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1 O0mas xapakTepucTUKA padoveil mporpaMMbl Y4eOHOM TUCHUILINHBI
1.1 MecTo TMCUMILIUHBI B CTPYKTYpP€e OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbl

Vyeonas mucuumuimdga COO.01.11 buosorus ssisercst o00A3aTE€ILHOM YacThbIO
0011e00pa30BaTEIHLHOTO IMUKJIAa OCHOBHOM 00pa30BaTEeIbHON MPOTPAMMBI B COOTBETCTBHH
¢ ®I'OC no cneunansHocTH 09.02.01 KOMIIBIOTEPHBIE CUCTEMBI U KOMILIEKCHI.

1.2 IIeJIl/I U IVIAHUPYEMBIEC PE3YJIbTAThI 0CBOCHUA NUCHUIIVIMHBI:

1.2.1 leab AUCIUILIAHBI

dopmupoBaHUE Yy CTYICHTOB TMPEACTABICHUS O CTPYKTYpHO-(YHKIIMOHATIHHON
OpraHU3aLUH )KUBBIX CUCTEM PA3HOI'O PAHIa KAK OCHOBBI IPUHATHUSA PELLIEHUN B OTHOLICHUN
OOBEKTOB JKUBOM MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYALIMSIX.

1.2.2 Ilnanupyemble pe3yabTaThl

CTIOCOOBI PeIICHUS
3a1a4q
npohecCHOHATbHON
IeSATEeNbHOCTH
MPHUMEHUTCIIBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HaHHE
LIEHHOCTH MacTepCTBa, TPyA0I00ue;
- TOTOBHOCTb K aKTUBHOM
JESATEIIBHOCTH TEXHOJIOTMYECKON U
COLIMAJIbHOW HAIPaBIECHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATH,
IUIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJHATH TaKYIO 1€ TEIbHOCTB;

- HHTEpEC K pa3IudHbIM cepam
npodeccHOHATBbHON AeATeTbHOCTH:
OBnazneHne yHUBEpCaIbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU
JIENCTBUSAMMU:

a) 6a30BbIe JTOrHYECKHE JEUCTBHUS:
-CaMOCTOSITENbHO (POPMYIIUPOBATH U
aKTyaJIu3UpoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; -

}’CTaHaBJ'II/IBaTB CYHICCTBGHHLIﬁ
HpI/I3HaK nin OCHOBAHUA JJI
CpaBHEHUS,  KIacCU(PHUKAUK |
0000I1ICHUS;

- OIIPEICTISITh LN
JIEATEILHOCTH, 3a/1aBaTh
rnapamMerpl M KpUTEpUU  HX
JIOCTYKEHHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pacCCMaTPUBAEMBIX
SIBTICHUSIX;

Koanl n I[InanupyemMsble pe3yabTaThbl 0CBOECHH S JUCHUILINHBI
HANMEHOBaHHE
OPMHPYEMbIX
popmupy . Oo0mue JAncuuruinHapHbIe
KOMIIeTeHIUA
OK 01BsiOupars B yacTtu TpyaoBoro BociuTaHus: - copMUpOBaATH 3HAHKS O MECTE U

PO OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS; QYHKIIMOHATIBHOMI
I'PaMOTHOCTH YeJIOBeKa ISl pelIeHHs
KHU3HEHHBIX Tpo0IIeM;

- copMUpOBaTh YMEHUS

pacKphIBaTh CO/IEpKaHNE
OCHOBOIIOJIArAI0IINX OMOJIOIUYECKUX
TEPMHUHOB U MOHITUHN: )KU3HB,

KJIETKA, TKaHb, OPTaH, OPTaHU3M,

BUJI, IOMYJISALMS, SKOCHCTEMA,
6uorieHo3, ouocdepa; MeTadboIM3M
(oOMeH BellecTB U MpeBpalleHne
SHEpPIuMn), roMeocTas
(camoperynsius), OMocUHTE3 OenKa,
CTPYKTYpHAsl OpTaHH3aIINsl KUBBIX
CHCTEM, JIMCKPETHOCTb,
caMoperyJisiius,
CaMOBOCTIPOM3BE/ICHHE
(pempoayKIusi), HACIEICTBEHHOCTb,
W3MEHYHBOCTb, JHEPro3aBUCHUMOCTb,
pocT W pa3BUTHE,  YpOBHEBas
OpraHu3aIus;

- chopmupoBath
packphIBaTh
OCHOBOIIOJIATAIOIIUX
OMOJIOTUYECKUX TEOPHH M TUIOTE3:
KJICTOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, SBOJIIOLIMOHHOM,
MIPOUCXOXKICHHUS

YMEHHS
coziepKaHue




- BHOCUTh  KOPPEKTHUBBI B
JIeATEeILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PHUCKH  TIOCIEACTBUI
JICSITCIIHbHOCTH;

- pa3BHUBATh KpeaTUBHOE
MBIIIJICHUE npu perieHnun

JKU3HEHHBIX TIpo0semM 0) 06a30BbIe
UCCIIEIOBATEIbCKUE ICHCTBUS:
-BJIAJIETh ~ HaBBIKAMU  y4eOHO-
HCCIIE0BATENIBCKON U IIPOEKTHON
JeATENLHOCTH, HaBBIKAMU
pasperieHus npobiem; -
BBISIBJISITh PUYUHHO-
CIIC/ICTBCHHBIC CBSI3U u
aKTYyaJIn3UPOBATh 3ajauy,
BBIJIBUTATh TUIIOTE3Y ¢ pelIeHus,
HAaXOJIUTh apryMEHTBI Ut
JI0Ka3aTeIbCTBA CBOMX
YTBEP)KICHH, 3a/1aBaTh IapameTphbl
U KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATh TOJTYYCHHBIC

B X0Ja€ pemicHuA 3aga4u
PE3YJIbTATHI, KPUTHUYCCKU
OLICHUBATh ux JOCTOBCPHOCTD,
MMPOrHO3UPOBATH HU3MCHCHHUA B
HOBBIX YCIIOBUAX; - YMETb
MNEPEHOCUTDH 3HaHUA B

MO3HABATEJIbHYI0 U IPAKTHYECKYIO
001acT  KU3HENEATEIbHOCTH; -
YMETb WHTETPUPOBATh 3HAHUS U3
pasHBIXNIpeIMETHBIX oOnacrtei; -

BbIABHUI'ATh HOBBIC niaecu,
npeiiaratb OPUT'MHAJIBHBIC
noAXO0JbI n peIICHUA; -

CIIOCOOHOCTh MX HCIIOJIb30BaHUS B

MO3HABAaTEIIBHOM M COLUAIbHON
NpaKTHKe

BbIOMpasi ONTUMAbHYIO (hopMy
NpeACTaBICHUS "
BU3YyaJIN3allUY; OIICHWBATh
JIOCTOBEPHOCTb, ~ JIETUTUMHOCTD
nH(pOpMalUU, €€ COOTBETCTBUE
MPaBOBHIM u MOpPaJIbHO-
TUYECKUM HOpMaM; -
UCIIOJIb30BaTh CpeacTBa
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B
pelLIeHnn KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpraHU3aLMOHHBIX 3amay c
co0OoIeHIEeM TpeboBaHui

KU3ZHU u Yel0BeKa; -
chopmHpoBaTh YMEHUs
pacKpbIBaTh OCHOBOTIOJATAIOIINE
OHOJIOrHYecKue 3aKOHBI u
3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.M. Basuiosa, O.
Iexkens, ®@. Mrosepa, K. bapa),
IpaHUIbl UX HTPUMEHHUMOCTH K
KUBBIM CUCTEMAaM;

- npuodpecTu OTIBIT
NPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO IMO3HAHHUS, UCTIOTIb3YEMBIX
B  Owosormu: HaOJNIOAEHUS U
OITHCAHMS KHUBBIX CHCTEM,
MPOILIECCOB U SIBIICHUI; OpraHu3anus
U TpOBEIEHHE  OHOJIOrMYECKOIrO
IKCIEPUMEHTA, BBIJIBUKCHHUS
TUIIOTE3, BBISIBJICHUS 3aBUCHMOCTH
MEX]Ty UCCIICyEMbIMH BETHUNHAMH,

0OBSICHEHUS MOJTYYEHHBIX
pe3ynbTaToB ¥ (OPMYIHPOBAHHUS
BBIBOZIOB c UCIIOIb30BaHUEM

HAy4YHBIX IIOHATHH, TEOPUN U
3aKOHOB;

- chopmMupoBaTh yMEHUS
BBIICIIATh CYLICCTBEHHBIC NPU3HAKU

BUPYCOB, KJETOK IIPOKAPUOT U
JYKapHOT; OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpPraHHU3MOB,

BUJIOB, OMOTEOIIEHO30B M IKOCHUCTEM;
OCOOCHHOCTH  TIPOIECCOB  OOMeHa
BEIIECTB U MPEBPAICHHs SHEPTUHU B
KJIETKE, dboTocunTE3a,
IUTACTUYECKOTO U SHEPreTHYECKOro
oOMeHa, XEMOCHHTE3a, MHTO3a,
Mel03a, OIUIOJOTBOPEHHUS, pa3BUTHUS
U Pa3MHOXEHHS, UHIUBUAYATHHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a),
60pHObI 3a CYIIIECTBOBaHHUE,
€CTECTBEHHOTO otoopa,
BUJ000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHEHTOB HKOCHUCTEM,
AHTPOTIOTEHHBIX WU3MEHEHHIA B
9KOCUCTEMAX CBOCH  MECTHOCTH,
KpPYroBOpOTa BEILIECTB "
TpeBpaIieHue YHepruu B onocdepe; -
copMupoBaTh YMEHHS  pellaTh
OMOJOTMYECKHE 3a/layd, COCTaBIATh
TCHOTUIINYCCKUEC CXEMbI
CKpEUIMBaHMUs JJIsI pa3HBIX THIIOB




SPrOHOMUKHU, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPaBOBbIX M ATHUYECKUX HOPM, HOPM

HacjI€JOBaHUs IIPHU3HAKOB y
OpraHnu3mos, COCTaBJIATHb CXCMbI
nepeHoca BCUICCTB W DOHCPruv B

nH(OPMALMOHHON 0e30MacHOCTH; -| AIKOCHCTEMax (uenu MUTaHUs,

BJIQJICTh HAaBBIKAMHU PACMO3HABAHMS U | IUIIIEBBIE CETH)

3alIUThI uHpopMaluy,

MH(POPMALMOHHOM 6e3omacHoOCTH

JIMYHOCTH
OK 02. Ucnonb3oBatre | -  Onpenensitb, Kakas HMMEHHO| - Hasbikamu KPUTHUYECKOTO
COBpEMEHHBIC CPE/ICTBA | MH(GOPMAIIUS HYKHA /I KOHKPETHOM | MBIIIUICHUS TIPH OIICHKE MH(pOpMarmu
MOKCKA, aHaJIN3a U npodeccuoHanbHOM 3a/1a4H. (yMeHue  mpoBEpATh  HUCTOYHUKH,
WHTEpIpeTauu HaxomuTe U OTOMpATh pEEBAHTHEIC | BEIBIATH IMPOTUBOPEUUS, OTINYATH
nHpopManuu, U HCTOYHUKH, IJIAHUPOBATH caM | pakTbl OT MHEHUHN).
MH(POPMAIMOHHBIE IIPOLIECC MTOUCKA. - IIpakTHYeCKUM OIBITOM DPAaOOTHI C

TEXHOJIOTUU JIJIs
BBITIOJIHCHHUS 33124
npodeccnoHanbHOM
e TeTbHOCTH

- IlnanupoBaTh »Tambl pPabOTHI C
uHpopmanuein: ot  cbopa 10
WHTEPIIPETAIIMH U CUHTE3A.

- CTpyKTypHpOBaTb U KPUTHUYECKH
aHAJIU3UPOBATh OOJIBIINE MAaCCUBBI
JMAHHBIX, BBIOCNAS  KIIOYEBOE U
OTceKasl JIMIIHEE.

- OueHuBath MPAKTHYECKYIO
3HAYMMOCTh HaWJAEHHBIX CBEJICHUU
JUTS pEIICHUS 3a/Ia4H.

- Odopmnsate wurtorm paboOThl C
y4ETOM npo¢ecCOHAIBLHOIO
KOHTEKCTa (HampuMmep, COCTaBIAThH
OTUET, JieNaTh IIPE3CHTALINIO,
3aIOJIHSTh KypHAJ U TEXHUYECKYIO
cnenudukanuio).

- Ilpumensate wuHGOPMAIMOHHbBIE
TEXHOJIOTMM Ui  aBTOMATHU3alUU
PYTHHHBIX  omepanuid  (CKpHIMTHI,
MaKpOCHlI, WHCTPYMEHTHI JUTSt
reHepaluu OTYETOB).

- Hcnonbe3oBate pa3iuyHbIe
1 poBbIe WHCTPYMEHTBI u
m1aTGOpMBI I COBMECTHON pabOTHI
1 oOMeHa nH(pOpMaIIHEH.

Pa3HOPOJHBIMH JaHHBIMH M3 Pa3HBIX
UCTOYHUKOB,  HMX  OYHUCTKH W
IpUBEICHUS K JUHOMY BHILY.

- HaBpikamu IPECTaBICHHS
pe3ysbTaToB B HarjsigHOW Qopme
(rpadukm, JIarpaMMmBbl,
uHporpadukn), YTOOBI  JOHECTH
BBIBO/IbI /IO KOJUIET WJIK PYKOBOJICTBA.
- Bo3MoOxHOCTBIO  amanTUpPOBATH
(G pOBLIE UHCTPYMEHTBI noJt
crieruuxy KOHKPETHOMU
npodeccuoHaIbHOM 3a/1a4u
(manpumep, Hactpouth CI/CD mnsa
KOHKPETHOTO pOeKTa WIH
MCIIOJh30BATh  CIICIUATM3UPOBAHHOE
[10 st MOIETMPOBAHUS CUCTEMBI)




OK04 D¢ddexturHO
B3aMMOJICHCTBOBATh U
paboraTh B
KOJJICKTHUBE U
KOMaH e

- TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOIIPEIETICHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON U
COLIMAJIBHOM JeSITE€NbHOCTH;
OBnazeHne yHUBEPCAIbHBIMU
KOMMYHHKaTHUBHBIMU J1€HICTBUAMU:

0) coBMecTHas 1eSTeIbHOCTD:

- IOHUMATb U UCII0JIb30BaTh
MIPEUMYILECTBA KOMAaHIHOW U
VH/IUBUYaJIbHOU paboOTHI;

- IPUHAMATH LIEJI1 COBMECTHOM
JIeSATeNIbHOCTH, OpraHU30BbIBaTb U
KOOpJMHUPOBAaTh JEUCTBUS MO €€
JOCTHXXEHHUIO:  COCTaBJIATh  IUIaH
JIEUCTBUM, pacnpeneiiarb poau ¢
y4eTOM MHEHUH: YYaCTHUKOB,
00CyXJ1aTh pe3yJbTaThl COBMECTHOMN
paboThI;

- KOOPJIMHUPOBATh U BBIOJIHATH
paboTy B YCIOBHMSX pEalbHOIO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMO/IEHCTBUS;

- OCYILIECTBIISTh MTO3UTUBHOE
CTPaTEru4ecKoe MIOBE/ICHNE B
pPa3IMYHBIX CHUTYalUsX, TMPOSBISTH
TBOPYECTBO M BOOOpaXKeHHE, OBITH
MHHUIIMATHBHBIM

OBnanenue YHUBEPCAIbHBIMU
PETYISATHBHBIMH JE€HCTBUSIMHU:

T') IpUHATHE ce0s U IPYTUX JIOIeH:

- IPUHUMATh MOTHBBI X ApTYMEHTHI
JpyruX JIIOJEH TIIpu  aHalIu3e
pe3yJbTaTOB  JESATENbHOCTH; -
IIpU3HaBaThb CBOE IIPaBO U IPaBO
JIPYTHX JIIO/IeH Ha OLINOKY;

- pa3BUBaTh CIIOCOOHOCTH NMOHHMATh
MUD C TIO3UIUH IPYrOro YesloBeKa

IIpuobOpectu onbIT NpUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOT'O
IO3HAaHUWs, UCITOJIb3YCMbBIX B
Ouosioruy; HabIOIaTh U OIUCHIBATh
JKHUBBIC CUCTCMBI, TPOLUCCCHI U
SIBJICHUI; OpraHu3aluy U
IIPOBEICHUS OMOIOIMUECKOT O
9KCIEPUMEHTA; BbIBUTaTh
THUITOTE3bI, BBIABIATH 3aBUCUMOCTHU
MEKIy UCCIIEAYEMbIMU BEIMYMHAMH,
OOBSICHATH TOTYYEHHBIC PE3yJIbTaThI
1 GOpMyJIPOBATh BBIBOJIBI C
HCII0JIb30BAHHUEM HAaYUYHBIX HOHﬂTHﬁ,
TEOpH U 3aKOHOB

OK 07 CopelicTBoBaTh

COXPaHEHHIO
OKPY’KaIOIIEH  Cpelbl,
pecypcocOepereHuIo,

MPUMEHSTh 3HAHUS 00
N3MCHCHHH KJIIMMara,
IMPUHIHAIIBI
OepeKITMBOTO
MIPOM3BO/ICTBA,

B o6sacTi 5K010rMYecKoro
BOCIIUTAHMSL:

- c(hOpMHUPOBAHHOCTh
IKOJIOTHYECKOMN KYJIBTYPBI,
IIOHMMAHHUE BIUSHUS COLUAIIBHO-
SKOHOMHYECKHX IPOLECCOB Ha
COCTOSIHUE MIPUPOAHON u
COLIMAIIBHOM  CpElbl, OCO3HaHUE
I7100aJIbHOTO XapaxkTepa

- C(l)OpMI/IpOBaTB YMCHHA NPUMCHATH
MTOJIYUCHHBIC 3HaHUA TJIA OOBSICHEHUS

OMOJIOTUYECKUX MIPOLIECCOB U
$IBJ'I€HI/II>1, JJIA MMPUHATUA
MPAKTHYECKUX peleHni B
MOBCEIHEBHOM JKM3HH C  IIEJIBIO

oOecrieueHnss 0O€30IaCHOCTH CBOETO
3II0POBbSI U 3JI0OPOBbS OKPYKAFOIIHX
Jrofie, coOM0aaTh 310pOBbIi 00pa3




3¢ HEeKTHBHO AKOJIOTUYECKUX TTPOOIIEM;
JIeiCTBOBATh B| - IUTAHUPOBaHHE U
Ype3BbIYAHBIX OCYILIECTBIICHUE  JCHUCTBUUA B
CUTYaIUsX OKpYXarollled cpene Ha OCHOBE
3HaHUS  [eJIed  YCTOMYMBOIO
pa3BUTHS YEJIOBEUECTBA; aKTUBHOE
HETPUSTHE JICHCTBHIA,

MIPUHOCAIIMX Bpel OKpYXkKarolen
cpele; - yMEHUE MPOTHO3UPOBATH
HEOJIaronpusTHhIE SKOJOTHUYECKHE
MOCJICJICTBUS  TIPEAIPUHUMAEMBIX
JIEUCTBUM, TMPENOTBpallaTh HX; -
paclIMpeHne ONbITa JIEATEILHOCTH
AKOJIOTUYECKON HAIMpaBICHHOCTH;
- OBJIaJICHUE HaBbIKAMU Y4eOHO-
HCCIENOBATENBCKOMN, MPOCKTHON U
COIIMAILHOM IeSITEIbHOCTH

YKU3HHU, HOPM IPAMOTHOI'O TIOBEJICHUS
B OKpYy’Kalolllel NpUpOAHON Ccpere,
NOHMMATh HE0O0XO0AUMOCTh
HCTIOJIb30BAHUS JIOCTHKEHU I
COBPEMEHHOM ouosiorun u
OMOTEXHOJIOTHI JIsl PallMOHAIBLHOTO
MIPUPOAOIIOIE30BAHNUS

IIK 1.3. OdopmasaTs

- Bunel u conepxxanue
KOHCTPYKTOPCKOM TOKYMEHTallUU Ha

TEXHUYECKYIO
JOOKYMEHTALIIIO Ha (POBBIE YCTPOMCTBA (CXEMBI,
MPOEKTHPYyeMBIC YEpTEkKH, ClielUPUKALHH,

N UHCT un).
YCTPOMCTBA. CTpYKLUi1H)

- OcHoBHbIC TpeOoBaHus EauHoM
CHUCTEMBI KOHCTPYKTOPCKOU
nokymenTtanuu (ECKJl) — kak
0hOpMIIATH TOKYMEHTHI, KAKHE €CTh
MpaBHUJia U KaKk BHOCUTH U3MEHEHHUSI.
- [IpaBuiia oopmiteHHs 1 BHECEHUS
WU3MEHEHUN B TEXHUYECKYIO U
AKCIUTYaTAIMOHHYIO IOKYMEHTAIIUIO.
- CnenrianbpHbIe MAKeThl MPUKIIATHBIX
porpamm JJis pa3paboTKu
KOHCTPYKTOPCKOH JTOKYMEHTAIINH:
KaKue eCTh, KaKue 3aJa4Ml penaoT u
KaK B HUX pa0boTaTh.

- DJIEKTPOHHBIE CTIPABOYHBIE
CHCTEMBI U OMOINOTEKH
KOMIIOHEHTOB — MX Ha3BaHU,
BO3MOXXHOCTH U TTOPSIOK pabOTHI €
HUMH.

- OCHOBBI ANEKTPOTEXHUKH,
nu(poBoI 1 aHAIOTOBOM
CXEMOTEXHHKH, a TAK)KE OCHOBBI
MHUKPOIJICKTPOHUKH U TEOPUHU
ABTOMATHYECKOT'O YIIPABJICHHUSI.

- BemonusaTe paboune yepTexu Ha
pa3pabaTbhiBaeMble yCTPOUCTBA.
- BHOCUTB uCcnipaBiieHMs B
TEXHUYECKYIO TOKYMEHTALUI0 —
€CJIM B Mpolecce padoThl (Harpumep,
nocie o0CYXACHHsI ¢ KOJIEraMH WU
MOJTYYCHUS 3aMEUYaHU ) TTOSBUIINCH
HOBBIE JJAHHBIE WU OLITUOKHU.
- [loaroraBnuBaTh KOMIUIEKT
ITOKYMEHTOB, KOTOPBII CTAHET OCHOBOM
ITJ1sT TIPOM3BOJICTBA: CXEMBI, YEPTEXKH,
crieruUKaud, HTHCTPYKITUH TS
MOHTAKa ¥ UCIIBITAHUMN.

1.3. KoiuvecTBO 4acOB HA OCBOEHHE MPOTrPAMMbI MEKIUCIIUIIJIMHAPHOTO Kypca:

MaxkcumanbHas yueOHast Harpy3ka — 42 4yacoB, B TOM YHCIIE:

OO0s3aTenpHas 9acTh — 39 4acos;
BapuaruBras gacts - 0 gacos.

O0BEM MoAroToBKH B (hopme JeKiusa-ypok: 39 4acos.




2. CTpyKTypa M coepKaHue Y4eOHO TUCIUNIHHbI
2.1 O0beM yueOHOoi TMCIUNJIMHBI M BUIbI y4e0OHOH padoThl

Buj yueOHoii padboTnl O0bem B yacax
O0bem oOpa3oBaTe/IbHOI IPOrpaMMBbl y4eOHOM JHCHUIIIMHBI 42
BT. 4.
TEOPETUYECKHE 3aHATH B (DOpMeE JIEKIUSA-YPOK 39

IIpomexyTounas arrectauus B ¢popme 3a4era Bo 2 ceMecTpe




2.2 TeMaTuuyeCcKHUii IJIaH U coAep:KaHUe Y4eOHOH JUCITUNIMHBI

Ne pasaena, Tembr Conep:kanue y4eOHOT0 MaTepuasa Oo0bem | ®opMupyeMbie
4YacoB | KOMIETEHUHH
Paznen 1 Kierka — cTpyKTYpHO-(PYHKIMOHAJIBHAS e IMHUIA 5KUBOTO 11
Tema 1.1 Coaep:xanue yueOHOro MaTepuasia
buosorus kak Hayka. | 1 CoBpeMeHHBIC OTpaciu OWOJIOTHYECKUX 3HaHWW. CBs3b OHOJOTHH C APYTMMH HayKaMmH:
Oo6mas ouoxumus, Omodusmka, OuoHuka, reHoreorpadpuss u ap. Poap u mecto Ouonoruu B 3 OKO02
XapaKTepucTHKa (hopMHPOBaHUY COBPEMEHHOW HAYYHOW KapTUHBI MUpA. Y POBHU OpPraHU3alNHU KUBOM MaTEPHH.
JKM3HU OO01as xapakTepuCcTHKa KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMUYECKUHN COCTaB KIETOK
Tema 1.2 Coaepixanue yueOHOro MaTepuasia
CTpyKTypHO- 1 Knerounas teopus (T. IlIBann, M. Illnetinen, P. BuxpoB). OCHOBHBIC MOJOXKCHUS OKO1
(pyHkumnonanbHas COBPEMEHHOM KJIETOYHON T€OpUH. THUIBI KIETOUHOW OPraHU3ALMU: TPOKAPUOTUYECKUI U OKO02
OPraHu3anMs KJIE€TOK | 5yKapuoTUYeCKUid. (OJHOKJIETOYHbIE M MHOTOKJIETOUYHblE Opranu3mbl. CTpoeHue 2 OK04
MIPOKAPUOTUUECKON U 3YKapUOTHUIECKOH KieTKH. HekneTounbie GopMbl KU3HH (BUPYCHI,
OakTepruodarm)
Tema 1.3 Conep:xanue yueOHOro MaTepuaja
CTpyKTypHO- 1 Xpomocomuas teopus T. Moprana. Ctpoenue xpoMmocoM. XpOMOCOMHBIN Ha00p KIIETOK,
(pyHKuMoHANBbHBbIE TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMIHBIN U TUTUIOUIHBINA HAOOD.
(axrTopsl Hyxneunoseie kucnorsl: JIHK, PHK. Haxoxnenne ux B kiieTke, CTPOCHHUE U (PYHKITHH. 3
HACJIeACTBEHHOCTH MaTtpuyHbie IPOIECCH B KJIETKE: perinKaius, OnocuHTe3 Oeika, penapamus. [ eHeTHueckuii OKO1
KOJI ¥ €r0 CBOMCTBA OK02
Tema 1.4 Conep:xanue yueOHOro MaTepuaja
OGMmeH BemecTs CamocTosiTe/IbHasi pafoTa OK02
H NIpeBpaleHue [Tonsitne metabonu3m. Turbl o0OMeHa BeeCTB:aBTOTPOGHBIN U TeTepOTPODHBIN, adpOOHBIN U 1

JHEpPruu B aHa’poOHsIil. [Tnactuueckuii oOMeH. @oTocruHTe3. XEMOCHHTE3
KJIeTKe
Tema 1.5 Coaeprxanue y4e0HOIo MaTepHasia
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7KM3HEHHBIH UK 1 KneTouHslil uki, ero nepuosl. MUTO3, €ro CTaguu U IPOUCXOISIINAE TPOLIECCHI. OKO02
KkJieTkH. MuTto3. Meio3 | buonornyeckoe 3HaueHne MuTo3a. Meiio3 u ero craauu. [ToBeaeHre XpoMOCOM B Meio3e. 2 OK04
Kpoccunrosep. buonornueckuii cMbICiI Meiio3a
Pa3zjnen 2 Ctpoenue u GyHKIMH OPpraHu3Ma 12
Tema 2.1 Conep:xaHue yueOHOro MaTepuajia
Crpoenne opranusma. | 1 MHOIOKJIETOUHBIE opraHusmbl. B3auMOCBs3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OK02
@DopMbI Pa3MHOKEHUS | opranmsme. ['omeoctas opranmsma. PopMbI pasMHOKEHNUS OPraHH3MOB. Becrornoe 1 monoBoe 2 OK0
OpraHu3MoB pasMHokeHre. CTpoeHHe MOJIOBBIX KIIEeTOK. OII0I0TBOPEHHE
Tema 2.2 Conep:xanue yueOHOIro MaTepuasia
OnTorenes pacrenmii, | 1 nnuBuayansHOE pa3BUTHE OPraHU3MOB. DMOpHOTreHe3 u ero ctaauu. [loctamOproHabHBbIM OK02
KMBOTHBIX U nepuoj. Ctaguu mocTaMOPHOHATIBLHOTO Pa3BUTHUS Y )KUBOTHBIX U YenoBeka. [Ipsmoe u Henpsamoe 2 OK04
Y€JI0BCKA pa3Butue. buonoruyeckoe crapeHue u cMepTb. OHTOreHe3 pacTeHUM K 1.3
CucremMa aBTOMaTHYECKOTO KOHTPOJISI OCBEHIEHHOCTH M (DOTOIEpHOIa ISl BRIPAIIIHBAHHUS
MUKpO3€EJIEHU 3
Tema 2.3 Conep:xanue yueOHOro MaTepuasa
3aKoHOMepPHOCTH 1 OcHoBHBIE OHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl [. Mennens
HaCJICA0OBAHUSL. (MoHOTHOpUTHOE ¥ TOMUTUOPHUIHOE CKpelBaHue). BzaumopeiicTBue reHoB. 3akoHbl T. 2 OKO1
Cuensiennoe Moprana. CrieruieHHOe HacjeJ0BaHie T€HOB, HapyllleHne clieruieHns. HacnenoBanue OK02
HacJaea0BaHue MIPU3HAKOB, CIIEIVIEHHBIX C MOJIOM OK04
NPU3HAKOB
B Tom uncie npakTHyecKux (MpogeccHoHAJIbHO OPHEHTHPOBAHHBIX) 3AHATHH
[IpakTuueckas pabota 2. Pemenue 3a1a4 Ha orpeieTieHHe BEPOSITHOCTH BOSHUKHOBEHUS 1
HACJIEJICTBEHHBIX MPU3HAKOB MPU MOHO-, JT1-, TOJTUTHOPHUIHOM U aHATH3UPYIOIIEM
CKpENIMBaHUH, COCTABICHUE TEHOTUTTUYECKUX CXEM CKPEITUBAHUS
Tema 2.4 Conep:kanue y4eOHOro MaTepuajia
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OKO1

3aKOHOMEPHOCTH 1 M3MEeHYHBOCTh MPHU3HAKOB. BHUIBI M3MEHYMBOCTH. 3aKOH TOMOJIOTHYECKHX PSIOB B
U3MECH'IHBOCTH HacneacTBeHHOM n3menunBocTy (H.M. BaBunos). MyTarnmonHast TeOpHusi HK3MEHUYUBOCTH. OKO02
['enHbIe 1 XpOMOCOMHBIEC OOJIE3HU YeToBeKa. bone3Hu ¢ HacIeICTBEHHOM OK04
MPEIPACIOI0KEHHOCTbIO. 3HAUEHUE MEAMIMHCKONW TeHETHKH B MPEAOTBPALICHUU W JICYCHUU
TCHETHUYECKUX 3a00JICBaHUI YeI0BEKa
Pa3nen 3. Teopus 3BoTIOLNHT
Tema 3.1 Coaeprxanue yueOHOro MaTepuajia
HUcropus 1 INepssie aBomonnonHbie KoHIenmu (OK.b. Jlamapk, XK.JI. Broddon). DBomtonnonHas reopus
IBOJIIOIIHOHHOI0 Y. apsuna. CUHTETHYECKAS TEOPHS BOJIIOLHUHU M €& OCHOBHEIE ITOJI0KEHUS. MUKPOIBOJIIOLHMS. OKO02
YHICHHL. [TomynsAuus KaK >JIeMEHTapHas €IMHKUIA dBoonnn. EcTecTBennblit 0T160p. Bumoobpaszosanue OKo04
Muxpo3BoJsonus
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Tema 3.2 Conep:kanue y4yeOHOIro MaTepuajia
MaxkposBoJionusi. 1 MaxkposBodtonusi. @opMbl 1 OCHOBHBIE HarpaiieHus Makpospojtonuu (A.H. CkBopios). OKO02
BosnukHosenue u [TyTu gocTrXeHus: GUOIOTHIECKOTO mporpecca. [ UIoTe3bl U TEOPUH BO3HUKHOBEHHUS KU3HH HA 2 OK04
PASBUTHC AKHU3HH 3emite. [losBeHre NepBHIX KIETOK U UX BOJOLUS. [IpOKapHOTHI 1 9yKapuOTHI.
ta Jeme [TpoucxosxaeHrne MHOTOKJIETOYHBIX OPraHu3MOB. BO3ZHUKHOBEHNE OCHOBHBIX IIAPCTB AYKApUOT
Tema 3.3 Conep:kanue y4yeOHOro MaTepuajia
IIpoucxo:xknenue 1 AuTpomnonorus — Hayka o uyenoBeke. CucreMaTu4eckoe MnojaoxkeHue yesnoeka. OCHOBHBIC OKO02
1e10BeKA- CTaJluu aHTpoIoreHesa. Yemopeueckue pacsl U UX €IMHCTBO. Bpems u myTu pacceneHus 2 OK04
AHTPOIIOTEHES YeJIoBeKa 110 ianere. [Ipucrnoco6IeHHOCTD YeOBEKA K PA3HBIM YCIIOBUSAM CPEIbI
Pa3nen 4. DxoJiorus 11
Tema 4.1 Conep:xanue yueOHOIro MaTepuasia OKO1
IKOJIOrHYeCKHe 1 Cpenpl oOUTaHMS OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAS, TOUBEHHAS, OKO02
daxTopbI U cpeab! BHYTpUOpranu3MeHHas. [Ipucrnoco0eHns: opraHu3MOoB K KH3HHU B pa3HbIX cpeaax. [lonsrue 2 OKO07
KH3HA sKonorudeckoro ¢akropa. Ilpasuno muammyma FO. JIn6uxa. 3akoH TonmepaHTHOCTH B.
[Iendopna.
Tema 4.2 Coaep:xanue yueOHOro MaTepuajia
Homysiuusi, 1 Dxonornyeckue XxapakTepUCTUKH BHUJIA U MONYJISALUU. DKOJIOrMYecKas HUIIA BUJIA.
coodmecTna, DKOJIOTUUECKHE XAPAKTEPUCTUKHM MOy astiun. CooOLIeCTBa M SKOCHCTEMBI. BUOIIEHO03 U €ro OKO1
IKOCHCTEMBI cTpykTypa. CBSI3U MEX/Ty OpraHn3MaMu B OnorieHo3e. CTpyKTypHBIE KOMITOHEHTBI SKOCHCTEMBI: 2 8E8§

MIPOYLIEHThI, KOHCYMEHTBI, pelylieHThl. KpyroBopoT BeliecTB U NOTOK YHEPTHH B SKOCUCTEME.
Tpoduyeckue ypoBHU

Conep:xanue yueOHOro Marepuajia
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Tema 4.3 CamocrosiTesibHast padoTa OKO1
Buocdepa — Pa3Butne npencrasienuii o 6uocdepe B tpynax B.U. Bepranckoro. Obnactu 6uochepst u e¢ 5 OK02
riaodabHast KoMITOHEHTHI. OcoOeHHOCTH Onocdephl Kak T1o0aIbHON AIKOCHCTEMEI. [[lnHaMmueckoe OKO07

IKoJornIecKa paBHOBecue B buochepe. KpyroBopoTsl BemecTB 1 OHOreOXMMUYECKUE IUKIIBL. [ 100anbHbIe
cucrema 5KOJIOTUYECKHUE ITPOOIEMBI COBPEMEHHOCTH
Tema 4.4 Coaep:xaHue yueOHOro MaTepuajia OKO1
Biusinue 1 PasBurtue npencrasieHuii o Ouocdepe B Tpynax B.1. Bepuaackoro. O6mactu 6uocheps u e¢ OKO02
AHTPOINOr¢HHBIX KOMIOHEHTBI. OcobOeHHOocTH OHWOChepshl Kak TI00aTbHOHW 3KOCHUCTeMBL. [ J100anbHbIC 3 OK04
}axTopos Ha 9KOJIOTHYECKUE MPOOIIEMbI COBPEMEHHOCTH. AHTPOIIOT€HHOE BO3/ICHCTBUE Ha Onochepy OKO07
onocdepy

Tema 4.5 Conep:xanue yueOHOro MaTepuasa

Bimsinue 1 3z[op0BLe MU €ro COCTaBJIAIOIIHE. Hpo6neMa TEXHOTSCHHBIX BO3AEHCTBUN Ha 3J0pOBbE

COMATbHO- yenoBeka. [IpuHnumbe! popMupoBaHuUs 370pOBbeCOSPETAIOIIETO MTOBEICHU. buoXxumMuieckue 2 OKO02

IKOJIOTHIECKUX ACIEKTHI PAlMOHAIBHOIO MTAHMS OK04

(¢paxTopoB Ha OK07

310pOBbE YeJI0BeKa
Pa3nea 5. buosnorus B :KM3HM 2
Tema 5.1 Conep:xanue yueOHOro MaTepuasa

buorexnoJsiornn B 1 BuorexHomorus Kak Hayka M Mpou3BoaAcTBO. OCHOBHBIC HANpaBJIEHUS, METOJbl U OOBEKTHI OKO1
KH3HU KaKI0T0. OUOTEXHOIOTHHU. DTUKA OUOTEXHOIOTHYECKUX M TCHETHUECKUX IKCIIEPHMEHTOB. 2

buorexHosorumn B OKO02

[TpombltieHHass OMOTEXHOIOTHS
NPOMBIILICEHHOCTH OK04
Bcero: 42
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3. YcaoBus peau3anuy NporpaMMmbl y4eOHOH TUCHUILINHBI

3.1 Peaqu3anmusi mnporpaMmsbl TUCIHUTIJIMHBI
Peammzanus IPOTPaMMBbI JVCIIATITAHEI TpeOyeT HATUIHS
ydyeOHOro KaOuHeTa
EctecTBeHHOHAYYHBIX TUCIATIIAH

O6opynoBanne yueOHOTO KaOMHETA:

- MOCaJI0YHbIC MecTa - 28;

- pabouee MecTo mpenoaaBaTes-1;

- KOMIUIEKT HArjsiHbIX MOCOOMM (KOMIUIEKTHI  Y4E€OHBIX  TaOJuIl,
IJIaKaToB);

- KOMITJIEKT 3JICKTPOHHBIX BHUICOMATEPHUATIOB,

- npakTuueckue (mpodecCUOHAaTbHO OPUEHTUPOBAHHBIC) 3aJlaHUsl; -
MaTepuaibl T PepeHImpoOBaHHOTO 3a4eTa.

TexHuueckue cpeacTra 00y4eHUS:

- NEPCOHANBHBI  KOMIIBIOTEp  C  JIMIIEH3UOHHBIM  MPOrPaMMHBIM
oOecrieueHuem-1;

- IPOEKTOP € dIKpaHoM-1.

3aubr:

bubnuoTeka, YuTambHBIN 3aJ1 C BBIXOJIOM B HHTEPHET.

3.2 UudopmannonHoe odecrneyeHne peaasu3aniu NporpaMmmbl
3.2.10cHOBHBIEC YJICKTPOHHbIC U3AAHUSA:

1.  buomorus: yaeOHUK W MPAKTHUKYM JJIsI CPEAHETO MPOEeCCHOHAIBHOTO
obOpazoBaHust /

B. H. Speirun [u ap.]; mox penakuueii B. H. SIppiruna. — 2-e uzn. — Mockaa:
NznmarensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccnonanpHoe 0Opa3oBaHHE). —
Texkcr: anextponnsiit // O6pazoBaTenpHas iargopma KOpaidr.

2. Konnuer A. C. MonekynsipHas OHOJOTHUS: YY€OHUK MJIA CPEIHEro
npodeccuonansHoro obpazoBanus / A. C. Konnues, I'. A. CeBactbsnona, 1. JI.
[IBeTkoB. — 5-¢ u3a. — MockBa: MzparensctBo Opaiit, 2023. — 422 c. —
(ITpodeccuonansHoe oOpazoBanue). — TekcT: anekTpoHHBIA // OOpazoBaTenbHas
matdopma FOpaitr.

3. OO6yxoB JI. K. buomorus: xineTku ¥ TKaHH: ydyeOHOE mocobue st
cpeanero mpodeccroHansHoro oopasosanus / JI. K. Ooyxos, B. H. Kupunenkosa. —
3-¢ u31., nepepab. u non. — Mocksa: M3gatensctBo Opaiit, 2023. — 358 ¢. —
(ITpodeccuonansHoe obpazoBanue). — TekcT: 3aeKkTpoHHBIN // OOpazoBaTenbHas
matdopma FOpaitr.



4. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUSI Y4eOHOH AN CUMIINHBI

Pe3yabTarnl 00y4yeHust

MeTtoanl OLIEHKH

OK

JAucuMiinHapHbIe
pe3yJbTaThl

OK 01 Beibupatb criocoOsI
pelieHus 3a1aq
npodeccHoHaIbHOM
JEeSITeTTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

P1 Temsr 1.2, 1.3

P2 Tewmrr 2.3, 2.4

P4 Temn14.1,4.2,4.3,4.4
P 5Temab.1l

PazpaboTka MmeHTaIBHOM
KapThl

®poHTaIBHBINA OITPOC
Pazpabotka rioccapus
Pemenue 3agau
OuenuBaemas JUCKyccus
3anuTa npe3eHTalui

TectupoBanue
OK 02 cmnosnb30BaTh P1Temnr1.1,1.2,1.3,1.4,15 | Pa3paboTka MEHTAIHLHOK
COBPEMEHHBIC CPE/ICTBA P2 Temn2.1,2.2,2.3,24 KapThbI

IIOMCKA, aHaJIu3a U
WHTEpIpeTauu nHHopManuu
U MH(QOPMAIMOHHBIE
TEXHOJIOTHH JIJISl BBITIOJTHEHUS
3aja4 MpoheccCHoHaAIbHOM
HaMpaBICHHOCTH

IIK 1.3. OdopmasaTs
TEXHUYECKYIO JOKYMEHTAITUIO
Ha TIPOEKTUPYEMBIE
YCTPOICTBA.

P 3 Temsr 3.1, 3.2, 3.3
P4 Temo14.1,4.2,4.3,4.4,45
P 5 Tema 5.1

OpoHTaNBHBINA OITPOC
Pa3pabotka rnoccapust
Pewenne 3amau

OuenuBaemas TuCKyccus
3amura npe3eHTaIui
TectupoBanue

CocraBieHne KU3HEHHBIX
LIUKJIOB PaCTEHUI

3ar0JIHEHUE  CPAaBHUTENBHBIX
TabmHII

OK 04 2¢dexTuBHO
B3aMOJEUCTBOBATh U
paboTaTh B KOJUIEKTHUBE U
KOMaHJIe

P1Temsr 1.2,15

P2 Temr1 2.1,2.2,2.3,24
P 3 Temsr 3.1, 3.2, 3.3

P 4 Temr1 4.4, 4.5

P 5Temab.1l

Pa3zpaboTka MeHTamBHOU
KapThl

OpOHTAIBHBIN OIPOC
Pa3paboTka rioccapus
Pemmenue 3agau
OuenuBaemasi JUCKYCCUS
3anuTa Mpe3eHTauil
TectupoBanue
CocraBieHne KH3HECHHBIX
LIMKJIOB PACTEHHI
3anoiHeHue CpaBHUTENIBHBIX
TaOJIHIL

OK 07 CopeicTBOBaThH
COXPaHEHMIO OKpYKaIOIIeH
Cpebl, pecypcocOepexeHuto,
MPUMEHSTH 3HaHUS 00
U3MEHEHUH KJIMarTa,
HPUHIUITBI OEPEKITUBOTO
MPOU3BOCTBA, dPPEKTUBHO
NEUCTBOBATh B
Ype3BbIYAITHBIX CUTYALIUAX

P4 Teme14.1,4.2,4.3,4.4,45

@pOHTAIBHBIN ONPOC
Pa3pabotka rioccapus
Pemenue 3amau

OuenuBaemasi JUCKYCCUS
3amura npe3eHTanui
TectupoBanue

3arnojIHEHUEe CPaBHUTEIBbHBIX
TaOJINL

ABTOp(BI)-COCTABUTEINU: TIPEIIOIaBaTeNb Kadeaphl 00meo0pa3oBaTeNbHBIX JUCIUILTUH
Muxamuesa 3. M-P.




