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1 NACHOPT PABOYEM NPOT'PAMMBbI YYEBHOU JUCIATLIIAHBI
OY .13 BUOJIOI'us

1.1 O6nacte npuMeHeHus1 padoyeii NporpaMmmbl

PaGouas nporpamma yuebnol mucruumabl OY]1.13 Bronorus sBiseTcss 9acThiO MPOTPaMMBbI
cpeanero obuiero odbpazosanus 1o creruansHocti CITIO 38.02.01 DxoHOMuKa M OyxranTepckuid yuér (o
OTpacism).

IIpu peanuzanmu pabouell MporpamMMbl MOTYT HCIIOJIB30BATHCS pa3lIMuyHble 00pa30BATEIILHBIC
TEXHOJIOTUH, B TOM YHCIIE€ AUCTAHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH, JIEKTPOHHOE O0YUYECHHE.

PaGouass mporpamma yuebnoit aucuumauabsl OY /(.13 buonorus moxxeT OBITH HCIOJIb30BaHA B
npodeccuoHalbHOM MOATOTOBKE, IEPENOArOTOBKE W TOBBIIIEHWU KBaIU(PUKAUUUM pabouyux 110
npodeccuu:

23369 Kaccup.

1.2 Mecto yue6Ho# Aucuumiannbl B crpykrype OIIOII-IIIICC3:

B yue6nbix mnanax OITOII-IIIICC3 yuebnas aucuuruinaa OY /(.13 buonorus BXoguT B COCTaB
00mux y4eOHBIX MpeaIMeTOB, GOPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHIX obnacteit ®I'OC cpemnero
obmero oOpazoBanus, s cnenuansHocted CIIO. C yuérom mpoduis ocBarBaeMoi CHEHATbHOCTH
naHHas ydeOHasi TUCIUIUIMHA peann3yeTcs Ha 1 Kypce.

1.3 IlnanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOM AUCHHUILINHBI:

1.3.1 Heab yueOHOH TUCHHUNIMHBI:

(dbopMupoBaHUE Y O0y4arOUIMXCs MPEJCTABICHUS O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3aluu
KHBBIX CUCTEM Pa3HOT'O PAaHIa KaK OCHOBBI IPUHATHUS PELICHUH B OTHOLIEHUN O0BEKTOB )KUBOM MPUPOIbI
U B IPOU3BOJICTBEHHBIX CUTYyaIHSIX.

1.3.2 B pe3yabTaTe 0CBOeHHUs y4eOHOI THCHHMIJIMHBI 00yYa0IMiics 10/ KeH

yMeThb:

—  OIpeAensATh KUBble OOBEKThl B MPUPOJIE; MPOBOJIUTH HAOIIOAECHUS 3a 3KOCHCTEMaMU JUIs
BBISIBJICHUS €CTECTBEHHBIX M AHTPOIIOT€HHBIX U3MEHEHHH, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUH;

— TTpPOBOAWUTH  HIpPOCTEHIIME  OMOJOTMYECKHE  OKCIIEPUMEHTAJIbHBIE  MCCIENAOBAaHUSA  C
coOroieHUeM IpaBuil 6€30MacHOr0 o0palleHusi ¢ 00beKTaMH U 000pyA0BaHUEM;

—  HCIOJb30BaTh HHPOPMALKIO OMOJIOTMYECKOr0 XapaKTepa U3 pa3InyHbIX UCTOUHUKOB,

—  TNIPOrHO3UPOBATh MOCJEACTBUS CBOEH NEATENBHOCTH MO OTHOLICHHWIO K OKpY’KaloUleH cpene,
COOCTBEHHOMY 3/10pPOBBIO; 0OOCHOBBIBATh U COOJIIOIATh MEPHI MPOMUITAKTUKH 3a00JI€BaHUH;

3HATh:

—  CTpOEHHME, MHOroo0pa3ue M OCOOCHHOCTH >KHMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHM3alLUH,
3aKOHOMEPHOCTH IIPOTEKAaHUsI OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUN B OKPYXKalOLIeH cpefie, LETOCTHYIO
Hay4YHYIO KapTHHY MUPa, B3aUMOCBSA3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTHXKEHMH OHOJOrMYecKOW HAyKM M TEXHOJOTHMH B NPaKTUYECKOMH
JeSITeIbHOCTH YeJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOT HIA.

1.3.3 Ilnanupyemble pe3yjbTAThbl OCBOCHHS YUeOHOM JUCUMIIIUHbI:

IInanupyemMsble pe3yJbTaThl 00YUYeHHS
O01ue KoMIeTeHINHT > Py pesy M =
Oo0mue JucuunjnHapHbie
OK 01. Beibupats B 4acTH TPYAOBOIro | cChOPMUPOBAHHOCTh 3HAHUN O MecTe U
crocoOBI PelIeHUs 3371a4 | BOCIUTAHHUS: poau OWOJIOTHH B CHCTEME HAY4YHOTO

VKa3bIBalOTCSA JINYHOCTHBIE W MeTanpeametHbie pe3yabsrarsl u3 GI'OC COO (B mocnennei pemakimu ot 12.08.2022) B
OTIJIArOJIbHOM (hopMe, hopMHpyeMbIe 00111e00pa30BaTEIbHBIM YICOHBIM IPEAMETOM
® JlucumriMHApHbIE pe3ysbTaThl yKa3hIBAIOTCA B COOTBETCTBHH C MX MONHBIM mepeuneM Bo OI'OC COO (B mocrmeaneii
penakmuu ot 12.08.2022)




npodeccrnoHaIBHOM
JEeSATEILHOCTH
MNPHUMCEHUTCIIBHO K
pa3IUYHBIM KOHTEKCTaM

- TOTOBHOCTh K TPYy/ay, OCO3HAHHE

IIEHHOCTH MacTepCTBa,
TpYI0JIIO0HE;
- TOTOBHOCTh K  aKTUBHOU

ACATCIIbHOCTH TEXHOIOTHYECKOM
U COLMAILHON HaNpaBIICHHOCTH,
CIIOCOOHOCTh UHUIMHPOBATh,
IUIAHUPOBAaTh M CaMOCTOSITEIHHO
BBIIIOJHATD TaKYI0 JCATCIbHOCTD,
- MHTEpeC K pa3iuyHbIM cdepam

npogecCuoOHATBHON
JeSITeNIbHOCTH,

OBnanenue YHUBEPCAITbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JICUCTBUSAMMU:

a) 0a3oBble JIOTHYeCKHe
ACeMCTBUA:

- CaMOCTOSITENILHO
(dbopMynupoBath u
aKTyaJu3UpOBATh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBAaTh CYIIECTBEHHBII
MpU3HAK WM OCHOBAHHUS JUIS
CpaBHEHHUA, KIacCUPUKALUU U
0000IIICHHS;

- OMpEeNIeNATh LT AeITeIbHOCTH,
3aJ1aBaTh MapamMeTpbl U KPUTCPUHU
UX JIOCTHIKEHUS,

- BBIABIIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX SBICHHSIX;

- BHOCHTb  KOPPEKTHUBHI B
JEATEIHHOCTD, OILICHUBATH
COOTBETCTBHE pe3yJIbTaToB
LETISIM, OIICHUBATh PUCKH
MOCJIC/ICTBH JIESITEIIbHOCTH;

- pa3BHBAThH KpEaTUBHOE
MBIIIUICHHE npu pelieHnn
KU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCJIEN0BATEIbCKHE
JNelCTBUSA:

- BJaJeTh HaBbIKAMHU y4eOHO-
HCCIIEIOBATENBCKOM U MPOEKTHOM

NeSITeTbHOCTH, HaBBIKAMU
paspernieHus mpooem;

- BBISIBIISITh NPUYHHHO-
CJICZICTBEHHBIC CBSI3U u
aKTyaJIH3HpOBATh 3aauy,
BBIJIBUT'aTh 'MIIOTE3Y €€ PCIICHU,
HaXOJ/IUTh apryMEHTHI IOE
JI0Ka3aTeIbCTBA CBOMX
YTBEPKIICHHIH, 3a]aBaTh

3HAHUS, (GYyHKIIMOHATTLHON
IPaMOTHOCTH 4E€JOBEKa ISl PEIICHHS
YKU3HEHHBIX Ipo0JIeM;
c(OpMUPOBAHHOCTD
pacKpbIBaTh coJiepKaHne
OCHOBOIIOJIATAIOINX  OMOJOTUYECKUX
TEPMUHOB W TIOHSATHI: JKU3HB, KIIETKA,
TKaHb,  OpraH, OpraHW3M,  BH],
MOMYJIANMS, OKOCHCTEMa, OWOIIEHO3,
ouocdepa; MeTaboIn3M (oOmeH
BELIECTB U IMPEBpALICHUE DHEPIUH),
roMeocTas (camoperynsanus),
OroCUHTE3 Oenka, CTPYKTypHas
OpraHu3aIus AKHBBIX CHCTEM,
TIMCKPETHOCTD, CaMOpeTyJISIHs,
CaMOBOCIIPOU3BEJICHUE (PENPOAYKLIHs),
HACJIeZICTBEHHOCTD, M3MEHYHUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBas OpraHU3aIHS;

yYMEHHUs

c(OpPMHPOBAHHOCTh yMEHUSs
pacKpbIBaTh coJiep;KaHue
OCHOBOIIOJIATAlONIMX  OMOJIOTMUYECKUX
TEOpUd WU  THUIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MYyTalMOHHOM,
3BOJIIOLINOHHOM, IIPOUCXO0XKICHUS
JKU3HU U YEJIOBEKa;

c(hopMUPOBAHHOCTH YMEHUS
pacKkpbIBaTh OCHOBOIIOJIArarme
OHOJI0rHYecKHe 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprasa, H.N. Basuiosa,

3. I'ekkenss, ®. Mromiepa, K. bapa),
IpaHUIBl UX MPUMEHHUMOCTH K >KHUBBIM
CHUCTEMaM;

MpUOOpeTeHne OmbITa MPUMEHEHUS
OCHOBHBIX METOJI0B HAy4HOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH:
HAOMIOACHUS M ONHCAHHUS  KHUBBIX
CHUCTEM, TIPOIECCOB W  SBJICHUM;
OpraHM3aIuu " IIPOBEEHUS
OHOJIOrMYECKOr0o JKCIIEPUMEHTA,
BBIIBIDKEHUSI ~ TUIIOTE3,  BBIABICHUS
3aBUCHUMOCTH MEXJy HCCIIEeyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TTOJTy4YEeHHBIX
pe3ynpTaTtoB U (OpPMYIHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHMEM HAyUYHBIX
MOHATHH, TEOPUI U 3aKOHOB;
C(OPMHPOBAHHOCTh YMEHHUS BBIIEISATH
CYLIECTBEHHbIE NPHU3HAKU BUPYCOB,
KJIETOK  IMPOKAapHOT M  3YKapHuoT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJOB, OMOI€OIIEHO30B U




IapaMeTpsl U KPUTEPUU PELICHHUS;
- AHaJIU3UpOBATh IIOJIYyYEHHBIC B

xoJie pelieHus 3aa4uu
pe3yJIbTaThl, KPUTUYECKH
OLICHMBATh MX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- yMeTb NEepPEeHOCUTh 3HAHUA B
[103HABATEJIbHY IO u
IIPAKTUYECKYIO o0nactu
KHU3HECSITENbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh HOBBIC  HJIEH,
npeaiarath OpUTHHAJIBHBIC
MOAXO/bI U PEIICHMUS;

- CIOCOOHOCTh MX HCIIOJIb30BaHMS
B IIO3HABATEJIbHON U COIMaJIbHOMN
MPaKTUKE

IKOCHCTEM; OCOOECHHOCTH TPOIIECCOB
oOMeHa BEIICCTB U  MPEBpAICHUS
JHEPruM B  KJIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, Meii03a,

OILJIOZIOTBOPEHHSI, pa3BUTHS u
Pa3SMHOXKCHU, WHAUBUAYAJIbHOT'O
pa3BuTHs opraHu3ma (OHTOTCHE3a),
60pbObI 3a CYILIECTBOBaHHUE,
€CTECTBEHHOT'O orbopa,
BH1000pa3oBaHMs,

IPUCIIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene oOuTtanus, BIIASTHHSI
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOIIOI€HHBIX N3MEHEHUN B
HKOCHUCTEMAX cBoei MECTHOCTH,

KPYTrOBOpOTa BEIECTB W MPEBpAIICHUC
SHEepruu B Ouocdepe;
c(hOpMUPOBAHHOCTh YMEHHSI peliaTh
OMOJIOTHYECKHE 3a/layd, COCTaBJISATh
TCHOTUIIMYCCKHUE CXEMbI CKPCIIHWBAHUA
JUIs  Pa3HBIX THUIIOB HACIEJIOBaHHUS
MPU3HAKOB Y OPTaHU3MOB, COCTABJISTH
CXEMBbI TIEPEHOCa BEIECTB U SHEPTUU B
JKOCUCTEMAX (HeHI/I INUTaHUA, ITUIIECBBIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIM3a U
HMHTEPIPETALNH
nHpopMaluu u
nH(pOPMaLIMOHHBIE
TEXHOJIOTUH IS
BBITIOTHEHUS 33124
npo¢ecCHoHATBHOM
JesITebHOCTH

B o01acTH HEeHHOCTH HAYYHOIO
MO3HAHUSA:

- c(hOopMUPOBAHHOCTH
MHPOBO33pEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSL
HAayKH " 00111eCTBEHHOM
MPAaKTUKH,  OCHOBAaHHOIO  Ha
JAanore KYJIBTYD,
CIOCOOCTBYIOIIIETO  OCO3HAHUIO
CBOET0 MeCTa B MOJIMKYJIbTYPHOM
MHpE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM
W YHUTATEIBCKOW KYJbTYpPBhl Kak
CpEICTBA B3aUMOJICUCTBUSA MEKITY
JIFOJABMU U IIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAy4YHOU
JEATEIIbHOCTH, TOTOBHOCTD

OCYHIECTBIISITh  NPOEKTHYIO U
HCCIIEI0BATENBCKY IO
NEeSTeNIbHOCTh MHAMBHUIYAJIbHO U
B IpyIIIE;

Osnanenue YHUBEPCAJIbHBIMHU
y4eOHbIMU [I03HABATEJIbHBIMU
JNEUCTBUSAMM:

B) padora ¢ uHgopmanmeii:

c(hopMUPOBAHHOCTH YMEHUH
KPUTHYECKH OIICHUBATh HH(OpMAIIHIO

OHOJIOrMYECKOro COJIepKaHuUs,
BKJIIOYAIOLIYI0 IICEBIOHAYYHbIE 3HAHUS
U3 pa3IUyYHbIX HCTOYHUKOB (CpelacTBa
MaccoBoil  uH(popMauM,  Hay4yHO-
MOMYyJISIPHbBIE MaTepHabl);
UHTEPIPETUPOBATH STUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
O6uoJIOTH, MEAULIMHE, OMOTEXHOJIOTHH;
paccmaTpuBaTh r00anbHBIC
9KOJIOTMUYECKUE poOIeMbl
COBPEMEHHOCTH,  (OopMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UIHIO;

c(OpMHPOBAHHOCTh YMEHUH CO3/aBaTh
COOCTBEHHBIE IMUCHMEHHBIE U YCTHBIE
COOOILEHHs] HA OCHOBE OMOJIOTM4eCcKOn
uH(popManuu u3 HECKOJIBKUX
HUCTOYHUKOB, I'PAMOTHO HCIIOJI30BaTh
MOHSTUHHBIN anmapaTt OuoJIOTUn




- BJIAQJETh HAaBbIKAMHU IOJIYYECHUS
uHpOpMAallUM U3  HUCTOYHHMKOB
pa3HbIX THIIOB, CAMOCTOSATEIbHO
OCYILECTBIISATh  TOMCK, aHAJIU3,
CHCTEMaTH3ALIUIO u
UHTEpIpETaLHIO uHpopManuu
pa3NUYHBIX  BUAOB ©  QoOpM
MIPECTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3JIMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YeHHUs

nHpopmaruu u eJIeBou
ayJAUTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy
IpeACTaBICHUs U BU3yalU3alluy;

- OLEHHWBAaTh  JOCTOBEPHOCTD,

JICTUTUMHOCTDb I/IH(I)OpMaI_II/II/I, cC

COOTBETCTBUEC IMIPpaBOBbBIM u
MOpPaJIbHO-3THYECKUM HOPMaM;

- UCTIOJIb30BaTh cpencTBa
MH(POPMALIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI
B pelLeHnn KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHu3alMOHHBIX  337a4y ¢
coOI0ieHUEM TpeOoBaHuUil
SPrOHOMMUKH, TEXHUKU
0€301IaCHOCTH, TUTHEHEI,

pecypcocOepexeHus, PaBoOBbIX U
ATHUYECKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMU
pacrno3HaBaHUs u 3aIUTHI
uHpopmanuu, HHGOPMALMOHHON
0€30MacCHOCTH JTMYHOCTH

OK 04. DOddextusHo
B3aMMO/IEHICTBOBATh u
paboTath B KOJIJICKTUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOOIIPEIEIICHHIO;

-OBJIaJIcHHE HaBbIKAMU Yy4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAJIbHOM JESITENbHOCTH;
OBnajenne yHHBepcaJIbHBIMH
KOMMYHUKATHBHBIMH
AEeHCTBUAMM:

0) COBMeCTHAs 1eATeJIbHOCTD!

- TOHUMaTh U UCIOJb30BaTh
IIpeUMMylIecTBa KOMaHJHOW U
WHAUBUAYATbHON pabOTHI;

- IPUHHMMATh LEIM COBMECTHOMN
JeSITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHHUPOBATh JEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JEUCTBUN, pacupeneisiTb Poiu C

MpUOOpEeTEeHNne OmbITa TMPUMEHEHUS
OCHOBHBIX METOJI0B HAy4HOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH:
HAOJMIOACHUS M ONHCAHMS  KHUBBIX
CHUCTEM, TIPOIECCOB U  SBJICHUM;
OpraHu3anu " IIPOBEEHUS
OHOJIOrMYECKOro JKCIIEPUMEHTA,
BBIIBIDKEHUSI ~ TUIIOTE3,  BBIABICHUS
3aBUCHUMOCTH MEXJy HCCIIEeyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TTOJTyYEeHHBIX
pe3ynbpTatoB U (OpMyJIUpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHMEM Hay4YHBIX
MTOHATUI, TEOPUN U 3aKOHOB




Yy4E€TOM  MHEHUU
00CyXJaTh
COBMECTHOH paboThI;
- KOOPIWHUPOBATh U BBHITIOTHATH
paboTy B YCIOBUSX pPEAIbHOTO,

YYaCTHUKOB
pe3yJIbTaThI

BUPTYaJIBHOTO "
KOMOWHUPOBAaHHOTO
B3aUMOICHCTBHS;

- OCYWIECTBISTh  TO3UTHUBHOE
CTpaTeTMYeCKOe IMOBEICHHE B
Pa3IMIHBIX CUTYaIIHsX,
MPOSIBIISATD TBOPYECTBO u
BOOOpakeHue, OBITH
MHHULUATHBHBIM

OBialeHNe YHHBepCAJIbHBIMH

peryJATUBHBIMHU JeHCTBUSIMU:
r) IpUHATHE Cce0si W JAPYrux
JI0en:

- TpUHUMATh  MOTHUBBI U
apryMeHThl Jpyrux JIoJeil npu
aHanm3e pe3yIbTaToB
NesITeNbHOCTH;

- IpHU3HABaTh CBOC MIPABO H TPABO
JPYTHX JIIOJIeH Ha OIIHOKH;

- pa3BUBATH CIocOOHOCTh
MOHMMATh MHpP C  [O3ULHUHU
JPYroro 4ejoBeKa

OK 07. CopneiicTBoBaTh
COXpaHECHHIO
OKpYKAaroIIel Cpeibl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MECHCHHUHU KITUMaTa,
MIPUHIIUITEI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (heKTHBHO AeCTBOBATH
B UPE3BbIYATHBIX
CUTYaIUAX

B o0s1acTH 3K0JIOrHY€CKOT0
BOCIIMTAHMS:

- c(hOpMUPOBAHHOCTH
JKOJIOTUYECKOU KYJIBTYPBI,
MNOHUMAHUE BIIUSHUS COLIMAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB Ha
COCTOsSIHUE MIPUPOIHOMN 51
COIIMAIBHOW Cpe/bl, OCO3HAHHE
rJ100aBEHOTO XapakTepa
9KOJIOTMYECKUX MPOoOIIeMm;

- MJIAHUPOBAHUE u
OCYIIIECTBJICHHE  JEUCTBUH B
OKpY’Kalollle Cpele Ha OCHOBE
3HAHUS neneu YCTOWYHBOTO
pPa3BUTHS YEJIOBEUYECTBA;
AKTHUBHOE HENPUITHE JEHCTBUM,
MPUHOCSIINX BpEJ OKpyXkKarolen

cpene;

- yMeHue IIPOTHO3UPOBATH
HeOIaronpusITHbIE

JKOJIOTUYECKUE IIOCJIEICTBUS
MPEATTPUHUMAEMBIX JEWCTBUH,
MpeA0TBpaIIaTh UX;

- pacimpeHue OIbITa
JEeSATEIbHOCTH JKOJIOTHUYECKOU

c(hOpMUPOBAHHOCTH yYMEHHUS
MPUMCHSITh TIOJYYCHHBIC 3HAHUS JUISA
00BsACHEHHS OMOJIOrHYECKUX
MIPOIIECCOB W SIBJICHHUM, JIJISI TPUHATHS
MIPAKTUYECKHUX pelieHui B
MOBCETHEBHOM  JKM3HM C  IICNIBIO
oOecnieueHuss 0€30IACHOCTH  CBOETO
3I0POBbS M 3JIOPOBBS OKPY KAFOIIHAX
ToJel, COOII0IeHus 3I0pOBOTO 00pa3a
YKU3HU, HOPM TPaMOTHOTO TIOBEJICHUS B

OKpY’KalIllel  MNpUpPOJHOU  Cpefe;
MOHUMaHe HEOOXOINMOCTH
HCIIOIb30BaHUS JOCTHOKCHHM
COBPEMEHHOM ouosoruun u
OMOTEXHOJNIOTHI ISl PAllMOHATLHOTO
TIPUPOIOTIONB30BAHUS




HaIlpaBJICHHOCTH;
- OBJIaJICHHE HaBBIKAMU Y4eOHO-
HCCIIEN0BATENBCKOM, IPOEKTHON U
COLIMAJIbHOMU JESITEIbHOCTH

I[IK 2.6. OcyiiecTBisiTh
cbop wumHpOpManuMU O
NEeATEILHOCTH 00BEKTA
BHYTPEHHEI0 KOHTPOJIS 110
BBIIIOJIHEHUIO TPeOOBaHUM
[IPaBOBOM U HOPMATUBHOM
06aspl U BHYTPEHHHUX
peraaMeHToB

- c(hopMUPOBAHHOCTH YMEHUS Ha OCHOBE beneparbHOTO
KJIACCU(UKALMOHHOTO KAaTaJloTa OTXOJOB OIPEAENATh KIIAcC OMacHOCTH

OTXOJIOB; arperaTHoe COCTOsTHuE U  (GU3HYECKyl0 (OpMy OTXOJ0B
MPOM3BO/ICTBA;

- OBIAJCHHE METOJAaMM OIpEACTCHUS  IOKas3aTeleldl  yMCTBEHHOM
paboToCIOCOOHOCTH,  OOBSICHEHHWE  TOJYYEHHBIX  pe3yJIbTaTOB U

dbopmynupoBaHue BBIBOJOB (IMMCBMEHHO) C HKCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB;

- c(hOpMUPOBAHHOCTh YMEHHS aHAJIU3UPOBATh HH(GOPMAIMIO O HAYYHBIX
JOCTHKEHHUSIX B  O0JaCTH TEHETHYECKHX TEXHOJOTHUH, KJIETOYHOM
WH)XEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHIA;

- copMHUpPOBAHHOCTH yYMEHHSI aHATU3UPOBATh WH(OPMALUIO O Pa3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX IPUMEHEHUHU B KU3HH YEJIOBEKA

B pesynbrate

OCBOCHHA IIPOIrpaMMBbI

y4eOHOM JHUCHUUIUIMHBI peallu3yeTcss MporpaMma

BOCIIUTAHMSI, HAIIPABIICHHAS HA (JOPMUPOBAHUE CIICAYIOIINUX JTNIYHOCTHBIX pe3yabTatoB (JIP):
JIP 9 Colroaromuii ¥ poraraniupyoIyi mpaBuia 3J10poBoro u 6e3omacHoro oopasa Ku3HH,

CIropTa;

MpeayIpEKAAOIININA

au00  MPEoJ0JICBAONIMI  3aBUCMMOCTH  OT  aJKOrojisi, Tabaka,

NICUXOAKTHBHBIX BELIECTB, a3apTHBIX Urp U T.A. COXpaHSIONMIA NCHXOJIOTHYECKYI0 YCTOWYHMBOCTH B
CUTYaTHBHO CJIOXHBIX WJIA CTPEMHUTEIHHO MEHSIOIUXCS CUTYalUsX.
JIP 23 Ilomyuenne 00y4aromuMucs BO3MOKHOCTH CAMOPACKPBITHS U CaMOPEaTH3aLisl THYHOCTH.
JIP 30 IlonuMarommii CymHOCTh M COLMANBHYIO 3HAUYUMOCTh CBOEH Oynymieil mpodeccun,
MPOSIBJIAIONININ K HEW yCTOMYMBBIA HHTEPEC.




2 CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCIHUATLIAHBI

2.1 O0beM y4eOHOM TUCHUILIMHBI U BUAbI YUeOHOI padoThI

Bua yueOHoii paGoThI Ooném B
yacax
MakcumajibHas yyeOHas Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTeJIbHOM MPOrPaAMMBbI Y4€OHOM U CIUIIINHbBI 72
B T.U.
OcHoBHOE coep:KaHue 52
B T.U.
CoxepxaHue yaeOHOTO MaTeprala 38
[PAKTUYECKUE 3aHATUS 12
1a00paTOPHBIE 3aHITHS 2
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COECP/KAHNE 12
B T.4..
TEOPETHUECKOE O0ydYeHUE 2
NPaKTUYECKUE 3aHATHS 8
1a0opaTOpHbIE 3aHATUS 2
KonTponbnas padora 6
IIpomeskyTounasi arrectauus B gopme 2
oughpepenyuposannozo 3auema (2 cemectp)




2.2 TemaTn4eckuii IiIaH u coaepxanue yueOHoil nucuumiuabl OY/1.13 BUOJIOTI'UA

dopmMupyemsbie
KOMIIeTeHIIUH
HaunmenoBanue Coaep:xanue yueOHOro MaTepuasa, NpaKTHYeCKue M Ja00paTopHbIe 3aHATHSA, O0bem (OK, IIK) n
pa3aesioB U TeM caMocCTosiTe/IbHAs padoTa 00y4aromuxcs 4acos JIMYHOCTHBIE
pe3yJIbTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Pa3nes 1. Kierka — cTpyKTYpPHO-()YHKIIMOHAJIbHAS €IMHUIIA JKMBOT'0 18
Tema 1.1. 2 OK 01
buoaorus kak Conep:xanue y4e0HOro MaTepuajia 2 OK 02
Hayka. O0mast CoBpeMeHHBIE OTpacid OUOJIOrHYECKUX 3HaHWU. CBA3b OHOJOTUM C JPYIMMH HayKaMu: OHOXHMUS, JIP 23
XapaKTEePUCTHKA 6uodusuka, OuoHuka, resoreorpadus u 1p. Pors u mecto 6uonoruu B (OpMUPOBAHUU COBPEMEHHOM JIP 30
KU3HU HAay4yHOM KapTHHBI MHpa. YPOBHU OpraHu3aliu >KMBOM MaTtepuu. OOmIas XapakTepUCTHKA >KHU3HH,
CBOMCTBA KUBBIX CUCTEM. XUMUYECKUI COCTaB KIETOK
Tema 1.2. 6 OK 01
CTpyKTYypHO- Cojaep:kanue y4e0OHOT0 MaTepuasia 2 OK 02
¢yHKkuMoHaNbHAA Knerounas teopus (T. IlBann, M. Ilneiinen, P. BupxoB). OcHOBHBIC TOJOXEHUS COBPEMEHHOMU OK 04
OpraHu3anms KJIETOYHOW TeOpHUH. Tumbl KIETOYHOM OpraHM3alUy: IPOKAPUOTUYECKHM W JYKAPUOTUYECKUU. JIP 23
KJIETOK OIHOKJIETOYHBIE W MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHHE MNPOKapUOTHYECKOW KieTku. CTpoeHue JIP 30
9YKapUOTHYECKOH KieTKH. Hekerounslie hopmbl )kHU3HU (BHPYCHI, OakTeprodaru)
Jlaboparopuasi padora Nel 2
CrpoeHue KJIeTKH (pacTeHHUsl, )KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIOYEHUS (Kpaxmas, KapOTHHOU[BL,
XJIOPOTIIACTHI, XPOMOILIACTHI)
IIpakTuyeckoe 3anaTHe Nel 2
Bupycuble u OakrepuanbHble 3abosneBaHus. OOImMe NPUHIUIBI HCIONb30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OcoOOEHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.
Ilpeocmaenenue ycmmuvix coobweHuii ¢ npezenmayuetl, NOO20MOBIEHHbIX NO NEPEYHI0 UCMOYHUKOB,
PEKOMEHO0BAHHBIX npenodasamenem
Tema 1.3. 4 OK 01
CTpykTypHO- Conep:xanue y4eOHOro MaTepuaJia 2 OK 02
¢ynkuuonajabuble | XpomocomHast Tteopusi T. Moprana. CtpoeHune XpoMocoM. XpOMOCOMHBIA HAbOp KIETOK, JIP 23
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(¢akTopsl TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FaIlVIONAHBIN U JUIUIONAHBIN Habop. HykienHoBbie JIP 30
HacaeacrBennoctu | kucnotel: JIHK, PHK naxoxneHue B KieTke, MX CTpoeHHE U (YHKIMU. MaTpHuHBIE MPOLECCHl B

KJIETKE: peIuTMKanus, OMocuHTe3 Oerka, pernaparws. [ eHeTHIeCKUH KOJI M €r0 CBOMCTBA

IIpakTHyeckoe 3anaTHE Ne2 2

Pemenue 3a1ay Ha onpeeneHne mocae0BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B ClIydae

M3MEHEHUs MTOCJIEI0BATENbHOCTH HyKineoTu 0B JJHK
Tema 1.4. 2 OK 02
OO0meH BelecTB U Coaep:xaHue y4eOHOro MaTepuaJia 2 JIP 23
NnpeBpalleHue [TonsaTtre Metaboau3M. ACCUMUISIIUS M JTUCCUMHIJIALMS - ABE CTOPOHBI MeTaboju3Mma. Turbl oOMeHa JIP 30
JHEPIuH B KJIETKe BEIIECTB: AaBTOTPO(HBIN W reTepoTpodHBIA, a’dpoOHbIA W aHa’poOHBIA. [lnactuueckuit OOMEH.

doTocuHTE3. XEMOCHUHTE3
Tema 1.5. 2 OK 02
Kusnennpii uuka | CogepxaHue y4eOHOro MaTepuasia 2 OK 04
KJIeTKH. MuTo3. Knerounslii UK, €ro mepuoibl. MUTO3, €ro CTaJud W MPOUCXOJAIIME IMPOLECChl. bHolorndeckoe JIP 23
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. IloBemenne xpoMocom B Meioze. Kpoccunrosep. JIP 30

buonornueckuii cMpIci Meio3a
Koutpoabnasn MomnekysipHbIi YPOBEHb OpraHu3aliu >KUBOTO 2
padora
Pa3nen 2. Ctpoenne u GyHKUIMHU Opranu3ma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyHkuuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenue 2 OK 02
OpraHu3Ma Conep:xaHue y4eOHOT0 MaTepHaJa: 2 OK 04

MHOroKJIETOUHbIE OpraHu3Mbl. B3aMMOCBSI3b OpPraHOB M CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['omeocTas opranusMa U ero nojAepKaHue B MPOLECCE JKU3HEACATEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opmbI Conep:kanue yueGHOr0o MaTepuaa 2 JIP 23
Pa3MHOKeHUs @dopMBl  pa3MHOXKEHHsI OpraHM3MOB. becroinoe u TMONOBOe pa3MHOXKeHue. Buael 6ecronoro JIP 30
OPraHu3MOB pasmHokeHus. l[lomoBoe pasmHoOkeHHe. ['ameroreHe3 y >KMBOTHBIX. CrepmaToreHe3 M OOTEHE3.

Crtpoenue nojioBbIX KJIeTOK. OII010TBOPEHUE
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOr0 MaTepuasia 2 OK 04
pacTeHui, NunuBuayanbHOe pa3BUTHE OpPraHU3MOB. DMOpHoOreHe3 U ero craauu. [loctaMOpHoOHaNbHBIN NEpHO. JIP 23
KMBOTHBIX H Craguy mocTOoMOPHOHAIIBHOTO Pa3BHTHS Y JKMBOTHBIX M 4enoBeka. IIpsmMoe u HempsiMoe pa3BHTHE. JIP 30
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yeJIOBeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHUui
Tema 2.4. 4 OK 01
3aKOHOMepPHOCTH Coaep:xanue yueOHOro MaTepuaJa 2 OK 02
HacJIe0BaHUA OcCHOBHBIC TIOHATUS TEHETUKU. 3aKOHOMEpPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Menzgens OK 04
(MOHOTHOPHTHOE M OJUTHOPUIHOE CKpeIMBaHue). B3anmoelicTBre reHoB JIP 23
IpakTuyeckoe 3ansiTue Ne3 2 JIP 30
Pemenue 3a1ay Ha onpe/ieneHne BEPOITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB IPU MOHO-,
I¥-, TIOJIMTHOPUIHOM W aHAJIM3HPYIOIIEM CKPEIIMBAHUM, COCTABICHHE TE€HOTUIMYECKUX CXEM
CKpEIIMBAHUS
Tema 2.5. 4 OK 01
CuenieHnoe Coaep:xanue yueOHOro MaTepuasa 2 OK 02
HacJieJOBaHHUe 3akonsl T. Moprana. CuerieHHOE HacJE€JIOBaHHWE TE€HOB, HapylleHHe crerieHus. HacnmemoBanue JIP 23
NPH3HAKOB NPHU3HAKOB, CUEIUIEHHBIX C TI0JIOM JIP 30
IIpakTyeckoe 3ansaTue Ne4 2
Pemenune 3amau Ha omnpeneneHUe BEPOATHOCTU BO3HUKHOBEHHUS HACIEICTBEHHBIX IPU3HAKOB IIPH
CLICTJICHHOM HAaCJIeI0BaHUU, COCTABICHNE TeHOTUIIMYECKUX CXEM CKpEIIMBAHMUS
2 cemecmp 40
Pa3nes 2. Ctpoenue u pyHKIMu opraiusma (2 cemectp) 6
Tema 2.6. 4 OK 01
3aKOHOMepPHOCTH Coaepixanue yueOHOro MaTepuasa 2 OK 02
U3MEHYMBOCTH N3mMeHuuBOCTh TPU3HAKOB. BuAbl HW3MEHYMBOCTH: HACIEACTBEHHAs M HEHACJIECJACTBEHHAs. 3aKOH OK 04
TOMOJIOTUYECKHX PSAIOB B HachencTBeHHOH wn3meHuwmBocTH (H.M. BaBumoB). MyrtanmoHHas Teopus JIP 23
M3MEHUYMBOCTH. Busbl MyTaluii 1 npuuuHbl UX BO3HUKHOBeHUs. Kapnorun yenoseka. HacnenctseHHble JIP 30
3a0osieBaHUs 4enoBeka. ['eHHbIE W XpOMOCOMHBIE OoJie3HH 4YenoBeka. boje3Hu ¢ HacieqcTBEHHOU
MIPEIPacoIOKEHHOCThIO. 3HAUEHWE MEIUIUHCKOM TEeHETUKH B NPEJOTBPALICHUM U JICYCHUH
TeHeTUYECKUX 3a00JIeBaHMI YelloBeKa
IIpakTHyeckoe 3anaTHE NS 2
Pemenne 3amay Ha ompeAeneHue THUMA MYyTallMd TpU Tepelade HacIeICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T'€HOTUIINYECKUX CXEM CKPELIMBaHUS
KonTpoabnas Crpoenue 1 GpyHKIUN OpraHu3Ma 2
padora
Pasznea 3. Teopus 3BoJIIOIIUN 6
Tema 3.1. UcTopus 2 OK 02
3BOJTIOLIHOHHOTO Conep:kanne yueGHOr0 MaTepuaja 2 OK 04
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yueHHusl. [lepBeie sBomormonnsie konuenmuu (K.b. Jlamapk, XK.JI. Bbroddon). DBomonuonHas Teopus JIP 23
Mukpo3Bosaouus Y. Napsuna. CuHTETHYECKAsI TEOPHUS IBOJIIOLIUY U €€ OCHOBHBIE TIOJIOKEHUS. JIP 30
MuxkposBontonus. llomynsuus kak 3leMEHTapHas €IWHUIA DHBOJIOUMU. ['€HEeTHYEeCKHEe OCHOBBI
9BOJIIOIMH. ODJeMeHTapHble (hakTopbl 3BOJIONMU. EcTecTBeHHBIH 0TOOp - HampaBisoomuil (akrtop

sBosoLIMU. Buioo6pa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOIUU
Tema 3.2. 2 OK 02
Makpo3Boaonus. Coaep:xanue yueOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHHE U Maxkpoasomtonusi. dopmbl M OcHOBHBIE HampasiieHuss Makpo3poitonuu (A.H. Cesepuos). Ilytu JIP 23
Pa3BUTHE KM3HU HA | JTOCTHIKEHHUs Onosiormueckoro nporpecca. CoxpaneHue 6nopazHooOpasus Ha 3emiie. JIP 30
3emute I'unoTe3bl ¥ TEOpUM BO3HUKHOBEHHU XU3HU Ha 3emie. [losiBiaeHHe NMEpBBIX KIETOK M UX SBOJIIOLMSL.
[Ipokapuotrsl u 5sykapuotThl. IIpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX IIapCTB 9YKapuoT
Tema 3.3. 2 OK 02
IIpoucxoikaenne Conep:xanue y4e0HOro MaTepHuaJia 2 OK 04
1eJI0BEKA — AHTpoOmoJorus — Hayka o0 4yesnoBeke. CucTeMaTHyecKoe MOJIOKEHHE 4desioBeka. CXOJICTBO U OTIWYHUSA JIP 23
aHTponorexHes YeJioBeKa ¢ )KMBOTHHIMU. OCHOBHBIE CTAJMHU aHTPOIOTEHE3a. JBOIIOLUS COBPEMEHHOIO YEJIOBEKA. JIP 30
YenoBeueckue pachl W HX €AMHCTBO. Bpemss M myTH pacceleHUs UeloBeKa IO IUIaHETe.
[TpucrocoOIeHHOCTh YeTI0BEKA K Pa3HbIM YCIOBHUSIM CpEJIb
Pasnea 4. DxoJiorus 18
Tema 4.1. 2 OK 01
JKOJIOTHYEeCKHUe Coaep:xanue yueOHOro MaTepuasa 2 OK 02
(axTopsl U cpeanbl Cpenpl 0oOWMTaHUST OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAasl, BHYTPUOpPraHU3MEHHAs. OK 07
KM3HHU OU3NKO-XMUMUYECKHE OCOOEHHOCTH cpell OOMTaHusi opraHu3MmoB. IlpucnocoOneHuss OpraHu3MoB K JIP 23
XKU3HU B pasHblx cpenax. [lonstue skonormueckoro @axrtopa. Kiaccuduxamus sKoI0rnyecKux JIP 30
¢akropos. IIpaBuno munumyma FO. JInbuxa. 3akon TonepantHocT B. Hlendopaa
Tema 4.2. 4 OK 01
MMonyasimusi, Conep:xanue yueOHOro MaTepuaJia 2 OK 02
cooduiecTBa, DKoJoruyeckasl XapakTepUCTUKa BHJA W TOMYJSIIMU. DKOJOTHMYEcKas HHIA BHUJA. DKOJIOTMYECKHe OK 07
IKOCUCTEMBI XapakTepucTHkH nomyssiuuu. CoobiiecTBa U SKOCUCTEMbI. brorieHo3 u ero cTpykrypa. CBA3u Mex1y JIP 23
opranu3mMamMu B OworieHo3e. CTpYyKTypHBIE KOMIIOHEHTBI YKOCHUCTEMBI: MPOAYILEHTHI, KOHCYMEHTHI, JIP 30
penyueHTsl. KpyroBopoT BeIecTB M MOTOK HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH
IpakTuyeckoe 3ausTue Ne6 2

Pemenue MPAKTUKO-OPHUCHTUPOBAHHBIX PAaCYCTHBIX 3a11aH1/1171 o mnepeHoCy BCIICCTBA W OHCPIrUH B
OKOCHCTCMax C COCTAaBJICHUCM TpO(i)I/I‘leCKI/IX ueneﬁ H IIUpaMu OMoMacchl U OHCPIUH
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Tema 4.3. Buocgepa 2 OK 01
- rJ106a1bLHAs Conep:kanue y4eGHOro MaTepuaja 2 OK 02
IKOJIOTHYECKast buochepa — xuBas obGomouka 3emmm. PaszBuTme mpexactaBieHuil o Owocdepe B Tpymax B.U. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHL. JKHBOe BemecTBo 6uocdepsl U ero QyHKIHH. JIP 23
3aKoHOMEpHOCTH cymiecTBoBaHuUs Ouocheprl. OcobeHHOCTH Onocdepsl Kak ri100abHON IKOCHCTEMEI. JIP 30
JluHamuueckoe paBHOBecHMe B Ouocdepe. KpyroBopoTsl BemeCTB M OMOT€OXUMHUYECKUE LIUKJIBL.
['mobGanbpHbIe HKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOIreHHBIX Coaep:xanue yueOHOro MaTepuaJia 2 OK 02
(axkTopos Ha AHTpOIIOTEHHBIE BO3ACHCTBHUS Ha OWocdepy. 3arpsa3HEHUs KaK BHJ aHTPOIOICHHOTO BO3JCHCTBHS. OK 04
onocdepy AHTpornoreHHsle Bo3aeiicTBUs Ha aTtMmochepy. BoszneiictBuss nHa rtumpochepy. BosneiictBus Ha OK 07
autochepy. AHTPOTIOTCHHBIE BO3ICHCTBHS Ha OMOTUYECKHE COOOIIEeCTBA. [IK 2.6
IMpakTuyeckoe 3ansaTue Ne7 (mpodeccuoHaIbLHO-OPHEHTHPOBAHHOE) 2 JIP 23
OTX0/1bl MPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
CONHAJIBHO- Conepskanue y4e6HOro MaTepuasia 2 OK 04
IKOJIOTHYECKHUX 310poBbe U ero cocrapistomue. GakTopel, MONOKUTENBFHO U OTPULATENBHO BIMSIONIME HA OpPraHU3M OK 07
(paxkTopoB Ha yenoBeka. [Ipo0iemMa TEXHOTEHHBIX BO3JEUCTBUN Ha 370pPOBbE 4YEJIOBEKAa (3JIEKTPOMATHUTHBIE IOJIS, [1IK 2.6
310pOBbE YeJ0BeKa | ObITOBas XMMHMS, H30BITOUHbIE HIYMBI, pajualys 1 T.1.). AJanTauus opraHu3Ma 4ejJoBeka K (pakTopam JIP 9
oKpy>kartie cpensl. [IpuHnumer GopMupoBaHus 370poBbecOeperaroniero nopeacHus. Ouznueckas JIP 23
aKTUBHOCTb U 3/10pOBbe. BHOXMMUYecKHe acIeKThl pallHOHAIbHOTO MTUTAHUS JIP 30
JlaGopaTopHasi paGora Ne2 (mpo¢eccoHAIBLHO-OPHEHTHPOBAHHOE) 2
YMcTBeHHas paboTOCIOCOOHOCTh
KonTpoabuas Teopernueckue acrekThbl IKOJIOTHH 2
padora
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (coep:KaHHue MPUKJIATHOI0 MO1YJIs)
Pa3nes S. buosnorus B :KU3HH 8 OK 01
Tema 5.1. 4 OK 02
Buorexnotornu B | Coaep:kanue yueGHOro MaTepuaia 2 OK 04
JKU3HU KAKI0T0 buotexHonorus xak Hayka ¥ Ipou3BOJACTBO. OCHOBHbIE HANpaBlIEHUs] COBPEMEHHOH OMOTEXHOJIOTHU. 1K 2.6
Mertoasl ouorexHonoruu. OObEKTHI OHOTEXHOIOTMH. DTHKA OHMOTEXHOJIOTHYECKHUX M T€HETHUYECKHX JIP 23
skcnepuMeHToB. IlpaBuia mnoucka M aHanmu3a OMOPKOJOTHMUECKOM HMH(POPMALUU U3 Pa3IHUYHBIX JIP 30

HUCTOYHUKOB (HayyHas W ydeOHO-Hay4dHas JUTepaTypa, CpelCTBa MacCOBOM HHQpOpMAIUH, CETh
WHTepHeT u apyrue)
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IIpakTyeckoe 3ansaTue Ne8 2
Kelicel Ha aHanmu3 MHPOpPMALMU O HAYUYHBIX JIOCTHKEHUSAX B OOJIACTM TC€HETUYECKUX TEXHOJOIMH,
KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOT .
Tema 5.2. 4 OK 01
Buorexnosioruu B | IIpakTuyeckoe 3ansiTie Ne9 4 OK 02
npombinieHHocTH | Keiichl Ha aHanu3 nH(GOpMaIUK O pa3BUTHH TPOMBIIUICHHBIX OMOTEXHOJIOTHIA OK 04
I1IK 2.6
JIP 23
JIP 30
IIpoMe:kyTOUHasl aTTECTALMS N0 AUcHMIIMHE: TudepeHnnpoBaHHbIN 3aUeT 2
Bcero: 72

15




3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBbI YYEBHOU JUCIHAJIUHBI

3.1 TpeboBaHNs K MUHHMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00eCIeYeHUI0

VY4ebHas IUCHMIUIMHA peau3yeTcs B yueOHOM KabuHeTe 0€30MacHOCTH KU3HEAEATEIbHOCTH 1
OXpaHbI Tpy/a.

Ob6opynoBaHue yueOHOro kabuHeTa:

— T0CAJ0YHbIE MECTA MO KOJIUYECTBY O0YHAIOLIHXCS;

— pabouee MECTO MpenoaBaTes;

— METOAMYECKHE MaTepUAIII TTO JUCIUTUIAHE.

TexHuueckue cpeacrsa oOyyeHHs pabodyero Mecra IPernojaBaTelis: KOMIIBIOTEPHOE
000pyI0BaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpPEeOOBaHUSAM O€30MAaCHOCTH W HAIEKHOCTH,
npeycMaTpUBalollee BO3MOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIb30BaHUS KaOMHETa C LENbIO
U3ydeHHsl yuyeOHOH AMCUMIUIMHBI, MYyJIbTUMeIuiiHOe 000pynoBaHHE (IIPOEKTOP U MPOCKIMOHHBIN
9KpaH WIN UHTEPAKTUBHAs JOCKA), JTOKalbHas CETh C BBIXOAOM B Internet.

HammeHoBaHMe CHeUMANbHOTO TOMEUICHUs: YydeOHas ayauTopHust Ui TPOBEICHHS
NPAaKTUYECKUX 3aHSATUH, TPYNIOBBIX KOHCYJbTallMH, MHIMBHUIYaJbHBIX KOHCYJIbTALUH, TEKYyILIEro
KOHTPOJIS, MPOMEXKYTOYHOH aTTeCTallMy, OCHALIeHHas OOOpylOBaHMEM M TEXHHYECKUMHU
CpelCTBaMU OOYYEHHs, a TaKXKe YMTAIbHBIM 3aj], NOMEIIEHUE Ul CaMOCTOATEIbHOW pPaboOTHI, C
noctynoMm k cetu «Muteprer» u DMOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOH mebenu, HOyTOYK,
IPOEKIMOHHOE 000pyA0BaHUE (MYJIbTUMEAUUHBIA IPOSKTOP U IKPaH).

IlepeyeHb  JIMIEH3MOHHOTO M  CBOOOJHO PacCHPOCTPAHSEMOr0 INPOrPaMMHOIO
ob0ecreyeHus:
Cucremuoe u npukaajgsoe IO

rll\ji HaumenoBanue No nmunieH3uu

1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071

3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 [Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopo6ouHnas (pa3ubrii Ne Ha Kax 10

KOPOOKe)

12 |Kaspersky Endpoint Security PN: KL4863RAQFQ

13 |Kourenr-dunstp SKYDNS 10-05109
IIporpammuoe ob6ecneuyenune no GNU General Public License (cBo00ogHO pacnipocTpaHsieMmoe)
No [Tepeuenp

1 | Open Office

2 | Moii Oduc

3 | Gimp

IIpu u3ydyenun npeamera B (popmarte 2JICKTPOHHOT0 00y4eHHs ¢ ucnoyab3osanuem JOT
[Mporpammsl s BuneokoHdepenimii: Zoom Cloud Meetings, Aunexc Tenemocr.
Dnexrponnas mwatdopma Moodle.

3.2. UupopMmannoHHoOe o0ecneyeHne peajin3anui NporpaMmMbl

Jnist peanu3anuy nporpaMmbl OuOIMoTeuHbI GoHT 00pa3oBaTeNIbHON OpraHU3alMy JA0JKEH
UMETh TeYaTHble W/MIU D3JEKTPOHHbIE oOpa3oBaTelibHble W HHQOPMAIMOHHBIE PECYPCHI,
pPEKOMEHIyeMBbI€ JUIsSl HCIIOIb30BAHUS B 00pa30BaTEILHOM MPOLIECCE.

16



Ilepeyenr peKkOMeHAyeMBbIX Y4YeOHBIX W3IaHUH, JONOJHUTEJIbHOH JIMTEPATypPbl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M01HOTEYHOTO (PoHA:

3.2.1 OcHOBHBIE HCTOYHUKH:

1. 3axapoB B.b. buonorus. ba3ossrit yposenb. 10-11 kiace : yue6nuk / B. b. 3axapos, H. H.
PomanoBa, E. T. 3axaposa : nox pea. E. A. KpukcynoBa. — Mocksa : Pycckoe cnoso, 2020 // ObC
AliOyKc - TeKkcT: 3JIeKTpOHHBIN. — PexxuM goctyna: uist aBTOpU3. MOJIb30BaTeNeH.

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH:

2. Kamenckuit A.A. buonoruss . OOmas Ouomnorus. 10-11 kmaccel. ba3oBblil ypoBeHb :
yueOnuk / A.A. Kamenckwii, E.A. Kpukcynos, B.B. [Taceunuk. - 5-e uzn. - Mocksa : JIpoda, 2017. -
368 c., ui. - TEKCT : HENOCPEACTBEHHBIN.

3. Babumesuu A. I1. buonorust 9-11 Kimacchl : KOJUIGKIUS WHTEPAKTUBHBIX Mozeneid + 1C:
buonornueckuit konctpyktop 3.0 / A. Il. Babumesuu ; 1C ITaGnummnr ; L{eHTp nepcrneKTUuBHBIX
TEXHOJIOTHH. - 4-¢ u3M., mepepad. - [6. m.] : 1 C [Mabmumuar, 2013-2017. - 1 uHTEpaKT. BUACOAMCK
(CD-DVI). — 3armn. ¢ Tutyi. skpaHa. — DJIeKTpOHHAs IIPOrpaMMa : HJIEKTPOHHASL.

3.2.3 Ilepeyenb npodeccHOHANBHBIX 0a3 AAHHBIX M HH(OPMAIMOHHBIX CHPABOYHBIX
cucTeM:

4. Koncynperautllmioc : cnpaBoyHO-IOUCKOBasi cucTeMa : opunuanbHbiid caiit. — URL
. https://www.consultant.ru/. - TekcT : 3J1eKTpOHHBII

5. Tapanr : uapopmannonHo - npasoBoi nmoprain. — URL : https://www.garant.ru/ . —
TekcT : 3JIeKTPOHHBII.

6. Konekc : mpodeccuonansHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TekcrT : 2JIeKTpOHHBIN

7. DOnexkTpoHHas OuOIMOTEKa Y4YeOHO-METOJMYECKOro IEHTpa I0 OO0pa3oBaHUIO Ha
JKEJIE3HOJJOPO’KHOM TpaHcnopTe : oduumaneHeii caiit. — URL : https://umczdt.ru/books/. —
Pexxum noctyna: it aBTOpu3. 1oJb30BaTenen. - TEeKCT : 3JeKTPOHHBIN.

8. Jlawp : anektponHas OuOnmoreunas cucrema. — URL : https://e.lanbook.com/. —
Pexxum noctyna: 11t aBTopu3. 1oJib30BaTenen. - TEeKCT : 3JeKTPOHHBIN.

9. BOOK.ru: snektponHo-Oubnuoreynas cucrema : caidt / KHOPYC : m3nmarenbcTBO
yuebnoii aureparypsl. — URL : https://book.ru/. — Pexxum goctyma: 1jist aBTOpH3. IOJIb30BaTEIEH
- TeKCT : BIEKTPOHHBIM.

10. Ibooks.ru : snexkTpoHHO-OMOMMOTEeuHast cucrema. — Cankr-IlerepOypr. — URL
https://ibooks.ru/. — Pexxum moctyma: [j1st aBTOpH3. TOJb30BaTeNIeh. - TEKCT : AJIeKTPOHHBIH.

11. eLIBRARY.RU : nayuynas snexktpoHHas 6ubianoreka : caidt. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: miis 3aperucTpup.. MoJb3oBaTeneid. — Tekcr
3JICKTPOHHBIH.

12. MunucrtepctBo TpaHcnopta Poccuiickoit ®enepanuu : odUIHATBHBIA CcalT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 3J1eKTPOHHBIIA.

13. PXK]/I : opunmanehsiii caidt. — URL : https://www.rzd.ru/. — TekcT : 3eKTpOHHBII

14, denepanbHOE areHTCTBO KEJIE3HOJAOPOKHOTO TPaHCIOPTa : O(HIIMANBHBIA CalT. —
Mockaa, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 3IeKTPOHHBIH.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM JUCIHUILIMHBI

KoHTponb M OIlleHKa pe3yJIbTaTOB OCBOCHHS yYeOHOW IMCIMILIMHBI PACKPBIBAIOTCS dYepe3
TUCIUIUIMHAPHBIE pPE3YyJbTaThl, HampaBleHHble Ha (opMmHupoBaHHE OOIMMX KOMIETCHIMHA IO
paszenam U TeMaM COZep)KaHusl yd4eOHOrO MaTepHaa.

[IpomexyTounas arrectanus B popme duggpepenyuposannozo 3auvema.

Oo6mas/npodeccuoHanbHast
KOMIIeTeHIIH, THYHOCTHbIE Pa3nea/Tema T oneHoYHBIX MEPONPUATHH
pesyabratsl (JIP)
Paznen 1. Kuaerka - | KontponbHas paborta
CTPYKTYPHO- «MonekynsipHblii YPOBEHb
(pyHKuMOHAIBLHAS OpraHHU3al1H )KUBOT0»
e/IMHUIIA JKMBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIN OIIPOC
OK 02 HayKa. Oobmas
JIP 23 XapaKTEPUCTUKA )KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OueHuBaemass  JHCKyCCUSI IO
OK 02 (byHKIIMOHATTEHAS BOIIPOCaM JIEKIUU
OK 04 OpraHu3aius KJIeTOK Brimonnenue u 3alluTa
JIP 23 n1abopaTopHOil paboThI
JIP 30 [IpakTrueckoe 3aHSTHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  TMpe3cHTaIueH,
HOJIOTOBJIEHHBIX TI0 IEPEYHIO
UCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpEenoaaBaTeieM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTaIBHBIN OIIPOC
OK 02 ¢byakumnonansHble (aktopsl | [IpakTudeckoe 3aHsTHE
JIP 23 HacJIE€ICTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O0meH BeniecTB U | DpOHTABHBIN OMPOC
JIP 23 IpeBpalleHle DJHEPrUu B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | OOcyxaeHHE o BOIIPOCaM
OK 04 UK KJIETKH. MwuTto3. | 1eKuuu
JIP 23 Meiio3
JIP 30
Paznen 2. Crpoenne wu | KonrponbHas pabora «CrtpoeHue
(GyHkIUM opraHu3zma U QYHKIIUU OPraHu3Ma
OK 02 Tema 2.1. Crpoenne | OueHnBaemasi JUCKYCCHUS
OK 04 Oopra"usma
JIP 23
JIP 30
OK 02 Tema 2.2. ®opmbl | DpOHTAIIBHBIN ONPOC
JIP 23 Pa3MHOKEHHs OPTaHU3MOB
JIP 30
OK 02 Tema  2.3.  Ownrorenes | TectupoBanue
OK 04 pacTeHHil, JKUBOTHBIX H
JIP 23 YeJioBeKa
JIP 30
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OK 01

Tema 2.4. 3aKkOHOMEPHOCTH

@pOHTAIBHBIN OITPOC

OK 02 Hacjaed0BaHHUsI TectupoBanue
OK 04 [IpakTHueckoe 3aHsATHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJIeI0BaHUE MPU3HAKOB [IpakTyeckoe 3aHATHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonoMepHocTtH | TectupoBanue
OK 02 M3MEHYUBOCTH [IpakTyeckoe 3aHATHE
OK 04
JIP 23
JIP 30
Paznen 3. Teopus
IBOJIIOLINH
OK 02 Tema 3.1. Uctopust | @®poHTaNbHBIN OIIPOC
OK 04 SBOJIIOLIMOHHOIO  y4YEHHUSI.
JIP 23 MuUKpO3BOTIOLIMS
JIP 30
OK 02 Tema 3.2. MakposBostouus. | OnieHuBaeMas IUCKYCCHsI
OK 04 Bo3HUKHOBEHHME U Pa3BUTHE
JIP 23 JKU3HU Ha 3emMie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBHBINA OIIPOC
OK 04 YeJI0BEKa — AaHTPOIIOTEHE3
JIP 23
JIP 30
Pasnen 4. Dxosorust KoHntposnbHas paborta
«Teopernueckue aCIIEKTBI
9KOJIOTHI»
OK 01 Tema 4.1. Dxonormdeckue | TectupoBanue
OK 02 (akTOpBI M CpeJIbl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. ITlomynsauus, | IIpaktnueckoe 3aHsaTHE
OK 02 C000I1IeCTBA, DKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buochepa - | OueHuBaemas TUCKyCCHS
OK 02 rino0anbHas 3Konorudeckas | TectupoBaHue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Bunusuaue | TectupoBanue
OK 02 aHTpornoreHHbIX (paxTopoB | IIpakTuueckoe 3aHsTHE
OK 04 Ha 6uochepy
OK 07
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[IK 2.6

JIP 23
JIP 30
OK 02 Tema 4.5. Bnustnue | OueHuBaemasi UCKyCCHUs
OK 04 COIMAIIbHO-IKOJIOTMYECKUX | BhimomHenue nabopaTopHOI
OK 07 (GakTOpoB Ha  370pOBbE | pabOTHI
[IK 2.6 YyeJoBeKa
JIP9
JIP 23
JIP 30
Pazgen S. buosoruss B | 3ammura Keiica: mpeicTaBIICHUE
JKM3HHU pe3yJbTaTOB  pEUICHUsI KeHCoB
(BBICTYIUICHHE C IPE3CHTAIIUECH )
OK 01 Tema 5.1. buorexHonoruu B | BeimoaHeHue kelica Ha aHaIU3
OK 02 JKU3HU KaX0T0 uHdopmanuu 0 Hay4YHBIX
OK 04 JIOCTHKEHHSIX B obnactu
IIK 2.6 TeHETUYECKHUX TEXHOJIOTHH,
JIP 23 KJIETOYHOMU MH)XECHEPUH,
JIP 30 MUIIEBBIX OHMOTEXHOJIOTHH,
MPE/ICTABJICHHE pe3yabTaToOB
pellIeHUS KeCOB
OK 01 Tema 5.2. buorexHonoruu B | BeimoaHenue kelica Ha aHaIu3
OK 02 MPOMBIIICHHOCTH uHdopmanuu 0 pa3BUTHH
OK 04 NPOMBIIIJICHHBIX OMOTEXHOJIOTHH,
[IK 2.6 MIPEJCTaBICHUE pe3yJIbTaTOB
JIP 23 peleHus KecoB
JIP 30
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5. HEPEYEHbB UCIIOJIB3YEMbIX METOJOB OBYUYEHMUSA

5.1 ITaccuBHbIE:

- JICKIIUU TPAJWIMOHHBIC 0€3 MPUMEHEHUS MYJIbTHMEIUHHBIX CPEICTB U 0€3 Pa3lIaTOYHOro
MaTepuana,

- IGMOHCTpaIus y4eOHbIX (UIEMOB;

- pacckas;

- CEMUHApBI, IPEUMYIIIECTBEHHO B BHJIE OOCYXICHUS JOKIAI0B CTYJICHTOB IO TEM WJIA WHBIM
BOIIPOCAM;

- CaMOCTOSITENbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumooeticmeue npenodagamens Kak cyoOvekma ¢ 00y4arOWUMCc KAk 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCIU).

5.2 AKTHBHbIE M HHTEPAKTHBHbIE:

- aKTHBHBIC M HHTCPAKTUBHBIC JICKIUH;

- paboTa B rpyrmnmnax;

- yueOHas IUCKyCCusi;

- ICIIOBBIE U POJIEBBIC UTPHI,

- HTPOBBIC YIIPAKHCHUS;

- TBOpPUYECKHUE 3aJaHUS;

- KpyTJIbIe CTOJIBI (KOH(EPEHIINH) C UCTIOIB30BAHUEM CPEJICTB MYJIbTUMEHA;

- peleHre IpoOIeMHBIX 3a7a4;

- aHAJIN3 KOHKPETHBIX CUTYAINN;

- METOJI MOJIyJIbHOTO O0yUYCHUS;

- 00y4eHHE C UCTIOIH30BAHUEM KOMITBIOTEPHBIX 00yYalONIUX MPOTPaMM;

(83aumooeticmeue npenodasamens Kaxk cyOvekma ¢ O0OVHANWUMCA KAK CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCIU).
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