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1. MACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOTI'O ITPEIMETA
BUOJIOT'Us
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO
3BeHa 1o crneunanpHoctu 13.02.13 «Oxcmiyarauuss U OOCHY)KMBAaHUE JJIEKTPUUYECKOTO U

AJIEKTPOMEXAHUYECKOTO 000PY0BaHUS (II0 OTPACIISAM ).

1.2. MecTo yueOHOTr0 npeIMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENUATUCTOB
CpeJAHero 3peHa
VYueOnplii npeamer «buoNOTHA» SBIAETCS NPEIMETOM O00IIe00pa3oBaTEIBLHOTO ITUKIIA

(6a30BbIi YPOBEHB).

1.3. Ilesin 1 3aga4um y4eOHOr 0 peaMeTa, Tpe0OBaAHUS K Pe3yJbTaTaM OCBOCHHS Y4e€0OHOI0
npeaMera
1.3.1 llein yyeOHOrO0 mpeamera

Coneprkanue nporpaMmmsl yueOHOro npeamera «brnosiorusy HarpaBieHO Ha JOCTHKEHHUE
CHEAYIOIIUX LETIeH:

— OBJIaJIeHHE OOYUaIOIMMMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3alnuu
KHUBBIX CHUCTEM pa3HOIO0 paHra M NpUOOpEeTeHHEe YMEHUH HCHOJb30BaTh 3TH 3HAHUS UL
IPaMOTHBIX JAEHCTBUII B OTHOIIEHUM OOBEKTOB KMBOW MPUPOJBI U PEIIEHUS PA3IUYHBIX

JKU3HCHHBIX IIPO onem.

1.3.2 Iliianupyemblie pe3yabTaThl 0CBOCHHUsI y4eOHOro npeamera B coorsercreun ¢ ®I'OC

CIIO u na ocaose ®I'OoC COO

Kon n [nanupyemble pe3yJbTAThl 0CBOEHUS TUCIUIVIMHbI
HAaUMEHOBaHUe
dopmupyembix Oo6mue JucuuniuHapHblie
KOMIIeTeHIIU I
OK 01. Beibupats B yacTH TPYI0BOr0o BOCHIUTAHMS: c(OpMHUPOBAHHOCTh 3HAHMUII O MeCTE U
CIIOCOOBI PEIICHUS - TOTOBHOCTB K TPYAY, OCO3HAHHE IEHHOCTU | POJU OHOJOTHH B CUCTEME HAYYHOT'O
3a1a4 MacTepcTBa, TPYAOIro0He; 3HaHWSL; PYHKIHOHAIBHOM ITPaMOTHOCTH
npoeCcCHOHABHON - TOTOBHOCTb K aKTHBHOW eI TEILHOCTH YeJroBeKa JUIs PEIICHHUS] dKH3HEHHbBIX
NEeATEIILHOCTH TEXHOJIOTMYECKON U COLUATILHON mpobiem;
TIPUMEHHUTENBHO K HaIpaBJICHHOCTH, CIOCOOHOCTh c(OpMHUPOBAHHOCTh YMEHHS PacKpHIBaTh
Ppas3INYHBIM MHHIMMPOBATh, INIAHUPOBATH U coZiep’KaHre OCHOBOIIOJIATAOIINX
KOHTEKCTaM CaMOCTOSITETILHO BHIITOIHATH TAKYIO OMOTOrNYEeCKNX TEPMHUHOB M TIOHSTHIA:
JIeATENbHOCTB; JKU3Hb, KII€TKAa, TKaHb, OPTaH, OpPTaHu3M,
- HHTEpeC K Pa3InvHbIM chepam BUJI, TIOMTYJISIIINS, SKOCHCTEMa, ONOIICHO3,
POoeCCHOHATIFHOM NIeSITETHHOCTH, omocdepa; merabonm3M (OOMEH BEIIECTB U
OBnaJieHle YHUBEPCAILHBIMU Y4eOHBIMU NPEeBpAaIIeHNE SHEPTUH), TOMEOCTa3
MI03HABATENBHBIMU JECHCTBUAMU: (camoperynsinmst), OnocunTe3 Oenka,
a) 0a30BbIe JJOTHYECKHe IeHCTBUS: CTPYKTYpPHAs OpraHH3alus >KUBBIX CHCTEM,
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- CaMOCTOATENHEHO (HOPMYIHPOBATH U
AKTyaJH3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBCHHBIN TPU3HAK
WJIM OCHOBAHUS JIJISI CPaBHEHUS,
KIacCU(UKAITIN U 0000IICHS,;

- ONPENCNATh IEIU ACATSILHOCTH, 3a/1aBaTh
MapaMeTphl U KPUTEPUH UX JTIOCTHKCHUS;

- BBISIBJISTH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B PACCMATPUBAECMBIX
SIBJICHUSX;

- BHOCHTBH KOPPEKTHUBBI B JICATEIIEHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB
TEISIM, OI[CHUBATh PUCKH MTOCTICICTBHMA
JIEATENLHOCTH,

- pa3BHUBaTh KPEATHBHOE MBINUICHUE TIPU
pEIICHUH XKU3HCHHBIX MPOOIEM

0) 0a30BBIE UCCIIETOBATETbCKIE
nelCcTBUA:

- BIIaJIETh HaBBIKAMH y4eOHO-
HCCIIEA0BATEIbCKON U MPOEKTHOU
JACATCIIbHOCTH, HABBIKAMHU pa3pemem/1${
npooeM;

- BBIABJIATH HpI/I‘II/IHHO-CHe}ICTBCHHbIC CBsA3H
u aKTyaJ'II/ISI/IpOBaTb 3a)1aqy, BBIABUT'AaTh
TUIIOTE3Y €€ PEelleHNUs], HAaXOUTh
apryMEHTBHI [T JOKA3aTeIbCTBA CBOMX
YTBEP)KICHUH, 3aaBaTh apaMeTPhl U
KPUTEPUH PeIICHUS;

- aHAIM3UPOBATH IOJYYCHHBIE B XO/I€
peLIeHN 3a/1a41 Pe3yAbTaThl, KPUTUIECKU
OLIEHUBATh UX JJOCTOBEPHOCTH,
MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

- YMETh IEPEHOCUTD 3HAHUS B
M03HABATENbHYIO M PAKTHYECKYIO 00JIacTh
JKM3HENEITEILHOCTH;

- YMETh MHTETPHPOBATH 3HAHUS U3 Pa3HBIX
MIPEeIMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIEC WJEH, MIpeIaraTh
OpPUTHHAJIEHBIE TIOXOABI M PEIICHHUS;

- CIIOCOOHOCTD MX HMCIIOJIb30BAHUS B
T03HABATENbHON U COLIUAJIBHOMN MPAKTUKE

JIICKPETHOCTD, CAMOPETYIISIIIHS,
CaMOBOCIIPOM3Be/ICHNE (PENPOTYKIIHS),
HacJEICTBEHHOCTh, N3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBast OpraHN3aIlis;
c(OpMHUPOBAHHOCTh YMEHHS PAaCKpPHIBAThH
coZiep’KaHre OCHOBOIIOJIATAIOIINX
OMOJIOrMYecKUX TEOPHH 1 THIIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTaIllMOHHOM,
SBOJIOLMOHHON, TIPOUCXOKJICHUS KU3HH U
YeJI0BeKa;

c(OpMHUPOBAHHOCTh YMEHHS PacKphIBaTh
OCHOBOITOJIararome ONOIOrnIecKe
3aKoHBI U 3akoHOMepHocTH (I'. Mennens,
T. Moprana, H.W. Basunosa, 2. I'exkens,
®. Mromepa, K. bapa), rpanutip ux
MPUMEHUMOCTH K YXHBBIM CHCTEMaM;
npuoOpeTeHre ONbITa IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOT'O TIO3HAHUS,
HCIIOJIB3YEMBIX B 61/IOJ'IOFI/II/I: Ha6J’lIO}IeHI/I$[ u
OIMMCaHUs JKUBBIX CUCTEM, ITPOLIECCOB U
ABJICHUM; OpraHU3aIy U NPOBEACHUS
OMOIOrNYeCcKOro KCIepHUMEHTa,
BBIJIBHKCHUS I'MITIOTC3, BBIABJICHUSA
3aBUCUMOCTU MEXAY UCCIEAYEMBbIMU
BCIIMYMHAMMU, OG’EﬂCHCHHﬂ TMOJTYYEHHBIX
pe3yabTaToB M (OPMYITUPOBAHUS BEIBOIOB
C UCTIOJIb30BAHUEM HAayUYHBIX IOHSATHH,
TEOpUI U 3aKOHOB;

chOpMHUPOBAHHOCTH YMEHHS BBIACIAT
CYILECTBEHHbIEC IPU3HAKK BUPYCOB, KJIETOK
MPOKApHUOT U 3yKAPUOT; OAHOKIETOYHBIX
MHOT'OKJIETOYHBIX OPI'aHU3MOB, BH/IOB,
OHOreoIeH030B U IKOCHCTEM; OCOOEHHOCTH
mporeccoB oOMeHa BEUIeCTB 1
MPEBPAILECHNS SHEPTUH B KIIETKE,
(hoTocuHTE3a, TUNIACTUYECKOTO U
YHEPTeTHYECKOro OOMeHa, XEMOCHUHTE3a,
MUTO03a, MEH03a, OIJIO0TBOPEHHS,
Pa3BUTHUSI U pa3MHOKECHUS,
WHIMBHIYaJIbHOTO PA3BUTHSI OpraHU3Ma
(oHTOrEHE3a), OOPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOT0 0TO0pa, BII000pa3oBaHus,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpezie
0o0HTaHMs, BIUSHUSI KOMIIOHEHTOB
9KOCHCTEM, aHTPOIIOT€HHBIX I3MEHEHUH B
9KOCHCTEMAaX CBOEH MECTHOCTH,
KpPYTrOBOpOTa BEIIECTB U IPEBPAIICHUE
sHepruu B 6uocepe;

c(OpMHUPOBAHHOCTh YMEHHS PEIATh
OuonornvecKue 3aaaun, COCTaBISATh
TEHOTUITHIECKUE CXEMBbI CKPELIIMBAHMS IS
Pa3HBIX TUIIOB HACIIEIOBAHHS PU3HAKOB Yy
OpraHW3MOB, COCTaBJISITh CXEMBI TIEpeHOca
BEIIIECTB ¥ HHEPTHHU B 3KOCHUCTEMaXx (Lienn
MIUTaHKs, TUIIEBBIE CETH)

OK 02. Ucmonb30BaTh
COBpPEMEHHBIC
Cpe/CTBa TOMCKa,
aHauu3a u
MHTEPIPETALUH
nHdopmanuu u
WHPOPMANIMOHHBIC

B 001acTH HEHHOCTH HAYYHOI 0
TMO3HAHUS:

- ¢()OpMHPOBAHHOCTH MUPOBO33PEHNS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH W OOIIECTBEHHOMH
MIPAKTUKH, OCHOBAHHOTO HA UAJIOTe
KyJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHHIO

c(OpMHUPOBAHHOCTh YMEHUH KPUTHYECKN
OLICHNMBATh MH(POpMALINIO OHOIOrTIECKOTO
COJIEPKAHNUS, BKIFOYAIOIIYIO
TICEBJOHAYYHBIE 3HAHNS M3 Pa3INIHBIX
HCTOYHHKOB (CpPe/ICTBa MacCOBOH
nH(popManuy, HayIHO-TIOMYJISIPHBIE
MaTepHalIbl); HHTEPIIPETHPOBATh ATHIECKHE
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TEXHOJIOTHHU JIJISI
BBIMOJTHEHUS 337124
poQeCCHOHATHFHOMN
JeATETbHOCTH

CBOETO MeCTa B MOJUKYIHTYPHOM MUPE;
- COBEpIICHCTBOBAHHUE SI3BIKOBOM 1
YHUTATENbCKON KYJIbTYPhI KaK Cpe/ICTBa
B3aMMOJAEHCTBUS MEXY JIIOABMH 1
TIO3HAHMS MHPa;

- OCO3HaHME LIEHHOCTU Hay4YHOU
JIEATENILHOCTH, TOTOBHOCTh OCYIIECTBIISITH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO
JeATENFHOCTh MHANBUIYAIBHO U B TPYIIIE;
OBunazieHNe YHUBEPCAIBHBIMH YI€OHBIMU
TI03HABATENbHBIMH JICHCTBUSIMH:

B) paborta ¢ uHdopManueii:

- BJIaJIETh HABBIKAMU MOJTYYEHHS
MH(OpMAaLUK U3 NICTOYHUKOB PAa3HBIX
THIIOB, CAMOCTOSITEIIHHO OCYLIECTBIISITH
TIOKMCK, aHaJIU3, CHCTEMATU3aIHIO U
UHTEpIpeTayio nHGopMalyy pa3IniaHbIX
BUJIOB U ()OPM TIpe/ICTaBIICHHUS;

- cO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popmarax
C YyUeToM Ha3zHa4yeHus uHdopmanuu u
LEJIeBOH ayAUTOPUH, BEIOUpas
ONTHMANIBbHYIO (OPMY TIPE/ICTABICHHS U
BU3yaJIM3allluu;

- OLICHUBATb JOCTOBECPHOCTD, JICTUTUMHOCTDH
uH(OpMaIUH, €e COOTBETCTBHE ITPABOBBIM
Y MOPaJIbHO-3TUYECKHUM HOpMaw;

- UCIIONIB30BaTh CPEACTBA
MH(POPMALMOHHBIX 1 KOMMYHHUKAIHOHHBIX
TEXHOJIOTH B pELICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX 1 OpPI'aHU3aI[OHHBIX
3a/1a4 ¢ COONI0IeHneM TpeOoBaHHi
9PrOHOMHUKH, TEXHUKH O€30I1aCHOCTH,
THTHEHBI, pecypcocOepexeH s, IPaBOBBIX U
9THYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€e30I1acHOCTH;

- BJIaJ€Th HaBBIKAMHU PACIIO3HABAHUSA U
3ammThl HHGOpPMaIHU, HHPOPMAIIMOHHOMH
0€30MacHOCTH JINYHOCTU

ACIIEKTHI COBPEMEHHBIX MCCIICIOBAHUN B
OHOJIOrMH, MEIUIIMHE, OUOTEXHOIOIHH;
paccMaTpHBaTh TI00ATBHEIC
HKOJIOTHMUYECKHE MTPOOIEMBI COBPEMEHHOCTH,
(hOpMHPOBATH 110 OTHOIIEHUIO K HUM
COOCTBEHHYIO MTO3HIIHIO;
c(hOpPMHUPOBAHHOCTh YMCHUN CO371aBaTh
COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COOOIIEHHS Ha OCHOBE OHOJIOrMUECKOM
uH(pOpMAILINK U3 HECKOIBKHX UCTOYHHKOB,
IrPaMOTHO UCIONb30BaTh OHATUIHBIN
ammapaT OHOJIOTHH

OK 04. DddextrBHO
B3aUMOJEHCTBOBATh U
paborats B
KOJIJICKTHBE U
KOMaHie

- TOTOBHOCTB K CAaMOPAa3BHUTHIO,
CaMOCTOSITETFHOCTH U CaMOOIIPEEIICHHIO;
-OBJIa/ICHHE HaBBIKAMH y4eOHO-
HCCIIEI0BATENIBCKON, IPOEKTHON U
COIIHAILHOM IeITEeIbHOCTH;

OBi1aieHNe YHUBEPCAJBHBIMH
KOMMYHHMKATHBHBIMU JIeHCTBUSIMU:

0) coBMecTHasI 1eSITeJIbHOCTD.

- IIOHUMATh U UCIIONB30BATh MIPEUMYIIIECTBA
KOMaHIHOU ¥ HHAWBUIYATBHON PaboTHL;

- IPUHAMATH [IETH COBMECTHON
JIeSITeTbHOCTH, OPTAHU30BBIBATH U
KOOPAWHUPOBATH ACHCTBHS I10 €€

JIOCTH KEHUIO: COCTABJIATE IUIAH JICHCTBUH,
pacmpenensaTs poiii ¢ Y9eTOM MHEHHUH
YYaCTHHUKOB O0CYKJAaTh PE3yIbTaThI
COBMECTHOH paboTHI;

- KOOPJAMHUPOBATH U BHIIIOIHATE PaboTy B
YCIIOBUSIX PEabHOI0, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYLLECTBIISTH MO3UTUBHOE
CTpATETHYECKOE MTOBEACHHE B PA3ITUIHBIX
CUTYalLUsIX, POSBIIATH TBOPUYECTBO U
BOOOpaKeHUE, OBITh MHUIIATUBHBIM
OByajieHUe YHUBEPCAIbHbIMH

NpUOOpeTEeHHE ONbITa TPUMEHEHUS
OCHOBHBIX METO/IOB HAYYHOT'O TIO3HAHUS,
UCIIONIb3yEMBIX B OMOJIOTHH: HAOIOACHUS 1
OIMMCAaHMS KHUBBIX CHCTEM, TIPOIECCOB U
SIBIICHUI; OPTaHU3AIIH U TIPOBEACHUS
OHOIOTHIECKOT0 SKCIICPUMEHTA,
BBIJIBIDKCHHS TUITOTE3, BBISBICHUS
3aBHCHMOCTH MEX]Ty UCCIIeTyEeMbIMH
BETMYMHAMH, OOBSCHEHHUS TTONYISHHBIX
PEe3yABTATOB U (POPMYITHPOBAHUS BHIBOJIOB
C WICTIONTb30BAHNEM HAYUHBIX TTOHATHH,
TEOpUI U 3aKOHOB
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PeryJIATHBHBIMH AeiCTBUSIMM:

r) NpUHsSITHE Ce0sl U APYTUX JIIOAeii:

- IPUHUMATH MOTUBBI U APTYMEHTHI JIPYTHX
JIOJICH TIPU aHAIHM3E PE3YIIETATOB
JIeSITEIIBHOCTH,

- MPU3HABATH CBOE MPABO U IPABO JAPYIHX
JIIOJICH Ha OIIMOKH,

- pa3BHBaTh CIIOCOOHOCTH IIOHMMATEL MUD C
TTO3UIIMH JIPYTOr0 YeIOBEKa

OK 07.
CopneiicTBOBaThH
COXpaHEHHIO
OKpYKaromien cpessl,
pecypcocOepeKeHuto,
TPUMEHSTh 3HAHUsI 00
W3MEHCHUU KJIUMAaTa,
TIPUHIIHTIBI
OepeKITUBOTO
TIPOU3BOJICTBA,

3¢ PEeKTUBHO
JIECTBOBATH B
Ype3BbIYaWHBIX
CI/ITyaIlI/IﬂX

B o01acTH 3K0J10rM4eCcKOro BOCIIUTAHUSA:
- chopMUPOBAHHOCTE IKOIOTHIECKON
KYJIbTYpBhl, TOHUMAHUE BIUSIHUS
COIMATIbHO-PKOHOMUYECKUX MPOIIECCOB Ha
COCTOSTHUE TPUPOJHON U COIUATBHOMN
Cpeibl, OCO3HAHKE TJI00ATBHOIO XapaKTepa
9KOJIOTHYECKUX TPOOIIeM;

- TUITAHUPOBAHUE U OCYIIECTBIICHUE
JIeMCTBUI B OKpYKalollel cpesie Ha OCHOBE
3HaHUS 1IeJIel YCTOWYMBOTO Pa3BUTHS
YeJI0BEYECTBa;

AKTHBHOE HENIPUATHE NEHCTBUM,
IIPUHOCSILIMX BPEX OKPYKAIOLIEH CPELE;

- YMEHHE IPOTHO3UPOBATh
HC6J’IaFOHpI/I$[THbIe 3KOJIOTHYECCKUEC
MOCICACTBUA NPEANIPUHUMACMBIX
JIECTBUM, IPENOTBPAILATh UX;

- paclIMpeHue ONbITa AESTEIbHOCTU
JKOJIOTMYECKOHM HANpPaBJIEHHOCTH;

- OBJIQ/ICHHE HABBIKAMH y4eOHO-
HCCIIEI0BATENBCKOM, IIPOCKTHON U
COIIMAJIbHOM JAEITEIBHOCTH

c(hOpPMHUPOBAHHOCTh YMCHHUS TIPUMEHSITh
MOJTYYCHHBIC 3HAHUS JUTS O0BSICHEHHS
OMOJIOTUYECKUX MPOIICCCOB U SBJICHUM, JUIS
MPUHATHSI TPAKTHYCCKHUX PEIICHU B
MMOBCEAHEBHOM )KU3HU C LIEJBIO
obecrieueHns 6€30MacCHOCTH CBOETO
37I0POBbS U 3JI0POBBSI OKPYKAIOIIUX
J07IeH, COOI0IEHHS 3I0pOBOro 00pa3a
YKH3HH, HOPM TPaMOTHOT'O TIOBSICHUS B
OKpYXalollei MPUPOTHON CpeJIe;
IMOHUMAaHKHE HEOOXOIUMOCTH
HCIIOJIb30BAHMS IOCTUKEHUI COBPEMEHHOM
OMOJIOrMH U OMOTEXHOIOT MM JIJIsT
paloHaIBLHOTO IPUPOIOTIOIH30BAHUS




2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem yacoB

O0bem y4eOHOT0 NMpeaMeTa 68
O0beM yueOHbIX 3aHATHIT 68
B TOM YHCJIE:

TEOpEeTUIEeCKoe 00ydeHNE 48

71a00PATOPHO-TIPAKTUYCCKUE 3AHITHUS 20
KoHncyabTanuu -
IIpome:kyTouHasi aTTecTanus B (popMe KOMIIEKCHOTO -
au(ppepeHIUPOBAHHOIO 3a4eTa B 1 cemecTpe




2.2. TemaTnueckuii Ii1aH u coaep:xkanue yueonoro npeamera BUOJI0OI'UA

HaumenoBaHue pa3zesioB Conep:xkanue yueOHOro MaTepuasa (OCHOBHOE M IPo(ecCHOHAILHO-OPUEHTHPOBAHHOE), 1a00paTOpPHbIE U O0bem | ®opMupyeMble
U TeM NMPaKTHYeCKHe 3aHATHS, MPUKJIATHOH MOIYJIb (P HAJTMYHMH) 4acoB | KOMIETeHIHH
1 2 3 4
Paznea 1. KileTtka — cTpyKTYpHO-(pYHKIIMOHAJIbHASI €IUHUIA KUBOT0 18
Tema 1.1. OcHOBHOE cofiep:KaHne 2
Bunosiorns kak Hayka. Teopernueckoe o0yueHue: 2
OO6mas xapakrepucruka | CoBpeMeHHBIE OTPACI OHOJOrHYecKuX 3HaHui. CBA3b OUOJIOTHH C IPYTMMH HayKaMu: OHOXuMHUsl, OHoduU3MKa, OK 2
IKUZHHU OuoHuKa, reHoreorpadus u 1p. Pors 1 Mecto Ononoruu B popMHUPOBAHUN COBPEMEHHOM HAYUYHOW KapTHHBI MHUPA.
YpoBHUM opranuzanuu xKuBor Marepun. OOIas XapaKTepUCTHKa KU3HH, CBOWCTBA )KUBBIX CUCTEM. XUMHUYECKHUI
COCTaB KJIETOK
Tema 1.2. OCHOBHOE cofiep:KaHne 6
CtpyKTypHO- TeopeTnyeckoe o0yueHue: 2
GyHKuHOHATLHAS Knerounas teopus (T. IlIBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOM KJIETOYHOM TEOpHH.
OpraHM3anus KJIeToK THMbI KJIETOYHOM OpraHM3alUy: NPOKAPHOTHYECKUNA U 3yKapuoTHudeckuil. OTHOKJIETOUHbBIE U MHOTOKJIETOYHbIE
oprann3Mbl. CTpoeHUe MTPpoKapruoTHIecKor kineTkr. CTpoeHHe 3yKapHoTHIecKol KieTku. Heknerounsie popmbl
KHU3HU (BUpYCHI, OakTeprodarn)
JlabopaTopHble 3aHATHSA: 1
[IpuoGpereHue onbiTa NPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHMS IIPHU BBINOIHEHUHU JJaOOpaTOPHBIX padoT: OK-1
JlaGopaTopHast OK-2
1. Jla6oparopnas pa6ora «CTpoeHue KIeTkM (pacTeHus, 5KMBOTHbIE, TPMObI) U KJIETOUHbIE BKIIOUEHHUS OK -4
(kpaxmait, KapOTHHOHIBI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[NoaroroBka MHKpoIpenapaToB, HAOIIOAEHHE C ITOMOIIBI0 MUKPOCKOIIA, BBISABICHHE PA3INYUA MEXIY H3y4aeMbIMH
00BbeKTaMH, (POPMYITUPOBaHUE BEIBOJOB
IIpakTHYecKne 3aHATHS: 1
Bupycusle u 6akrepuaibHble 3a001eBanus. OOLIMe IPUHIMIIE HCIIOIb30BAHMS JICKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH IPMEeHEeHUs] aHTUOMOTHKOB. [IpencraBinenue yCTHBIX COOOMIEHHI ¢ Ipe3eHTalle, TOATOTOBICHHBIX
T10 TIEPEYHIO MCTOYHMUKOB, PEKOMEHJOBAaHHBIX NPENOAaBaTeIeM
Tema 1.3. CTpyKTYypHO- OcHoBHOe cofiep:KaHue 4
(pyHKIMOHAJbHBIE TeopeTuueckoe o0yueHue: 1
(hakTophI XpomocomHas Teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHEIH HaO0p KIETOK, TOMOJIOTHYHBIE 1
HaCJIeACTBEHHOCTH HETOMOJIOTHYHBIE XPOMOCOMBI, TaIDIONIHBIN 1 TUIDIOnAHbIH Habop. Hykmennossie kucnotsl: JJHK, PHK OK -1
HaXOXJICHHE B KIIETKE, NX CTPOCHUE U PYHKIMHU. MaTpHIHBIE MPOIECCH B KJIETKE: PEIUIMKALS, ONOCHHTE3 OenKa, OK - 2
penapauys. ['eHeTH4ecKuil Ko ¥ €ero CBOMCTBA
IIpakTHYecKue 3aHATHUS: 2
Pemenne 3aa4 Ha onpenesneHNE MOCIEN0BATEIbHOCTH HYKICOTHI0B, aMHHOKHCIIOT B HOPME U B CITy9ae N3MEHEHHS
nocieoBareabHocTu HykieotnaoB JTHK
Tema 1.4. OcHOBHOe cofiep:kaHue 2 OK-2




OOMeH BelecTB 1
npeBpalnleHne YHeEPrun B
KJIeTKe

Teopernueckoe o0yueHue:

[MonsiTre MeTabonmM3M. ACCUMWISINS U IUCCUMUIISIIIAS — JIBE CTOPOHBI MeTabonn3Ma. THIel o0OMeHa BEIIeCTB:
ABTOTPOQHEINA U reTepoTpOHBIN, a3poOHbIH 1 aHa’poOHbIi. [Tnactuueckuiit ooMeH. PoTocnHTE3. XEMOCHHTE3

Tema 1.5. ’KuzneHHsblii OcHOBHOe coiep:KaHue 2
MK KI1eTKH. MuTo3. Teopernueckoe o0yueHue: 2 OK -2
Meiio3 Kinerounslit nuki, ero nepuojsl. MUTO3, €ro CTaiuy U MPOUCXOSIIUE MPOIecChl. buonornueckoe 3HaueHNEe MUTO3a. OK-4
Metio3 u ero craguu. [ToBenenne xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMbIci Meiio3a
KonTpoasnas padora MosekysipHbIT YPOBEHb OPTaHU3AIHUH KUBOT'O 1
Pa3nen 2. CtpoerHue u GyHKIUM OPpraHu3mMa 20
Tema 2.1. CTpoenue OcHOBHOE cofiep:KaHne 1
opraHuzma Teopernueckoe o0yueHue: 1 OK -2
MHOrOKJIETOUHBIC OPTaHU3MBbI. B3aUMOCBS3b OPraHOB M CHCTEMBI OPTaHOB B MHOTOKJICTOYHOM OpTaHH3ME. OK-4
I'omeocTas opraHu3Ma U €ro HoAAepKAHUE B IMPOIECCE KU3HEACSI TEIBHOCTH
Tema 2.2. OCHOBHOE cofiep:KaHne 2
DopMbI pa3MHOKEHUS TeopeTnueckoe o0yueHue: 2 OK -2
OpPraHu3MOB ®dopMbI pa3MHOKEHHUS OpraHU3MOB. becrosoe u mooBoe pasMHoKeHre. Bunbl 6ecrionoro pasmuoxenus. [lomoBoe
pasmHoxeHue. ['ameroreHes y suBoTHbIX. CriepMartoreHes u oorene3. CTpoeHue NoJIoBbIX KieToK. OIIooTBOpEeHHe
Tema 2.3. OcHOBHOe cofiep:KaHue 2
OHTOrenes pacTeHuii, TeopeTnyeckoe o0yueHue: 2 OK -2
JKHBOTHBIX M YeJIOBEKa WunuBuayansHOe pa3BUTHE OPraHU3MOB. DOMOproreHes u ero craauu. [loctamOpronansHblil nepuoa. Cranuu OK -4
NOCTAMOPHUOHAIBLHOTO Pa3BUTHS Y KHUBOTHBIX M 4YesioBeka. [Ipsimoe n HenpsiMoe pa3BuTue. buosoruyeckoe crapeHue
U cMepTh. OHTOreHe3 pacTeHHU
Tema 2.4. OcHOBHOe cofiep:KaHue 4
3akoHOMepHOCTH TeopeTnyeckoe o0yueHue: 2
Hac/1e10BaHus OCHOBHBIE TOHATHUS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonsl I'. Mengens (MoHOTHOpUIHOE U OK -2
MONUTUOpUIHOE CKpeliBanue). B3anMoneiicTBue reHoB OK -4
IIpakTHyecKue 3aHATHUS: 2
Pemienue 3aa4 Ha onpeieNieHHE BEPOSTHOCTH BO3HUKHOBEHUSI HACIICJCTBEHHBIX MIPU3HAKOB IPH MOHO-, JTH-,
MOJIUTHOPUITHOM M aHATTM3UPYIOLIEM CKPEIMBAHUH, COCTABICHUE TEHOTUITHUECKUX CXEM CKPEIIMBaHUS
Tema 2.5. CuenjieHHoe OcHOBHOe cofiep:KaHue 4
HacJjleJoBaHHe Npu3HaKkoB | TeopeTnueckoe odyueHHe: 2
3akonbl T. Moprana. CreruieHHOe HaclieZIoBaHUE [eHOB, HApYILIeHUE cletuieHns. HacnenoBanue npu3HaKkoB, OK - 1
CIICTUICHHBIX C TI0JIOM OK -2
IIpakTHYecKue 3aHATHUS: 2
Pelienue 3a1a4 Ha onpeieNieHUe BEPOSTHOCTH BO3HUKHOBEHHSI HACIICCTBEHHBIX MPU3HAKOB MPH CIETUICHHOM
HACJICJOBAHHUH, COCTABJICHUE TeHOTUITNYECKUX CXEM CKPEIHBAHUS
Tema 2.6. OcHOBHOe coiep:kaHue 4 OK-1
3akoHOMepHOCTH TeopeTuueckoe o0yueHue: 2 OK -2
H3MEHYNBOCTH M3MeHYnBOCTH IPHU3HAKOB. BHIBI MI3MEHUYMBOCTH: HACICACTBEHHAS M HCHACICIACTBEHHAS. 3aKOH TOMOJIOTHIECKUX OK-4
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psinoB B HacneacTBeHHoH m3MeHunBocty (H.M. BaBmios). MyranmoHHast Teopyst M3MEHIUBOCTH. BHbl MyTanuii u
MIPUYMHEI UX BO3HHKHOBeHMs. Kapuorun yenoeka. Hacnencreennsie 3a0oneBanus yenoBeka. | eHHble 1
XpOMOCOMHEIE O0JIe3HH YernoBeKa. boe3Hn ¢ HacieaCTBEHHOH MPeApaciioNoKeHHOCTI0. 3HaYeHHE MEUIINHCKOH
TEHETHKH B ITPEAOTBPAIICHUH U JICYCHUH T€HETUIECKUX 3a00JIeBaHI YeI0BeKa

IIpakTHyeckHe 3aHATHSA: 2
Pemenue 3aau Ha onpenesieHre TUIIA MYTALUK TIPH [Iepeiadye HAaCJIeICTBEHHBIX IIPH3HAKOB, COCTABJICHHE
TEHOTHITHYECKUX CXEM CKpPEIUBAHUS
Kontposabnas paéora 3aKoHbI HACJIEJCTBEHHOCTH U H3MEHUYHUBOCTH 2
Pa3nea 3. Teopus 3BoIIONIMU 6
Tema 3.1. UcTopus OcHOBHOe cofiep:KaHue 2
3BOJIOIMOHHOrO yuenus. | TeopeTruueckoe odyueHue: 2
MuxposBosronus [eprrie sBomtonmonnsie konuenuuu (K.b. Jlamapk, JK.JI. Broddorn). DBomtormonHast teopust Y. Jlapsuna.
CuHTeTH4ecKasi TeOpHs SBOJIIOIMY U €€ OCHOBHBIE TIOJ0KEHUSI. OK-2
MuxkposBosntors. [Tomymnsiius Kak 3JeMeHTapHast eIMHULA YBOIIONUH. | eHeTHYeCKUEe OCHOBBI HBOIOLIUH. OK -4
DremeHTapHble (haKTOpPhI FBONMIOIMH. EcTecTBeHHbIH 0TOOp — Hanpassionuil Gpaktop sBomonun. BugooodpazoBanue
KaK pe3y/ibTaT MUKPOIBOIIOLUH
Tema 3.2. OcHOBHOE cofiep:KaHne 2
Maxkpo3BoJrronus. TeopeTruueckoe o0yuyeHue: 2
BosnukHoBeHHE U Maxpospomonusi. ©opMbl 1 OCHOBHBIE HarnpaBieHus MakpodBomtoimu (A.H. CeseprioB). Ilytu goctmxenus OK -2
pa3sBUTHE )KM3HHU HA Ouonornueckoro nporpecca. Coxpanenue 6uopazHooOpasus Ha 3emie. OK-4
3emute I'unoTe3s! ¥ TeopuM BOSHUKHOBEHUS KU3HU Ha 3emuie. [losiBeHNe nepBbIX KIETOK U UX 3BOMtolus. [IpokaproTsl u
9yKapuoThl. [IporcxokjeHHe MHOTOKJIETOUHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPHOT
Tema 3.3. OcHOBHOe cofiep:KaHue 2
IIpoucxoxaenneuenopexa | TeopeTuyeckoe odydeHne: 2
— aHTpoONOreHe3 AHTpomonorus — Hayka o denoBeke. CHcTeMaTndeckoe MmoioskeHne 4enoBeka. CXOACTBO U OTVIMYHS YeTI0BEKa C OK-2
JKUBOTHBIMHU. OCHOBHBIE CTAJJFIA AHTPOIIOreHe3a. DBOIIONNS COBPEMEHHOT'0 YEIOBEKa. OK -4
YenoBeyeckue packl M UX €IUHCTBO. Bpems 1 myTu pacceneHus yenoBeka 1o 1iaHere. [Iprcnoco0neHHOCTh
YeJI0BeKa K Pa3HbIM YCIOBHUSIM CPEJIbl
Pasnea 4. Dxosrorus 18
Tema 4.1. Dxonoruueckne | OcHOBHOe coep:KaHNe 2
(daxTopel 1 cpeanl xu3Hu | Teoperuueckoe ofyueHue: 2 OK -1
Cpenpl 0ONTaHNUs OPraHU3MOB: BOJHAS, HA3EMHO-BO3/AYIIIHAS, [IOYBCHHASI, BHYTpHOpPTaHU3MeHHas1. Pu3uKo- OK -2
XMMHYECKHE OCOOEHHOCTH cpe] 00MTaHus opraHn3MoB. [IpucriocobaeHnst OpraHu3MOB K JKU3HH B Pa3HBIX Cpeax. OK -7
[onsTre sxomoruaeckoro paxropa. Knaccudukarms skonornaeckux (axropos. [Ipasmno muranmyma FO. JInbuxa.
3axoH tonepanTHocty B. Hlendopna
Tema 4.2. ITonyasinus, OcHOBHOE cofiep:KaHue 4 OK - 1
coo0mecTBa, 3kocucTembl | Teoperuueckoe o0yueHue: 2 OK -2
DKoNorn4eckasi XapakKTepUCTHKA BHU/A W MOMYISIIHN. DKOJOTHIecKas HUIIA BHJa. DKOJIOTHYECKHUE XapaKTEePUCTHKA OK -7

TONMYJIAIINN. COO6III€CTB& 1 5KOCHUCTEMBI. BI/IOL[GHOB 1 €TI0 CTPYKTYpaA. CBs3u MCXKYy OpraHu3MamMu B 6I/IOH€H036.
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CTpyKTypHBIE KOMIOHEHTBI 9KOCUCTEMBI: IIPOYLIEHTHI, KOHCYMEHTHI, peyleHTbl. KpyroBopoT BemecTB U MOTOK
9HEprHH B 3KocucreMme. Tpoduueckne ypoBHI

IIpakTnyeckue 3aHATHA:

Tpoduueckue nenu u cern. OCHOBHBIE MTOKa3aTENN SKOCKCTEMBI. briomacca 1 mpoayKius. DKoIorndeckre
TTIpaMHIBI grcell, Ouomaccsl 1 dHepruu. [IpaBuiio nupaMuisl SHEPTUU.

Pemenue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEILECTBA U SJHEPTUU B IKOCUCTEMAX C
cocTaBjieHHe TpOUUECKHX [eneld U MUpaMu OMOMacChl U SHEPTHH

Tema 4.3. buocgepa -
rjodajabHast

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue:

JK0JIOTHYECKAs cUCTeMa Buocdepa — xuBas obonouka 3emnu. Pazpurre npencrasiennii o 6uocdepe B Tpynax B.U. Bepnanckoro. Obnactu OK-1
6uocdepsl 1 ee KOMIOHEHTHI. JKHBoe BeniecTBO OMocdeps! U ero (hyHKIHH. OK -2
3aKOHOMEPHOCTH CyIIecTBOBaHUs orochepbl. OcoOeHHOCTH OHOChEphl Kak IIT00AIbHOW SIKOCUCTEMBI. OK-7
Junamudeckoe paBHOBecue B bnocdepe. KpyroBopots! BeniecTB 1 OMOre0XMMHYECKUE IUKIIBL. | T00abHbIe
9KOJIOTMYECKHE IPOOJIEMBI COBPEMEHHOCTH

Tema 4.4. Bnusinne OcHoOBHOe cofiep:KaHue

AHTPONOTeHHBIX TeopeTnyeckoe o0yueHue:

¢axTopoB Ha duocdepy AHTpONOreHHbIe BO3IeCTBHs Ha Ouocdepy. 3arpsi3HeHHsI Kak BUJI aHTPOIIOTEHHOT0 BO3/ICHCTBHS. AHTPOIIOTeHHBIE
BO3JIeHcTBHA Ha atMocdepy. Bosaelictus Ha ruapocdepy. BozneiictBus Ha nmutocdepy. AHTPONIOreHHbIE
BO3JIEHCTBHA Ha OMOTHYECKUE COOOIIECTBA. YTIIyOJIeHHO U3YYaroTCS OTXObI, CBSI3aHHBIE C ONPEAEIICHHOM OK-1
npogeccueil/cnenuantbHOCThIO OK-2
IIpakTHYecKHe 3aHATHSA: OK -4
[IpakTnyeckoe 3ausaTHE «OTXOIBI IPOU3BOJCTBA» OK-7
*B ToM unciie npogecCHOHAILHO-OPHEHTHPOBAHHOE COJeP:KaHie MPAKTHYECKOTr0 3aHATHSI
[pakTnueckoe 3ansaTre «OTX0ABI MPOM3BOACTBa». Ha ocHOBe denepanbHOro KiacCH(pUKAOHHOT0 KaTanora
OTXOZO0B OIPENeNATh KJIacC OMaCHOCTU OTXOJOB; arperaTHoe COCTOSIHUE U (PU3MUIEcKyto (JOpMY OTXOMOB,
o0pasyromuxcs Ha paboyeM MecTe / Ha 9Tanax NPOM3BOICTBA, CBSI3aHHBIE C ONPEACICHHON
npodeccueit/crenuantbHOCThI0

Tema 4.5. Bausauue OcHOBHOe cofiep:KaHue

COLHATBHO- TeopeTnueckoe o0yueHue:

IKOJIOrH4eCKUX 310pOBBE U €ro cOoCTaBIsIoNIHE. DAaKTOPHI, TTOMOKHUTETHHO U OTPULATEIHHO BIMSIOIINE HA OPTaHI3M YeTIOBEKa.

(hakTOpoB Ha 310pOBLE [Ipobnema TeXHOTCHHBIX BO3ICHCTBHI Ha 3I0POBbE UEIOBEKA (3JEKTPOMATHUTHEIE TTOJIS, OBITOBAST XMIMHUS,

YyeJIoBeKa M30BITOYHBIE ITYMBI, PaHays U T.11.). AJanTanus OpraHn3Ma 9eIoBeKa K GakTopaM OKPYKAOIIeH Cpepl. OK-2
[IprHnumE! popmupoBaHUs 300pOBEECOEpETarONIEro noBeIeHN. PU3HUecKast aKTUBHOCTh U 3/J0POBbE. OK -4
Broxumuueckne acleKkThl PaloHaIbHOTO IIMTAHUS OK -07
JlaGopaTopHble 3aHATHS: OK -08

OK -09

JlabopatopHas pabota Ha BEIOOD:

1. Jla6opartopHas pabora «YMCTBEHHAs pabOTOCIIOCOOHOCTH
OBazieHre METOIaMH OTIPEICIICHNUS TIOKa3aTeNneil yMCTBEHHONW paboTOCIIOCOOHOCTH, OOBSICHEHUE TTOTYdEeHHBIX
pe3ynbTaToB U (HOPMYIUPOBAHKE BBIBOJOB (IIMCEMEHHO) C UCIIOJIB30BAaHUEM HAYYHBIX ITOHATHH, TEOPUHA M 3aKOHOB

2. JlaGopartopHas paboTa «BrusHie aOHOTHYECKHX (PAKTOPOB Ha YeNOBeKa (HU3KHE U BHICOKUE
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TeMITepaTyphI)»
Wzydyenne MexaHU3MOB aIalTallid OpTraHU3Ma YeJI0BeKa K HU3KUM M BBICOKAM TEMIIepaTypaM u 00bsSCHEHHE
TIOTYYEHHBIX PEe3yNbTaToB U GOPMYINpPOBaHNE BEIBOIOB (IIMCHbMEHHO) C UCIIONB30BAHIEM HAayIHBIX ITOHSATHH, TEOpUi
1 3aKOHOB

*B Tom uncie npogeccuoHATIBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHKe J1a00pPATOPHOI0 3aHITUS 2
B kadecTBe TpHUITEPOB CHIKAIOMINX PAOOTOCTIOCOOHOCTD MCIIONB30BATh YCIOBHS OCYIIECTBICHUS
1poecCHOHANBEHON JIEITEIFHOCTH: IITyM, TeMIlepaTypa, u3ndeckas Harpy3ka u T.JI.
KonTtpoJsbHasi padora Teopernueckre acleKThl SKOJIOT U 2
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE Cojiep:KaHue (Coiep:KaHne NMPUKJIIATHOT0 MOTYJIs)
Pa3nen 5. BuoJiorus B :Xxu3HH 8
Tema 5.1. Buorexnonorun | OcHOBHOe coep:KaHue 4
B KH3HH Ka’KA0r0 TeopeTnueckoe cogep:kaHue: 2
BrorexHonorus kak Hayka 1 Ipou3BoAcTBO. OCHOBHBIE HANPABIICHUS] COBPEMEHHON OMOTEXHOIOrMH. MeTo bl
o6roTexHonoruu. OObEKThl OMOTEXHONIOIHH. ITHKA OHOTEXHOJIOIMYCCKUX M TCHETHUCCKUX dKCIepruMeHToB. [IpaBuina 5
MIOMCKa U aHAJIM3a OMOIKOJIOrn4ecKor HH(POPMAIMK U3 Pa3IMuHbIX UICTOYHUKOB (Hay4Hasl U y4eOHO-HayqHAs
JUTEpaTypa, CpeICTBa MaccoBOW MH(pOpPMaIUH, ceTh VIHTEepHET U IpyrHe)
IlpakTHYecKue 3aHSTHA: 2
Keiicel Ha aHamM3 HHQOpPMAIMHU O HAYYHBIX JOCTHXKEHHSX B 00JaCTH T€HETUYECKUX TEXHOJIOT Ui, KJIETOYHOM
WHXEHEPUH, TUILIEBBIX OMOTEXHOJIOTMH. 3aluTa Kelca: IpeACTaBIeHe PEe3yIbTaTOB PelIeH s KeliCoB 2
(BBICTYIJICHHE C TIPE3EHTAIINECH)
*B ToM 4nciie npog)eccCHOHATBLHO-OPMEHTHPOBAHHOE COAePKAHNE NPAKTHYECKOr0 3aHITUS 2
Tema 5.1 oOsi3aTenbHa s U3yUEHHs CTYJICHTAMHU Beex npodeccuit/criennanbHocTei
Tema 5.2.1. BMOTeXHO10THM B POMBILLTEHHOCTH 4
Tema 5.2.1. buotexnonorun (OcHOBHOe cofep:KaHNe 4
B NPOMBIILJIEHHOCTH [IpakTHYecKue 3aHATHUS: 4
Pa3BuTHE MPOMBINITIEHHON OHOTEXHOJIOTUH U ee IPUMEHEHHE B KHU3HH YeJIOBEKa, IOMCK M aHAIN3 HHPOPMaIUU U3
[Pa3JINYHBIX UCTOYHHUKOB (HaydHas M ydeOHO-HaydHas JIUTepaTypa, CpeACTBAa MacCOBOM HH(pOpManuH, ceTb MHTepHeT 1 2
pyrue)
Keticbl Ha aHanu3 MHGOPMAIMK O PA3BUTUH MPOMBIIIICHHONH OHOTEXHOJIOrnH (110 rpyrmam)
3amura kefica: [IpencrapieHne pe3yabTaToOB pemeHns KeHCoB (BBICTYIUICHNE C MIPE3CHTAIHEH) 2
Tema 5.2.2. CounajJbHO-dTHYECKHE aCNEeKThI OMOTEXHOJIOrHid 4
Tema 5.2.2. CounaabHo- OcHOBHOe cofiep:KaHue 4 OK-1
ITHYECKHE ACTEKThI IIpakTHyecKue 3aHATUS: 4 OK -2
0MOTeXHOJI0rHid DTHYecKue acreKThl Pa3BUTHS OMOTEXHOIOTHI U IIPUMEHEHUE UX B )KU3HU YeJIOBEKa, MOMCK M aHAIN3 HH(OpMaIuu OK -4
73 Pa3IMIHBIX UCTOYHHUKOB (HaydHas U yaeOHO-Hay4dHAs TUTEPaTypa, CPEACTBa MACCOBON MH(OpMAIINH, CETh 2 MK 2.2.
WuTepHer u npyrue) IK 2.3.
Keticpl Ha aHamM3 WHOOPMAIUU 00 STHYECKHUX ACIIEKTaX Pa3BUTHS OMOTEXHOJIOTHH (TI0 TPYIIIaM) I1K 4.3.
3ammura Keiica: [IpencraBieHne pe3ynbTaTOB PEMICHUS KEHCOB (BBICTYIUICHHE C TIPE3EHTAIINEH) 2 IK 5.1.
Tema 5.2.3. BHOTeXHOIO0THH M TeXHHYECKHE CHCTEMbI 4
Tema 5.2.3. | OcHoOBHOE coiep:kaHue 4 OK-1
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Buorexnosiornu u IIpakTnyeckue 3aHATHA: 4 OK -2
TeXHUYeCKHe CHCTEMbI PazBuTHe OMOTEXHONIOIMH C IPUMEHEHNEM TEXHUYECKUX CHCTeM (OHonHkeHepHs, OnonHdopmarrka, OMOHUKA) U UX OK -4
TIPUMEHEHHE B JKH3HU YEJIOBEKA, TOVCK U aHAIN3 MH(POPMAINY U3 Pa3JINYHbIX UCTOYHUKOB (Hay4Has U yaeOHO- 2
Hay4Has JJUTepaTypa, CpeicTBa MaccoBol MH(pOpMaIiy, ceTb VIHTEepHET u Apyrue)
Keticel Ha aHanu3 uHGOPMAIY O pa3BUTHH OMOTEXHOJIOTHH C IPIMEHEHHEM TEXHUUECKHX CHCTeM (IO rpyIaMm)
3ammuTa ketica: [IpencTaBiieHue pe3y/IbTaTOB PEIICHUS KEHCOB (BBICTYILICHHUE C MPE3CHTAITHCH) 2
IIpome:xkyTouHast 3a4eT
aTTecTanus Imo 2
AUCIUTIJINHE
Bcero: 68
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn 0
Jns  peanus3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IIPeIyCMOTPEHBI  ClIEAYIOIINe
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET XUMHHU U OMOJIOTHH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanuonHoe odecneyenue 00yueHus
[lepeuenr ucrnonb3yeMbIX y4dyeOHBIX H3naHUM, MHTEpHET-pecypcoB, IONOJHUTEIbHOU
JTUTEPaTypHI
OcHOBHbIE HCTOYHUKH
1 Aradonosa, U. b. buonorus : 6a3oBbIif ypoBeHs : yueOHuk / M. b. Aradonona, A. A.
Kamenckwii, B. . CuBornazoB. — 2-e u3j., ctep. — Mocksa : [IpocBemenue, 2025. —
271 c. — ISBN 978-5-09-121341-6. — TexkcT : 2neKkTpoHHBIHN // JIaHb : 3IeKTpOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/472913
2 Aradonona, 1. b. buosorus : 6a30BbIif ypOBEeHB : MPAKTHUKYM : yueOHOe mocobue / U. b.
Aradonosa, B. 1. CuBormnazoB. — 2-¢ u3z., crep. — Mocksa : [Ipocsemnienue, 2025, —
112 c. — ISBN 978-5-09-121342-3. — TekcT : 27eKTpOHHBIHN // JIaHb : 2IeKTPOHHO-
ounbmmoteunas cucrema. — URL.: https://e.lanbook.com/book/472916
3 EcrecTBo3Hanme: 6a30BbIi ypoBeHb : yueOHuk / M. FO. Anekcammuna, A. B. Jlsnnes, K.
B. I'anmaktnonos [u ap.] ; non pepakuueit U. 0. Anekcammnoi. — Mockasa :
[Ipoceemenue, 2024. — 288 ¢. — ISBN 978-5-09-113500-8. — TekcT : 37eKTpOHHBIN //
Jlanb : anekTpoHHO-OMOMMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/408806
4 EcrtectBo3HaHUE: 0a30BBI YPOBEHB: MPAKTUKYM : ydeObHoe nocobue / U. 1O.
Anexcamuna, O. A. Abnynaesa, A. B. Jlanues [u ap.] ; nox pegakmueit . FO.
AnekcamHoi. — Mocksa : [IpocBemenue, 2024. — 384 ¢. — ISBN 978-5-09-113501-
5. — Tekcer : anexrpoHHslii // JIans : anekTpoHHO-0MOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/408809
5 ApryHoBa, M. B. Dxosorus. bazosslii ypoBeHs : yueOHuk / M. B. ApryHnosa, /I. B.
MopryHn, T. A. Ilmtocauna. — Mocksa : [Ipocsemenue, 2024. — 175 c. — ISBN 978-5-
09-113130-7. — TekcT : 21eKTpOHHBIN // JIaHb : 3NIeKTPOHHO-OMOINOTeYHAas CUCTEMa. —
URL.: https://e.lanbook.com/book/408818
6 denopoc, E. Y. Dxonorusi: 6a30BbIil ypOBEHB: MPAKTUKYM : yueOHOe mocobue / E. U.

®enopoc, I'. A. HewaeBa. — Mocksa : [Ipocsemenue, 2024. — 381 ¢. — ISBN 978-5-
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09-110839-2. — TekcT : 3neKTpoHHbI // JIaHb : 2MEKTPOHHO-ONMOIMOTeYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/408734
Jlono/IHUTeIbHbIEe HCTOYHUKH
1 buonorus : yueOHUK U PAKTUKYM JJIsl CPETHET0 MPpodeccHoHanbHOTo 00pa3oBanus / B.
H. Spwirun [u ap.] ; mox penakuueii B. H. Speiruaa. — 2-¢ n3a. — Mocksa :
WznatensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpHoe oOpa3osanue). — ISBN
978-5-534-09603-3. — Tekcr : anexrponnslii // O6pazoBarenpHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/511618
2 OO06yxos, JI. K. buosnorus: KJIeTKU U TKaHU : yaeOHOE MOCOOue JIIs CPEIHETO
npodeccronansHoro oopazosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepad. u gon. — Mocksa : U3narensctBo HOpaiit, 2023. — 358 c. —
(ITpodeccnonanproe obpazobanue). — ISBN 978-5-534-07499-4. — Texkcr :
anexTpoHHbIH // OOpa3oBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516336
DJIEKTPOHHBIE PeCypPChI

1 TocynmapctBenHas oOpa3oBaTreabHas miaTdopma «Poccuiickas 3eKTpoOHHAs IITKOIaY. -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUMSA YYEBHOI'O
INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

OO0mas KoMIneTeHIusa

Pa3zpgen/Tema

Tun oueHOYHbIX MeponpPHUs THIA

Pa3nen 1. Kinerka — cTpyKTypHO-
c])ymcunonam,naﬂ €¢AUHUIA ) KUBOI'0

KonTponbaas padora « MonekynsipHbIH
YPOBEHb OpPraHH3aIliH )KHBOTO»

OK 02

Buonorus kak Hayka. O0mas
XapaKTEPUCTHKA KU3HU

3arnonHeHne TaOJHIIBI C OITMCAHUEM METOJIOB
MUKPOCKOITUPOBAHUS C UX JJOCTOMHCTBAMH U
HEJIOCTaTKaAMH.

3anonHeHne TabauIbl «Brinag yueHbIx B
pa3BUTHE OHOJIOTHIY

3anosHeHUE CPAaBHUTEIBHOM TaOIUITBI
CXOJICTBA M PAa3JIMUMIi )KUBOTO U HE )KUBOTO

OK 01
OK 02
OK 04

CrpykTypHO-(QDyHKIMOHATIBHAS
opraHu3aiys KiIeTokK

OreHrBaeMast JUCKYCCHs IO BOIPOCaM JIEKIIUH
Pa3paboTka MEHTaNbHON KapThl 110
Kiaccu(UKAIMKU KIETOK U UX CTPOSHHIO Ha
MPO- M DYKAPUOTHYECKUX M MO 11apCTBaM B
MUHHU I'pynnax

BrinosiHeHHE U 3aIuTa JabopaTopHBIX padoT:
«CtpoeHue KIeTKH (pacTeHus, )KUBOTHBIE,
rpuOBbl) U KJIETOYHBIE BKIIIOUEHHUS (Kpaxmad,
KapOTHHOMIbI, XJIOPOILIACTBI, XPOMOILIACTHI )»
[Ipaktuueckoe 3ansrue. llpencrasnenue
YCTHBIX COOOIIEHHI C PE3CHTAINEH,
MOATOTOBJICHHBIX 110 MEPEYHIO HCTOUYHHKOB,
PEKOMEH/I0OBaHHBIX IpenogaBaTesieM

OK 01
OK 02
OK 08

CTpyKTypHO-(YHKLMOHAJIbHBIE
(aKTOpBI HACIIEICTBEHHOCTH

OpOHTAJIBHBIN OIPOC

Pazpabotka rimoccapus

Pemenue 3amau Ha onpernencHue
TIOCJIEI0BATEIbHOCTH HYKIICOTHIOB,
AMHHOKHUCIIOT B HOPME U B CITy4ae U3MEHEHUS
nocienoBaTeibHOCTH HykiieotnnoB JTHK

OK 02

OOMeH BelecTB U IpeBpalieHue
SHEPTUH B KIIETKE

OpOHTAJIBHBIN OnpoC
3anomHeHne CPaBHUTEIBHON TaOIUIIBI
XapaKTEePHUCTHK TUTIOB 0OMEHA BEMIECTB

OK 02
OK 04

JKu3HeHHbBII UK KJIETKU. MUTO3.
Meiio3

OO6cyxaeHne 1Mo BOMpocaM JIEKIIUN
Pa3paboTka JeHTbl BpeMEHH )KU3HEHHOTO
LHKIIA

Pa3nen 2. CTpoenne u pyHKIUM
OpraHusma

Kontponsnas padora “CtpoeHue u GyHKINT
opranm3ma’

OK 02
OK 04

Crtpoenne opranmma

OrneHnBaeMasi TUCKYCCHS

PazpaboTka MEHTaBHOM KapThl TKAHEH,
OpraHoB M CHCTEM OPT'aHOB OPTaHW3MOB
(pacTeHus, )KUBOTHBIE, YEIIOBEK) C KPATKOU
XapaKTePUCTHKON UX QYHKIHIA

OK 02

@DopMBI pa3MHOKEHHUST OPTaHU3MOB

OpOoHTANIBHBIN Onpoc

3amomHeHne TaOMHITBI ¢ KPATKOM
XapaKTEePUCTHKOHN U TpuMepaMu GopM
pa3sMHOKEHUS OPTaHU3MOB

OK 02
OK 04

OnTOreHe3 paCTeHHﬁ, JKHUBOTHBIX U
YCJI0OBCKa

Pa3paboTka EHTHI BpEMEHH C
XapaKTEePHUCTHKOHN 3TallOB OHTOTCHE3a
OTAENBHON TPYNTION JKUBOTHBIX M YeJIOBEKA IO
MHUKPOTPYIIIamMm

Tect/ompoc

CocraBicHHE )KA3HEHHBIX IIUKIIOB PACTCHUI 110
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oTAcIaM (MOXOBI/II[HI)IC, XBOIICBU/HEIC,
MarnopoTHUKOBUAHBIC, TOJIOCEMCHHBIC,

TIOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH HACIEAOBAHUS Pazpabotka ritoccapus
OK 04 ®poHTANBHBIN OIPOC
TecT 1o Bompocam JIEKIUU
Pemenve 3a1a4 Ha ornpesieneHue
BEPOSTHOCTH BO3HHMKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB IIPH MOHO-, 1H-,
TIOJIMTUOPHUTHOM U aHAITM3HUPYIOIIEM
CKpEIIUBAHNH, COCTABJIEHHE T€HOTHITHUECKIX
CXEM CKpeIIMBaHUs
OK 01 CuenyieHHOE Hacleq0BaHue Tecr
OK 02 [IPU3HAKOB Pa3pabotka rioccapus
Pemenne 3aau Ha onpenenenye
BEPOSTHOCTH BO3HHMKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB TPH
CIICTUIEHHOM HacJIeJIOBaHUH, COCTABJICHUE
TEHOTHITUYECKHX CXEM CKpEUTHBaHUsI
OK 01 3aKOHOMEPHOCTH U3MEHYHBOCTH Tecr.
OK 02 Pemenne 3aau Ha onpesiesieHHe TUIIA MyTaIliH
OK 04 MIpU TIepeiadye HacleICTBEHHBIX MIPU3HAKOB,
COCTaBJICHHE TEHOTHITUUECKHX CXEM
CKpPEIIUBAHUS
Paznes 3. Teopus 3BosIouun Kontponbnas pabota “Teoperudeckue
aCIIEKTHI DBOIIOIIMH KU3HU Ha 3emie”
OK 02 HcTopus HBOTIOIMOHHOTO YUEHUSL. ®poHTaANBHBIN OIIPOC
OK 04 Muxpo3BoIIONHs Paspabotka rimoccapusi TepMHUHOB
Pa3paboTka JIeHTbl BpEMEHU Pa3BUTUS
SBOJIIOLMOHHOI'O y4EHHS
OK 02 Maxkpoapomonusi. Bo3HukHOBeHHE U OreHnBaeMasi TUCKYCCHSL: HCTIIONb30BaHUE
OK 04 pa3BUTHE )KU3HU Ha 3emiie apryMeHToB, OMOIOTMYECKON TEPMHUHOJIOTHH U
CHMBOJIMKH AJIS1 JOKA3aTeIbCTBA POACTBA
OpraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPy
Pa3paboTka 1eHTbI BpeMEHN BOSHUKHOBEHUS U
pa3BUTHA KU3HH Ha 3emiie
OK 02 [IpoucxoxaeHue yenopexa — ®poHTANBHBIN OIIPOC
OK 04 AHTPOIIOTEHE3 Pa3paboTka neHTHI BpeMEHH MPOUCXOKACHUS
YyeJIoBeKa
Pasgen 4. Dxoaorus
OK 01 Oxonorudeckre GaxToOpbl U CPEAbI Tect 1o 3xon0OrHyYecKnM (hakTopam H cpeaam
OK 02 KU3IHI JKU3HU OPTaHU3MOB
OK 07
OK 09
OK 01 Homymsmus, coobmiectBa, 3xocucTeMbl | COCTaBIIEHHE CXeM KPYTOBOPOTA BEIECTB,
OK 02 UCIIONB3YS MaTepPHaIbl JICKIIUH
OK 07 Perenne npakTHKO-OPHEHTHPOBAHHBIX
pacdeTHbIX 3alaHKUH TI0 TIEPEHOCY BEIIECTBA U
9HEPTUH B 3KOCHCTEMAX C COCTABIICHHUE
TPOPUUECKUX HETel U MHpaMuy] OMOMaCChl U
SHEPTUH
OK 01 Brocdepa - rnobanbHas sxonornueckas | OnieHnBaeMast AUCKYCCHS
OK 02 cucrema Tecr
OK 07
OK 01 Bnmsiaue antponorennsix aktopos Ha | Tect
OK 02 onochepy IIpakTrueckas padora “OTxombt
OK 04 MPON3BOJCTBA”
OK 02 Bnusaue conpansHo-3k000rudeckux | OneHuBaeMast AUCKYCCUS
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OK 04

(I)aKTOPOB Ha 3I0POBbLEC YCIIOBCKA

Bemmonnenue abopaTopHoii paboThl Ha BEIOOP:

OK 07 "YMcTBeHHas paboTOCTIOCOOHOCTD",
"Brustane abnotndeckux (pakTopoB Ha
yeJioBeKa (HU3KHE U BBICOKHE TEMITEpaTyphl)"

Pazjnen S. BuoJiorusi B :aKu3Hu 3amura Keca: mpeCTaBIeHUE Pe3ylIbTaTOB

pelieHust KeHcoB (BBICTYIUICHUE C
Mpe3eHTaluen)

OK 01 buorexHonoruu B >KU3HU KaXKJ10TO BrimonHeHue kelica Ha aHAJINM3 UHGOPMAITUH O

OK 02 HayY4YHBIX JOCTIKEHHSX B 00J1aCTH

OK 04 TeHETUYECKUX TEXHOJIOTHH, KIETOYHON

K 1.1. WHKEHEPUH, HIIEBBIX OMOTEXHOIO0rHi (110
rpyImnam), NpeacTaBiIeHUue pe3yabTaToB
pelIeHus KecoB

OK 01 [IpombinieHHAss OMOTEXHOJIOTHS BrimonHenue kefica Ha aHaTu3 HHGOPMAIMU O

OK 02 Pa3BUTUH NPOMBIIIICHHON OMOTEXHONIOTrui (110

OK 04 rpyImnam), NpeacTaBiIeHue pe3yabTaToB
pelIeHus KecoB

OK 01 ConabHO-3THYECKUE aCTIeKThI BrinmonHeHre Keiica Ha aHau3 uHbopMaIuy 00

OK 02 OMOTEXHOJIOTHi STUYECKHX acleKTaX Pa3BUTHSA OMOTEXHOIOTHIA

OK 04 (1o rpymnmam), mpencTaBieHue pe3yIbTaToB
pelIeHus KecoB

OK 01 buorexHonorun u TeXHUYECKUE BrinmonHeHre keiica Ha aHaau3 HHGOPMAIMU O

OK 02 CUCTEMBI pa3BUTH OMOTEXHOIOTHH C IPUMEHEHUEM

OK 04 TEXHUYECKHUX CHUCTEM (TI0 TpyIIaMm),

IpefcTaBlIeHIE Pe3yIbTaTOB PEIICHUS KeiCcoB
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