelicel Ha aHanu3 uHdOpMaLUK 0 PA3BUTUM OUOTEXHONOTMUIA C UCNONB3OBAHUEM HUBOTHBIX (MO rpynnam)
| 3auwmra Keiica: [peAcTaBNeHUe Pe3yNLTATOB PelleHUA KeNCOB (BbICTYNNEHWE C NPe3eHTaLMeN) 2
4
35.01.27, 35.01.26, 19.01.18)
Tema 5.2.3. " Copepwanme 4
buoTexHONOrMM U [IpaKTUYECKUE 3AHATUA: 4 0K 02
pacTeHusn Paseutie GUOTEXHONOMMIA C UCNOb30BAHUEM PACTEHMIA, NPUMEHEHWE NPOAYKTOB 6MOT€XHOJ‘IOFMM B JXMU3HMU 2 OK 04
BEHd, NOWCK M aHaNW3 MHDOPMALMM N3 PA3INYHBIX UCTOYHUKOB JiisHayyHan nuTeparypa,
CpefCcTBa MAacCoBOW MHMOPMALUK, CeTb IHTEpHeT 1 Apyrue)
Kelcel Ha aHanu3 MHOOpPMALKUK 0 PA3BUTUM BUOTEXHONOTMIA C UCNONL3OBAHUEM PACTEHMIA (N0 rpynnam)
Jawmra keiica: NpepcraBneHue pe3ynbTaToB peleHns Keitcos (BbICTYNNEHWE C Npe3eHTaumnen) 2
4

20.02.03, 20.02.01,

35.02.10, 35.01.16, 29.02.02, 29.02.06, 29.02.04, 29.02.02)
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4

2
Tema 5.2.4. Copepxanue ) 0K 01
buotexHonorpn B [IpakTuYeCcKue 3aHATHUS: 0K 02
NPOMBIWAEHHOCTU  Pa3BuTHE NPOMbILNEHHOH BUOTEXHONOTUIA U ee NPUMEHEHUE B WU3HU YeN0BEKA, MOUCK 1 aHaNN3 0K 04
THNOPMAONT W3 Pa3TMIAEIX NCTOYANROB (HAYIHAA W YIE0R0 HayIHasA INTEPATyPd, CPEACTEd MacTOB0 > MK...

THOPMAnNW, CETs VIATEPHET W IPYTWE) 4

44.02.04, 44.02.03, 44.02. ofeﬂﬂ%ﬁ%"ﬁa”m MHGOPMALMK O Pa3BUTUM NPOMBILNEHHON BUOTEXHOMOTWIA (No rpynnam)

_)dLLI,I/IId REWLd. IIUEMLIdHJIEHHt‘ pEijIbldIUB |JELIJEH|7|.H KEHLUB {BbILIyII}IEHHE C II[JE.SEHIdLI,VIt‘M] 4

*Tema 5.2.5. 2

2
Tema 5.2.5. Copepxanune ) 0K 01
CoumnanbHo [pakTU4ecKue 3aHATHUS: 0K 02
3TUYECKue ITMYECKME ACNEKTHI PA3BUTUS DUOTEXHOIOTUI U NPUMEHEHUE UX B XU3HU YE0BEKA, MOUCK U aHANU3 0K 04
dCneKrbl THPOPMAOAN W3 Pa3TTMYHBIX WCTOYHAROB (de'-lHdﬂ M YAE0A0 AdyIHdA TNTEPJTYPd, CPEACTBd MdCTOBON 2 MK...

SHoTexXHONoT It TROPMAanNW, CTETE IRTEPRET W IPYT7IE]

HeTCsr A aRa 3 MO PMEn 00 ITHMECRIX aCTERTaX Pa3BUTI OMUTEXAOITOT A {TTO TPYTITa ™) 12

3C1LLI,VIICI NC;ILG. HPCHLIOBJICHHC PESY/IDIdTUD PJTUTHA KC;ILUB (BDILIyIUICHVIC C IIPCJCHIGLI,VIC';I\J 4

erosHoe cofepanite 5
Pa3pen 6. buosronornteckwe wccnenosatis > 0K 01
Tema 6.1. OcHoBHOE cofep)aHue 0K 02
OcHoBHble MeToAbI TeopeTquCKoe Oﬁyqu“e: 0K 04
OMO03KONOrUYecHH 0K 07

X UCCNen0Ba Huld

FENRIINNG MeTol. IIV.IETOﬂbI ONOSROJNIOTHECRNX wccne,uosanﬁ: nonesble, idOOPATOPHbBIE, E)KCI'IE[}II/IMEHTE:lﬂbeIE!2

2.

M ORTTOPVRT ORPYRAFME CPE/B TORAITERENT, PETMORATEHBI VT TITO0aITERENT
MeTofbl NOMCKa, aHanu3a 1 06paboTku MHDOPMALLMM O NPOEKTE B PA3NNYHBIX UCTOYHUKAX
JlabopaTopHbie 3aHATUSA:

2

locTaHOBKA LU, 3a[a4, BbIABUKEHWUE TMNOTE3bl, NPOBEASHUE 3KCNePUMEHTA N0 ONPeaeneHU 0 ONTUMASIbHbIX

1. BansHue Temnepatypsl Ha pocTa U GU3MO0I0rMYECKYI0 aKTUBHOCTb APOXOKEBBIX KIETOK M€ 3aKOHOMEPHOCTEN,

(hopmMysMpoBaHUE BLIBOLOB U NPOrHO30B.
Nla6opatopHble paboTbl HAa BLIGOP MO MUHK FpyNNam:
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o4 ETaHHOE BtAHIte TeMePaTy Dbty e BOA0B Ha POCTa DIt SHOROTHHECRYIO aKTHBHOCTS H'ﬁu}h)‘i‘\cnbiAlo
nJITTUR _ - g
OcHoBHOe copepxaHue
lema 6.2. [lpakTMyeckoe 3aHsATHe )
5"03K0"0T“"9fi<_" 0630p Tem y4ebHO MCCe0BaTENbCKUX NPOEKTOB. BbI6oOp yuebHO 1cCnefoBaTeNbCKOro NpoeKTa u3
H SKCICPUMENT,, NpeanoxeHHbIx. PopMUPOBAHWE KOMAHAbI NPOEKTA. ANTOPUTM BbINONHEHWS NPOEKTA.
3 | Kawaas rpynna BbIGMpaeT oanH U3 BapUaHTOB y4ebHO UCCAEA0BATENbCKUX NPOEKTOB:
OueHka kavectea atmochepHoro Bo3ayxa
4. OueHKa KayecTBa No4YB METOAOM (PUTOTECTUPOBAHMA
5. OueHKa KayecTBa BOA NOBEPXHOCTHBIX BOAOEMOB N0 OPraHONeNTUYECKUM U (DU3NKO XUMUYECKUM
CBOWMCTBaAM
Bavsanune MAB Ha poCT 1 pa3BUTME CEMAH BbICLIWMX PACTEHNI
BnvaAHMe CONeBOro 3arpA3HeHUA Ha POCT M DA3BUTME CEMAH BbICLIMX PACTEHUN
[TepBbii 3Tan BbIMONHEHUA MPOEKTA:
06oCcHOBaHMeE aKTyanbHOCTU BbIBpaHHOI Tembl. BbisBneHue npobnembl ccnefoBaHus, GopmynuposaHme
runotesbl. Bolbop MeTofoB uccnenosarus. Boibop Touek ot6opa npob Ha TEPPUTOPUM UCCIEA0BAHMSA. 6
TocTaHoBKa Uenen 1 3aaay uccnenosanus. Onpegenenune hopmbl NpeaCcTaBAEHUs PE3YIbTATOBR 5
nccnepoBanua. OnpegeneHue 3Tanos W COCTaBAEHWE NNAHA UCCNeL0BAHNA
JlabopaTtopHbie 3aHATHS
Bropoii 37an BoINONHEeHNS NPOEKTA: NOAr0TOBKA HeoOX0AMMOW NOCYbl U MAaTEPUaNa Ans 3KCNepPUMEHTa, 2
NpOBEEHUE 3KCNEePUMEHTA, NePUOUYECKan NPOBEPKA TEYEHUA IKCnepumMeHTa/ cbop matepuana B
BbIOPaHHBIX TOYKax oT6opa npob 5
TpeTuii 3Tan BbINONHEHUA NPOEKTA: NONYYEHUE NEPBUYHbBIX 3KCNEPUMEHTANbHBIX AAHHBIX, NPOBEAEHMNE
CTATUCTUYECKON 06PabOTKM NONYYEHHbIX LaHHbIX 5
HeTBeprbiii 3Tan BeIMONHEHNA NDOEKTA: BLISABNEHUE 3aKOHOME, 1o opaTenbCKiuX npoekTos 3CA0B M
MPOrHO30B, OLEHKA KauyecTBa uccnenyemoro 06bekTa no pesynbratam 6M03KON0rMYeCKOro aHanusa 2

[lpaKkTUyeckue 3aHATUA

3awmTa npoekra. [peacTaBneHne pe3ynbTaToB BbINONHEHUS yuebHO
(BBICTYNNEHWE C Npe3eHTau el )
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0K 02
OK 04
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[TpomexyTouHan aTrecTauus (3K3ameH)
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3 YcnoBus peanu3auuu nporpammbl 06ueobpasopatenbHOR AUCLUNINHEI

3.1. [na peanus3auuMuM NporpaMMbl  AUCLUUMNAWHBI  AOMKHLI  ObITH
NnpeaycMOTPeHbl cieaylolue cneuuanbHble NoMeleHus:

KabuHeT «buonornmy, ocHalleHHbId 0060pyaoBaHMEM: Mebenb, AOCKa, Men,
HarnsgHele nocobus (KOMNAEKTbl yyebHbix Tabnuu, nj1akatoB), TEXHUYECKUMM
CpeACcTBaMU 0ByYeHMA: KOMNbIOTEDP C YCTPOWCTBAMM BOCMPOW3BEAEHMS 3BYKA,
MPUHTEP, MyNbTUMEAMA-NTPDOEKTOP C IKPAHOM, YKa3Ka- Npe3eHTep ANs npe3eHTaumui.

Jlabopatopus, ocHaleHHas o6opygoBaHWEM ANA NPOBEAEHWUA 3aHATUN:
MWKPOCKOMbI, CEKYHAOMEDP, TOHOMETD, nabopaTopHas nocyaa (Npobupku, noactaeky
ans npobupoK, NUHLETBl, NECOK, CTYNKU C NEeCTUKaMu, NPeaMeTHbIE U MOKPOBHbLIE
CTeKNa, CTEKNSHHbIE Nanoyku, MpenapoBanbHble Wb, GuAbTpoBanbHas Oymara
(candeTkn), CTakaHbl) TUNEPTOHUYECKUiH PacTBOP XNOpUAa HaTpus, 3%-HblM pacTBop
nepoKcKUaa BOAOPOAA, PAaCTBOP 0Aa B MOAMCTOM Kanuu, TIMLEPUH, KNyOHW KapTodens,
NINCT 3M10AeN KaHafACKOW, nnof pabuHbl 0ObIKHOBEHHOW (pABUHBI UM TomaTa), NyK
DENYaThblii, Pa3BeEHHbIE B BOAE APOKMKN);

3.2. UupopMmanuoHHOEe 00ecriedyeHHe peau3auu NPOrpaMmMbl

buonorus. 10 knace : yuel. ans odmieoOpa3zoBar. opraHu3anuii : 6a30BbIid YpOBEHb / MO pefl.
B.B. INaceunnka — 3-e uzn. — M. : [IpocBemenue, 2021. — 223c.

buonorus. 11 knace : yue0. ans obueoOpa3zoBaT. opranusanuii : 0a30BbIi YpOBEHb / O] pel.
B.B. INaceunnka — 3-e uzn. — M. : [IpocBemenue, 2021. — 272c.
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4. KoHTponb M oueHKa pe3ynbTaToB 0CBOEHUA 06Weobpa3oBaTesibHOMI

ANCUUNNUHBI

KoHTponb ¥ oueHKa pe3ynbTaToB OCBOEHUA 006 eobpa3oBaTeNbHOW AUCLUUNIUHLI

PaCcKPbIBAIOTCA

yepes

AUCLUMNAMHAPHbIE

pe3ynbTaThl,  HaNnpaBfeHHble  Ha

hopmupoBaHne 06WUX U NPohECCHOHANBHLIX KOMNETEHUMA No pasgenam v temam
coLepxXaHua yyebHoro matepuana.

O6wasn Paspen/Tema TUN OLLEHOYHBIX MEPONPUATHIA
KOMNEeTeHUM s
Paspen 1. Knetka — KoHTponsHas pabota “MonekynspHbii
CprKTypHO-dJyHKu"OHaﬂbHaﬂ YPOBEHb OPraHU3aLum XuBoro”
0K 02 Tema N21.1. 3anonHeHune TabanLbl C onucaHuem
buonorusa Kak Hayka METOL0B MUKPOCKOMUPOBAHMUSA C WX
[I0CTOMHCTBAMM U HELLOCTATKAMMY.
3anonHeHue Tabnuubl «Bknag yyeHblx B
pa3BuUTHE BUONOTNIY
0K 02 Tema N21.2. 3anoaHeHWe CPaBHUTENbHOMN TabNULbI
061was xapaKTePUCTMKA U3HU  CXO/CTBA W PA3NIUYMIA XUBOTO U HE JMBOTO
0K 01 Tema N21.3. (DpOHTaNbHbIA ONpoc
0K 02 bronornyecku BawHole [ToaroTOBKA YCTHBIX COOBLWEHM ¢
0K 04 XUMUYECKUE COEAUHEHNS rnpe3eHTauuei
BbinonHeHue u 3awuta nabopaTopHsix
pabot: «OnpeaeneHue Butamuna C 8
NPOAVKTAX MUTAHUS,
«Mmapodunbo-TMAPOHoGHbIE CBOACTBA
Binnaosi]
OK 01 Tema Nel.4. ‘OueHmsaeMaﬂ AUCKYCCUA N0 BONPOCAM
OK 02 _dyHKuMOHANBHAA (04 ek U
0K 0praHn3aumns KneTox Pa3paboTka MEHTaNbHOI KapTbl No
KnaccMMUKALUKU KNETOK U UX CTPOEHUIO HA
NP0~ 1 3YKAPUOTUYECKUX U N0 LLAPCTBaM B
MWUHM rpynnax
BbinonHeHue 1 3awuTa nabopartopHsix
pa6or:
«(TpoeHue KNeTKu (pacTeHus, KUBOTHbIE,
rpuGbl) U KNETOYHbIE BKNKOYEHUA (Kpaxman,
KapOTUHOMABI, XNOPONNACTI,
XPOMONNACTHI)»,
«[TpoHULAEMOCTb MeMOPaHbI (NNa3mMonus,
[enNa3monun3)»
0K 01 Tema Ne1.5. (DpoHTaNbHbIA ONPOC
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CTpykTypHO-(DYHKLMOHANbHBIE
(haKTOPbl HACNEACTBEHHOCTH

Pa3paboTka rnoccapus
PelweHue 3apay Ha onpeaeneHue
nocnefoBaTeNbHOCTY HYKNEOTUAOB

0K 02

0K 02

0K 02

0K 01 Tema N21.6.
0K 02 [Tpouecchl MAaTPUUYHOTO CUHTE3a
~Tema N°1.7.

0K 04 HeknetouHble hOpMbI MU3HU

0K 02 Tema N21.8.
06MEH BEWecTB 1
npeBpaleHue 3Heprum B
KNneTke

0K 02 Tema N°1.9.

0K 04 HM3HEHHBIA LMKN KNETKK.
Muto3. Meito3
Paspen 2. CrpoeHune u
(hYHKLUMKU OpraHnu3ma

0K 02 Tema Ne2.1.

OK 04 (rpoeHwne opraHu3sma
Tema N22.2.
(Qopmbl pa3MHOXeHUA
OpraHu3mMoe

Tema Ne°2.3.
|

(PpoHTanbHbIA onpoc

Tect «[Tpouecchl MAaTPUYHOTO CUHTE3a»
PeleHue 3apay Ha onpepeneHue
nocnefoBaTenbHOCTM AMUHOKMCNOT B
monekyne 6enka

PelleHve 3aaay Ha onpegenexHue
nocnefoBaTenbHOCTM AMUHOKUCNOT B
Monekyne 6enka B ciydae U3MeHEHNS
nocnenoBaTenbHOCTM Hykneotmaos [JHK

(DpoHTanbHbIA onpoc

[10roTOBKa YCTHbIX COOOWEHUI C
npe3eHTauuei (BUpYCHbIE 1
baktepuansHble 3abonesanus. 06uime
NPUHLKUNBI UCNONL30BAHUA NEKAPCTBEHHbIX
gelectB. 0co6eHHOCTU NPUMEHEHN A
AHTUOMOTMKOB)

(DpoHTaNbHbLIA onpoc
3anofNHEHNE CPAaBHUTENbHON TabnMLbI
XapaKTEPUCTMK TUNOB 0O6MEHa BelLecTB

06CyHaeHMe N0 BONPOCAM NEKLUM
Pa3paboTKa NIEHTbI BPEMEHM HNU3HEHHOTO
LIMKNA

HoutponbHas paboTta “CtpoeHue u GyHKLUK
opraHusma’

OueHnBaemas gUCKyCCus

Pa3paboTKa MEHTANbHOW KApTbl TKAHEN,
OpraHoB U CUCTEM OPraHOB OPraHU3MOB
(DacTeHms, MBOTHbIE, YE/TOBEK) C KPaTKOM
XapaKTePUCTUKOM UX hyHKLMN
[ToaroToBKa U NpeacTaBNeHUe YCTHbIX
COO0BLLEHUA C Npe3eHTaumnel (MMMYHNTET,
WH(DEKLMOHHbIE 3a60NeBaHUA, INUAEMUMN,
BaKLMHALMA)

(DpoHTanbHbLIA onpoc

3anonHeHue Tabnuubl ¢ KpaTKoM
XapaKTepUCTUKOI 1 npumepamu Gopm
Da3MHOMEHMUA OPraHU3MOB

Pa3paboTKa NeHTbl BpeMeHH C
|
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0K 02
OK 04

0K 02

0K 02
OK 04

01

(HTOreHes XMBOTHLIX U YEeNOBEKa

(OCHOBHbIE NOHATUA TEHETUKN

XaPaKTePUCTUKOMN 3TanOB OHTOreHe3a
OTAENbHOM rPYyNnoM XWBOTHBIX U YeN0BEKA
no MUKpPOrpynnam

Tect/onpoc

(OCTaBNIEHNE KU3HEHHBIX LUKNOB PACTEHKI
no otaenam (MOXOBUAHbIE, XBOLLEBUIHbIE,
NarnopoTHUKOBUAHbBIE, FONI0CEMEHHbIE,
MOKPbITOCEMEHHbBIE)

Pa3paboTka rnoccapus
Tect

(PpoHTanbHbIA onpoc

Tect no Bonpocam neKuum
PelleHune 3apay Ha onpepeneHme
BEPOATHOCTU BO3HUKHOBEHWS
HAaC/eACTBEHHbIX NPU3HAKOB NPU MOHO -,
au-, NoNUrnbpPUAHOM U aHANKU3UPYIOLLEM
CKPELLUBAHUM, COCTaBNEHME
reHOTUNUYECKUX CXeM CKPeLLMBAHUS

Tect

Pa3paboTka rnoccapus
PellleHne 3anay Ha onpeaeneHue
BEPOATHOCTU BO3HUKHOBEHMSA
HAC/IeACTBEHHbIX MPU3HAKOB Npu
Da3/IMYHbLIX TUNAX B3aUMOEHCTBIA TEHOB,
COCTABNEHUE FEHOTUMUYECKMX CXEM
CKpeLuBaHms

Tect

Pa3spaboTka rnoccapus
Pewexune 3apay Ha onpegeneHve
BEDPOATHOCTU BO3HUKHOBEHMWS
HACNeNCTBEHHbIX NPU3HAKOB Npw
CLEenneHHOM Hacne0BaHUM, COCTaBNEHME
rEHOTUMUYECKNX CXEM CKPELMBAHNS

Tect

Pa3paboTka rnoccapus
PelweHue 3apay Ha onpegeneHue
BEPOATHOCTU BO3HUKHOBEHMA
HaCNeACTBEHHbIX MPU3HAKOB, CLeNNEHHbIX C
NofoM, COCTaBNEHNE TEHOTUNUYECKUX CXEM
CKpeLIMBaHUA

Tect
Pa3paboTka rnoccapus
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PelleHune 334 Ha onpegeneHue
BEPOATHOCTU BO3HUKHOBEHMUS
HaCNeLCTBEHHbIX NPU3HAKOB, UCNOb3Ys
METO/bl TEHETUKW YENOBEKA, COCTABNEHNE
FEHOTUMNUYECKUX CXEM CKPEeLLMBaHNS
ToAroTOBKA YCTHbIX COODLLEH M C
npe3eHTauuen 0 HacneaCcTBEHHbIX
3a00N1€BaHUAX YE0BEKA

0K 01 Tema N22.11. Tect
0K 02 JaKOHOMEPHOCTU M3MeHYUBOCTU |PeleHne 3aJay Ha onpegeneHue Tuna
0K 04 MYTaL MK NpU Nepeaaye HacNeACTBEHHbIX
MDU3HAKOB, COCTABNEHUE TEHOTUNUYECKINX
CXeM CKpeLmMBaH!s
0K 01 Tema N22.12. Tect
0K 02 Cenekuus opraHu3mMoB Pa3paboTka rnoccapus
PelueHune 3aay4 Ha onpegenexne
BO3MOXHOI0 BO3HMKHOBEHMA
HAaCNeCTBEHHbIX MPU3HAKOB NO CENEKLMH,
COCTaBNEHUE FeHOTUNUYECKUX CXeM
CKpeluBaHms
Paspen 3. Teopusa 3soniouuu HoHTponbHas pabota “Teopetuueckue
ACNeKTbl 3BONIOLMN HN3HU Ha 3emne”
0K 02 Tema 3.1. (PpoHTanbHbIA onpoc
OK 04 McTopus 3BONIOLMOHHOTO yueHUs |Pa3paboTka NeHTbl BpEMEHU PA3BUTUS
3BOJIOLMOHHOTO YYEHUSA
0K 02 Tema 3.2. (PpoHTanbHbIM onpoc
Mukpo3sonouus Pa3paboTka rnoccapus TepMUHOB
0K 02 Tema 3.3. (ueHMBaeMasn AUCKyCCUs
Makpo3sonwoums Pa3paboTka rnoccapus TepMUHOB
0K 02 Tema 3.4. (PpoHTanbHbIA onpoc
OK 04 BO3HWKHOBEHME W Pa3BUTHE loaroToBKa M NpeacTaBNeHUe YCTHOr o
HU3HU Ha 3emne COO6LWEHUSA U NEHTbI BpEMEHM
BO3HUKHOBEHWA U PA3BUTUA XNBOTHOTO U1
DaCTUTENBHOTO MUPA
0K 02 Tema 3.5. (DpOHTaNbHbIA ONPOC
0K 04 [lponcxompeHune yenoseka — Pa3paboTKa NeHT BpEMEHU U MEHTaJIbHbIX
aHTponorexes KapT Ha BbIbOp:

“3B0NOLMA COBPEMEHHOTO YeNnoBeka”,
“Bpems n nyTM pacceneHus 4enoBexa no
nnaHete”, “Bnuanune reorpaduyeckon cpeab
Ha mopdonoruio u hu3mnonoruio yenoseka”,
“Yenoeyeckue pacbl”, 06cyxapeHne
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Paspen 4. Jkonorus

KoutponbHas pabora “Teopetuyeckue
acnekrsl akonorumn”

0K 01 Tema 4.1. TecT no 3Konornyecknm hakropam v cpepam
0K 07 Jkonornyeckune hakTopsl 1 JM3HU OPraHU3MoB
Cpefbl U3HU.

0K 01 Tema 4.2. CocTaBneHune cxem KpyroBopoTa BewWecTs,

0K 02 lMonynauus, coobuecTsa, NCNONb3YA MaTepuanbl NeKuni

0K 07 3KOCUCTEMbI -OPUEHTHROBANHbIX
PACYETHbIX 3a,AHUIA NO NEPEHOCY BELWeCTBa 1
3HEprumM B 3KOCUCTEMAX C COCTABAEHMUE
TpohMyeckux yenei u nupamua 6UoMaccel 1
3Hepruu

0K 01 Tema 4.3. OueHuBaemas gucKyccus

0K 02 ‘buoccepa - rnobanbHas Tecr

0K 07 3K0N0rMYecKas cucrema PelieHne NPaKTMKO-0DUEHTUPOBAHHbIX

PacYeTHbIX 3a[,a4 HAa ONpefeneHue Naowany
HACAMAEHUA AN CHUKEHUA KOHUEHTPALUK
YIIEKUCNOro rasa B atmocdepe CBOero
PErMOHA NPOMMUBAHMS
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0K 01

Tema 4.4.

Tect

0K 02 BAVAHWE aHTPONOreHHbIX PelieHne NpakTUKO BPUEHTUPOBAHHbIX
OK 04 thakTopoB Ha 6uocdepy pacYeTHbIX 33laHUI N0 COXPAHEHMIO
0K 07 NPUPOAHbIX PECYPCOB CBOET0 PernoHa
NPOYXWBAHUA
0K 02 Tema 4.5. OueHuBaemas oMCKyCCus
0KO4 Bnuanue coumnansHo - BbINONHEHWA NPAKTUYECKUX 3aaHWIA:
0K 07 3KON0rMyecKux HakTopoe Ha “OnpepeneHue CyTOYHOr0 pauuoHa
300POBbE YeN0BeKa nuTaHma”,
“Co3maHue MHAMBUAYANBHOW NAMATKM N0
0praH13aumu paunoHanbHoi hu3nyeckoli
akTuHocTn”
BbinonHeHne nabopatopHoi paboThl Ha
BbIGOp:
"YmcTBEHHAn paboTocnocobHOCTL",
"BnusHue abuoTuyecKux hakTopos Ha
YenoBeka (HU3KUe U BbICOKME
Temneparypbl)"
fipodeccrmoHanbHo - 3awuTa Keiica: npeacTaBneHne pesyibTaTos
OPUEHTUPOBAHHO COflePaHMe [peleHus KeilcoB (BbICTYNNEHUE ¢
Paspen 5. buonorus B u3HM  [npe3eHTauueit)
0KO1 fema 5.1 BbinosHeHWe Keica Ha aHanu3 uHdopmaLum
0K 02 BMOTE@XHONOrNKU B XU3HK 0 HAaY4YHbIX BOCTUXKEHNAX B 061aCTH
0K 04 Kamaoro reHeTNYeCKUX TEXHONOTUIA, KNeTOYHOM
K ... WHKEHEPUU, NULWLEBbIX BUOTEXHONOMUIA (N0
rpynnam), npeacTaBneHme pesynbTaTtos
DelleHns Keicos
0K 01 fema 5.2.1. BbINONHEHWe Keilca Ha aHanu3 MHGpopMaLmK
0KO02 BUOTEXHONOMMU B MEAULUHE U |0 PA3BUTUM BMOTEXHONOTUIA B MEAULIMHE
OK 04 (hapmaumnu dhapmauum (no rpynnam), npeacragneHue
MK... De3y/IbTATOB PELIEeHUA KeNCoB
0K 01 tema 5.2.2. BbINONHEHWe Keica Ha aHanu3 MHPopMaLmK
0K 02 BUOTEXHONOMMM N UBOTHbIE 0 Pa3BUTUU BUOTEXHONOT WA C
0K 04 MCNONb30BAHMEM HWBOTHBIX, NPUMEHEHNE
nK... MPOLYKTOB GMOTEXHONOTUM B KU3HU
yenoseka (no rpynnam), npeacraBneHue
DE3YNbTATOB PELWEHUA KEUCOoB
0K 01 fema 5.2.3. BbinosHeHWe Keica Ha aHanu3 uHdopmaLum
0K 02 bruoTexHonorMm u pacteHns 0 pa3BUTUM BUOTEXHONOTNI C
0K 04 MCNONL30BAHUEM PacTeHWi (no rpynnam),
MK... npeacTaBNeHue pe3yibTaToB PeleHus

Kencos

5 o
MK ykasbiBatoTca B cootBeTcTBMM ¢ PTOC CMNO peanusyemoli npodeccun / cneumanbHOCTH
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0K 01 tema 5.2.4. BbINoNHEHWe Keilca Ha aHanu3 nHpopmaumu
0K 02 [TpOMbIWAEHHAA BUOTEXHONOMMA [0 PA3BUTUM NPOMBILAEHHOW GUOTEXHONOT U
0K 04 (no rpynnam), npeacTaBneHue pe3ynbTaTos
MK... DeLIeHUs KeitcoB
0K 01 Tema 5.2. 5. BbINosIHEHUe Keiica Ha aHanu3 uHdopmMaLmm
0K 02 CounanbHO 3TMYECKME acnekTbl |00 3TUYeCKUX acneKTax pa3euTma
0K 04 BuoTexHonoruii buoTexHonoruii (no rpynnam),
MK... npeacTaBieHne pe3ynbTaTos pPelleHus
KeicoB
Paspen 6. buoskonoruueckue [lpepcTaBneHue pe3ynbTaToB BbINONHEHNS
uccnepoBaHus y4ebHO 1rcCcnenoBaTeNbCKUX NPOEKTOR
(BBICTYNIEHWE C Npe3eHTauuei)
0K 01 Tema 6.1. BbinonHeHWe nabopaTopHbIX paboT Ha BbIOOD
0K 02 (JCHOBHbIE METOb B MUHUIpyNnax:
OK 04 HMO3KONOrnYeCcKux 1.Bansnune Temnepatypsl Ha pocTa U
0K 07 nccnenoBaHuin (hM3MONOTMYECKYIO AKTUBHOCTb
[DOMKEBBIX KNETOK
2BnusaHue yrneBoaoB Ha pocTa u
(hM3MONOTrMYECKYIO aKTUBHOCTb
[IDOMKEBBIX KNETOK
3.LoyeTaHHOE BAMAHUE TEMIIEPATYPbI U
YrNeBoA0B Ha POCTa U PU3MONOTUYECKYIO
dKTUBHOCTb APOMOKEBBIX KNETOK
0K 01 Tema 6.2 BbinonHeHue yuebHo 1ccnefoBaTenbcKoro
0K 02 BM03KONOTMYECKUI IKCNEPUMEHT | NPOEKTa Ha BbiBop:
0K 04 1.0ueHKa kayecTBa aTMoCHepPHOTo
0K 07 BO3Ayxa
2.)1leHKa Ka4yeCcTBa NOYB METOLOM
(hutoTeCTUPOBAHMSA
3.0UeHKa KayecTa BOA NOBEPXHOCTHbIX
BOJ0EMOB NO OPraHoNeNTUYECKUM 1
(DM3UKO ¥MMUYECKUM CBONCTBAM
4 Bnusnue NAB Ha pocT 1 pa3sutue
CEeMAH BbICLINX PACTEHWH
5.BnuAHME CONEBOro 3arPA3HEHUA HA poCT
W PA3BUTUE CEMSAH BbICLIWX PACTEHNI
0K 01
0K 02 .
0K 04 BbinonHEHWe 3K3aMeHaLMOHHbIX 3a8aHN I

0K 07




