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1 MACHOPT PABOYEH IMPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI
OY .13 BUOJIOI'ust

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma y4yebnoit mucturummabl OY 113 bronorus sBIseTcss 4acThiO MPOTPaMMBbI
cpennero obmero oOpaszoBanms 1o crenuanbHocTd CIIO 09.02.07 MuopmanmoHHBIE CHCTEMBI U
MIPOrpaMMUPOBAHHUE.

[Tpu peanuzanuu pabodell mporpaMmbl MOTYT HCHOJB30BATHCS DPA3IUYHbIE 00pa3zoBaTelbHbBIC
TEXHOJIOTHH, B TOM YHUCJIE€ JUCTAHIIMOHHBIE 00pa30BaTebHbIC TEXHOJIOTHH, SJICKTPOHHOE 00yUEHHUE.

Pabouas mporpamma yueOHoM aucturumabsl OY/[.13 buonorus moxxker OBITH MCMOJB30BaHA B
npodeccCHOHATLHOW TOATOTOBKE, MEPEMOArOTOBKE U  TOBBIIICHUW KBATH(PHUKAIMU pabodmx 110
npodeccusm:

— aIMUHUCTpATOp 0a3 TaHHBIX;

— CIEUHUATKCT [0 TECTUPOBAHUIO B 00J1aCTH UH(DOPMALIMOHHBIX TEXHOJIOTUH;

— TMPOTPAMMHMCT;

— TEXHUYECKHI MMUcaTeNb;

— CIEeUHUAIHCT 10 UH(POPMALIMOHHBIM CUCTEMAM,;

— CIEUHUAIHCT 110 UHPOPMALIMOHHBIM PECYpCaM;

— pa3paboTuuk BeO U MyTbTUMEAUNHBIX IPUIIOKEHUH.

1.2 Mecto y4yeOHo¥# mucuumiannbl B crpykrype OIIOII-IIIICC3:

B yue6nbix mnanax OIIOII-IITICC3 yuebnas aucuuminuna OV /(.13 Buonorus BXoaut B cocTaB
o0IIKX y4yeOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, i crnenuansHocTed CIIO. C yuérom mpodumist ocBamBaeMoO# CIEUATEHOCTH
JaHHas ydeOHasi TUCLMILIMHA peaau3yeTcs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJibTaThbl OCBOCHHUS Y4eOHOM TUCHUIINHBI:

1.3.1 Heab y4eOHOI AUCHUNINHBI:

dbopMupoBaHue y 00y4aroMXcsl MPEACTABIECHUS O CTPYKTYPHO-(YHKIMOHAIBLHOW OpraHU3aliu
KMBBIX CUCTEM Pa3HOT'O PAHTa KaK OCHOBBI IPUHSTHUS PELICHUN B OTHOILIEHUH O0OBEKTOB KHBOW MPUPOABI
Y B IPOU3BOJICTBEHHBIX CUTYaITUSIX.

1.3.2 B pe3yabTare 0cBOeHUsI y4eOHOI IHCHMIIIMHBI 00y4alOIMiics 10/KeH

yMeThb:

—  OOpedensaTh KHUBbIE OOBEKTHl B MPUPOAE; NMPOBOAMTH HAOMIONEHHS 3a SKOCHCTEMaMM s
BBISIBIICHUS €CTECTBEHHBIX M aHTPOTIOT€HHBIX N3MEHEHH, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOICHNN ;

— TMPOBOAWUTH  MpocTeillme  OUOJOrMYecKHe  HKCIEpUMEHTANbHbIE  UCCIEIOBaHMUS  C
COOIOICHHEM TTPaBIII OE30MaCHOTO O0paIeHUsI C 00bEKTaMU U 000pYIOBaHUEM;

—  HUCHOJB30BaTh MHPOPMAIMIO OMOIOrMYECKOTr0 XapaKkTepa U3 pa3Iu4yHbIX HCTOYHUKOB;

—  TIPOTHO3MPOBATh MOCJEICTBUS CBOEH AESITENBbHOCTH IO OTHOIICHHIO K OKpYXarolle cpene,
COOCTBEHHOMY 37I0pOBbI0; 000CHOBBIBAThH M COOJIIOJIaTh MEPHI MPOPHIAKTUKY 3a00I€BaHUIH;

3HATH:

— CTpoeHHe, MHOrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allUH,
3aKOHOMEPHOCTH MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH CpeJie, MEeTOCTHYIO
HAy4YHYIO KapTUHY MHUPA, B3aUMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTHKEHUH OHOJOTMYECKOW HAayKh U TEXHOJOTUH B MPaKTUYECKOM
NeSITeIbHOCTH YEJIOBEKAa, Pa3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHH.



1.3.3 IInanupyembie pe3yabTaTbl OCBOCHHUS Y4eOHON JUCIHUIINHBI:

O01mme KOMIeTeH NI

Ilanupyemblie pe3yabTaTbl 00y4eHUs

O6ume! I[ucmlr[.m/map}uﬂe2
OK 01. BeiOupats B 4acTu TPYAOBOro | CPOPMUPOBAHHOCTH 3HAHUN O MECTE U
CIIOCOOBI pelicHHs 3214 | BOCIIMTAHUS poiii OMOJIOTUH B CHCTEME HAy4YHOTO
npodeccnoHanbHOM - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; GbyHKIIMOHATIBHON
NEeSATETbHOCTH LIEHHOCTHU MacTepCTBa, | TPAMOTHOCTH YeJIOBEKa JIJISl PEILICHUS
MIPUMEHUTETBHO K TPYAOIIO0HE; YKU3HEHHBIX TIpo0IieM;

Pa3JIMYHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHMBHOM
JESITeIbHOCTH TEXHOJIOTUYECKOM
U COIMAIBHOW HAampaBIEHHOCTH,
CIOCOOHOCTh MHULIMNPOBATD,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBINOJIHATB TaKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3juyHbIM cdepam

npodeCcCuoHAIBHON
JEATEILHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
y4eOHBIMU 1103HABaTEIIbHBIMU
IEUCTBUSIMU:

a) 0a3oBble JOTHYECKHe
nefcTBHA:

- CaMOCTOSTEIIHHO
(dhopMynupoBath u
aKTyaJlu3UpOoBaTh npobiiemMy,

paccMaTpuBaTh €€ BCCCTOPOHHE,
- YCTAaHABJIMBATb CYHIGCTBCHHBIﬁ

MpU3HAK WM OCHOBaHUS IS
CpaBHEHHUsA, KJIACCUPUKALMH ¢
0000IIEeHMS;

- OTIPEEIISTh IEJIN IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBISBIISATh 3aKOHOMEPHOCTH M
MIPOTHUBOPEUUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBHI B
JIeSITEIIbHOCTD, OIICHUBATH
COOTBETCTBUE pe3yabTaToB
LCIIIM, OLICHUBATh PHUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIIEHNE npu pereHnn
KU3HEHHBIX TIPoOIIeM

0) 0a30Bble HCCJIEI0BATEIbLCKHE
JeHCTBHUA:

- BIAJCTh HAaBBIKAMH Yy4eOHO-

c(hOpPMUPOBAHHOCTh
pacKpbIBaTh cojiep KaHue
OCHOBOIIOJIAralolux  OMOJIOTHYECKUX
TEPMUHOB W TIOHATHUI: JXU3Hb, KJIETKA,
TKaHb,  OpraH, OpraHu3M,  BH],
HOMYJISIIMS, JKOCHCTEMa, OHWOLIEHO3,
ouochepa; MeTab0JIM3M (oOmeH
BCIIECTB W TPEBPALICHUE DHEPIUN),
romMeocras (camoperynsmus),
OHoCHHTE3 Oenka, CTPYKTypHast
OpraHu3anus YKHBBIX CHCTEM,
JIMCKPETHOCTb, caMOperyJIsius,
CaMOBOCITPOU3BEICHUE (PETPOLYKIUS),
HACJIEICTBEHHOCTD, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

yMEHUSA

c(hOpMUPOBAHHOCTH YMCHHUS
packpbIBaTh cojiep)KaHue
OCHOBOIIOJIATAIONUX  OUOJOTHYSCKUX
TEOPUA W TUIIOTE3:  KIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOIIOIUOHHOM, MIPOUCX 0K ACHHS
JKM3HHU U YEJIOBEKA;

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh OCHOBOIIOJIararoIe
OMoJIOrHYecKue 3aKOHBI u
3aKOHOMEPHOCTH T Mengens,
T. Moprana, H.N. Bagsuiona,

3. I'ekxenst, ®. Mromepa, K. Bopa),
TPaHUIBl UX MPUMEHUMOCTH K >KHBBIM
cucTeMawm;

npuoOpeTeHre  OIbITa  MPUMEHEHHs
OCHOBHBIX METOJ0B HAay4YHOI'O
MO3HAHUS, UCIIOJIB3YEMBIX B OMOJIOTHH:
Ha6J'IIO)IeHI/I$I n OIIMCaHUuA JKHUBBIX
CHCTEM, TPOIECCOB U  SBICHMIA;
opraHu3alnun n IMPOBEACHU A
OMOJIOTMYECKOTO HKCIIEPUMEHTA,
BBIIBMXKCHUA THUITIOTE3, BBISIBJICHUA

VYKa3bIBalOTCS JIMYHOCTHBIE M MeTanpeaMeTHble pe3ynbrarel 3 @PI'OC COO (B nocneaneit pepakiuu ot 12.08.2022) B
oTriarojibpHOi Gopme, hopMupyemblie 0011e00pa3oBaTeIbHBIM YIEOHBIM IIPEAMETOM
2 lucuMIUIMHAPHBIE PE3YJIBTAThl YKa3hIBAIOTCS B COOTBETCTBMHM C MX TOJNHBIM TepeuneM Bo ®I'OC COO (B mocnemnei

penaxuuu ot 12.08.2022)




HCCIIEIOBATEILCKOM U MPOECKTHON

JIeATEIILHOCTH, HaBBIKAMU
paspenieHus mpooem;

- BBISIBIISITD MIPUYUHHO-
CIIEICTBCHHEIC CBS3H u
aKTyaJIN3UPOBATH 3a7auy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS,
HaXOoJUTh apryMEHTBI JUIS
JIOKa3aTeabCTBa CBOHUX
YTBEPKICHUM, 3a71aBaTh

napaMmeTpbl U KPUTEPUU PELICHHUS;
- aHAJIM3UPOBATH IOJYYEHHBIEC B

xoJe peuieHus 3a1a4u
pe3yJbTaThI, KPUTHYECKU
OLICHUBAaTh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh TNEPEHOCUTh 3HAHUSA B
M03HABATEJIbHYIO u
MPAKTUYECKYIO obrnactu
KU3HEICSTCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIABHIaTh HOBBIC  HJIEH,
npejaJiaraTh OpUTHUHAJIBHBIC
MOJXO0/Ibl U PEIICHUS;

- CIIOCOOHOCTDH MX HCIIOJb30BaHHS
B IIO3HABATEIIbHON U COIMaAJIbHOM
MIPaKTUKE

3aBUCUMOCTH MEXAY HCCIIEeIyeMbIMH
BEJIMYMHAMU, OOBSICHEHHS TTOTYYCHHBIX
pe3yabTaToB U (QOpPMYJIMPOBaHUS
BBIBOJIOB C HCITOJIb30BAHHEM HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB;

c(OPMUPOBAHHOCTh YMEHHUS BBIJCISTH
CYIICCTBEHHBIE TPHU3HAKH BUPYCOB,
KIETOK TPOKAPUOT H  DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHCTEM; OCOOECHHOCTH TMPOIECCOB
oOMEHa BEWECTB M IPEBPALICHUS
9HEprMM B  KJIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO ¥ DHEPreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MHT03a, Mel03a,

OILJIOJJOTBOPEHMUS, pa3BUTHSA u
Pa3MHOKCHUS, VHIUBHTyaIbHOTO
pa3BUTHUs OpraHu3Ma (OHTOIEHE3a),
60pBOBI 3a CYIIECTBOBAaHHUE,
€CTECTBEHHOTO orbopa,
BUJI000pa30BaHMUs,

IPUCIIOCOOJICHHOCTH  OpPraHU3MOB K
cpene oOuTanus, BITUSTHUS
KOMITOHEHTOB IKOCHUCTEM,
AHTPOIIOTCHHBIX N3MCHCHUH B
IKOCUCTEMAX CBOEH MECTHOCTH,

KPyroBOpPOTa BEIECTB M MPEBPAICHHE
SHEpruu B buocdepe;
c(hOpMUPOBAHHOCTh yMEHUSI peIIaTh
OHMOJIOTUYECKHE 3aJlaud, COCTaBIISTh
TCHOTHITMYECKHE CXEMbBI CKPCIUBAHHMSI
JUIS  Pa3HBIX THUIOB HACIEIOBaHHS
MPU3HAKOB Yy OPTaHHU3MOB, COCTABIISITH
CXEMBI TepeHoca BEIIECTB U YHEPTHH B
9KOcHCcTeMax (IIEeMH MUTAHUS, TUIIEeBbIC
CETH)

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPEACTBA
MOWCKA, aHaJIM3a U
HMHTEpPIpETAINH
uHpopmanuu u
nH(OpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

B obsiacTy HeHHOCTH HAY4YHOIO
MO3HAHUS:

- c(hOopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH u 0011eCTBEHHOM
MPAKTUKHA,  OCHOBAaHHOTO  Ha
naore KYJIBTYD,
CMOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IOJIUKYIETYPHOM
MHUDE;

- COBEpILICHCTBOBAHUE SI3BIKOBO
U YHUTATEIbCKOW KYyIbTYpPBI Kak
CpEACTBA B3aUMOJIECHCTBUS MEKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

c(hopMUPOBAHHOCTH yMEHUH
KPUTUYECKH OLIEHUBATh HH(OpPMAIHIO
OHMOJIOrNYECKOr0o coJiepKaHus,
BKJTIIOYAIOIYIO TICEBAOHAYYHbIE 3HAHUS
W3 pa3IUYHbIX HCTOYHUKOB (CpeicTBa

MaccoBo  uH(pOpMAIMK,  HAY4HO-
MOMYJISIPHbBIE MaTepuabl);
MHTEPIPETUPOBATh ITUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
Ouosioruu, MeAUIMHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh JI00aTbHBIC
9KOJIOTHUECKUE pob6IeMBbl
COBpPEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UIHIO;

c(hOpPMHUPOBAHHOCTh YMEHUHN CO3/1aBaTh




- OCO3HaHUE€ IEHHOCTH Hay4YHOM
ACATCIIbHOCTH, TOTOBHOCTH

OCYIIECTBJIATh  IPOCKTHYI H
HCCIIE0BATENbCKYIO
NEeATEIbHOCTh WHIWBHAYAIBHO M
B I'PYIIIIE;

OsgnageHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopmanmeii:

- BJAJeThb HAaBbIKAMU IOJIYYEHHUS
uHbOpMAlMM W3  HMCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSTEIIBHO
OCYILECTBIIATh IIOMCK, aHAJM3,
CHCTEMaTHU3aLUI0 u
MHTEPIIpETALIIO UHPOpPMALTUU
pa3IMyHBIX  BUAOB U QopMm
IIPE/ICTaBICHMUS;

- CO3J1aBaTh TEKCThl B Pa3IMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YeHUs

uH(pOpMaIU u () (S:10)7
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTAaBICHUS U BU3YyalH3alliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €C

COOTBECTCTBUEC IIpaBOBbBIM u
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCTIOJTb30BATh cpexacrtsa
MH(pOPMAaIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOIOTHI
B peleHnu KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHU3allMOHHBIX  3a7a4y ¢
coOIroieHNEM TpeOoBaHUI
SPrOHOMUKH, TE€XHUKU
0€301IacHOCTH, TUTHCHEI,

pecypcocOepexeHus, MPaBOBbIX U
ATUYECKHUX HOPM, HOpM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALUOHHON
0€30MacHOCTH TUYHOCTH

COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COOOIICHNs HAa OCHOBE OMOJIOTHYECKOM
uHbopMauu u3 HECKOJIbKUX
HMCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 04. DOddextuBHo
B3aMMO/IEHCTBOBATh u
paboTaTth B KOJUICKTHUBE U

- TOTOBHOCTH K CaMOpa3BHTHIO,
CaMOCTOATCIIbHOCTH u
CaMOOIPEACICHUTO,

NMpuoOpeTeHrne OmbITa PUMEHEHUS
OCHOBHBIX METOJIOB HAaY4YHOTO
TO3HAHMS, UCTIOJIB3YEMbIX B OUOJIOTHH:

KOMaH/C -OBNIQ/ICHUE HaBbIKAMU Yy4eOHO- | HAOMIOJIEHUS ¥  OMHUCAHHS  JKUBBIX
HCCIIEIOBATENIbCKOW, POEKTHON U | CUCTEM,  MPOLECCOB U SIBJICHHII;
COLMAJILHOM ICATEIIHbHOCTH; OpraHu3aIu u MIPOBEICHUS
OBnajgeHne yHUBEPCATbHBIMH | OMOJIOTHYECKOTIO IKCIIEPUMEHTA,
KOMMYHUKATHBHBIMU BBIIBIDKCHUSI ~ THIIOTE3,  BEIIBJICHHS




AeHCTBUAMMU:

0) coBMeCTHas 1eSITeJIbHOCTD:

- IIOHMMaTh M HCIOJIb30BATh
MPEUMYILIECTBA KOMAaHJIHOW U
UHAUBUYAJIbHOU paboThI;

- IPUHUMATh LEJIH COBMECTHOMU
NesITeIbHOCTH, OPraHU30BbIBATH U
KOOpJIMHHUPOBATh JIEHCTBUS 110 €€
JOCTH)KEHUIO: COCTaBIATh ILIaH
JNENCTBUM, pacupeneisiTs poiid ¢
y4E€TOM  MHEHMH  Y4aCTHHKOB
00CyX1aTh pe3yIbTaThl
COBMECTHOH paboThI;

- KOOpJIMHUPOBATb U BBIIOJIHATH
paboTy B YCIOBHSAX pEaJbHOTO,

BUPTYAJIBHOTO u
KOMOMHHMPOBAHHOT'O
B3aHMOJCHCTBUS;

- OCYIIECTBJIATH  IMO3UTHUBHOE
CTpaTerHYecKoe IOBEJCHUE B
Pa3IUYHBIX CUTYaIHsIX,
MPOSIBIIATH TBOPYECTBO u
BOOOpaXkeHue, OBITh
WHUIAATHBHBIM

OBjaseHue yHHMBepPCAJIbHBIMH

PeryJIITHBHBIMH 1eiCTBUSIMM:
r) IpuHATHEe ce0 M JpPYrux
JIoaein:

- TpUHUMATh  MOTHUBHI U
apryMeHTbl Jpyrux Jojeil mnpu
aHaiuze pe3yJIbTaToB
NESTENBHOCTH;

- IpU3HaBaTh CBOE MPABO U MPaBO
JPYTUX JIO/IeH Ha OLIUOKH;

- pa3BUBaTh CIOCOOHOCTh
MIOHMMAaTb MHp C  TO3ULUU
JPYroro 4ejoBeKa

3aBUCUMOCTH MEXIy HCCIEeIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOTYYCHHBIX
pe3yabTaToB W (hopMyIHpoBaHUS
BBIBOJIOB C KCIOJb30BaHUEM HAYYHBIX
MOHATHI, TEOPUI 1 3aKOHOB

OK 07. CopneiicTBoBaTh
COXpPaHEHHIO
OKpY’KaroIen Cpesl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUSI 00
W3MCHECHHUHU KIIUMaTa,
MIPUHIIMUITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UPE3BBIYAIHBIX
CUTYaIUAX

B o01acTH 3K0J10rHYECKOT0
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKON KYJbTYPBI,
MMOHMMAHUE BIIUSIHUS COIMAIBHO-
SKOHOMHUYECKHX TPOIIECCOB Ha
COCTOSIHUE MPUPOAHOMN 51
COLIMAJIbHOW Cpelbl, OCO3HAHUE
rJ1006aTBEHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

- MIJIAaHUPOBAHUE u
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpY)KaloIllell Cpelie Ha OCHOBE
3HAHUS eyen YCTOHYUBOTO
pa3BUTHS YEJIOBEUECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS
NPUMCHSTh TIOMyYCHHBIC 3HAHUS IS
00BACHEHHS OMOJIOTHYECKUX
MIPOIIECCOB W SIBJICHHUM, JIJISI MPUHATHS
MPAKTUIECKHUX perieHui B
HOBCEOHEBHOM  JKM3HH C  IEJBIO
oOecneueHrss 0€30IACHOCTH  CBOETO
3JI0POBbST M 3JIOPOBBS OKPYKAFOIINX
JIOJIeH, COOII0IeHNs 3I0pOBOTO 00pa3a
YKU3HU, HOPM TPaAaMOTHOTO TTOBEJICHUS B

OKpY’Kalollled  MNPUPOJAHOU  CpEE;
HOHUMAaHUEe HEOOXOIUMOCTH
HCIIOIb30BaHUS JOCTHOKECHHI
COBPEMEHHOM Oouosorun u
OMOTEXHONOTHIA ISl  pallMOHAIBLHOTO




AKTUBHOE HENpUATHE ACHCTBHH, | MPUPOIONOJIb30BAHUS
MPUHOCSIINX BpPEI OKPYXKAKOLIEH

cpexne;

- yMeHue IIPOTHO3UPOBATH
HeOJaronpusTHbIE
JKOJIOTUYECKHE IIOCJIEICTBHS

MPEINPUHUMAEMbBIX JICNCTBHUM,
MpeI0TBpaIaTh UX;

- pacimpeHue OIIBITA
NEITENbHOCTHU JKOJIOTHUECKOU
HaIpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-
HCCIIEIOBATEIbCKOM, MPOESKTHON U
COLIMAIBHON AEITEIbHOCTU

I[IK 1.1. ®opmupoBarh
QITOPUTMBl  Pa3pabOTKU
MIPOrpaMMHBIX MOJyJeH B

COOTBCTCTBUH
TCXHUYCCKUM 3a1aHHUCM.

C

- c(OPMHPOBAHHOCTh YMEHUS Ha OCHOBE (benepanbHOrO
KJIACCU(UKALIMOHHOTO KaTajlora OTXOJOB OINpPEAENATh KJIACC OMacHOCTH
OTXOJIOB; arperaTHoe COCTOsHHWE U  (QU3UUECKyl0 (OpMy OTXOJOB
IIPOU3BO/JICTBA;

- OBJAJCHME METOJaMM  ONpeAeieHHUs IoKa3aTelel  yMCTBEHHOM
paboTtociocoOHOCTH,  OOBSICHEHHWE  TIONYYEHHBIX  pe3yabTaToB |
(dopMyIMpoBaHUE BBIBOJAOB (IMCbMEHHO) C MCIIOJB30BAaHHEM Hay4YHbIX
MOHSTUHI, TEOPUI U 3aKOHOB;

- c(hopMUPOBAaHHOCTh YMEHHS aHAJIU3UPOBaTh MH(OPMAIMIO O HAYYHBIX
JOCTUKEHUSIX B O0JIaCTU  TEHETHMYECKHX TEXHOJIOTUHM, KIJIETOUHOU
WH)KEHEpUH, MUIIEBbIX OMOTEXHOIOIUH;

- ¢(hOpMUPOBAHHOCTh YMEHHUS aHAJIU3UPOBATh WH(GOPMAIHMIO O PA3BUTHH
OMOTEXHOJOTHHA C NPUMEHEHHEM TEXHUYECKUX CUCTeM (OMOMHXKEeHepHus,
O6unonH(popMaTruka, OMOHUKA) U UX IPUMEHEHUH B )KM3HH YEJIOBEKa

B pesynbrare

OCBOEHHUS MporpamMmbl Y4eOHOM AMCLUMIUIMHBI peaJn3yercss MporpaMma

BOCIIUTaHUsI, HalpaBieHHas Ha (OPMHUPOBAHUE CIEAYIOIINX JTUYHOCTHBIX pe3yabTaTtoB (JIP):

JIP 9 ColGnronaronuii ¥ pornaraiiupyomuii mpaBuia 310pOBOro U 0e30MacHoro odpasa >KU3HH,
CIOpTa; MNPEeayNpeXxJaoluii 1ubo MpeojojeBalomMii  3aBUCUMOCTH  OT  ajKoroiisi, Tabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHbIX Urp U T.A. COXpaHSIOMMNA IMCUXOJIOTHYECKYI0 YCTOWYMBOCTH B
CUTYaTUBHO CJIO’KHBIX WJIA CTPEMUTEIBHO MEHSIOIIUXCS CUTYaLUsX.

JIP 23 [TonyueHnue o0yyaroummMucs BO3SMOKHOCTH CaMOPACKPBITUS U CaMOpeaTu3alys JMYHOCTH.

JIP 30 Ilonumaromuii CyIIHOCTb M COLMAJIBHYIO 3HAYMMOCTh CBOeW Oyaymied mnpodeccuw,
MIPOSIBIIAIOIINN K HEW YCTOMYMBBIN HHTEPEC.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JACIUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI U BUbI Y4eOHOH padoThl

Buna yueOHoii padoThl Oonéw B
yacax

MakcumasnbHasi ydyeOHasi Harpy3ka (Bcero) 72

B T.U.

O0bém o0pasoBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CHHUIIJIMHbI 72
Coneprxkanue y4eOHOT0 MaTepraa-JIeKIuu 48
MIPAKTUYECKUE 3aHATHS 20
nabopaTopHbIE 3aHATHS 4

IIpomesxkyTouHnas arrecrauus B popme

oughgpepenyuposannozo 3auema (2 ceMectp)




2.2 TemaTnueckuii I1aH U coaepxanue ydeonoii rucuumiunsl OY /.13 BUOJIOTI'UA

dopmMupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4eOHOIr0 MaTepHuaJia, MIpakTu4Yeckue M JadopaTopHble 3aHITHSA, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMoCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JIMYHOCTHBIE
pe3yJabTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €[IMHUIIA 5KHBOTO 18
Tema 1.1. 2 OK 01
buoJorns kak Coznep:kanue y4e0HOro MaTepuajia 2 OK 02
Hayka. O0mas CoBpeMeHHbIE OTpaciau OHWONIOrMYecKUuX 3HaHWH. CBs3p OMONOTMU C JPYrUMHM HayKaMH: OMOXHUMUS, JIP 23
XapaKTepuCTUKA 6uodusmka, 6OuoHuka, renoreorpadus u Ap. Ponb u mMecto Ouosoruu B opMHUpOBaHUM COBPEMEHHOMN JIP 30
KU3HU Hay4YHOH KapTHUHBI MHpa. YPOBHU OpraHu3aluu XuBod marepun. OOmias xapakTepuUCTHKa >XU3HH,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUH COCTaB KIETOK
Tema 1.2. 6 OK 01
CTpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢yHKkuuoHanbHasA Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJOKEHHUS COBPEMEHHOMN OK 04
opraHmu3anus KJICTOYHOW TEeOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH. JIP 23
KJIETOK OnHOKIJIETOUHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE NpOKapHOTHYECKON KieTku. CTpoeHue JIP 30
syKapuoTHueckom kiueTku. Hekierounble popmbl :xu3HU (BUpYCHI, OakTeprodarm)
JlabopaTopnasi paGora Nel 2
CtpoeHue KIEeTKH (pacTeHHUs, )KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOHIBI,
XJIOPOTIJIACTHI, XPOMOILJIACTHI)
IMpakTnyeckoe 3ansitue Nel 2
Bupycubsle u OakrepuanbHble 3a0oneBaHus. OOmMe NPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
Ilpeocmaenenue ycmuvix coobwenuii ¢ npesenmayuetl, NOO2OMOBIEHHbIX NO NePeuHI0 UCTOYHUKOS,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. 4 OK 01
CtpyKTypHO- Conep:kanue y4eOHOT0 MaTepuaJa 2 OK 02
¢pynkunonaabuble | XpomocomHass teopuss T. Moprana. CrtpoeHne XpomMocoM. XpOMOCOMHBIM HabOp KIETOK, JIP 23
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dakTopsl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOWJIHBIA M AUIUIOUAHBIA HaObop. HykienHnoBbie JIP 30
HacaencTsennoctu | kucnorel: JIHK, PHK naxoxnenwe B KieTke, WX CTpoeHHE W (QYHKUMH. MaTpuuHble MpPOLECCH B

KJIETKE: periuKanus, ouocunres Oeska, penapanus. ['eHeTnyeckuii KoJl 1 ero CBONCTBA

IIpakTHyeckoe 3ansaTue Ne2 2

Pemmenue 3a1a4 Ha onpe/esieHre NoCae10BaTeIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B ClTy4dae

WU3MEHEHUS NI0CIIEI0BAaTEIbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB H Copaepxxanue yuyeOHOro MaTepuasa 2 JIP 23
NpeBpalleHue [TonstTre MeTabonu3M. ACCUMUISIIIMS U AUCCUMUJISIIUS - JIBE CTOPOHBI MeTabonusma. Tumbl oomeHa JIP 30
JHEpPIruu B KJIeTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBII W aHa’poOHBIHA. [lmacTuueckuit oOMeH.

DoTocuHTE3. XEMOCHUHTES
Tema 1.5. 2 OK 02
Ku3nennsrii unksa | Comep:kanue y4e0HOro MaTepuasa 2 OK 04
KJIeTKU. Murtos. Kiterounslii 1uki, ero nmepuonasl. MUTO3, €ro CTajiuyd U NPOUCXOJALIME IPOLECCHL. bronorndyeckoe JIP 23
Meiio3 3HaueHHe MuTo3a. Meito3 u ero craauu. IloBenenue xpomocoM B Mmeio3e. Kpoccunrosep. JIP 30

bronornyecknii cMbICI Mei03a
KonTtpoibHasn MonexkyIsipHbIN ypOBEHb OPraHU3aLUU KUBOTO 2
pabdora
Pa3nen 2. Ctpoenue u GpyHKUMU Opranusma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyakuuu oprannsma (1 cemectp) 14
Tema 2.1. Ctpoenne 2 OK 02
OpraHu3ma Copaepxxanue ydyeOHOro Mmarepuasa: 2 OK 04

MHOroKkIeTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['oMeocTas opraHnu3Ma 1 ero nNoJAep>KaHue B MPOLECCE JKUIHEICSITEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opMbI Copaepsxanue yueOHOT0 MaTepHaJa 2 JIP 23
PAa3MHOXKEHHSA @opMbl pa3MHOXKEHUSI OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl Oecronoro JIP 30
OPraHu3MoB pasmHokeHusa. IlomoBoe pa3MHokeHue. ['ameroreHe3 y >XMBOTHBIX. (CriepMaToreHes M OOTEHE3.

CtpoeHune noy0oBbIX KI€TOK. OTIOH0TBOpEHNE
Tema 2.3. 2 OK 02
Onrorenes Conep:xanue y4e0HOro MaTepuaja 2 OK 04
pacreHui, WNunuBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOpHoHaATBHBINA EPUOLI. JIP 23
KMBOTHBIX H Craguu 1mocToMOPHOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX M denoBeka. [Ipsimoe u Hempsimoe pas3BUTHE. JIP 30
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yeJioBeKa buonorndeckoe ctapeHue u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. 4 OK 01
3aK0HOMEPHOCTH Copnep:xkanue yueOHOr0 MaTepuaia 2 OK 02
HacJIeJ0BaHUS OcCHOBHBIE TIOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHus ramer. 3akoHsl [. Menxgens OK 04
(MOHOTHOpHUTHOE ¥ MOJUTHOPUIHOE CKpelrBanue). B3anMoeiicTBrue reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemienue 3a1au Ha onpe/eneHe BEpOSsTHOCTH BOZHUKHOBEHHUS HACIEICTBEHHbBIX IPU3HAKOB IIPU MOHO-,
-, TOJUTMOPUIHOM U AHAIM3HPYIOIIEM CKPEIIMBAHUM, COCTaBICHHE TI'€HOTUIUYECKUX CXEM
CKpEeLMBaHUs
Tema 2.5. 4 OK 01
CuenjieHHoOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHe 3akonbl T. Moprana. CuermieHHOe HacielOBaHHWE I'€HOB, HapylleHue cuervieHus. HacnenoBanue JIP 23
NPHU3HAKOB IPU3HAKOB, CLEIUIEHHBIX C MIOJIOM JIP 30
IIpakTuyeckoe 3ansiTue Ned 2
Pemenne 3amau Ha ompeneneHUE BEPOSATHOCTH BO3HUKHOBEHHS HACJEICTBEHHBIX IPU3HAKOB IIPU
CLICTUIEHHOM HACJIEI0BAHUH, COCTABICHUE FTEHOTUIIMYECKUX CXEM CKPEIIMBAHHUS
2 cemecmp 40
Pa3nes 2. Ctpoenue u pyHKIMH oOpraiusma (2 cemecrtp) 6
Tema 2.6. 4 OK 01
3aKkoHOMepHOCTH Copepxanue yueOHOro Mmarepmuasa 2 OK 02
H3MEHYUBOCTH N3meHYnBOCTh TIpU3HAKOB. BUIBI W3MEHUYMBOCTH: HACJIEICTBEHHAss W HEHACJICICTBEHHAs. 3aKOH OK 04
TOMOJIOTHYECKUX PsI0B B HacieacTBeHHOM n3MmeHunBoctH (H.M. BaBuioB). MyranuonHass Teopus JIP 23
W3MEHYMBOCTH. Bupl MyTannii 1 NpUYrHbBI UX BO3HUKHOBeHUs. Kapuorum yenoseka. HacneacrBeHHbIe JIP 30
3a0oneBaHMs 4enoBeka. ['@HHble M XpOMOCOMHBIE OOJIe3HM yenoBeka. bone3Hum ¢ HacneacTBEHHOMH
MPEIPacIoNOKEHHOCThI0. 3HAau€HHWE MEIUIIMHCKOM TeHEeTUKHM B MPEAOTBpAIlEHUd U JICUEHHUH
TeHEeTHYECKUX 3a00JIeBaHU YeJIOBEKa
IIpakTHyeckoe 3ansaTue NeS 2
Pemenune 3amay Ha omnpeneneHue TUNAa MyTallMd NpU IEpeJadye HaCJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJIEHNE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS
KonTposbnas Crpoenne U GyHKIUN OpraHu3Ma 2
pabora
Pa3nen 3. Teopusi 3BoJIIOnNH 6
Tema 3.1. UcTopus 2 OK 02
3BOJIIOIMOHHOTO Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 04
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YYeHHUSs. [Tepsbie sBomounonHble koHuernuuu (K.b. Jlamapk, XK.JI. broddon). DBomronuoHHas Teopus JIP 23
Muxkpo3Borouus Y. lapBuna. CuHTeTHYECKasi TEOPHUS SBOJIIOLUU U €€ OCHOBHBIE MOJOKEHHUS. JIP 30
Muxkpossomtonus. Ilomynsanus Kak 3JIeMEHTapHas €OUHULA D3BOJIOLMHU. ['eHeTMYecKne OCHOBBI
IBOJIOIMH. DJIeMEHTapHbIe (HaKTOphl 3BOMIONMU. EcTecTBeHHBI OTOOp - HampaBistOUIMi (akTop

sBoJiroLMK. BuooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUU
Tema 3.2. 2 OK 02
MakposBoionusi. | Cogep:kanue y4eOHOro MaTepuaia 2 OK 04
Bo3nukHoBeHME U MakposBomtonusi. @opMmbl U OCHOBHBIE HampasiieHuss Makpos3poitouuu (A.H. Cesepuos). Ilyrtu JIP 23
pa3BUTHE KU3HH HA | TOCTHXKEHHUs Ouosiornyeckoro nporpecca. Coxpanenue 6uopazHoodOpasus Ha 3emiie. JIP 30
3emie ['unoTe3bl U TeOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBieHne mepBbIX KIETOK U MX 3BOJIOLUS.
ITpokapuotrsl u d3ykapuoThl. lIpoucxoxkneHune MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copepxxanue yuyeOHOro MaTepuasa 2 OK 04
“1€JI0BCKA — AHTpomosiorus — Hayka o 4enoBeke. CHCTEMAaTHUECKOE IOJIOKEHHE desloBeKka. CXOACTBO M OTINYHSA JIP 23
aHTpoIoreHes YeJIoBeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIMOTEHE3a. DBOIIOIUS COBPEMEHHOTO YEJIOBEKa. JIP 30
YenoBeueckue pacsl M KX €AMHCTBO. BpemMs M MyTH pacceleHUs 4YeIOBeKa II0 IIJIAHETE.
[Tprcrioco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEIbI
Paznes 4. Ixonorus 18
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copepxanue yqyeOHOIro MaTepuasa 2 OK 02
(axTops! U cpeasl Cpenbl 00MTaHHS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAasl, BHYTPHUOPTaHW3MEHHAs. OK 07
KU3HHU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpel oOuTaHus opraHuszmoB. IIpucnocoOsneHuss OpraHu3MoB K JIP 23
JKU3HH B pasHbIXx cpenax. l[lonstue skomormyeckoro Qaxropa. Kiaccuduxamus 3K0IOTHYECKUX JIP 30
¢daxTopos. [IpaBuno munumyma FO. JInbuxa. 3akoH TonepantHoctH B. Hlendopna
Tema 4.2. 4 OK 01
Honynsiuus, Copaepxxanue ydyeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMHU. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMbI XapakTepucTuku nomynsuuu. CoobiiecTBa U 3KOcHCTeMbl. buoiieHo3 u ero crpykrypa. CBsizu MexXAy JIP 23
opranuzMamMu B OuoreHo3e. CTPyKTypHbIE KOMIOHEHTHI 3KOCHCTEMBI: MPOJYLEHTHI, KOHCYMEHTHI, JIP 30
penyueHTsl. KpyroBoport BenecTs u NOTOK 3HEpruu B skocucreme. Tpoduueckue ypoBHU
IpaxkTuyeckoe 3ausitue Ne6 2

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHHMM IO IMEPEHOCY BEIIECTBA U SHEPIUU B
HKOCHCTEMAX C COCTaBJIEHUEM TPOHUUECKHX LIeNei U TUpaMul OMOMacChl U YHEPTUU
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Tema 4.3. buocgepa 2 OK 01
- ri100aJbHast Copaepxxanue yueOHOIro MaTepuasa 2 OK 02
JIKOJIOTHYECKas buocdhepa — xuBas o6onouka 3emnu. PasButne mnpezncraBieHuit o Ouocdepe B Tpymax B.U. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero QyHKIHH. JIP 23
3aKOHOMEpPHOCTH cyliecTBOBaHUs Ouocheprl. OcobeHHocTH Ouochepsl Kak IIT00ATbHONW YKOCHCTEMBI. JIP 30
Junamuueckoe paBHOBecre B Ouocdepe. KpyroBopoTbl BemecTB M OMOTCOXMMHYECKHE LUKIIBI.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Cogep:xanue y4e0HOI0 MaTepuaia 2 OK 02
(¢akTopos Ha AHTpOTIOTeHHBIE BO3/ACUCTBHS Ha OWOChepy. 3arps3HEHUs KaKk BUJ aHTPOIIOI€HHOTO BO3ICHCTBUS. OK 04
onocdepy AHTpoOIIOTeHHBIe BO3AciCTBUS Ha atMmochepy. BosneiictBus nHa rumpochepy. BosgeiictBus Ha OK 07
autochepy. AHTPONIOreHHbIE BO3AEHCTBYS HA OMOTHYECKHE COOOLIECTBA. K 1.1
IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHATIBLHO-OPUEHTHPOBAHHOE) 2 JIP 23
OTx0/1bI IPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLHUAILHO- Conepxanue yueOHOT0 MaTepuaja 2 OK 04
IKOJOTHYECKHX 310poBbe U ero cocrapistouie. GakTopsl, MOJOKUTEIBHO U OTPULIATEIBHO BIIMSAIOIIME HA OpraHU3M OK 07
(¢axkTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JIEWCTBUII Ha 370pOBbE YeJOBEKa (AJIEKTPOMArHuUTHBIE MOJI, K 1.1
310POBbE YeJ0BeKa | ObITOBasi XMMHUS, U30bITOUHBIE IIYMbI, paJualnys U T.01.). AJanTanus opraHu3Ma 4ejaoBeka K (akropam JP9
oKkpyxatomieid cpenpl. [IpuHiunsl ¢popMupoBaHus 310poBbecOeperaromiero noseaeHus. Pusnyeckas JIP 23
aKTUBHOCTbh U 3/10pOBbe. BHOXMMHYECKHE aCIeKThl pallMOHAJIbHOTO TUTAHUS JIP 30
JlabopaTopnasi paGora Ne2 (mpogeccHOHAJIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHas1 paboTOCTIOCOOHOCTH
KonTpoabHas TeopeTnueckue acrekThl SKOJIOTHH 2
pabora
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (CoepKaHUe MPUKJIATHOTO MOAYJISA)
Paspnen S. buoJiorusi B :Ku3HM 8 OK 01
Tema 5.1. 4 OK 02
Buorexnosornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKU3HU KAXKI0I0 BuotexHonorus xak Hayka U mpou3BoACTBO. OCHOBHbIE HANpaBJIEHUS! COBPEMEHHOM OMOTEXHOJIOTHU. IK 1.1
Meroapl 6motexHonorun. OOBEKTHl OMOTEXHOJIOTMUA. JTUKA OWOTEXHOJIOTMYECKUX M TEHETHYECKUX JIP 23
sKcniepuMeHToB. IlpaBmia moucka W aHanM3a OMOAKOJIOTMYECKOM HMH(POPMAIMM W3  Pa3IHYHBIX JIP 30

UCTOYHUKOB (HayuHass W y4yeOHO-Hay4yHas JUTepaTypa, CpPEICTBa MacCOBOH HWH(OPMAILMHU, CETh
WurtepHer u npyrue)
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IpakTnyeckoe 3ansitue Ne§

2
Keiicbl Ha aHaau3 MHAOPMALMKM O HAYYHBIX JOCTHXKEHMAX B OOIACTM TIE€HETHYECKUX TEXHOIOIHIA,
KJIETOYHON MH)KEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHIA.
Tema 5.2. 4 OK 01
Buorexnosornu u | IIpakTnueckoe 3ansitue Ne9 4 OK 02
TeXHHYECKHE Keiicbl Ha aHaIM3 UHQOPMALMK O Pa3BUTUM OUOTEXHOJIOTHI C IIPUMEHEHMEM TEXHHYECKHUX CHCTEM OK 04
CHCTEMBI K 1.1
JIP 23
JIP 30
TIpoMe:xyTouHasi aTTecTAlMs 10 JUCIHMILINAE: 11dPepeHIIMPOBAHHBIN 3a4eT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOM JUCIHIAJIHHBI

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAJbHO-TEXHHYECKOMY 00ecneYyeHHI0

VYueOHas JUCHUIUIMHA pealu3yeTcs B y4eOHOM KaOuHeTe 0€30MaCHOCTHU KU3HEICSTENbHOCTH.

O6opynoBanue yaeOHOro KabUHeTA!

— I0CaJ04YHbIE MECTA [0 KOJIMYECTBY O0YUarOLIUXCS;

— pabouee MeCTO MpenojaBares;

— METOJMYECKUE MaTepUabl 10 JUCIIUILIMHE.

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTessi: KOMIBIOTEPHOE
000pyJI0BaHUE, COOTBETCTBYIOILEE COBPEMEHHBIM TpeOOBaHMAM O€30HAaCHOCTH U HAJEKHOCTH,
npeaycMaTpuBarollee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJNB30BaHMUS KaOMHETa C LENbIO
U3ydeHHsl y4yeOHOHM IUCLUIUIMHBIL, MYJIbTUMeIUHOEe 000pynoBaHHME (IIPOEKTOpP U MPOEKIMOHHBIN
9KpaH WM UHTEPAKTUBHAs J0CKa), IOKaJbHAas CETh C BbIX0A0M B Internet.

HanmeHoBaHMe cHeLMaJbHOTO IOMEIICHUA: YydeOHas ayauTopus Uil IpPOBEIEHUS
IPAKTUYECKUX 3aHATUN, TPYIIOBBIX KOHCYIbTALMM, MHAUBUAYAIbHBIX KOHCYJIbTAlMi, TEKYIIETO
KOHTpOJIS, TPOMEXKYTOYHOH aTTecTaluy, OCHALIeHHas O0O0OpyIOBaHMEM U TEXHUYECKUMHU
cpeacTBaMu OOydyeHUs, a TAaK)K€ YMUTaJIbHBIA 3aj, MOMEILEHUE JJIs CaMOCTOSITEIbHOM paboThl, C
noctynoM k cetu «MHrtepHer» u OUOC. OcHallleHHOCTh: KOMIUIEKT y4eOHOW MebenH, HOYTOYK,
IIPOEKIIMOHHOE 000pyI0BaHUE (MYIbTUMEIUNHBINA IPOEKTOP U IKPaH).

IlepeyeHb JIMIEH3MOHHOTO W  CBOOOJHO PacCHPOCTPAHAEMOI0 MPOrPAMMHOIO
o0ecreyeHu:

CucremHuoe u npukiaaasoe I10

Ne HaumenoBanue No nunieHzun
/11
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 Kopob6ounas (pa3ubiit Ne Ha kaxa0i
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-dpunstp SkyDNS 10-05109
IIporpammuoe ob6ecneuenune no GNU General Public License (cBo6oaH0 pacnipocTpansiemoe)
No ITepedenn
1 Open Office
2 | Moit Oduc
3 | Gimp

IIpu n3ydenuu npeamera B popmare 3JIEKTPOHHOI0 o0y4yeHus ¢ ucnoab3osanuem JOT
ITporpammsl 11 BugeokoHdepenuii: Zoom Cloud Meetings, SInaexc Texemocrt.
OnektponHas matdopma Moodle.

3.2. UndopmanuonHoe odecrieyeHne peaau3alnu NporpaMmbl

Jlnia peanuzanuy IporpaMMbl OMOTHOTEUHBINH (OHT 00pa30BATENBFHON OpraHU3aIuH TOJKEH
UMETh T[IeYaTHbIE W/WIM DJIEKTPOHHblE oOpa3oBaTelibHble W HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEH IyeMble JIJIsl UCTIONB30BaHus B 00pa30oBaTeIbHOM IMpoIIecce.
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Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JAHUH, JONMOJHHUTEJIbHOUH JIMTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1 OcHOBHbIE HCTOYHHKHU:

1. 3axapoB B.b. buonorus. bazossriii yposens. 10-11 kiacc : yuebnuk / B. b. 3axapos, H. U.
Pomanoga, E. T. 3axapona : nox pen. E. A. KpukcynoBa. — Mocksa : Pycckoe cimoso, 2020 // 9bC
AliOyKc - TekcT: 31eKTpOHHBIN. — PexxuM noctyna: st aBTOpU3. MOJIb30BaTeNEH.

3.2.2 JlonoJ HUTEIbHbI€ HCTOYHUKH:

2. Kamenckuii A.A. buonorus . O6mass O6wmomorusi. 10-11 kmaccel. ba3oBwlii ypoBeHB :
yuebnuk / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk. - 5-e uzn. - Mocksa : [Ipoga, 2017. -
368 c., mi. - TeKCT : HemOCPEICTBEHHBIM.

3. Babumeuu A. II. buonorus 9-11 knaccel : KOJUIEKIMSI MHTEPAKTUBHBIX Mozenen + 1C:
buonornueckuit kouctpykTop 3.0 / A. II. Babumesuu ; 1C Ilabmumunr ; [{eHTp mepcrneKTHBHBIX
TEXHOJIOTHH. - 4-¢ u3n., nepepad. - [6. m.] : 1 C [Ma6mumunr, 2013-2017. - 1 uHTEpaKT. BUACOIUCK
(CD-DVI). — 3arq. ¢ tutyn. 3kpaHa. — DJIEeKTpOHHAs Iporpamma : 3JIEKTPOHHAs.

3.2.3 Ilepeyenr mpogeccHOHAIBHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIPABOYHBIX
cUCTeM:

4. Koucynprantllnoc : cnpaBoyHO-TIOMCKOBass cuctema : opurmansubiii caidt. — URL
: https://www.consultant.ru/. - TeKCT : 31€KTpOHHBII

5. Tapanr : undpopmanmonHo - npaBoBoii nmoprain. — URL : https://www.garant.ru/ . —
TeKCT : 2JIEKTPOHHBIM.

6. Kogekc : npodeccuonansuas cupaBounasi cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : 2JIEeKTPOHHBIN

7. DnexktpoHHas OubOIMOTEKa Y4YeOHO-METOAUYECKOro IIEHTpa MO OOpa30BaHHUIO Ha
JKEJIE3HOIOPOKHOM TpaHcnopTe : opuuuanbHblidi caiit. — URL  : https://umczdt.ru/books/. —
Pexum nocryna: 11 aBTOpU3. OJIb30BaATENEN. - TEKCT : 3JIEKTPOHHBIN.

8. Jlawp : anektponHas OubnuoreuyHas cuctema. — URL : https://e.lanbook.com/. —
Pexum nocryna: 1y aBTOpU3. OJIb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

9. BOOK.ru: snexrponHo-6ubanoreunas cucrema : caut / KHOPYC : uzgarenbcTBO
yuebHoit mutepatypbl. — URL : https://book.ru/. — Pesxxum noctyna: qjs aBTopu3. OJIb30BaTeNei
- TeKCT : 3IEeKTPOHHBIN.

10. Ibooks.ru : anekTpoHHO-OMONMOTeuyHast cucrema. — Cankrt-IlerepOypr. — URL
https://ibooks.ru/. — Pesxxum noctymna: 1jis aBTOpU3. TOIb30BaTENeH. - TEKCT : 2JIeKTPOHHBIH.

11. eLIBRARY.RU : HayuHas 3nexkTpoHHas Oubnmoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: nans 3aperucTpup.. nosab3zoBateneil. — Texcr
JJEKTPOHHBIN.

12. MunuctrepctBo TpaHcriopta Poccuiickoit denepanuu : oQuUUIMUAIBHBIA CalT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 31€KTpOHHBIN.

13. PX] : opunmansueiii caiit. — URL : https://www.rzd.ru/. — TeKCT : 3JIeKTpOHHBIN

14. denepanpbHOE areHTCTBO KEJIE3HOMOPOKHOTO TpaHCHOpTa : OpUIIMANbHBIA CaWT. —
Mocksa, 2009-2023. — URL : https://rlw.gov.ru/. — TeKCT : 3JIeKTPOHHBIH.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHH S YUEBHOM JUCIIUILINHBI

KoHTpons 1 OleHKa pe3yibTaTOB OCBOSHUS Y4E€OHOH MUCHMIUIMHBI PACKPBIBAIOTCS uepes
TUCIUIUIMHAPHBIE DPE3yJbTaThl, HamlpaBlieHHble Ha (OpMHUpOBaHHE OOIIMX KOMIETEHLUUH [0
paszenaM U TeMaM Coep KaHusl y4eOHOro MaTepHara.

[IpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oomasi/npodeccuonanbHast
KOMIIeTeHIINA, IHYHOCTHBIE Pazpen/Tema Tun oueHOYHbIX MEPONPUATHIA
pe3yabTtatsl (JIP)
Paznen 1. Kuaerka - | KontponbHas pabora
CTPYKTYPHO- «MouneKynsipHbII YpOBEHb
(pyHKUIHOHAJIBHAS OpraHM3aLH )KUBOTO»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. O6mmas
JIP 23 XapaKTePUCTUKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKYCCHSL IO
OK 02 (GyHKIMOHATbHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIys KJIETOK Brimoanenue 54 3alura
JIP 23 nabopaTopHOii paboThI
JIP 30 [IpakTrueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIICHUH C  Mpe3eHTaIUeH,
[IOJIFOTOBJIEHHBIX 110 TEPEUYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
IpenojaBaTesnemM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBIA OIIPOC
OK 02 ¢byHKIMOHanbHBIE (akTopsl | [IpakTHueckoe 3aHsATHE
JIP 23 HACJIEACTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O6meH BemecTB M | PpOHTATIBHBIN OIpOC
JIP 23 IpeBpalleHle DJHEPruu B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | OOcyxaeHne o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
JIP 23 Meiio3
JIP 30
Paznen 2. Ctpoenue u | Kontponbnas pabora «CrpoeHue
(pyHKIMHM OpraHu3ma U QYHKIIUU OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCCus
OK 04 Opranusma
JIP 23
JIP 30
OK 02 Tema 2.2. ®opmsbl | DpoHTAIBHBIN OIIPOC
JIP 23 Pa3MHOKEHUs OPTaHU3MOB
JIP 30
OK 02 Tema  2.3. Onrorenes | TectupoBanue
OK 04 pacTeHHH, KUBOTHBIX U
JIP 23 YeJ0BeKa
JIP 30
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OK 01

Tema 2.4. 3akOHOMEPHOCTH

@poHTaTBHBINA OITPOC

OK 02 HACJIEI0BAHNS TectupoBanue
OK 04 [IpakTyeckoe 3aHATHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB [IpakTrueckoe 3aHsTHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonomepHoctu | TectupoBanue
OK 02 W3MEHUYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
JIP 23
JIP 30
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 HBOJIFOLIMOHHOTO  yYEHHUS.
JIP 23 MuUKpo3BOTIOLIHS
JIP 30
OK 02 Tewma 3.2. MakposBomtonus. | OrieHuBaeMast IUCKyCcCHs
OK 04 Bo3HukHOBEHME U pa3BUTHE
JIP 23 JKU3HU Ha 3emJie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTAIBHBINA OIIPOC
OK 04 YeJI0OBEKa — AaHTPOIIOTEHE3
JIP 23
JIP 30
Pazgen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEeKThI
SKOJIOTHH)
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBl U Cpelibl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. Ilonynsauus, | I[IpakTnueckoe 3aHsTHE
OK 02 co00111eCcTBa, IKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi AUCKYCCUS
OK 02 riobanbHas skojoruyeckas | TectupoBanue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Bnusanaue | TectupoBanue
OK 02 aHTpornoreHHslx (¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
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IIK 1.1

JIP 23
JIP 30
OK 02 Tema 4.5. Bnusinue | OuenuBaemasi 1UCKyccus
OK 04 COLMAJIBHO-IKOJIOTUYECKUX | BoimonHenue nabopaTopHOH
OK 07 (dakTOpOoB  Ha  37I0pOBHE | PAOOTHI
K 1.1 YeJI0BeKa
JIP 9
JIP 23
JIP 30
Pazgen 5. bBuoaormsi B | 3amuTa Keiica: MpeICTaBICHUE
JKM3HHU pe3yibTaTOB  pelIICHUsI KeWcoB
(BBICTYILJICHHE C TIPE3EHTAICH )
OK 01 Tema 5.1. buotexHonoruu B | Beimonnenue keiica Ha aHaIu3
OK 02 JKA3HU KaXJ0ro uH(popManun 0 Hay4HbIX
OK 04 JOCTUKEHUSIX B obnactu
IIK 1.1 FeHETHYCCKHUX TEXHOJIOTHH,
JIP 23 KJIETOYHOM WUH)KEHEPUH,
JIP 30 HHUIIEBBIX OMOTEXHOJIOTHH,
MIpEACTaBICHUE pe3ynbTaTOB
pelIeHus KeMcoB
OK 01 Tema 5.2. buorexnosnoruu u | Beimonnenue keiica Ha aHaIu3
OK 02 TEXHUYECKHUE CUCTEMBI uHpopmauu 0 pa3BUTHS
OK 04 OMOTEXHOJIOTUH C MPUMEHEHHUEM
IIK 1.1 TEXHUYCCKHX CHCTEM,
JIP 23 IIpe/ICTaBICHHE pe3yJIbTaTOB
JIP 30 pelIeHus KeMcoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 MaccuBHbIE:

- JIGKIIUU TPAJUIIMOHHBIC 0e3 MPUMEHEHUsS] MYJIbTHMEIUIHBIX CPEICTB U 0€3 pa3aaToyHOro
MarepHaa;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEMUHApBI, IPEUMYIIECTBEHHO B BHJIe 00CYX/ICHUS JAOKJIAIOB CTYICHTOB 110 TEM WJIM WHBIM
BOIIPOCaM;

- CAaMOCTOSITEJIbHBIC U KOHTPOJIbHBIC Pa0OTHI;

- TECTHI;

- YTEHHUE H OTIPOC.

(63aumooelicmeue npenooasamesiiss Kak cyoOvekma ¢ 00y4aiowuMcs Kax 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHast TUCKYCCHS;

- ZITIOBBIC M POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJible CTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perreHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJT MOAYJIFHOTO O0Y4eHHS;

- 00yueHHe ¢ MCII0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIUX MIPOrpamm;

(63aumodeticmeue npenooasamens Kaxk cyovekma ¢ 00y4AIOWUMC KAK CYOBeKmom
NO3HABAMENLHOU 0esIMelbHOCIU).
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