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1 MACHOPT PABOYEM MPOI'PAMMBI YYEBHOU JUCIHUATLIAHBI
OY /.13 BUOJIOI'us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
Pabouas nmporpamma yuebHoi qucturuinabl OY J1.13 broiorus sBiisieTcst 4acThio IPOrpaMMbl CPETHETr0
(momHOTO0) 061IeT0 00pazoBanus no crermanbHocTH CITO 25.02.08 Dkeryararus 6€CIUI0THBIX
ABUAITMOHHBIX CUCTEM, YTB. MpuKka3oM MuHuctepcTsa oopasoanus u Hayku PO ot 09.01.2023 1. Ne2

[Ipu peanuzanuu paboyeil mporpaMMbl MOTYT UCIIOJIB30BATHCS pa3InyHble 00pPa30BaTE/IbHBIE TEXHOJIOTUH,
B TOM YHCJIC JUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, JIEKTPOHHOE 00yUCHHE

1.2 Mecto y4edoHoii tucuunjaudbl B ctpykrype OINIOII-IIIICC3:

B yue6nbix mmanax OIIOII-TITIICC3 yuebnas aucuurmumnaa OY .13 buonorust BXoIuT B cocTaB
00X y4eOHBIX PEeIMeToB, (POPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpazoBanus, mis crnenuanbHocTeld CIIO. C yuérom mpoduisi ocBauBaeMoOW CIEIHAIBHOCTH
NaHHas ydeOHas TUCHUIUIMHA peanu3yercs Ha 1 Kypce.

1.3 Ill1anupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOH TUCHUTIMHBI:

1.3.1 Heab y4eOHOM AUCHUNINHBI:

¢dopmupoBaHne y 00y4arOmUXCs MPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHON OpTraHU3aIiH
KMBBIX CUCTEM Pa3HOI'O PAHIa KaK OCHOBBI IPUHSTHUS PELICHUN B OTHOIIEHUH OOBEKTOB KHBOW IPUPOIBI
U B IPOU3BOJCTBEHHBIX CUTYAIHSIX.

1.3.2 B pe3yabTaTe ocBOeHHs Y4eOHOM AUCHUIIMHBI 00yYaIOLIUIICH J0JIKeH

yMeThb:

—  OHpeAeNnsATh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAONIOICHMS 3a SKOCHCTEMaMU JUIs
BBISIBJICHUS €CTECTBEHHBIX M aHTPOIIOT'€HHBIX U3MEHEHHH, MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOJCHUH;

— TPOBOAWTH  TpOCTEHIIME  OMOJOTMYECKHE  AKCIEPUMEHTANbHBIE  UCCICIOBAaHHUS  C
co0JroIeHUEM MTpaBHII O€30MACHOT0 O0paIleHUsI C 00bEKTaMU U 000PYIOBAaHUEM;

—  HCIIOJIB30BaTh HHPOPMALIHIO OMOJIOTUYECKOT0 XapaKTepa U3 Pa3InYHbIX HCTOUHUKOB,

— TIPOTHO3MPOBATh MOCIEACTBUS CBOCH NEATENBHOCTH IO OTHOILIEHHUIO K OKpYXKarolleH cpene,
COOCTBEHHOMY 3/10pOBBI0; 00OCHOBBIBATh U COOJIIOIATh MEPbI MPO(UIAKTUKY 3a00I€BaHUH

3HATh:

— cTpoeHHe, MHOrooOpasne W OCOOEHHOCTH JKUBBIX CHUCTEM pPAa3HOIO YPOBHS OpraHU3allHH,
3aKOHOMEPHOCTH NMPOTEKaHHUsI OMOJIOTHYECKUX TPOLIECCOB U SIBIIEHUI B OKpYXarolleil cpesie, LEeI0CTHYIO
HAYYHYIO KapTUHY MUPa, B3AUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAUYUMOCTh JOCTHXKEHMH OHMOJOrMYecKOM HayKd U TEXHOJOTHMH B INPaKTHYECKOU
JeSITeTbHOCTH YeJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH.

1.3.3 Ilnanupyemble pe3yabTaThbl OCBOCHHS YUeOHOWH THCUHMIIINHBI:

O 1He KOMIIeTeHIIH HJIZaanyeMLIe pe3yabTaThl 00y4eHHus ,
Oo0mmue JAucnunianHapHblie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTH 3HAHUI O MeCTe U
CIOCOOBI PEUICHUs 337a4 | BOCHUTAHMSA: ponu OHOJIOTUM B CHUCTEME HAay4YHOTO
npodecCuoHATBHON - TOTOBHOCTh K TPYNly, OCO3HAHHE | 3HAHUSI; (G YHKIIMOHATEHOM
JESTEIbHOCTH LIEHHOCTH MacTEepPCTBA, | TPAMOTHOCTH YEJIOBEKA MJI PELICHUS
MIPUMEHUTEHHO K TPYAOTIO0HE; YKU3HEHHBIX TIpobieM;
pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K  AKTUBHOHU | CHOPMHPOBAHHOCTH YMEHHUS

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriarojibpHOi popme, hopMupyembie 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM
3 ucuumuiMHapHble Pe3yNIbTAaThl YKa3hIBAIOTCS B COOTBETCTBMHM C MX TOJNHBIM TepeuneM Bo ®I'OC COO (B mocnemnei
penakuuu ot 12.08.2022)




TEATENIHOCTH  TEXHOJIOTHYECKOM
U COIHMAIBbHOW HAampaBIEHHOCTH,
CIIOCOOHOCTH MHHIMHPOBATb,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBITIOJIHSTH TAKYIO JICATEIbHOCTD;
- MHTEpEC K pa3jIHyHbIM cdepam

npodecCuoHAIBHON
NeSTEIILHOCTH,

OBnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU M03HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYEeCKHue
nelcTBUA:

- CaMOCTOSITEJIbHO
dhopmynupoBaTh u
aKTyaJIu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIMBATh CYIICCTBEHHBIN
MPU3HAK WM OCHOBAHUA IS
CpaBHEHHUA, KIacCUPUKAIUU U
0000IIICHHS;

- OINPEAEIIATh LU IEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTUKEHUS;

- BBISBIISATh 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
NeSTeTbHOCTD, OIICHUBATh
COOTBETCTBHUE pe3ynbTaTOB
LeTISIM, OIICHUBATH PHUCKH
MOCJIE/ICTBUI IESITEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu pereHnun
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BATEILCKHE
JlefiCTBUA:

- BIaJeTh HaBbIKAMHU Yy4eOHO-
HCCIEA0BATEIBCKON U NMPOEKTHON

JeSITeNIbHOCTH, HaBBIKAMU
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIICZICTBEHHBIE CBSI3U u
aKTyallu3UpPOBATh 3amaqy,
BBIJIBUT'aTh TUIIOTE3Y €€ PCIICHUA,
HaXOJUTh apTryMEHTBI TUIS
JI0Ka3aTeIbCTBA CBOMX
YTBEPKIACHUIA, 3a/1aBaTh

rapaMeTpsl U KPUTEPUU PELICHHUS;
- QHAJIM3HUPOBATH IIOJIyYECHHBIE B
xone peleHus 3a/1a4u
pe3yJbTaThl, KPUTHYECKH

pacKpbIBaTh COJIepKaHHE
OCHOBOIIOJIATAIONINX ~ OMOJIOTHYECKUX
TEPMUHOB W TIOHSATHI: JXU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHW3M,  BHII,
TOMYJISIIHSI, JKOCHCTEMa, OHOILIEHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIICCTB M TPEBPAlICHUE JHEPIHH),
roMeocTas (camoperynsius),
OMoCcHHTE3 Oeka, CTPYKTYpHas
OpraHu3anus KHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJIsus,
CaMOBOCIIPOU3BEICHNE (PETIPOLYKIUS),
HACJIE/ICTBEHHOCTb, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKpbIBaTh cojiepxKaHue
OCHOBOIIOJIAralolux  OMOJIOTHYECKUX
TEOPUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO1, MYyTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKpbIBaTh OCHOBOIIOJIATr Al IINE
OMOJIOTHYECKUE 3aKOHBI u
3aKOHOMEPHOCTHU (T. Mengens,
T. Moprasa, H.N. Baswuiosa,

3. I'ekxenst, ®. Mriomnepa, K. Bboapa),
TPaHMIIBl UX TMPUMEHUMOCTH K YKUBBIM
cucTeMaMm;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOT'0
TO3HAHMS, UCTIOIB3YEMBIX B OUOJIOTHU:
HAOMIOJIEHUS! ¥ OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLIECCOB W  SBJICHUM;
OpraHu3alu u MIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUSI  TUIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXJy HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOTYYEHHBIX
pe3ynbTatoB U (OpMyIHpOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAYYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;
c(hOPMUPOBAHHOCTh YMEHHUS BBIJIEISTH
CYIIECTBEHHBIC TPHU3HAKA BHUPYCOB,
KJIETOK  MPOKapuOT U  JYKApUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BeIeCTB U TMPEeBpaIICHUS
SHEpPrud B  KJeTke, (OTOCUHTE3A,
MJJACTUYECKOTO M HHEPreTUYECKOro




OIICHUBAaTb HUX AJOCTOBCPHOCTD,
NpOTHO3UPOBATHL HU3MCHCHUC B

HOBBIX YCIIOBUSIX;

- yMEThb NEPEHOCHTh 3HAHUS B
M03HABATEIIBHYIO u
MPAKTUYECKYIO o0macTu
JKU3HEICATSIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

- BBIIBMTAThL  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PELIEHUS;

- CHOCOOHOCTh MX HCHOJIH30BAaHUS
B ITO3HABATEIHLHON M COIIMAJIbHOM
MPaKTUKE

o0OMeHa, XeMOCHUHTEe3a, MUTO3a, Meii03a,

OIIJIOJIOTBOPEHMUS, pa3BUTHS u
pa3MHOXKCHHS, WH/IMBUIYaJILHOTO
pa3BUTHg OpraHu3Ma (OHTOT€HE3a),
00pBOBI 3a CyIIIECTBOBAHHUE,
€CTECTBEHHOI0 otbopa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHM3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMIIOHEHTOB IKOCUCTEM,
AHTPOIIOTEHHBIX U3MEHCHU I B
9KOCHUCTEMAX CcBOCH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M IMPEBpaIllCHHE
9HEpruu B Ouocdepe;
Cc(OPMHPOBAHHOCTh YMEHHUSI pelIaTh
OMOJIOTMYECKHE 33/1a4yd, COCTaBJIATh
TCHOTHIIMYECKUE CXEMbI CKPCIUBAHHS
JUIS  Pa3HBIX THUIIOB HACIlCJIOBaHHUSI
NPU3HAKOB y OPraHU3MOB, COCTaBIIATH
CXEMBI TIepeHOCa BEUISCTB U SHEPTHH B
IKOCHCTEMaXx (IIeMH MUTAHUS, TUIIECBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaTIN3a U
HWHTEPIIPETAIIAH
nHpopManuu u
nH(pOpMallMOHHbIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3134
npodeccnoHanbHOM
JeSATEIIEHOCTH

B o0sacTH HEHHOCTH HAY4YHOIO
NO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33PEHUSI,
COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu " 00I11eCTBEHHOMN
MIPAaKTUKW,  OCHOBAaHHOTO  Ha
auyasnore KYJBTYP,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETr0 MECTa B IOJIMKYJIBTYPHOM
MHpE;

- COBEPIUECHCTBOBAHUE SA3BIKOBOM
U YUTATEIbCKOM KYJIBTYpPHl Kak
CpElCTBa B3aUMOJICUCTBUS MEXKY
JIIOIMU U TIO3HAHUS MUDA;

- OCO3HaHWE ILIEHHOCTH HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTH

OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NEeSTeNIbHOCTh WHAMBHUIYaIbHO U
B IPYIIIIE;

OBnanenue YHUBEPCATbHBIMHU
y4eOHBIMU [I03HABATEJILHBIMU
JNIEUCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJIAACTb HaBBbIKaMH IOJYUCHUA
uHbOpMAlUM U3  HMCTOYHHUKOB
pPa3HbIX THIOB, CAMOCTOSITEILHO
OCYIIECTBIIAITh TIOMCK, AHAJM3,

c(hOpMHUPOBAHHOCTh yMEHUM
KPUTHYCCKH OIICHWBATh WH(OPMAIIHIO
OHOJIOTUYECKOTO coJiepKaHusl,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIC 3HAHMS
U3 pa3jMYHbIX UCTOYHUKOB (CpeacTBa

MaccoBod  HMHQOpMaIMH,  HAy4HO-
HOIYJIIpHBIE MaTepHabl);
HUHTCPHIPECTUPOBATE ITUYCCKUC ACIICKTBI
COBPEMEHHBIX UCCIIEIOBaHUM B
OHOJIOrur, MEIUIMHE, OMOTEXHOIOTUH;
paccMaTpuBaTh rio0anbHble
JKOJIOTUYECKHE poOIIEMbI
COBPEMEHHOCTH,  (OpMHpPOBATh IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3HILIHIO;

c(OPMHPOBAHHOCTh YMEHUH CO37aBaTh
COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE
COOOILEHHs] HA OCHOBE OMOJIOTMYECcKOH
nHpopmanuu u3 HECKOJIBKUX
HCTOYHUKOB, I'DAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTr OuoJoruu




cucTeéMaTu3alunro n

HUHTEPIPETAIIIO uHbOpMaITUU
pa3nMYHBIX  BUIOB U (hopm
IIPE/ICTaBIICHMUS;

- CO3/1aBaTh TEKCThI B PAa3JIUYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU u EJICBOM
ayJIUTOPHH, BEIOMpas
ONITUMAITLHYIO bopmy
MIPEJICTABJICHUS U BU3YyaTH3aIUH;

- OICHHMBaTh  JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  MPABOBBIM |
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIONIb30BATh cpencTaa
WH(POPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B peleHnH KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHM3alMOHHBIX  33aga4 ¢
co0IroieHNEM TpeOoBaHU
SPrOHOMHKH, TEXHUKH
0e30I1aCHOCTH, TUTHCHEI,

pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKHUX HOPM, HOPM
HH(pOpPMaIMOHHOM 06€30MMacHOCTH;
- BJIAJICTh HaBBIKaMU
pacrno3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH

OK 04. DOddexrusHO
B3aHUMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/JIe

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHOU U
COLIMAJIbHON JESITENIEHOCTH;
OBnajgenne yHUBepCcAIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMeCTHas 1eSITeJIbHOCTD.

- TOHHMMaTh M UCHOJb30BaTh
MIPEUMYIIECTBA KOMaHJHOW U
WHIUBUAYAIbHON paboThI;

- IPUHHUMATH LIEIU COBMECTHOMN
NeSITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHHUPOBATh JIEHCTBUS 110 €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, pacIpelneisaTb poiid ¢
y4eTOM  MHEHUH  YYaCTHHKOB
o0CyX/1aTh pe3yIbTaThl
COBMECTHOM paboThI;

- KOOPJMHUPOBATb W BBINOJIHATh

npuoOpeTeHre  OmblTa  MPUMEHEHHS
OCHOBHBIX METOJI0B HAy4YHOTO
MIO3HAHUS, UCHOJIb3YEMBIX B OHMOJIOTHH:
HaOJIIOJIEHUsT W ONUCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB W  SIBJICHMIA;
OpraHu3alu u IIPOBEJCHUS
OHMOJIOTNYECKOT0 AKCIIEPUMEHTA,
BBIIBWJKEHUSI ~ TMIIOTE3,  BBISIBICHHUSA
3aBUCHUMOCTH MEXJy HCCIEAyEMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJTy4YEeHHBIX
pe3ynbTatoB U (POpMyIHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM Hay4YHBIX
MOHSATUI, TEOPUN U 3aKOHOB




paboTy B YCIOBHSX pPEaJbHOTO,

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYHIECTBISITh  MO3UTHBHOE
CTpaTermuecKoe TOBEJICHUE B
Pa3IMYHbIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUITUATABHBIM

OBiajgeHne yHUBepCAIbHBIMH

peryJATUBHBIMH JeHCTBUSIMMU:
r) IpUHATHE Cce0s M JAPyrux
JI0en:

- NpUHUMATh  MOTHUBBl U
apryMEHThl [JPYrux JIIOAEH IIpU
aHaiuse pE3yJIbTaTOB
JEeSATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO
JPYTHX JIFO/ICH HA OIIHOKH;

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MHP C  [O3HIUH
JPYTOro 4eloBeKa

OK 07. CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B Ype3BbIUaiiHBIX
CUTYaLUsAX

B o6s1acTH 3K0/10rMYECKOTO
BOCIIUTAHHSA:

- c¢(hOpMHUPOBAHHOCTH
9KOJIOTMYECKOHN KYJIBTYPBI,
MMOHMMAaHHUE BIUSHUS COLIMAJIBHO-
SKOHOMMUYECKHUX TIPOLECCOB Ha
COCTOSIHUE MIPUPOIHOMN 51
COLIMAJIbHOW Cpebl, OCO3HAHUE
rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

- IJIaHUPOBaHHE U
OCYIIIECTBJICHUE  JCHUCTBUM B
OKpY)KaIoIllel Cpelie Ha OCHOBE
3HaHUSA  LEelIed  YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA;
AKTHUBHOE HENPHUATHE JIEUCTBUH,
MIPUHOCALIMX BPEIl OKPY’KaroIIEH

cpexne;

- yMeHue IIPOTHO3UPOBATH
HeOJ1aronpusiTHbIE

JKOJIOTUYECKHE IIOCJIEICTBUS
MpEeATPUHUMAEMBIX JIEWCTBUH,
MpeAOTBPAIIATh UX;

- pacimpeHue OIBbITa
NEeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJIEHHOCTH;

- OBJIQJICHHE HAaBbIKAMHU Yy4eOHO-
HCCIIEIOBATENBCKOW, MPOEKTHON 1
COIIMAIbHOHN AeITEIbHOCTU

c(hOpPMHUPOBAHHOCTH YMCHHUS
OPUMEHATH TOJy4YCHHbIC 3HAHUS I
00BSICHEHHS OMOJIOTHYECKUX
MPOIIECCOB W SBJICHUM, NI TPHHATHS
NPAKTUYECKUX peLeHuit B
MMOBCEIHEBHOM  JKU3HH C  IICNBIO
oOecrieyeHnss 0E30IIaCHOCTH  CBOETO
3I0pOBbS M 3JI0POBbS OKPYKAIOIINX
JroJIer, coOIII0ICHHS 3I0pOBOT0 00pa3a
YKU3HU, HOPM TPaMOTHOTO TIOBE/ICHUS B

OKpY)Kalolllel  MPUPOAHOM  Cpele;
MOHUMaHUe HEOOXOIUMOCTHU
UCITIOJIb30BaHUSA JOCTH>KEHUI
COBPEMEHHOM ounonorun u
OMOTEXHONOTHI ISl  palMOHATIBLHOTO
MIPUPOJIOTIONE30BAHUS




I1K 2.2. Oprann3oBsIBaTh M OCYIIECTBIISITH KCILTyaTallMI0 OCCIMIIOTHBIX BO3AYIITHBIX CYJIOB
BCPTOJICTHOTO THIIA, B TOM YHCJIC B OCOGBIX YCIIOBUAX U OCOGBIX CJIydadx B IIOJICTC.

B pesynbrare ocCBOeHHS TIpoOrpaMMbl y4eOHOW TUCHUIUIMHBI peaju3yercs Mporpamma
BOCIIUTaHMsI, HAIpaBJIeHHas Ha (OPMHUPOBAHUE CIEAYIOMINX JTUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 9 ColGnroaromuii ¥ mporaraliupyomui mpaBuia 310pOBOro U 06e301macHoro odpasa >Ku3HH,
CIOpTa; MPEAYNPEXJAOIMMH  TUO0 MPEoJoJeBAOIMI  3aBUCUMOCTH  OT  alIKOroiisi, Tabaka,
MICUXOAKTUBHBIX BEIECTB, a3apTHbIX Urp U T.A. COXpaHSAIOMUN NCHUXOJIOTUYECKYI0 YCTOWYHBOCTH B
CUTYAaTUBHO CJIOKHBIX WM CTPEMHUTEIBLHO MEHSIOIIMUXCS CUTYALIHUSIX.

JIP 23 INonyuenue 00y4yaronmMucs BO3MOKHOCTH CAMOPACKPBITUS U caMOpealin3alusi TUYHOCTH.

JIP 30 Ilonumaromiuii CyIIHOCTh M COLMAIBHYIO 3HAYMMOCTh CBOeW Oymymied mnpodeccuw,
MPOSIBJISIFOIINNA K HEW YCTOMYMBBIA MHTEPEC.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JACIUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI MPOrpaMMbl Y4eOHOI 1M CHHIIJIMHbI 72
B T.U.
OcHoBHOe coJep:kaHue 54
B T.U.
Copep:xanue yueOHOT0o MaTepuana 40
MPAKTUYECKUE 3aHATUL 12
J1ab0paTOPHBIE 3aHIATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 12
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 8
nabopaTopHbIE 3aHATHUS 2
KonTponbnas padora 6
IIpomeskyTouHasi aTTecTanus B opme
oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTnuyeckuii I1aH U coaepxkanue ydeonoii rucuumiunsl OY /.13 BUOJIOTI'UA

dopmMupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4eOHOTr0 MaTepHuaJia, MIPaKTUYecCKue M JadopaTopHbIe 3aHATHS, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA 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
buosorus kak Conepsxanne y4eGHOro MaTepualia 2 OK 02
Hayka. O0mas CoBpeMeHHbIE OTpaciau Ouosorudyeckux 3HaHWi. CBs3p OMONOTHMU C JPYrUMHM HayKaMH: OMOXHUMHUS, JIP 23
XapaKTepUCTHKA Oouodusuka, Ononnka, renoreorpadus u ap. Ponb u mecro OGuonornu B GopMupOBaHUH COBPEMEHHOM JIP 30
KU3HU Hay4YHOH KapTUHBI MHpa. YPOBHU OpraHuzaluu kuBod marepuu. OOmas xapakTepUCTHKa >XU3HHU,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUH COCTaB KIETOK
Tema 1.2. 6 OK 01
CTpykTypHO- Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 02
¢yHKkuuoHanbHasA Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJOKEHHUS COBPEMEHHOMN OK 04
OopraHu3anus KJIETOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH. JIP 23
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE NpOKapuOTHYECKON KieTku. CTpoeHue JIP 30
syKapuoTHueckoi kieTku. Hekiierounsle popmsl :xu3HU (BUpYCHI, OakTeprodarn)
JlabopaTopnas paGora Nel 2
CtpoeHue KIETKH (pacTeHHUs, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (KpaxMmas, KapOTHHOUIBI,
XJIOPOTIJIACTHI, XPOMOILJIACTHI)
IpakTuyeckoe 3ansiTue Nel 2
Bupycubsle u OakrepuanbHble 3a0ojeBaHus. OOILIMe NPUHLIMIBI HCHOJIb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcCOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO2OMOBIEHHbIX NO NEPEYHI0 UCMOYHUKOS,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. 4 OK 01
CTpyKTypHO- Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
¢pynkuunonaabubie | XpomocomHass teopuss T. Moprana. CrtpoeHne XpomMocoM. XpOMOCOMHBIM HabOp KIETOK, JIP 23
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dakTopsl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOWJIHBIA M AUIUIOUAHBIA HaObop. HykienHoBbie JIP 30
Hacaencrsennoctu | kucnotel: JIHK, PHK naxoxnenwe B KieTke, MX CTpoeHHEe W (YHKUMH. MaTpuyuHbIE HPOLECCHl B

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

IIpakTHyeckoe 3ansaTue Ne2 2

Pemenue 3a1a4 Ha onpe/eneHre nocae0BaTeIbHOCTH HYKJICOTHI0OB, aMUHOKHCIIOT B HOPME U B CiIydae

WU3MEHEHUS NI0CIIEI0BAaTEbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB H Copaepxxanue yuyeOHOIro MaTepuasa 2 JIP 23
NpeBpalleHne [Tonsitue MeTabonu3M. ACCUMWIALIMS U TUCCUMUIISIIIMS - IBE€ CTOPOHBI MeTaboiu3Ma. Tumbsl oOMeHa JIP 30
JHEepPIruu B KJleTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBIA W aHa’poOHBIHA. [lmacTuueckuit oOMeH.

DoTocuHTE3. XEMOCHUHTES
Tema 1.5. 2 OK 02
Kuznennptii unkia | Cogepkanue y4efHOro MaTepuaia 2 OK 04
KJIeTKU. Murtos. Kiterounslii 1uki, ero nepuonabl. MUTO3, €ro CTajiud U INPOMCXOJALIME IPOLECCHL. buonorndyeckoe JIP 23
Meiio3 3HaueHHe MuTo3a. Meito3 u ero craauu. IloBenenue xpomocoM B Mmeio3e. Kpoccunrosep. JIP 30

bronornyecknii cMbICI Meio3a
KonTtpoibHasn MonexyIsipHBIN yPOBEHb OPraHU3aLUU KUBOTO 2
pabdora
Pa3nen 2. Ctpoenue u GpyHKUMHU OpranusmMa (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyakuuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenne 2 OK 02
oprasHusma Copaepxxanue ydyeOHOro MaTepuasa; 2 OK 04

MHOroKkjaeTOYHbIE OpraHu3Mbl. B3auMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['oMeoctas opraHnu3Ma 1 ero nNoJAep>KaHue B MPOLECCE KU3HEIESITEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opMbI Copnepsxanue yueOHOr0 MaTepuaJa 2 JIP 23
Pa3MHOXKEHHSA @opMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl 0Oecrionoro JIP 30
OpPraHu3MoB pasmHokeHuda. IlomoBoe pa3MHokeHue. ['ameroreHe3 y >XMBOTHBIX. (CrepMaToreHe3 U OOTEHE3.

CtpoeHue noyoBbIX K1eTOK. OTIOH0TBOpEHNE
Tema 2.3. 2 OK 02
Onrorenes Conep:kanme y4e0HOro MaTepuaja 2 OK 04
pacreHui, WNunuBuayabHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaIbHBINA EPUOI. JIP 23
KMBOTHBIX H Craguu 1mocToMOpPHOHAIBHOTO Pa3BUTHS y JKMBOTHBIX M 4yenoBeka. IIpsimoe u HempsiMoe pa3BHTHE. JIP 30
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yeJioBeKa buonornueckoe crapenue u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Cogaepsxanue yueOHOT0 MaTepuaJa 2 OK 02
HacJIeJ0BaHUA OcCHOBHBIC TIOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Menxgens OK 04
(MOHOTHOpHUTHOE ¥ TOJUTHOPUIHOE CKpelrBaHue). B3anMoaeiicTBrue reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemienue 3aa4 Ha onpe/iesieHre BEPOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHbBIX IPU3HAKOB IIPU MOHO-,
Y-, TOJUTHMOPUIHOM U AHAIM3HPYIOIIEM CKpEIIMBAaHUM, COCTaBJICHHE T'€HOTUIIMYECKHUX CXEM
CKpEeLMBaHUs
Tema 2.5. 4 OK 01
CuenjieHHOe Coaep:xanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHue 3akonbl T. Moprana. CuermsieHHOEe HacielOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue JIP 23
NPU3HAKOB IPU3HAKOB, CLEIUIEHHBIX C M0JIOM JIP 30
IIpakTHyeckoe 3ansiTue Ned 2
Pemenune 3agau Ha ompeneneHUE BEPOSATHOCTH BO3HUKHOBEHHS HACJEICTBEHHBIX IPU3HAKOB IIPU
CLICTUIEHHOM HACJIEI0BAHUH, COCTABICHHE FEHOTUITNYECKUX CXEM CKPEIIMBAHMUSI
2 cemecmp 40
Pa3nes 2. Ctpoenue u pyHKIMH opraiusma (2 cemecrtp) 6
Tema 2.6. 4 OK 01
3aKkoHOMepHOCTH Copepxanue yueOHOro Mmarepuasa 2 OK 02
U3MEHYUBOCTH W3MeHYnBOCTh MpU3HAKOB. BHIbI W3MEHUYMBOCTU: HACIEACTBEHHAas M HEHACJIEICTBEHHas. 3aKOH OK 04
TOMOJIOTHUECKUX Ps0B B HacieacTBeHHOM u3MmeHunBoctH (H.M. BaBuioB). MyranuoHHas Teopus JIP 23
M3MEHYMBOCTU. Buibl MyTanuii 1 npuynHbl UX Bo3HUKHOBeHUs. KapuoTun yenoseka. HacnencTsenHbie JIP 30
3a0oneBaHus yenoBeka. ['€HHble M XpOMOCOMHBIE 0OJe3HM uenoBeka. boine3Hu ¢ HacieacTBEeHHOMH
MPEIPacIoNOKEHHOCThIO0. 3Hau€HUE MEAUIIMHCKOW TeHEeTHUKHM B TMPEAOTBPAIlEHUH U JICUEHUU
TeHEeTHYECKUX 3a00JIeBaHUN YeJIOBEKa
IIpakTHyeckoe 3ansaTue NeS 2
Pemienne 3amau Ha ompeneneHuWe TUNA MyTallMd IpU Tepefade HacJEACTBEHHBIX IPH3HAKOB,
COCTaBJIEHNE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS
KonTpoabHas Crpoenue U GyHKIIUN OpraHu3Ma 2
padora
Pa3nen 3. Teopusi 3BoJIonnu 6
Tema 3.1. UcTopus 2 OK 02
IBOJIIOLIMOHHOTO Coaep:xkaHue yueOHOro MaTepuaJia 2 OK 04
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YYeHHUSs. [Tepsbie sBomounonHble KoHuernuuu (K.b. Jlamapk, XK.JI. broddon). DBomonuoHHas Teopus JIP 23
Muxkpo3Bosrouus Y. lapBuna. CuHTeTHYECKAs! TEOPUS SBOJIOLMH U €€ OCHOBHBIC MMOJTOKEHUS. JIP 30
Mukpossomtonus. Ilomynsnuss kak 5sjIeMeHTapHas €AMHUIA SBOJIOLUMU. ['eHeTHYecKue OCHOBBI
HBOJIOIMH. DJIEMEHTapHbIE (HAaKTOpPBI 3BONIONMU. EcTecTBeHHBIH OTOOp - HampaBistOUIHi (akTop

sBoJiroLMK. BuooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUH
Tema 3.2. 2 OK 02
Makpossomonusi. | Comep:kanue y4eGHOro MaTepuaJa 2 OK 04
Bo3nukHoBeHHE U Makpospomtonusi. @opmbl U OCHOBHBIE HampasieHus Makpos3poitonuu (A.H. Cesepuos). Ilyrtu JIP 23
pa3BUTHE KU3HU HA | TOCTHXKEHHUs Ouosiornuyeckoro nporpecca. Coxpanenue 6uopasHooOpasust Ha 3emiie. JIP 30
3emie ['unoTe3bl U TEOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBieHne mepBbIX KIETOK U MX 3BOJIOLUS.
[TpokapuoTrsl U 5ykapuoThl. IIpoucXo’kaeHHEe MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copnepxanue yueOHOIro MaTepuasa 2 OK 04
“1eJI0BCKA — AnTpomnonorus — Hayka o yenoBeke. CucreMaTuyeckoe IMoJIoKeHue yesoBeka. CXOJCTBO M OTIUYHUSA JIP 23
aHTpomorexHes YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIMOTEHE3a. DBOIIOIUS COBPEMEHHOTO YEJIOBEKa. JIP 30
YenoBeueckue pacsl M HX €IMHCTBO. Bpemss M myTH pacceleHUs YeIOoBeKa IO IIIAHETE.
[Tprcrioco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEIbI
Paznea 4. Ixonorus 18
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copnepxanue yuyeOHOIro Mmarepuasa 2 OK 02
(axTops! u cpeasl Cpenbl 0o0MTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAasl, BHYTPHUOPTaHW3MEHHAs. OK 07
KH3HHU OU3NKO-XUMUYECKHE OCOOEHHOCTH cpell OOMTaHusi opraHu3MoB. IIpucnocoOsieHus OpraHu3MoOB K JIP 23
JKU3HH B pasHbIXx cpenax. l[lonstue skomormyeckoro Qakropa. Kiaccuduxamus 3K0IOrHYECKUX JIP 30
¢axTopos. [IpaBuno munumyma FO. JInOuxa. 3akon TonepantHocT B. Hlendopna
Tema 4.2. 4 OK 01
Honynsiuus, Copaepxxanue y4yeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMHU. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMBbI XapakTepucTuKu nomynsuuu. CoobiiecTBa U 3KOCHCTEMbI. broiieHo3 u ero crpykrypa. CBsizu MexXAy JIP 23
opraHu3MamMu B OuorieHo3e. CTpPyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BelecTB 1 HOTOK SHEPTUH B 3KocucTeMme. Tpoduyueckue ypoBHH
IIpakTHyeckoe 3ansaTue Ne6 2

Pemenne npakTUKO-OPHMEHTHUPOBAHHBIX PACUETHBIX 3aJaHHMM IO IMEPEHOCY BEIIECTBA U SHEPIUU B
HKOCHUCTEMAX C COCTaBJICHUEM TPOYUUECKUX LIeNei ¥ mUpaMul OMOMacChl U SHEPTUU
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Tema 4.3. buocdepa 2 OK 01
- ri100aJbHast Copaepxxanue yueOHOro MaTepuasa 2 OK 02
IKO0JIOTHYeCKast buocdhepa — xuBas o6onouka 3emun. Pa3ButHe mnpencraBieHuit o Ouocdhepe B Tpyaax B.U. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero (QyHKIHH. JIP 23
3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocheprl. OcodeHHOCTH Onocdepsl Kak rio0aqbHON IKOCHCTEMBI. JIP 30
Junamuueckoe paBHOBecHMe B Ouocdepe. KpyroBopoTsl BemecTB W OMOT€OXMMHYECKHE LUKIIBI.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Cogep:xanue y4e0HOI0 MaTepuaia 2 OK 02
(¢axkTopos Ha AHTpOTIOTeHHBIE BO3ACUCTBHS Ha OWOchepy. 3arps3HEHUs KaK BHJ AHTPOIOTCHHOTO BO3JCHCTBHAL OK 04
onocdepy AHTpoOIIOTeHHBIe BO31ciCTBUS Ha atMmochepy. BosneiictBus nHa ruapochepy. BosaeiictBus Ha OK 07
autocdepy. AHTPOIIOTEHHBIE BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTRA. I1IK 2.2
IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHATIBLHO-OPUEHTHPOBAHHOE) 2 JIP 23
OTX0/1b1 TPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLMAILHO- Conepsxanue y4eOHOr0 MaTepuaja 2 OK 04
IKOJIOTHYEeCKHX 310poBbE M €ro cocTapistomue. OaKkTopbl, MOJOKUTENFHO W OTPUIIATETIHFHO BIHSIOIINE HA OPTaHU3M OK 07
(dpaxTopoB Ha yenoBeka. [Ipobiema TEXHOTEHHBIX BO3JEHCTBUI Ha 370pOBbE YeloBeKa (3JIEKTPOMArHUTHBIE MO, IK 2.2
310POBbE YeJ0BeKa | ObITOBas XMMHsI, N30BITOUYHBIE [ITyMbI, paJHallisd U T.I.). AJantanus opraHu3Ma yenoBeka K (paktopam JP9
okpyxaromieid cpenpl. [IpuHiunsl ¢opMupoBaHus 310poBbecOeperaromiero noseaeHus. dusnyeckas JIP 23
AKTUBHOCTbH U 3/10pOBbe. BHOXMMHMYECKHE aCIIEKThl PAI[MOHAIBHOTO MUTAHUS JIP 30
JlabopaTopnasi pabora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHas: paboTOCTIOCOOHOCTh
KonTpoJabnas TeopeTnueckue acreKThl YKOJIOTHH 2
pabora
IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COIeP:KaHUeE (CoAepKaHUe PHKJIIATHOTO MOTYJIs1)
Pa3nes 5. buosaorus B :kM3H1 8 OK 01
Tema 5.1. 4 OK 02
Buorexnonornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKU3HU KAXKI0I0 BuotexHonorus xak Hayka U mpou3BojACTBO. OCHOBHbIE HANpaBJIEHUS COBPEMEHHOM OMOTEXHOJIOTHU. IK 2.2
Metoapl 6uotexHonoruu. OOBEKTHI OMOTEXHOJOTUH. DTHKAa OWOTEXHOJIOTHYECKUX W TEHETHYECKUX JIP 23
sKcniepuMeHToB. IIpaBmia moucka M aHanmM3a OHMOAKOJOTHMYECKOW HH(OpPMAIMM U3  PazIHYHBIX JIP 30

UCTOYHUKOB (HayuHas W y4yeOHO-Hay4yHas JUTepaTypa, CpPEICTBa MacCOBOH HWH(OPMAIMHU, CETh
WurepHer u apyrue)
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IpakTnyeckoe 3ansitue Ne§
Keilicel Ha ananmu3 WHQOpPMAIMK O HAYYHBIX JOCTIKEHHUSX B O0JACTH TE€HETHYECKHUX TEXHOJIOTHIA,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

Tema 5.2. 4 OK 01

Buorexnosornu u | [IpakTnueckoe 3ansitue Ne9 4 OK 02

TeXHHYECKHE Keiicbl Ha aHaIM3 UHQOPMALMK O Pa3BUTUM OUOTEXHOJIOTHI C IIPUMEHEHMEM TEXHHYECKUX CHCTEM OK 04

CHCTEMbI I1K 2.2
JIP 23
JIP 30

TIpoMe:xyTouHasi aTTeCTAIMS 10 JUCHHMILINAE: 11dPepeHIIMPOBAHHBII 3a4eT

Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOM JUCIIAJIUHBI

3.1 TpeboBaHus K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

VYyeOHas TUCIUIUIMHA pealiu3yeTcss B y4eOHOM KaOumHere  XuMmuu. buosoruu. SKojorumu.
NumBuayainbpHOro npoekruposanusd. ['eorpadun Ne516

O6opynoBanue:

-JI0CKa,

-pabodee MeCTO IPerno1aBaTels,

-MI0CaI0YHBIC MECTA M0 KOJIMYECTBY 00 yJaIOIINXCS,

-TEJIEBU30]p, HOYTOYK,

-KOMIUIEKT HATJISHBIX MOCOOMH (TUIaKaThl, TAOIUIIB),

-y4e0HO-METOANYECKUN KOMILIEKC 110 JUCIUILUTHHE «broorusy.

3.2. UnopmannonHoe odecnevyeHne peaau3amun NporpaMmmbl

Jlnst peaim3zanuy porpaMmbl OMOIMoTedHbIi HoHT 00pa30BaTeNIbHON OpraHU3aMU JT0JKEH
UMETh TIeYaTHBIE W/WIM DJEKTPOHHBIE O00pa3oBaTelbHbIE W WH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHAyEMbIE ISl HCIIONIb30BaHMs B 00pa30BaTeIbHOM IpoIiecce.
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Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JAHUH, JAONMOJHHUTEJIbHOUH JIMTEPATYPbI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IMOTEYHOT0 oHaA:

3.2.1 OcHOBHBIEC HCTOYHUKH:

1. O6yxoB, JI.K. buonorusa: KIeTKM © TKaHW : YYEOHHK JUII  CPEIHETrO
npodeccuonansHoro obpazopanus / J[. K. Obyxos, B. H. Kupunenkosa. — 3-¢ usn., mepepad. u
norn. — Mocksa : UznatensctBo FOpaiit, 2025. — 358 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue). —

ISBN 978-5-534-07499-4. — Tekct : anexTponHbii // O0pa3oBarenbHas wiardopma FOpaiit [caiir].
— URL: https://urait.ru/bcode/564645 (nara obpamenus: 12.04.2025).

2. BycapoBa, H. B. buonorus. Onpenenurens CeMEHCTB HACEKOMBIX : yYEOHUK IS
cpennero mnpodeccuoHanpbHoro ooOpazoanusi/ H. B. bBycaposa, O. Il. Herpo6os. — 2-¢ wu3g.,
nepepad. u gom. — Mocksa : M3parensctBo IFOpaiit, 2025. — 181 c. — (Ilpodeccuonanbnoe
obpaszoBanue). — ISBN 978-5-534-14134-4. — Tekcr : osnektpoHHbBI // OOpa3oBarenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/567062 (nata obpamenus: 12.04.2025).

3. Jlanunkas, T. B. buonorus. Tectsl : y4eOHUK i cpenHero mpohecCHoHaIbHOTO
obpazoBanusi/ T.B. Jlanunkas. — MockBa: M3garensctBo  FOpaiit, 2025.— 40c.—
(ITpodeccuonanvuoe obOpazoBanue). — ISBN 978-5-534-14157-3. — TekcT : B3JICKTpOHHBIA //
Oo6pazoBarenpHast 1iargopma HOpait [caiit]. — URL: https://urait.ru/bcode/567611 (nmata
obpamenus: 12.04.2025).

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

1. buonorus. bazoBeiii U yrimy6mnenusiid ypoBau: 10—11 kmaccel : y4eOHUK Uit CpPEOHETO
obmiero oOpaszoBanus / moj obmel pemakiueit B. H. Speiruna. — 2-e¢ w3x., mepepad. u gom. —
Mocksa : M3narensctBo FOpaiit, 2025. — 378 ¢. — (OOmieo6pazoBarenpHbiii nuki). — ISBN 978-
5-534-16228-8. — Tekct : anexTpoHHsbIid / O6pa3oBarensHas atdhopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/579602 (nara obpamenus: 12.04.2025).

3.2.3 Mepeyens npodeccHoHANBHBIX 0a3 AAHHBIX U HH(OPMAIMOHHBIX CHPABOYHBIX
cHUCTeM:

1. Koncynprautllmmtoc : cmpaBoYHO-TIOMCKOBasi cucTeMa : oduimanbpHbeii cait. — URL
> https://www.consultant.ru/. - Tekct : 3neKTpOHHBII

2. Tapanr : uHpopMmanmonHo - npaBoBoi mopran. — URL : https://www.garant.ru/ . —
TekcT : 37eKTPOHHBIN.

3. Kogmekc : mpodeccuonanpHas cnpaBounas cucrtema. - URL :http://www.kodeks.ru/. —
TeKcT : DJIIEKTPOHHBIN

4. DnexktpoHHass OubOIHOTEKa YYeOHO-METOIWYECKOTO IIEHTpa MO OO0pa3oBaHUIO Ha
JKEJIE3HOJOPOKHOM TpaHcrnoptTe : odummanbubiii caiit. — URL  : https://umczdt.ru/books/. —
Pexum noctyna: qis aBTOpu3. OJAb30BaTeNer. - TEKCT : AJIEKTPOHHBIN.

5. Jlawp : onmektpoHHas OubOmmoteunas cucrema. — URL : https://e.lanbook.com/. —
Pexum noctyna: qis aBTOpu3. OJAb30BaTeNer. - TEKCT : AJIEKTPOHHBIN.

6. MuHnucrepctBo Tpancnopra Poccuiickoit ®epepauuu : oQUIMAIBHBIA CaWT. —
Mockga, 2010-2023. — URL : https://mintrans.gov.ru/. — TeKkcT : 37eKTPOHHBIH.

7. PX/ : opunmanehsriii caiit. — URL : https://www.rzd.ru/. — Tekct : 21eKTpOHHBIH

8. ®denepaslbHOE areHTCTBO JKEJIE3HOJOPOKHOTO TPAHCTOPTA : OPHUIMATBHBIA CaWT. —
Mockaa, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 3JeKTpOHHBIA.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM JUCIIUILIVHBI

KoHTponb ¥ OlleHKa pe3yabTaTOB OCBOCHHS Y4e€OHOW IWCIMILIUHBI PACKPHIBAIOTCS dYepe3
TUCIUIUIMHAPHBIE PE3yJbTaThl, HampaBlieHHble Ha (OpMHUpPOBaHHE OOIIMX KOMIIETCHLUH IO
paszienaM U TeMaM Coep KaHusl y4eOHOro MaTepuara.

[IpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oomasi/npodeccuoHanbHast
KOMIIeTeHIINA, IHIYHOCTHBIE Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pe3yabTtatsl (JIP)
Paznen 1. Kuaerka - | KonrponbHas pabora
CTPYKTYpPHO- «MouneKynsipHbII YpOBEHb
(pyHKUIHMOHAJIBHAS OpraHu3alH )KUBOT0»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. O6mas
JIP 23 XapaKTePUCTUKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKYCCHSL  IIO
OK 02 (GyHKIMOHATBHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIus KJIETOK Brimonnenue u 3almTa
JIP 23 nabopaTopHOii paboThI
JIP 30 [IpakTrueckoe 3aHSATHE.
IIpencraBnenue YCTHBIX
COOONIICHUH C  Mpe3cHTAIUeH,
MIOJIFOTOBJIEHHBIX 110 MEPEYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
IpenojaBaTenemM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBIA OIIPOC
OK 02 ¢dbyHkMoHanbHbIe (akTopsl | [IpakTHueckoe 3aHsATHE
JIP 23 HACJIEICTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O6MmeH BemiecTB M | PpoOHTATIBHBIN OIpOC
JIP 23 IpeBpalleHle DJHEPruu B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | OOcyxneHune o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
JIP 23 Meiio3
JIP 30
Paznen 2. Ctpoenue u | KontponbHas pabora «CtpoeHue
(GyHKIIUM opraHu3zMa U QYHKIIUU OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCCus
OK 04 Opranusma
JIP 23
JIP 30
OK 02 Tema 2.2. ®opmsbl | DpOHTANIBHBIN OIIPOC
JIP 23 Pa3MHOKEHUs OPTaHU3MOB
JIP 30
OK 02 Tema  2.3. Onrorenes | TectupoBanue
OK 04 pacTeHHH, KUBOTHBIX U
JIP 23 YeJI0BeKa
JIP 30
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OK 01

Tema 2.4. 3akOHOMEPHOCTH

@poHTaTBHBIA 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 W3MEHUYUBOCTH [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 MuUKpOo3BOTIOLIHS
JIP 30
OK 02 Tema 3.2. MakposBomtonusd. | OrieHuBaeMast 1UCKyCcCHs
OK 04 Bo3HukHOBEHME U pa3BUTHE
JIP 23 JKU3HU Ha 3emJie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBHBINA OIIPOC
OK 04 YeJI0BEeKa — AaHTPOIIOTEHE3
JIP 23
JIP 30
Paznen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEKThI
SKOJIOTHH
OK 01 Tema 4.1. Dxomormyeckue | TectupoBaHue
OK 02 (bakTOpBI U CpeJibl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. Ilonynsauus, | I[IpakTuueckoe 3aHsaTHE
OK 02 coo00111eCcTBa, IKOCUCTEMBEI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi AUCKYCCUS
OK 02 riobanbHas skojoruueckas | TectupoBanue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Bnusanaue | TectupoBanue
OK 02 aHTpororeHHsix (akropos | [IpakTrueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
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I1IK 2.2

JIP 23
JIP 30
OK 02 Tema 4.5. Bnusinue | OuenuBaemasi 1UCKyccus
OK 04 COLMAJIBHO-?KOJIOTUYECKUX | BoimomHenue nabopaTopHOH
OK 07 (dakTOpOoB  Ha  370POBbE | PaOOTHI
[IK 2.2 YernoBeKa
JIP 9
JIP 23
JIP 30
Pazgen 5. bBuoaormsi B | 3amura Keiica: MpeICTaBICHUE
JKM3HHU pe3yibTaTOB pelICHUsI KeWCcoB
(BBICTYILJICHHE C TIPE3EHTAICH )
OK 01 Tema 5.1. buorexHonoruu B | Beimonnenue keiica Ha aHaIu3
OK 02 JKA3HU KaX0ro uH(popManuu 0 Hay4HbIX
OK 04 JOCTUKEHUSIX B obnactu
[IK 2.2 FeHETHYSCKHUX TEXHOJIOTHH,
JIP 23 KJIETOYHOM UH)XEHEpUH,
JIP 30 MHHUIIEBBIX OHMOTEXHOJIOTHH,
MIpEACTABICHUE pe3yIbTaTOB
pelIeHus KeMcoB
OK 01 Tewma 5.2. buorexHnosnoruu u | Beimonnenue keiica Ha aHaIU3
OK 02 TEXHUYECKUE CUCTEMBI uHpopmauu 0 pa3BUTHS
OK 04 OMOTEXHOJIOTUH C MPUMEHEHHUEM
[IK 2.2 TEXHUYCCKHX CHCTEM,
JIP 23 IIpe/ICTaBICHHE pe3yJIbTaTOB
JIP 30 pelIeHus KeMcoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIUOHHbIE 0e3 MPUMEHEHHUS] MYJIbTUMEAUNHBIX CPEICTB U 0€3 pa3IaTOuHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYX/IEHUS TOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamens Kak cyoOvekma ¢ 00yY4aiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC | HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpynmax;

- yueOHasi IUCKYCCHS;

- JICTIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJble cTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJl MOAYJIFHOTO O0Y4eHHS;

- 00OyueHHe ¢ MCI0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIInX MIPOrpamm;

(83aumooeticmeue npenodasamens kax cyovekma ¢ 00YUAIOWUMCA KAK  CYOBEKMoM
NO3HABAMENLHOU 0esIMeIbHOCIU).
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