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OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI YYEBHOM JIUCHUTLIAHBI
OY /.13 BUOJIOI'us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
PabGouast mporpamMmma y4eOHOH JUCHUIUIMHBI SBISICTCS YaCThIO IMPOTPAMMBI CPEIHErO (IIOJIHOTO)

obmero oOpasoBanusi 1o crenuagbHocTH 23.02.04 TexHuyeckas SKCIUTyaTalus OIbEMHO-

TPAaHCHOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAaIIMH M 00OpynOBaHUS (IO OTpacisiM), YTB. MPHUKa30M
Munuctepctsa [Ipocsemenust PO ot 08.02.2024 Ne §1.

[Tpu peanuzanuu pabouell MporpaMMbl MOTYT MCIIOJIB30BAThCS PazIUYHbIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH, B TOM YHUCJIC AUCTAHIIMOHHBIC 00Pa30BaTEIbHBIC TEXHOJIOTHH, JIEKTPOHHOE O0yUeHHE.

1.2 Ilnanupyembie pe3yJabTaThl 0CBOEHHSI Y4eOHOI JUCIUNIHHBI

1.2.1 Heab y4eOHOH TUCHUTLINHBI:

dbopMupoBaHre y 00y4arOIIMXCs MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATILHOW OpraHU3aluu
KHBBIX CUCTEM Pa3HOTO PaHTa KaK OCHOBBI MPUHSATHS PEIICHUI B OTHOIIEHHH OOBEKTOB KUBOW MPUPOIBI
Y B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

B pe3ysbTare ocBoeHUs1 Y4eOHOM JMCHHUIIJIMHBI 00y4YAIOIINICS 10JIKeH

yMeThb:

—  ONpEeAeNsATh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAWTH HAOIIOACHHS 32 SKOCHCTEMAaMHU JUIS
BBISIBJICHUSI €CTECTBEHHBIX M aHTPOIIOI'€HHBIX U3MEHEHUHN, HHTEPIPETUPOBATh PE3YyJIbTaThl HAOIIOJCHUIH;

— TOpPOBOAMUTH  MpOCTEHIIME  OUOJNOTHYECKHE  OKCIEpUMEHTAbHbIE  HCCIENOBAaHUS  C
coOJI0ICHUEM TTPaBII OE30MACHOTO 00paIleHUsI ¢ 00bEKTaMU U 000PYIOBAHUEM,

—  HUCHOJb30BaTh MHPOPMAIMIO OMOIOTHUECKOI0 XapaKTepa U3 pa3IuyHbIX HCTOYHUKOB,;

—  IPOTrHO3MPOBATh MOCJEACTBUS CBOEH JESITENbHOCTH 10 OTHOLIEHHMIO K OKpYXarouleil cpene,
COOCTBEHHOMY 3/I0pPOBBIO; 0OOCHOBBIBATH U COOIIIOIATH MEPHI MPOMUITAKTHKH 3a00JICBaHNN ;

3HATh:

—  CTpOoeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KUBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allMH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYKAIOIIEH Cpelie, eTOCTHYIO
Hay4YHYI0 KapTUHY MHUPA, B3aUMOCBSI3H U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayYK;

— 3HAYUMOCTh JIOCTH)KEHUH OHOJOTrMYeCKOM HAayKd W TEXHOJOTMH B INPaKTUYECKOU
JeSITeIbHOCTH YeJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAULIMHCKUX TEXHOJOTHH U arpoOHOTEXHOIOT Ui,

1.2.2 Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOM IMCHUTIMHBI:

ST R — HnlalmpyeMbIe pe3yJibTaThl 00y4eHHUs ,
Oo0mmue JAucnunianHapHble
OK 01. BeiOupats B 4acTu TPYAOBOro | chopMUPOBAHHOCTh 3HAHUM O MecTe U
CIOCOOBI pelieHts 3a/1a4 | BOCIUTAHUS posiu GUOJIOTUM B CHCTEME HAyYHOTO
npogeccuoHaTbHON - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; (byHKIMOHATIBHON
NeSITeIbHOCTH LIEHHOCTH MacTepCTBa, | TPAMOTHOCTH 4YeJIOBEKa JI pPEeLICHUS
IIPUMEHUTEIBHO K TpynoJiooue; AKHU3HEHHBIX MpoOIeM;
Pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K  aKTHUBHOM | c(hOPMHUPOBAHHOCTh YMEHHUS
JEATEIBHOCTH  TEXHOJOTMYECKON | pacKpbIBaTh coJiep;KaHue
M COIMAJIbHOW HAMpPaBJICHHOCTH, | OCHOBOTIONATAIONINX  OMOJOTHYECKHUX
CIOCOOHOCTh WHUIIMUPOBATh, | TEPMUHOB M IOHSATHUI: JKHU3Hb, KIIETKA,

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriarojibpHOi Gopme, popMupyemblie 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM

2 JucnuiumHapHble pe3ysbTaThl YKa3blBAalOTCS B COOTBETCTBHM C MX HONHBIM mnepedHeM Bo PI'OC COO (B mocnenneit
penakuuu ot 12.08.2022)




IUIAaHUPOBATh U CaMOCTOSITENBHO
BBITIONTHSATH TaKyIO IESTEIBHOCTH;
- UHTepec K pa3nyHbIM chepam

npodeccroHabHOI
NeSITeNIbHOCTH,

OBnanenune YHUBEPCATbHBIMU
y4eOHBIMU M03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0azoBble JIOTHYecKHue
AefcTBUSA:

- CaMOCTOSITEJIbHO
(bopmMynHupoBaTh "
aKTyaJlu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJMBaTh CYIICCTBEHHBIN
MPU3HAK WM OCHOBaHUA s
CpaBHEHUs, KIACCH(PUKALKMH |
0000IIICHHS;

- OTIPEACIISATH eI IeATETbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBIIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEYUS B
paccMaTpUBaEMbIX SIBJICHUSIX;

- BHOCUTb  KOPPEKTHBHI B
JeSITEIbHOCTD, OLICHUBATh
COOTBETCTBUE pe3yabTaToOB
LEIIM, OLICHUBAThb PHUCKH
MOCJIEICTBUU NCATEIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIICHUE npu pereHun
KU3HEHHBIX TIpoOIIeM

0) 0a30oBble HCCJIEI0BATEIbLCKHE
JeHCTBHUA:

- BIAACTh HaBBIKAMH Yy4eOHO-
HCCIIEIOBATENIBCKOW U MPOEKTHOM

JIEATEIIbHOCTH, HaBbIKAMH
paspeleHus mpoodieM;

- BBIABJISTh MPUYUHHO-
CJICZICTBEHHBIE CBSI3U u
aKTyaJIN3UPOBATH 3a1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS,
HAaXOJUTh apryMEHTBI JUISt
JI0KA3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh

napaMeTpbl U KPUTEPUH PEIICHUS;
- aHAJIM3HPOBATh MOJIyUYEHHBbIE B
Xoze peleHus 3aJjauu
pe3yNbTaThl, KPUTHYECKH
OLICHMBAThb MX JIOCTOBEPHOCTb,
MPOTHO3UPOBaTh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

TKaHb,  OpraH, OpTraHU3M,  BHI,
MOMYJISIIAS, JKOCHCTEMa, OHOIIEHO3,
ouocdepa; MeTab0JIn3M (oOmeH
BEIIECTB W TNPEBpAIICHHE DSHEPTUN),
romMeocras (camoperysmus),
OnocHHTE3 Oerka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JTUCKPETHOCT, CaMOPET YIS,

CaMOBOCITPOU3BeIeHNE (PETPOLYKIUS),
HaCJIEICTBEHHOCTb, W3MEHYUBOCTD,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBasi OpraHu3aIlus;

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh coziepKaHue
OCHOBOIOJIAraomux  OHOJIOTUYECKUX
TEOpUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHOH, MyTalMOHHOM,
3BOJIIOLIUOHHOM, IIPOUCXO0XKACHUS
YKU3HH U YEJIOBEKA;

c(hOpMUPOBAHHOCTh yMEHUs
pacKkpbIBaTh OCHOBOIIOJIATr AF0INE
OHOJIOTHYECKHe 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprasa, H.N. Basuinogna,

3. I'ekxenst, ®. Mromepa, K. Bapa),
TPAaHMIBI UX MPUMEHHUMOCTH K YKHUBBIM
cHucTeMam;

npUOOpeTEeHNEe OMbITa MPUMEHEHHS
OCHOBHBIX METOJIOB Hay4YHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OMOJIOTHH:
HAONIONEHUS H  OIMCAHHS O KUBBIX
CUCTEM, TIPOLIECCOB U  SIBICHMII;
OpraHu3aIu u IPOBEICHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIJIBIOKECHUSI ~ TUIIOTE3,  BBISBICHUS
3aBUCHMOCTH MEXIy HCCIEAYyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TTOJTYYSHHBIX
pe3ynpTaToB U (HOpMyIHpOBaAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAyYHBIX
IIOHATHUM, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHHS BBIJIEIATH
CYILLIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  TPOKApUOT W  DYKAPUOT;
OIHOKJIETOYHBIX M MHOTOKJIECTOYHBIX
OpTraHWU3MOB, BHJIOB, OMOTEOIICHO30B U
9KOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BeLIECTB U IMpeBpalleHUs
SHEPruu B  KJIEeTKe, (OTOCUHTE3A,
IJACTUYECKOTO H  DHEPreTHYECKOTO
oOMeHa, XeMOCHHTEe3a, MUTO03a, Meio03a,
OTUIOJIOTBOPEHUSI, pa3BUTHSA u
Pa3MHOXKEHUS, WHIAWBUIYAIBHOTO




- YMeThb NEPEeHOCHTHh 3HAHUS B
MMO3HABATEIHHYIO "
MIPAKTUYECKYIO obrnactu
KU3ZHEIESTEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh HOBBIE  HJEH,
npeaarath OpUTHHAJIbHBIC
MOJXObI U PEIICHUS;

- CIIOCOOHOCTH MX HCIIOJb30BaHMS
B MO3HABATEILHON M COIMAJIbHOH
MIPAKTUKE

pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOTO orbopa,
BHI000pa30BaHUs,

NPUCTIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oburaHus, BIUSTHUS
KOMITOHCHTOB IKOCHCTEM,
AHTPOIIOTCHHBIX N3MEHCHUHU B
IKOCHUCTEMAX cBOCH MECTHOCTH,

KpYroBOpOTa BELIECTB M IPEBpaIlCHHE
sHeprum B 6nocdepe;
c(OpPMUPOBAHHOCTh yMEHHUS pelIaTh
OMOJIOTUYECKHE 3a/la4yd, COCTaBIISTh
TCHOTHIINYCCKUE CXEMbI CKPCIUBAHHS
JUIE  Pa3HBIX THUIOB HACIEIOBaHHS
MPHU3HAKOB Yy OPTaHHU3MOB, COCTABIISITH
CXEMBI TIepeHOCca BEUISCTB U SHEPTUH B
sKocHCcTeMax (IIeTH MUTAHUS, TUIIECBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMECHHBIC CPE/ICTBA
MOMCKA, aHAJIN3a 1
WHTEPIpETAINN
uHpOpMAaIHU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npo¢ecCuOHAITBHON
JeSTeNbHOCTH

B obsiacTH HeHHOCTH HAY4YHOIO
NMO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH u 00111eCTBEHHOM
MPaKTUKHA,  OCHOBAaHHOTO  Ha
nanore KYJIBTYD,
CMOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIETYPHOM
MHUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM
U YHUTATEIbCKOM KYyIbTYpBI Kak
CpPEACTBA B3aUMOJECHCTBUSA MEKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAYYHOUI
NeSITeTbHOCTH, TOTOBHOCTB

OCYIIECTBJIATh  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JNEATEIbHOCTh WHIAMBUIYAIbHO M
B IpyMmIe;

OBsanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HAaBATEILHBIMU
JIEUCTBUSIMU:

B) padora ¢ ungopmaumei:

- BJIQJIETh HABBIKAMH TMOJYYECHHS
nHpopMallMid U3  HUCTOYHUKOB
pPa3HBIX THIIOB, CaAMOCTOSITEILHO
OCYIIECTBJISTh TOWCK, aHAJU3,
CUCTEMATHU3AINIO u
HHTEPIIPETALAIO uH(popMauu
pa3nUYHBIX BHIOB U (opm

c(hOpMHUPOBAHHOCTH YMCHHMA
KPUTHYECKH OILICHUBATh HH(OPMAIIHIO

OHOJIOTrUYECKOT0 coJiepKaHus,
BKJIIOYAIOIIYIO [ICEBAOHAYYHbIE 3HAHUS
U3 pa3jMyYHbIX MCTOYHHUKOB (CpeacTBa
MaccoBod  uH(pOpMalMH,  HAy4HO-
HOIYJISIPHBIE MaTepuaibl);
UHTEPIPETUPOBATH 3TUUYECKUE ACTIEKTHI
COBPEMEHHBIX HCCIIETOBAHU I B
O6uosIoruu, MeAUIIMHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh rJ100aTbHBIC
JKOJIOTHUECKHE poOIEMBI
COBpPEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3ULHIO;

c(OpMHPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE
COO0O0IIeHUsI Ha OCHOBE OMOJIOTHYECKOU
UHpOpMaLIUU u3 HECKOJIBKUX
HMCTOYHUKOB, T'PaMOTHO HCHOJIb30BaTh
HNOHATHIHBIN anmapaT 6MoI0ruu




MIpe/ICTaBJICHMUS;
- CO3JaBaTh TEKCTHl B PA3TUYHBIX
dbopmMarTax ¢ y4eToM Ha3HAYCHHS

uHpOopMaIU u () (S:10)71
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTAaBICHUS U BU3YyalH3alliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTB I/IH(l)OpMaLII/II/I, €C

COOTBCTCTBUC IIpaBOBbBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIIOJIb30BATh cpeacTaa
MH(POPMAIIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH
B pelIeHUH KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHU3allMOHHBIX  337a4  C
coOIroieHEM TpeOoBaHUI
OpProOHOMMUKH, TEXHUKHN
0€30IaCHOCTH, THTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX U
THYECKUX HOPM, HOPM
MH()OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKAMHU
pacrio3sHaBaHUsA u 3allUThI

nHpopManuu, HHPOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH

OK 04. DOddextusHo
B3aMMO/IEHICTBOBATh u
paboTath B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BHUTHIO,
CaMOCTOATCIIbHOCTH u
CaMOOMpPEACICHUTIO,

-OBJIaJICHUE HaBBIKAMU Yy4eOHO-
HCCIIEA0BATENBbCKOM, IPOEKTHON U
COLIMAJIbHON JEATENIBHOCTH;
OBiajgenne yHUBepCcAIbHBIMH
KOMMYHHMKATHBHBIMHU
ACHCTBUAMMU:

0) coBMeCTHas 1eSITeJIbHOCTD.

- TOHHMMAaTb W HCIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHOW U
WHAWBUYAIbHOU palboThI,

- IPUHUMATh IEJIH COBMECTHOU
JESATEIbHOCTH, OPTaHU30BbIBaTh U
KOOPJIUHUPOBAThH JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBIATh IUIAH
JNENUCTBUM, pacupenensiTb poiid ¢
y4E€TOM  MHEHUH  y4acTHUKOB
o0cyx1aTh pe3yabTaThl
COBMECTHOI paboThI;

- KOOpJIWHUPOBATh U BBIMOJIHATH
paboTy B YCJIOBHSX pEaJbHOTO,
BUPTYaJIbHOTO u
KOMOWHUPOBAHHOTO

NpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METOJIOB HAaY4YHOTO
TO3HAHMSI, UCTIOJIB3YEMBIX B OUOJIOTHU:
HAaOMIONEHUS M  OIHCAaHMS  JKHBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3aluu u IIPOBEICHHUS
OHOJIOrTYECKOr0 AKCIIEPUMEHTA,
BBIJIBIDKCHUSI  TUIOTE3,  BBIIBICHUS
3aBUCUMOCTU MEXIY HCCIEIYEMBIMU
BEJIMYMHAMU, OOBSICHEHUS TTOJTYYCHHBIX
pe3ynpTaToB U (HOPMYIHPOBAHHS
BBIBOJIOB C MCITOJIb30BAaHUEM HAYYHBIX
IIOHATHUM, TEOPUM U 3aKOHOB




B3aMMOJEUCTBUS;

- OCYHICCTBJIATDH IIO3UTUBHOC
CTpaTeruvyecKkoe IMOBEICHUE B
PAa3JINIHBIX CUTyaluiax,
MPOSIBIIATh TBOPYECTBO u
BOOOpakeHue, OBITh
MHHUIHATHBHBIM

OniajieHne YHHBepPCAJIbHBIMHU

peryJATUBHBIMH JeHCTBUSIMU:
r) IpUHSTHE Cce0si M JPyrux
JIOeHn:

-  NOpUHUMATh  MOTHUBBI |
apryMeHThl JpPYTUX JoJel Mpu
aHayuse pe3yabTaToOB
NEeSITeNIbHOCTH;

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

- pa3BHUBAThH CIIOCOOHOCTH
IIOHUMATh MHUD C Ho3nun
JIPYTOro 4e0BeKa

OK 07. CopneiicTBoBaTh B 00s1acTH 3K0JI0THYECKOT0 c(hOpMUPOBAHHOCTh YMEHHUS
COXPAHEHUIO BOCIIMTAHMUS: NPUMEHSATh TOJYYCHHBIC 3HAHUS IS
OKpY’Karollen cpeabl, - c(hOpPMHUPOBAHHOCTH | OOBICHEHHUS OUOIOrHUECKUX
pecypcocOepexeHuIo, 3KOJIOTUYECKOMN KYJBTYPBI, | TPOLIECCOB U SIBJICHUH, ISl MPUHSITHS
MIPUMEHSTH 3HAHUSI 00 [NOHMMAaHUE BIIUSHUS COLIMAIBHO- | IPAKTHUYECKUX penieHui B
W3MEHEHUH KJIMMaTa, SKOHOMHYECKHUX TMPOIECCOB Ha | MOBCEJHEBHOM  JKM3HH C  IEJbBIO
MIPUHIIMIIBI OEPEKITUBOTO | COCTOSTHUE MPUPOTHOM u | obecrieueHuss OE30MACHOCTH  CBOETO
MPOU3BOJCTBA, COIIMAIIBHOW Cpe/ibl, OCO3HAHHWE | 3JI0POBBbSI M 3I0POBBS OKPYXKAIOIIUX
3¢ (HeKTHBHO AeMCTBOBATH | TNTOOATHLHOTO XapakTtepa | JIrojel, coOI0eH s 3[0pOBOTO 00pa3a
B UPE3BBIYAITHBIX 9KOJIOTUYECKHX MPOOIIEM; YKU3HHU, HOPM TPAMOTHOTO TOBEJICHUS B
CUTYyaLHUIX - MIJIAaHUPOBaHUE U | OKpYXXaloIlel  OpUpoOgHOM  cpele;

OCYILIECTBJIEHUE  JCHUCTBUH B | IOHMMAaHUE HEOOXOINMOCTH

OKpY’Kalollled Cpele Ha OCHOBE | MCIOJIb30BAHUSA JOCTHKEHUI

3HaHUSA  LeJIed  yCTOMYMBOIO | COBPEMEHHOMU ouonoruu 51

pPa3BUTHS YEJIOBEUYECTBA; OMOTEXHONOTHIH ISl  PalMOHAIBLHOTO

aKTUBHOE HENpPUITHE ACUCTBUH, | IPUPOIONOIb30BaAHUS

MIPUHOCSIINX Bpel OKpYyKaroleh

cpene;

- YMEHHE MPOTHO3UPOBATH

HeOJIaronpusiTHbIC

3KOJIOTUYECKHE MOCJIC/ICTBHSI

MPEeATPUHUMAEMBIX JIEUCTBUH,

MpeA0TBpaIaTh UX;

- pacimmpeHue OMbITa

JEATEIIbHOCTH AKOJIOTMYECKOM

HaIpaBJIE€HHOCTH;

- OBJIaJICHWE HaBBIKAMHU Yy4eOHO-

HCCIIEI0BATENBCKON, IIPOEKTHON U

COIIMAILHON NeITEILHOCTU
IIK 2.3 OcymectisaTs - c(hOopMUPOBAHHOCTH yMEHUS Ha OCHOBE beneparbHOTO

KOHTPOJIb 33 COOIOIEHUEM
TpeboBaHUit

KJ'IaCCI/I(I)I/IKaI_II/IOHHOFO KaTajiora OTXOJOB OIIPCACIIATh KJIACC OIMACHOCTU

OTXOOOB, arperatHoc

COCTOSIHHEC

u  ¢usnyeckyro (Gopmy OTX0JI0B




TEXHOJIOTHYECKOU
TUCTIUIITNHBI TIPU
BBITIOJTHEHUU Pa0OT TI0
SKCILTyaTaIly MO HEMHO-
TPAHCIIOPTHBIX,
CTPOUTENHHBIX, TOPOKHBIX
MalIWH U 000PYIOBaHUSI.

IIPOU3BOJICTBA,;

- OBJAJACHME METOJAaMHU  OIpPEACIICHHUs  II0Ka3aTele  yMCTBEHHOM
paboTOCIOCOOHOCTH,  OOBSICHEHHWE  TOJYYEHHBIX  pe3yJlbTaToB U
(dbopMyIHpoBaHHE BBIBOAOB (MHMCbMEHHO) C HCIOIB30BAaHHEM HAYYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;

- - c(OPMHPOBAHHOCTh YMEHHUS aHATU3UPOBATh MHPOPMALIUIO O Pa3BUTHH
IPOMBIIIICHHBIX OMOTEXHOJIOIMH U MX IPUMEHEHUH B )KU3HU YeJIOBEKa

B pesynbrare ocCBOeHHMs TporpaMMbl y4eOHOW TUCHUIUIMHBI peaju3yercs Mporpamma
BOCIIUTAHMUsI, HANpaBJeHHas Ha (JOPMHUPOBAHUE CIEAYIOIINX JUYHOCTHBIX pe3yibTaroB (JIP):

JIP 9 ColGnroaromuii ¥ mporaraliupyomui mpaBuia 310pOBOro U 06e301macHoro odpasa >Ku3HH,
CIOpTa; MPEAYNPEXJANMMA  TUO0 MPEoJOoJeBAIOMIMN  3aBUCHMOCTH  OT  alkorouyisi, Tabaka,
IICUXOAKTUBHBIX BELIECTB, a3apTHbIX UIp U T.O. COXpaHAIOMIMI NCUXOJIOTMYECKYIO YCTONYHMBOCTH B
CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOLUXCS CUTYaLUsX.

JIP 23 INonyuenue 00y4yaronmMucs BO3MOKHOCTH CAMOPACKPBITUS U caMOpealin3alusi TUYHOCTH.

JIP 30 IlonmMmaromuii CyIIHOCTh W COLHMAIBHYIO 3HAYMMOCTH CBOEW Oyaymiedl mpodeccuw,
MPOSIBJISIOIINN K HEM YCTOMYMBBIN UHTEpEC.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JACIUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI MPOrpaMMbl Y4eOHOI 1M CHHIIJIMHbI 72
B T.U.
OcHoBHOe coJep:kaHue 52
B T.U.
Copep:xanue yueOHOro MaTepuana 38
MPAKTUYECKUE 3aHATUL 12
J1a00paTOPHBIE 3aHATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 12
B T.4..
TeopeTudyeckoe olOyueHue 2
MPAKTUYECKHUE 3aHATHS 8
nabopaTopHbIE 3aHATHUS 2
KonTponbnas padora 6
IIpomeskyTouHasi aTTecTanus B opme 2
oughghepenyupoeannozo 3auema (2 cemecTp)




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

dopmMupyemblie
KOMIeTeHIUH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, MIpakTU4YecKkue M JadopaTopHble 3aHITHSA, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JMYHOCTHBIE
pe3yJabTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 'KHBOTO 18
Tema 1.1. 2 OK 01
buosorus kak Conepsxanne y4eGHOro MaTepualia 2 OK 02
Hayka. O0mas CoBpeMeHHbIE OTpaciau OuoIOrM4ecKkux 3HaHWM. CBsi3p OMOJOIMH C JPYTUMH HayKaMu: OMOXMMMS, JIP 23
XapaKTepUCTHKA Oouodusuka, Ononuka, renoreorpadus u ap. Ponb u mecro Ouonoruu B GopMHUpOBaHUH COBPEMEHHOM JIP 30
KU3HU Hay4YHOH KapTHUHBI MHpa. YPOBHU OpraHu3aluu kuBod marepuu. OOmas XxapakTepuUCTHKa >XU3HH,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUN COCTaB KIETOK
Tema 1.2. 6 OK 01
CTpykTypHO- Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 02
byHkuuonanbHas Knerounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJOKEHUS COBPEMEHHOMN OK 04
OopraHu3anus KJIETOYHOW TEOpUU. THNBI KIETOYHOM OpraHu3aluu: MPOKAPUOTHYECKUH M JYKAPUOTHYECKHUH. JIP 23
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpO€HHE NMPOKapHOTHUECKON KieTku. CTpoeHue JIP 30
syKapuoTHueckoil kietku. Hekierounsle popmbl )kU3HH (BUPYCHI, OakTeprodarm)
JlabopaTopnas paGora Nel 2
CtpoeHue KJIEeTKH (pacTeHHUs, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIIOYEHHS (Kpaxmal, KapOTHHOMIbI,
XJIOPOTIJIACTHI, XPOMOIIJIACTHI)
IpakTuyeckoe 3ansiTue Nel 2
Bupycubsle u OakrepuanbHble 3aboneBanus. OOMe NPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcoOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOB.
Ilpeocmaenenue ycmmuvix coobwenuil ¢ npesenmayuetl, NOO20MOGIEHHbIX NO NEPeuHI0 UCMOYHUKOS,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. 4 OK 01
CTpyKTypHO- Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
¢pynknnonaabuble | Xpomocomuass teopuss T. Moprana. CtpoeHue XpomMocoM. XpPOMOCOMHBIH HabOp KIETOK, JIP 23
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dakTopsl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOWJIHBIA M AUIUIOUAHBIA HaObop. HykienHoBbie JIP 30
HacaencTsennoctu | kucnorel: JIHK, PHK naxoxnenuwe B kieTke, MX cTpoeHHEe W (QYHKIMH. MaTpuuHbIe HPOLECCH B

KJIETKE: perinKanus, buocunTes Oenka, penapanus. ['eHeTHYecKuil Kol U ero CBONCTBa

IIpakTHyeckoe 3ansaTue Ne2 2

Pemenue 3aau Ha onpeeneHue nocae0BaTeIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B HOPME U B ClIy4ae

MU3MEHEHUS NI0CIIEI0BAaTENbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB H Copaepxxanue yueOHOIro MaTepuasa 2 JIP 23
NpeBpalleHne [TonsTre MeTabonu3M. ACCUMUISIIIMS U AUCCUMUJISIIUS - JIBE CTOPOHBI MeTabonu3ma. Tumbel ooMmeHa JIP 30
JHEepPIruu B KJleTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBI W aHa’poOHBINA. [lmacTuueckuit oOMeH.

DoTocuHTE3. XEMOCHUHTES
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue y4efHOro MaTepuaia 2 OK 04
KJIeTKU. Murtos. Kiterounsii 1uki, ero mepuonasl. MUTO3, €ro CTaiuyd U NPOUCXOJALIME IMPOLECCHl. buonorndyeckoe JIP 23
Meiio3 3HaueHue MuTo3a. Meito3 u ero craauu. [loBenenue xpomocom B MmeHo3e. Kpoccunrosep. JIP 30

bronornyecknii cMbICa MeN03a
KonTtpoibHasn MonexyIsipHBIN yPOBEHb OPraHU3aLUU KUBOTO 2
pabdora
Pa3nen 2. Ctpoenue u GpyHKUMHU Opranusma (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

MHOrokjaeTOYHbIE OpraHu3Mbl. B3auMOCBS3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['oMeocTas opraHnu3Ma 1 ero NoJAep:KaHue B MPOLECCE KUIHEIEITEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opMbI Coaepsxanue yueOHOT0 MaTepuaJa 2 JIP 23
Pa3MHOXKEHHSA @opMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl 0Oecrionoro JIP 30
OpPraHu3MoB pasmHoxkeHus. IlomoBoe pa3MHokeHue. ['ameroreHe3 y >XMBOTHBIX. (CriepMaToreHes M OOTEHE3.

CtpoeHune noyoBbIX KI€TOK. OTIOH0TBOpEHNE
Tema 2.3. 2 OK 02
Onrorenes Conep:kanme y4e0HOro MaTepuaja 2 OK 04
pacreHui, WNunuBrayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoOreHe3 u ero craauu. IloctamMOproHaNBHBINA EPUOI. JIP 23
KMBOTHBIX H Craguu 1mocToMOPHOHAIBHOTO Pa3BUTHS y JKMBOTHBIX M denoBeka. [Ipsimoe u Hempsimoe pas3BUTHE. JIP 30

11



yeJioBeKa buonornueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Cogaepsxanue yueOHOT0 MaTepuaJa 2 OK 02
HACJIe/I0BAHUA OcCHOBHBIC TOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi rameT. 3akoHsl [. Mennens OK 04
(MOHOTHOpHUTHOE ¥ TOJUTHOPUIHOE CKpelrBaHue). B3anMoaeiicTBrue reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemienue 3aa4 Ha onpesiesieHre BEPOSTHOCTH BOZHUKHOBEHNUS HACIIEICTBEHHbIX IIPU3HAKOB P MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3UPYIOIEM CKPEIIUBAHUH, COCTABICHHE TEHOTHUIMYECKHX CXEM
CKpEeLMBaHUs
Tema 2.5. 4 OK 01
CuenjieHHOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHue 3akonbl T. Moprana. CuerieHHOe HaclelOBaHHWE I'€HOB, HapylleHue cuervieHus. HacnenoBanue JIP 23
NPU3HAKOB IPU3HAKOB, CLEIUIEHHBIX C M0JIOM JIP 30
IIpakTuyeckoe 3ansiTue Ned 2
Pemenne 3amay Ha ompeneneHHWE BEPOSITHOCTH BO3HHMKHOBEHHUS HACJIEICTBEHHBIX HPU3HAKOB IIPU
CIIETIJICHHOM HAcCJI€JIOBAaHUH, COCTABJIEHUE TeHOTUIMMYECKUX CXEM CKpEIIMBaHUs
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 W3MeHYMBOCTh MNpU3HAKOB. BHIBI M3MEHYMBOCTU: HACJIEICTBEHHAs W HEHACJIEICTBEHHas. 3aKOH OK 04
TOMOJIOTHYECKUX PsI0B B HacieacTBeHHOM n3MmeHunBocTH (H.M. BaBuioB). MyranuoHHas Teopus JIP 23
M3MEHYMBOCTH. Bubl MyTanuii ¥ IpUYHHbBI UX BO3HUKHOBeHMs. Kapunotun uenoeka. Hacinencreennsle JIP 30
3a0oneBaHMs yenoBeka. ['€HHble M XpOMOCOMHBIE OOJIe3HM yenoBeka. bone3Hu ¢ HacneacTBEHHOMH
NPEPACTIONOKEHHOCTRI0. 3HAYeHHWE MEIUIIMHCKOH TEHETHKH B TPENOTBPAIIEHUN © JICUCHUH
TeHEeTHYECKUX 3a00JIeBaHUN YeJIOBEKa
IIpakTHyeckoe 3ansaTue NeS 2
Pemenne 3amau Ha ompeneneHHWe TUNA MYTalMU IpU Tepefade HacleJACTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TeHOTHITMYECKUX CXEM CKPEIINBaHUS
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. [Tepsoie sBomounonHsle koHmernuuu (K.b. Jlamapk, XK.JI. broddon). DBomronuoHHas Teopus JIP 23
Muxkpo3Bosrouus Y. lapuna. CuHTETHYECKAs! TEOPHUS SBOJIIOLUU U €€ OCHOBHBIE MOJOKEHUS. JIP 30
Mukpossomtonus. Ilomynsnuss kak 5sjJeMeHTapHas €IWHUIA 3BOJIIOUUHU. ['eHeTHYecKue OCHOBBI
HBOJIONHMH. DJIeMEHTapHbIe (HaKTOphl 3BOMIONMU. EcTecTBeHHBI OTOOp - HampaBisitOUIHi (akTop

sBoJiroLMK. BuooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUU
Tema 3.2. 2 OK 02
Makpossomonusi. | Comep:kanue y4eGHOro MaTepuaJa 2 OK 04
Bo3nukHoBeHHE U MakposBomtonusi. @opMmbl U OCHOBHBIE HampasiieHus Makpos3poitouuu (A.H. Cesepuos). Ilyrtu JIP 23
pa3BUTHE KU3HU HA | IOCTHXKEHHUs Ouosiornyeckoro nporpecca. Coxpanenue 6uopasHooOpasus Ha 3emiie. JIP 30
3emie ['unoTe3bl U TEOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBieHne mepBbIX KIETOK U MX 3BOJIOLUS.
[TpokapuoTsl U 5ykapuoThl. IIpoMCXOKIA€HHE MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copnepxanue yueOHOIro MaTepuasa 2 OK 04
“1eJI0BCKA — AHTpomnonorus — Hayka o uenoBeke. CucTeMaTuyeckoe IMosiokeHue yenoBeka. CXOICTBO U OTIMYUS JIP 23
aHTpomorexHes YeJIoBeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIOTEHE3a. DBOIIOIUS COBPEMEHHOTO YEJIOBEKa. JIP 30
YenoBeueckue pacsl M HX €AMHCTBO. BpemMs W IyTH paccelneHusi 4elOoBeKa II0 IUIAHETE.
[Tprcrioco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEIbI
Paznes 4. Ixonorus 18
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copnepxanue yuyeOHOIro Mmarepuasa 2 OK 02
(axTops! 1 cpeasl Cpenbl 00MTaHHS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAas, BHYTPHUOPTaHW3MEHHAs. OK 07
KH3HHU DU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHu3moB. IIpucnocoOsneHuss OpraHuzMoB K JIP 23
JKU3HH B pasHbIXx cpenax. l[lonstue skomormyeckoro @axropa. Kiaccuduxamus 3K0I0rHYecKUX JIP 30
daxTopos. [IpaBuno munumyma FO. JInbuxa. 3akoH TosnepantHocTH B. Hlendopna
Tema 4.2. 4 OK 01
Honynsiuus, Copaepxxanue y4yeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMH. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMBbI xapakTepucTuku nomynsuuu. CooduiecTBa U 3KocucTeMbl. brolieHo3 u ero crpykrypa. CBsizu Mexay JIP 23
opraHuzMamMu B OuoreHo3e. CTPYKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BelecTB U NOTOK SHEPTUH B 3KocucTeme. Tpoduyeckue ypoBHH
IIpakTHyeckoe 3ansaTue Ne6 2

Pemenne npakTUKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJaHHUM IO IMEPEHOCY BELIECTBA M JHEPIUU B
HKOCHUCTEMAX C COCTaBJIEHUEM TPOYUUECKUX LIeTei U 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 3emnu. PasButHe mnpezncraBieHuit o Ouocdepe B Tpymax B.W. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! 1 ee KOMIOHEHTHL. JK1Boe BemecTBo 6nocdeps! 1 ero GyHKINH. JIP 23
3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocheprsl. OcobeHHOCTH OHMochepsl Kak TiT00aTbHON SKOCHCTEMBI. JIP 30
Junamuueckoe paBHOBecre B Ouocdepe. KpyroBopoTbl BemecTB M OHOTCOXMMHYECKHE LUKIIBI.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Cogep:xanue y4e0HOI0 MaTepuaia 2 OK 02
(¢axkTopos Ha AHTpOTIOTeHHBIE BO3/CHUCTBHSI Ha OWOcdepy. 3arps3HEHUs KaKk BUJ aHTPOIIOI€HHOTO BO3ICHCTBUS. OK 04
onocdepy AHTpoOIIOTeHHBIe BO31cicTBUS Ha atMmochepy. BosneiictBus nHa rumpochepy. BosgeiictBus Ha OK 07
autochepy. AHTPONIOreHHbIE BO3AEHCTBYS HA OMOTHYECKHE COOOLIECTBA. I1K 2.3
IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHATIBLHO-OPUEHTHPOBAHHOE) 2 JIP 23
OTXx0/1b1 IPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLMAILHO- Conepsxanue y4eOHOro MaTepuaja 2 OK 04
IKOJIOTHYEeCKHX 310poBbE U €ro cocTaistomue. OaKkTopbl, MOJOKUTENFHO W OTPUIATEIHHO BIHSIOIINE HA OPraHU3M OK 07
(dpaxTopoB Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JEWCTBUII Ha 340pOBbE YEJIOBEKa (AJIIEKTPOMArHUTHBIE MOJI, IK 2.3
310POBbE YeJOBeKa | ObITOBas XMMHMsI, N30BITOUYHBIE [ITyMbI, paualvs U T.I.). AJanTtanus opranu3Ma 4ejoBeka K gaxtopam JP9
okpyxaromieid cpenpl. [IpuHiunsl ¢opMupoBaHus 310poBbecOeperaromiero noseaeHus. dusnyeckas JIP 23
AKTUBHOCTbH U 3/10pOBbe. BHOXMMHYECKHE aClIeKThl pallMOHAJIbHOTO TUTAHUS JIP 30
JlabopaTopnasi pabora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHast paboTOCTIOCOOHOCTH
KonTpoabHas TeopeTnueckue acreKThl SKOJIOTHH 2
pabora
IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUe MPUKJIATHOTO MOAYJISA)
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 Nmpou3BojACTBO. OCHOBHbIE HAlpaBJIEHUS] COBPEMEHHOM OMOTEXHOJIOTHU. IK 2.3
Metoapl 6motexHonoruu. OOBEKTHI OMOTEXHOJOTUH. DTHKAa OWOTEXHOJIOTHYECKUX W TEHETHYECKUX JIP 23
sKcniepuMeHToB. I[lpaBmia moucka W aHanM3a OMOAKOJIOTMYECKOM HMH(POPMAIMM W3  Pa3IHYHBIX JIP 30

UCTOYHMKOB (HayuHas W y4yeOHO-Hay4yHas JUTepaTypa, CpPEICTBa MacCOBOH HWH(OPMAIMHU, CETh
WurtepHet u npyrue)
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IpakTnyeckoe 3ansitue Ne§

2
Keiicbl Ha aHanu3 WHPOPMAIMKM O HAYYHBIX JIOCTHIKCHHSX B OOJACTH TCHETHMYECKUX TEXHOJIOTHUH,
KJIETOYHOH MH)KEHEPHH, MUIIEBBIX OMOTEXHOJIOTHA.
Tema 5.2. 4 OK 01
Buorexnosornu B | IIpakTnueckoe 3ansitue Ne9 4 OK 02
npombiuLieHHOCTH | Keiichl Ha aHann3 MHGOPMAIMK O Pa3BUTHH MTPOMBIIIICHHBIX OMOTEXHOIOTHI OK 04
K 2.3
JIP 23
JIP 30
IpomekyTouHas aTTecTanys Mo TUCHUILUIHHE: U epeHINPOBAHHBIN 3aUeT 2
Bceero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOM JUCIIAJIUHBI

3.1 TpeboBaHusT K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0

YueOHass ayauTopus [Jisi NPOBedeHHMs] 3aHATHH BceX BHAOB, MPeIyCMOTPEHHBIX
o0pa3oBartebHON nporpammoii Jlabopatopust Ne 2303 «Xumun v OHOTIOTHI

O6opynoBanue:

-KoMIpioTep B cOope — 1 mit.,

-TeJIeBU30p, BUACOMarHuTooH — 1 mr.,

- CTOJI YYEHUYECKui - 15 mrT.,

- cTya - 30 .,

- mKag KHIKHBINA- 2 IIT.,

- mkad miaTsaHou — 1 miT.,

- KHMDKHAs MoJika — 1 1mT.,

Harnsgaeie yueOHbIe TOCOOMS — TUIaKaThI MO AUCUUILTHHE «bronorusi»»

Hepe'{eﬂb JJUIECH3UOHHOI'0 u CBO0OIHO pPacnpocTrpaHsieMoro nmporpaMmmHoOro

o0ecrneyeHus:
CucremHuoe u npukiaaasoe I10

3‘;'; HaumenoBanue No muneH3uu
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 Kopobounas (pa3ubrit Ne Ha kaxmon
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109
IIporpammuoe ob6ecneuenne no GNU General Public License (¢cBo6oaH0 pacnipocTpaHsiemoe)
No ITepedenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu n3yyenun npeamera B popmate 3JIeKTPOHHOT0 00yyeHUsl ¢ ucnoJib3oBanuem 10T
[Tporpammer 1uist BuaeokoHdepennuit: Zoom Cloud Meetings, SIuaekc Tenemocrt.
Dnexkrponnas mwiatdopma Moodle.

3.2. UndopmanuonHoe odecreyeHne peaau3aluu NporpaMmmbl

Jiia peanuzanuy nporpaMmbl OMOIHOTeuHBINH (OHI 00pa30BaTENLHON OpraHU3aIuU T0JDKEH
UMETh T[eYaTHbIE W/WIM DBJEKTPOHHbIE oOpa3oBaTelbHbIE U WHGOPMAIMOHHBIE PECYPCHI,
pPEKOMEHIyeMble JJIsl UCTIONb30BaHus B 00pa30BaTeIbHOM MpoIiecce.
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Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JAHUH, JAONMOJHHUTEJIbHOUH JIMTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. 3axapos B.b. buonorus. ba3zossiii ypoenb. 10-11 knace : yueOnuk / B. b. 3axapos, H. 1.
Pomanoga, E. T. 3axapona : nox pen. E. A. KpukcynoBa. — Mocksa : Pycckoe cimoso, 2020 // 9bC
AliOyKc - TekcT: 35eKTpOHHBIN. — PexxuM noctyna: st aBTOpU3. MOJIb30BaTENEH.

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

2. Kamenckuii A.A. buonorus . O6mass O6wmomorusi. 10-11 kmaccel. ba3oBwlii ypoBeHB :
yuebnuk / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuxk. - 5-e uzn. - Mocksa : JIpoda, 2017. -
368 c., ui. - TeKCT : HemoCPEICTBEHHBIM.

3. Babumesuu A. I1. buonorust 9-11 kimacchl : KOMIEKIHsST MHTEPAKTUBHBIX Mozened + 1C:
buonornuecknii kouctpyktop 3.0 / A. I1. Babumesuu ; 1C Ilabmumunr ; LleHTp mepcrneKTUBHBIX
TEXHOJIOTHH. - 4-¢ u3n., nepepad. - [6. m.] : 1 C [Mabmumunr, 2013-2017. - 1 uHTEpaKT. BUACOIUCK
(CD-DVI). — 3aru. ¢ Tuty. sKpaHa. — DJIeKTPOHHAs MPOrpaMMa : JJICKTPOHHASL.

3.2.3 IlepedyeHb nmpogecCHOHAJIBHBIX 0a3 JTAHHBIX M MH(OPMALMOHHBLIX CHPABOYHBIX
cucTeM:

4. Koucynprantlltoc : cnpaBoyHO-TIOMCKOBasi cuctema : odurmaibHbii caiit. — URL
. https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBIH

5. Tapanr : undopmaimonso - mpaBosoit moprain. — URL : https://www.garant.ru/ . —
TeKCT : 2JIEKTPOHHBIM.

6. Koxmekc : mpodeccuonanbHas cnpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
TeKcCT : 2JIEKTPOHHBIN

7. OnexktpoHHas Oubnuoreka Y4eOHO-METOAMYECKOro IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOAOPOKHOM TpaHcmopte : odunmanbubiii caiit. — URL : https://umczdt.ru/books/. —
Pexum nocryna: s aBTOpU3. OJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIN.

8. Jlawp : amektponHas OuOnmoteunas cucrema. — URL : https://e.lanbook.com/. —
Pexum nocryna: s aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

9. BOOK.ru: snekrpoHHO-OnbIMoTeYHass cucrema : caiit / KHOPYC : m3marenbcTBO
yuebHoit muteparypbl. — URL : https://book.ru/. — Pexxum nocryma: uist aBTOpH3. MOJIb30BaTeNei
- TeKCT : 3IeKTPOHHBIN.

10. Ibooks.ru : snexTpoHHO-OmMGIMOTEeuHas cucrema. — Cankr-IlerepOypr. — URL
https://ibooks.ru/. — Pexxum goctyma: st aBTOpHU3. MOjIb30BaTeseil. - TEKCT : 3JIeKTPOHHBIN.

11. eLIBRARY.RU : HayuHas snekTpoHHas Oubiamoreka : cailT. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum poctyma: s 3aperucTpup.. mosb3oBateneit. — Tekct
JJIEKTPOHHBIN.

12. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanmuu : OQUIMATBHBIN CaWT. —
Mockga, 2010-2023. — URL : https://mintrans.gov.ru/. — TeKcT : 37eKTPOHHBIH.

13. PXK]I : opunmansusiii caidt. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBIH

14. denepanbHOE AareHTCTBO KEJIE3HOJOPOXKHOTO TPAHCIOpPTa : OQULHMAIBHBIN CaWT. —
Mockga, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 37eKTPOHHBIA.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM JUCIIUILINHBI

KoHTponp ¥ OlleHKa pe3yabTaTOB OCBOCHHS Y4eOHOW IWCIMILIUHBI PACKPHIBAIOTCS depe3
TUCIUIUIMHAPHBIE PE3yJbTaThl, HampaBlieHHble Ha (OpMHUpPOBaHHE OOIIMX KOMIETEHLUUH IO
paszienaM U TeMaM Co/Iep)KaHus yueOHOro MaTepuara.

[Tpomexxyrounas arrectramus B hopme oughghepenyuposannozo 3auema.

Oomasi/npodeccuoHanbHast
KOMIIeTeHIINA, IHIYHOCTHBIE Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pe3yabTtatsl (JIP)
Paznen 1. Kuaerka - | KontponbHas pabora
CTPYKTYpPHO- «MouneKynsipHbII YpOBEHb
(pyHKUIHMOHAJIBHAS OpraHM3aL1H )KUBOTO»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. O6mas
JIP 23 XapaKkTePUCTUKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemass  JUCKyCCHsl IO
OK 02 (GyHKIMOHATBHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIus KJIEeTOK Brimonnenue u 3almTa
JIP 23 nabopaTopHOii paboThI
JIP 30 [IpakTrueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIICHUH C  Mpe3cHTaIUeH,
MIOJIFOTOBJIEHHBIX 110 MEPEYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
IpenojaBaTeneM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBIA OIIPOC
OK 02 ¢byHKMoHanpHbIe ¢akTopsl | [IpakTHueckoe 3aHsATHE
JIP 23 HACJIEACTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O6MeH BemiecTB U | PpOHTAIBHBIN 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. Ctpoenme u | KontponbHas pabora «CrpoeHue
(pyHKIMHM OpraHu3ma U QYHKIIUU OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCcCus
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, IKUBOTHBIX U
JIP 23 YeJI0BeKa
JIP 30
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OK 01

Tema 2.4. 3akOHOMEPHOCTH

@poHTATBHBINA OITPOC

OK 02 HACJIEI0BAHNS TectupoBanue
OK 04 [IpakTryeckoe 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 W3MEHYUBOCTH [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 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 YeJI0BEKa — aHTPOIIOTEHE3
JIP 23
JIP 30
Paznen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEeKThI
SKOJIOTHH
OK 01 Tema 4.1. Dxonormueckue | TectupoBanue
OK 02 (bakTOpBsl U CpeJibl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. Ilonynsauus, | I[IpakTuueckoe 3aHsTHE
OK 02 coo00111eCcTBa, YKOCUCTEMBI
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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I1IK 2.3

JIP 23
JIP 30
OK 02 Tema 4.5. Bnusinue | OuenuBaemasi 1UCKyccus
OK 04 COLMAJIBHO-?KOJIOTUYECKUX | Boimonnenue nabopaTopHOH
OK 07 (dakTopoB Ha  370pOBBE | pabOTHI
K 2.3 YernoBeKa
JIP 9
JIP 23
JIP 30
Pazgen 5. bBuoaormsi B | 3amuTra Keiica: MpeICTaBICHUE
JKH3HH pe3yibTaTOB  pelIeHUsI KeWCcoB
(BBICTYILJICHHE C TIPE3EHTAIINCH )
OK 01 Tema 5.1. buorexHosoruu B | Beimonnenue keiica Ha aHaIu3
OK 02 JKA3HU KaX0ro uH(popManuu 0 Hay4HbIX
OK 04 JOCTUKEHHUSIX B obnactu
[IK 2.3 FeHETUYECKUX TEXHOJIOTHH,
JIP 23 KJIETOYHOM UH)XEHEpUH,
JIP 30 MHHUIIEBBIX OHMOTEXHOJIOTHH,
MpeACTaBICHUE pe3ynbTaTOB
pelIeHus KecoB
OK 01 Tema 5.2. buorexHonoruu B | Beimonnenue keiica Ha aHaIu3
OK 02 IIPOMBIIUIEHHOCTH uH(popManuu 0 pa3BUTHH
OK 04 MPOMBIIIICHHBIX OHOTEXHOJIOTHH,
IIK 2.3 MIPEACTABJICHHE pe3ynbTaToOB
JIP 23 peLIeHus KeMCOoB
JIP 30
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIMOHHbIE 0€3 MPUMEHEHHs] MYJIbTUMEAUMHBIX CPEACTB U 0€3 pazlaTOYHOro
Marepuaa;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYK/ICHHUS JTOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTEIbHBIC M KOHTPOJIbHBIE PAaOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

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

5.2 AKTHBHBIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKLINH;

- paboTa B Tpynmax;

- yueOHasi IUCKYCCHS;

- ZICTIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJible CTOJIbl (KOH(EPEHIIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENNA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHi;

- METOJI MOAYJIFHOTO O0Y4eHHS;

- 0OyueHme ¢ MCIOJIb30BaHIEM KOMITBIOTEPHBIX 00y4aIONIMX MPOTPaMM;

(83aumooeticmeue npenooasamens kKax cyovekma ¢ 0OVUAIOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMeIbHOCIU).
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