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1 TIACHOPT PABOYEI MPOT'PAMMBI YYEBHOW JUCIUATIIAHEI (TPEJMETA)
OVI1.13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouas mporpamma yueOHON nuctmmnabl (npeamera) OVYIL13 Buonorus siBnsercs 4acTbio
porpamMMsbl cpeHero oomero oopazoanus o cneruansHoctr CI1O 13.02.07 DnekTpocHabXeHHE.

[lpu peanuzammu pabodell MporpaMMbl MOTYT HCIIOJIB30BATHCS Pa3lIMUHbIe 00pa30BATEIHHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, SJIEKTPOHHOE O0yUYCHHE.

Pabouass mporpamma y4eOHoit aumcummuHbl (npenmera) OVIL13 Buomorus MoxeTr OBITh
UCIOJIb30BaHa B MPO(ECcCHOHANBHON MOATOTOBKE, MEPENOJrOTOBKE M IMOBBIIICHUH KBAIU(DUKAIINH
pabouux no npodeccusim:

DJIEKTPOMOHTEP KOHTAKTHOM CETH;

DIEKTPOMOHTEP IO IKCILUTyaTal[Mi pacIpEIeIUTEIbHBIX CETEN;

DNIEKTPOMOHTEP TATOBOI MOACTAHIINU.

1.2 Mecto yueoHol qucuuiuinabl (mpeamera) B crpykrype OITOII-TIIICC3:

B yueOnpix mranax OIIOII-TITICC3 yuyebnas qucummimaa (npeamer) OVYIIL. 13 Buonorus Bxoaut
B COCTaB OOIIMX y4yeOHBIX IMpPeAMETOB, (hopMUpyeMbIX U3 00s3aTeNbHBIX NpeaMeTHbIX obaacteit GI'OC
cpennero obmiero oOpasoBanusa, s cnenmanbHOocTed CIIO. C yuérom mpodwmist ocBaBaeMoid
CIIEIMAJIbHOCTH JIJaHHAs yueOHas TUcuuIuIMHA (TIpeaMeT) peanusyercs Ha | Kypce.

1.3 Il.ianupyembie pe3yJIbTAThI OCBOCHHUS Y4eOHOI M CUUILIHHBI (TIpeaMeTa):

1.3.1 Heab y4yeOHoii AuCHUNIMHBI (IpeaMeTa):

dbopMupoBaHue y 00yYarOIIMXCS MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATBLHOW OpraHU3aluu
YKUBBIX CHCTEM PAa3HOTO paHra Kak OCHOBBI IIPUHSITHS PEIICHUI B OTHOIICHUHU OOBEKTOB KUBOW MTPUPOIBI
U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.3.2 B pe3yabTare 0CcBOeHUsI Y4eOHOMH TMCUMILIMHBI (MPeaMeTa) 00y4arouiics 10/15KeH

yMeThb:

—  OIpEeAesATh KUBbIE OOBEKTHI B IPUPOJE; MPOBOJAUTH HAOIIOACHUS 3a 3KOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX U AHTPOIIOI'€HHBIX U3MEHEHUHN, UHTEPIPETUPOBATh PE3YIbTaThl HAOIIOACHMUI;

— TPOBOAMUTH  MpocTeillmue  OMOJOrMYecKHe  HKCIEPUMEHTAlbHbIE  HCCIEOBaHUS  C
co0JIroIeHUEeM MTpaBHIl G€30MacCHOT0 O0palleHUs! C 00bEKTaMU U 000PYIOBAaHUEM;

—  HUCHOJB30BaTh MHPOPMAIHIO OMOIOTHYECKOT0 XapaKTepa U3 pa3INdHbIX UCTOYHHKOB;

—  IPOTHO3MPOBATh MOCJEACTBUS CBOEH AEITEIBHOCTH 10 OTHOLICHHIO K OKpYXarolle cpene,
COOCTBEHHOMY 3/I0pPOBBIO; 0OOCHOBBIBATh U COOJIIOJaTh MEPBI MPO(UIAKTUKH 3a00I€BaHUM;

3HATh:

—  CTpOoeHHe, MHOrooOpas3ne U OCOOCHHOCTH HMBBIX CHCTEM pAa3HOTO YPOBHsS OpraHM3alluy,
3aKOHOMEPHOCTH NMPOTEKaHHsI OMOJIOTHYECKUX MPOLIECCOB U SIBIIEHUI B OKpY’Kalollel cpene, EeNTOCTHYIO
Hay4yHYI0 KapTUHY MHpPA, B3aUMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

— 3HAYUMOCTh JIOCTIDKEHUH OHOJOTMYEeCKOW HAayKd W TEXHOJOTHH B MPaKTUYECKOM
JeSITEeIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI U arpoOUOTEXHOIOTUH.

1.3.3 Ilnanupyemble pe3yJibTaThl OCBOCHHUS Y4eOHOH JUCHHMILVINHBI (IIpeiMeTa):

IInanupyemMsle pe3yJbTaThl 00y4eHHSA
OO0mme KoMneTeHIUH > pY pesy Y 3
O0mme JAucuuniimHapHbie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTH 3HAHUI O MeCTe U
CIOCOOBI PENICHUs 3371a4 | BOCHUTAHHSA: posu OMOJIOTUM B CHCTEME HAYYHOTO

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriaroibHOU Gopme, hopMupyemble 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM
3 ucuuiiMHapHble pe3yNbTaThl YKa3bIBAIOTCS B COOTBETCTBHM C MX TOJNHBIM TepedneM Bo ®I'OC COO (B mocieneit
penaxiuu ot 12.08.2022)




npo¢eCcCuOHATBHON
ACATCIIbHOCTHU
MPUMEHUTEIHHO K
Pa3JINIHBIM KOHTCKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHUE

LICHHOCTH MacTepCTBa,
TPYI0JIIO0HE;
-  TOTOBHOCTb K  aKTHBHOH

JEATENILHOCTH  TEXHOJIOTHYECKOM
U COIMAIBHOW HAampaBIEHHOCTH,
CIIOCOOHOCTh MHHUIMHPOBATb,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBITIOJIHSTH TAKYIO JICATEIbHOCTD;
- MHTEpEC K pa3IHyHbBIM chepam

npodecCuoHAIbHON
NeSATEeIbHOCTH,

OBnanenue YHHUBEPCaTbHBIMU
y4eOHBIMU MO03HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYeCKUe
nelcTBHA:

- CaMOCTOSITEIIbHO
(bopmynHupoBaTh u
aKTyallu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBII
MPU3HAK WM OCHOBaHUA IS
CpaBHEHHUA, KIacCUPUKAIUU U
0000IIICHHS;

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

- BBISBIISAITH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

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

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu pereHnun
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIEA0BATEILCKHE
JlefiCTBUA:

- BIaJeTh HaBbIKAMU Yy4eOHO-
HCCIEA0BATEIBCKON U NMPOEKTHON

JeSITeNbHOCTH, HaBBIKAMU
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIICZICTBEHHBIE CBSI3U u
aKTyallu3UpOBATh 3a/avy,
BBIJIBUT'aTh TUIIOTE3Y €€ PCIICHUA,
HaXOJUTh apTryMEHTBI TUIS
JI0Ka3aTelbCTBa CBOMX
YTBEPKJACHHUIA, 3a/1aBaTh

3HAHUS; (bYHKIIMOHATTBHON
IPAaMOTHOCTH 4YeJIOBEKA JIJISl PCIICHHUSI
KU3HEHHBIX TPO0IIeM;
c(hOpMUPOBAHHOCTH
pacKpbIBaTh COJIepKaHHE
OCHOBOIIOJIATAIOMINX ~ OMOJOTUYECKUX
TEPMUHOB W TIOHSATHI: JXU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHW3M,  BHII,
HOMYJISIIHS, 9KOCHCTEMa, OHOIICHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIIECTB M TPEBPAlICHUE DHEPTHUN),
romMeocras (camoperynsius),
OMoCHHTE3 Oeika, CTPYKTYpHas
OpraHu3aIus KHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJsus,
CaMOBOCIIPOU3BEICHUE (PETIPOLYKIUS),
HACJICICTBEHHOCTD, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBAsI OpraHU3AIIHS;

YMEHUSA

c(hOpMHUPOBAHHOCTh yMEHUS
pacKkpbIBaTh coziepKaHue
OCHOBOMOJIAralomux  OHOIOTUYECKUX
TEOPUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHOH, MYTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKkpbIBaTh OCHOBOIIOJIATr A0 IINE
OMOJIOTHYECKUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpens,
T. Moprasa, H.N. Baswuiosa,

. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPaHMIIBl UX TMPUMEHUMOCTH K YKHUBBIM
cucTemawm;

MpuoOpeTeHne OMbITa PUMEHEHUS
OCHOBHBIX METOJIOB Hay4HOT'0
TO3HAHMSI, UCTIOIB3YEMbIX B OUOJIOTHH:
HAONIOZCHUS W ONUCAaHUA  JKHMBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3alu u MIPOBEICHUS
OMOJIOTHYECKOTO HKCIIEPUMEHTA,
BBIJIBDKCHUS ~ TUIIOTE3,  BBISABJICHUS
3aBUCUMOCTH MEXJy HCCIETyEeMbIMU
BETMYMHAMU, O0BSICHEHUS TTOTYyYECHHBIX
pe3ynbTatoB U (OpMyIHpOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAYUYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIICISATH
CYIIECTBEHHBIC TPHU3HAKA BHUPYCOB,
KJIETOK  MPOKapUOT U  JYKAPUOT;
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OIICHO30B H




napaMeTpsl U KPUTEPUU PELICHHUS;
- aHAIM3HWPOBATh MOJyUYCHHBIE B

xojie pelieHus 3a/1a41
PE3YJIbTATHI, KPUTUYECKH
OLICHUBATh HX JOCTOBEPHOCTH,
NPOTHO3UPOBATh HM3MCHCHUE B
HOBBIX YCIIOBUSIX;

- yMEThb NEPEHOCHTh 3HAHUS B
MO3HABATEIBHYIO u
MPAKTUYECKYIO o0macTu
JKU3HEICATSIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTeH;

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

- CHOCOOHOCTh MX HCHOJIH30BaHU
B ITO3HABATEIIFHON M COITMAJIbHOMN
MPAaKTUKE

O0COOEHHOCTH TPOIECCOB
oOMEHa BEWIECTB M IMPEBpaILCHUS
SHEPrud B  KJIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO M DHEPreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, Me03a,

9KOCHCTEM;

OIIJIOJJOTBOPEHMUS, pa3BUTHS u
pa3MHOXKCHHS, WH/IMBUIYAJILHOTO
pa3BuUTHg oOpraHuzMa (OHTOT€HE3a),
O60pBOBI 3a CyIIIECTBOBAHUE,
€CTECTBEHHOI0 ot0opa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHwus, BIIMSTHUS
KOMIIOHEHTOB HKOCUCTEM,
AHTPOITOTEHHBIX U3MEHCHU I B
9KOCHCTEMAX CBOCH MECTHOCTH,

KPYroBOpOTa BELIECTB M MPEBpAIlCHHE
SHEpPruu B Ouocdepe;
cOpPMUPOBAHHOCTh yMEHHS peIIaTh
OHMOJIOTMYECKHE 3aJlaud, COCTaBIISATh
TCHOTHITMYECKUE CXEMbI CKPCIUBAHHMS
JUIE  Pa3HBIX THUIOB HACIECIOBAHHS
NPU3HAKOB y OPraHU3MOB, COCTAaBIIATH
CXEMBI TIepeHOCca BEUIECTB U SHEPTUH B
9KOCHCTEMaXx (IIeMH MUTAHUS, TUIIECBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPECTBA
MOKCKA, aHaTN3a U
MHTEPIpETANN
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTeNbHOCTH

B o0siacTH HEHHOCTH HAY4YHOIO
NO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33PEHUSI,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu " 00I11eCTBEHHOMN
MIPAaKTUK{,  OCHOBAaHHOIO  Ha
auasnore KYJBTYP,
CMOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETr0 MECTa B IOJIMKYJIBTYPHOM
MHUpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM
U YUTATEIbCKOM KYJIBTYpPHl Kak
CpElCTBa B3aUMOJICUCTBUS MEXKY
JIIOIBMU U II03HAHUS MUDA;

- OCO3HaHWE ILIEHHOCTH HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NEeSTeNIbHOCTh WHAMBHUIYyabHO U
B IPYIIIIE;

Osnanenue YHUBEPCAITbHBIMHU
y4eOHBIMU MI03HABATEJILHBIMU
JNEUCTBUSIMU:

B) padoTta ¢ nHpopManmei:

c(hOpMUPOBAHHOCTh yMEHUMI
KPUTUYECKH OLEHUBATh HHGOPMAIIHIO

OMOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIEC 3HAHUS
U3 Pa3IUYHBIX MCTOYHHUKOB (CpeacTBa
MaccoBod  MHQOpMAIMH,  HAy4HO-
HOIYJIIpHBIE MaTepHabl);
HUHTCPHIPECTUPOBATE ITUYCCKUC ACIICKTBI
COBPEMEHHBIX UCCIIEIOBaHUM B
O6uosIoruu, MeAUIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100aTbHBIC
9KOJIOTHUECKHE poOIEeMBI
COBpPEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3ULHIO;

c(OPMHPOBAHHOCTh YMEHUH CO37aBaTh
COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE
COOOILIEHNs] HA OCHOBE OMOJIOTMYECcKON
nHpopmanuu u3 HECKOJIBKUX
HUCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTr OuoJorun




- BJIAJICTh HABBIKAMH MOJYYCHHSI
uHbOpMAlUM U3  HMCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATh TOMCK, aHAlU3,
CHCTEMAaTH3aIUI0 u
MHTEPIPETALUIO UHPOpPMALTUU
pa3NuuYHBIX  BHIOB ©  (opm
MIPEICTABIICHHSI,

- CO3/1aBaTh TEKCThI B Pa3JIMYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHHS

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

- OICHHMBAaTh  JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  MPAaBOBBIM  H
MOpPAJIbHO-3THYECKUM HOpMaM;

- UCTIOJIb30BATh cpeacTsa
MH()OPMAIIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI
B pelIeHun KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHM3alMOHHBIX  33ga4y ¢
coOIroieHNEM TpeOoBaHUI
SPrOHOMHKH, TEXHHUKH
0e30I1aCHOCTH, TUTHCHEL,

pecypcocOepexeHusi, MPaBoOBbIX U
ATUYECKHUX HOPM, HOPM
HH(pOpPMaIMOHHOM 06€301MacHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH

OK 04. DOddexrtusHO
B3aMMO/IEHICTBOBATh U
paboTaTth B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMU Yy4eOHO-
HCCIIEA0BATENBCKOM, MPOEKTHON U
COLIMAJIbHON JESTENIHOCTH;
OBjaieHHe yHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMeCTHas 1eITeJIbHOCTD.

- TOHHMMaTh MW UCHOJb30BaTh
MIPEUMYIIECTBA KOMaHJHOW U
WHIUBUAYAIbHON paboThI;

- IPUHHUMATh LIEIU COBMECTHOMN
NEeSITeNIbHOCTH, OPTaHNU30BbIBaTh U
KOOPJAMHHUPOBATh JIEHCTBUSA IO €€
JOCTH)KEHHMIO: COCTaBIATh ILUIAH
JEUCTBUN, pacupelnelsiTb pojid ¢

npuoOpeTeHre  OmblTa  MPUMEHEHHs
OCHOBHBIX METOJI0B HAy4HOTO
MIO3HAHUS, UCIIOJIb3YyEMbIX B OMOJIOTHH:
HaOJIIOIEHUST M OINHUCAHMUS  KHUBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3alu u IIPOBEJCHUS
OHOJIOTUYECKOT0 AKCIIEPUMEHTA,
BBIIBJKEHUSI  TMIIOTE3,  BBISIBICHHUSA
3aBUCHUMOCTH MEXJy HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHS TTOJTyUYEeHHBIX
pe3ynbTatoB U (OpMYIHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM Hay4YHBIX
MIOHSATUI, TEOPUN U 3aKOHOB




y4€TOM  MHEHUH
o0cyXIaTh
COBMECTHOM paboThI;
- KOOPAMHUPOBATH U BBITIOJIHSITH
paboTy B YCIOBHSX pPEaJbHOTO,

Y4aCTHUKOB
pe3ynbTaThl

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

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

OBiajgeHne yHUBepCAIbHBIMH

peryJATUBHBIMH JeHCTBUSIMU:
r) IpUHSATHE Cce0s1 W JAPYrux
JI0en:

- NOpUHUMATh  MOTHUBBI |
apryMeHThl JPYTUX JOJeH Mpu
aHayuze pe3yIbTaToB
JeSITeNIbHOCTH,

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

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMATh MHP C  [O3HIUH
JPYTOro 4ejoBeKa

OK 07. CopnelicTBOBaTh
COXPaHEHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuto,
MIPUMEHSITH 3HaHUsI 00
M3MEHEHMHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ (eKTHBHO AecTBOBATH
B UPE3BBIYAHBIX
CUTYyaLUsAX

B o6s1acTH 3K0/10rMYECKOTO
BOCIIUTAHHSA:

- c(hOpMHUPOBAHHOCTH
9KOJIOTHUECKOMN KYJIBTYPBI,
MMOHMMAaHHUE BIUSHUS COLIMAIIBHO-
SKOHOMMUYECKHUX TIPOLIECCOB Ha
COCTOSIHUE MIPUPOIHOMN 51
COLIMAJIbHOW Cpelbl, OCO3HAHUE
r7100aIbHOTO Xapakrepa
9KOJIOTMUECKUX MPOOIIeEM;

- IJIAHUPOBAHUE U
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpPY)KaIOIllel Cpefie Ha OCHOBE
3HaHUSA  LelIed  yCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA;
AKTHUBHOE HENPHUATHE JIEUCTBUH,
MIPUHOCALINX BPEJ OKPYKarolEen

cpene;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusiTHbIE

JKOJIOTUYECKHE IIOCJIEICTBUS
MpEeATPUHUMAEMBIX JIEUCTBUH,
MpeAOTBPALIATh UX;

- pacimpeHue OIbITa
JEeATEIbHOCTH 9KOJIOTUYECKOU

c(hOpPMHUPOBAHHOCTH YMEHHUS
OPUMEHATH TOJy4YCHHBbIC 3HAHUS IS
00BACHECHUS OMOJIOTMYECKHUX
MPOIECCOB U SBICHUH, JUISI TPUHSITUS
MPAKTUYECKUX peLeHuit B
MMOBCEIHEBHOM  KU3HH C  ICNBIO
oOecreyeHnss 0E30IIaCHOCTH  CBOETO
3I0pOBbS M 3JI0POBbS OKPYXKAIOIINUX
Jr07IeH, coOMI0IeHNs 3I0pOBOTO 00pasa
YKU3HU, HOPM TPaAaMOTHOTO TIOBEJICHUS B

OKpY’Kalollled  NPUPOJHOW  Cpee;
MOHUMAaH1E HEOOXOINUMOCTH
HCTIOIb30BaHUS JOCTHOKCHHM
COBPEMEHHOM ouosorun "
OMOTEXHONOTHIA ISl PalMOHATIBLHOTO
MIPUPOJIOTIONE30BAHUS




HaIpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOM, MPOESKTHON U
COLIMAJIbHOM JeSITeIbHOCTH

I1K 2.2. OcymiecTBasTh KOHTPOJIb IEATEILHOCTH OpUTaI.

I[IK 2.3. OdpopmisATh TEXHMYECKYIO JOKYMEHTAIMIO [0 OpraHM3allid OOCIYXHBAaHHUS M PEMOHTA
000pyZI0BaHUs MOACTAHIIMH U SJIEKTPUYECKUX CETEH.

IIK 6.1. ObecnieunBarh O€30MacHOE MPOM3BOJCTBO IJIAHOBBIX M aBAPUHHBIX PabOT B 3JIEKTPUUYECKHUX
YCTaHOBKAaX U CETsIX.




2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCIIUILJIMHBI (ITPEJIMETA)

2.1 O0beM yueOHOM AMCUMILIMHBI (TIpeAMeTa) U BUABI Y4eOHOil padoThl

Bun yuyeOHoi padoThl Ooném &
yacax
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM JMCIUILIMHBI (MpeaMeTa) 61
B T.U.
OcHoBHOe coep:kaHue 43
B T.U.
Cogepxanue yueOHOTo MaTepuana 33
NPaKTUYECKUE 3aHATHS 8
71a00paTOPHBIE 3aHATHS 2
IMpodeccnoHaIbHO-OPUEHTUPOBAHHOE COePKAHUE 12
B T.4..
TEOpeTUUecKoe O0yueHue 2
NPaKTUYECKUE 3aHATHS 8
1a00paTOPHBIE 3aHATHS 2
KonrpoabHas padora 4
CamocrosiTesibHasi paboTa odyyaromerocs (Bcero) 11
IIpome:xxyTouHas arrecrauus B gopme 2

oughghepenyupoeannozo 3auema (2 cemectp)




2.2 TemaTnueckuii IVIaH U coiep:kaHue y4eOHoH qucuumnnel (mpeamera) OYIL13 BUOJIOT'UA

®opmupyemble
HaumenoBanue Conep:kaHue y4eOHOTr0 MaTepHuaJia, NpaKkTUu4YecKkue M JadopaTopHble 3aHITHSA, Oo0bem
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst yacop | O LmeTeHIM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouosorudeckux 3HaHWid. CBs3p OMOJNOTMH C JAPYrUMH HAayKaMH: OMOXHMUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u 1p. Ponb u MecTto O6noaoruu B GOpMHUPOBAHUHM COBPEMEHHOMN
KU3HU HAayyHOW KapTUHBI MHpa. YPOBHM OpraHu3aluu >XuBoil Mmarepuu. OOuias XapakTepUCTHKA >KU3HH,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIETOK

CamocrosiTeibHas padora odyuarommxcs Nel 1

1. 3anonHeHue TabMUIBl C ONMCAHUEM METOJOB MHUKPOCKONMPOBAHUS C HUX JOCTOMHCTBAMHU MU

HeJ0CTaTKaMH.

2. 3anonHeHue Tabauibl «Bkiaax ydeHbIX B pa3BUTHE OUOIOTHI.

3. 3anonHeHrne CpaBHUTEIbHON TAOJIUIIBI CXOJICTBA U Pa3IMUUi )KMBOT'O U HEKHUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conepixanue y4yeOHOro MaTepuasa 1 OK 02
(pynkuuonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
OpraHu3anus KJIETOYHOW TEOpUU. THNBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH.
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue NpoKapHOTHYeCKOH KieTku. CTpoeHue

syKapuoTHueckoil kinetku. Hekierounsle popmbl )xU3HU (BUpYCHI, OakTeprodarm)

IIpakTnyeckoe 3ansitue Nel 1

Bupycuble u OakrepuanbHble 3aboneBanHus. OOmMe NPUHLUIBI HCIOIb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTUKOB.

Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO20MOBIEHHbIX NO NEPEYHI0 UCMOUYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

CtpoeHue KJIeTKH (pacTeHHUsl, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUYEHHS (KpaxMmas, KapOTHHOUIBI,

XJIOPOTIJIACThI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHass Tteopuss T. Moprana. CtpoeHue XpomMocoM. XpPOMOCOMHBIM Ha0Op KIJETOK,
(axTops! TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TalyIONHBIN U AUIUIOUAHBIN Habop. HykinenHosbie
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK HaxoxneHue B KieTke, UX cTpoeHHE M (GYHKIMH. MaTpUYHBIC IMPOIECCH B

KJIIETKE: peruTuKanus, OnocuHTe3 Oemnka, penapanus. [ eHeTHIeCcKuii KOl M ero CBOMCTBA

IIpakTuyeckoe 3ansaTue Ne2 2

Pemenue 3a1au Ha onpeieneHne MOCIEA0BATEIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs NoclieIoBaTenbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsiTue Metabonu3M. ACCUMWISLIMS U AUCCUMWISILIUS - BE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBIM U TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTuueckuii 0OMEH.

®dorocuHTE3. XEMOCHHTE3

CamocrosiTesibHas padora o0yuarommuxcs: Ne2 1

3anojHeHne CPAaBHUTEILHOM TaOJIMIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
Kusnennsrii unkia | Comep:kanue y4e0HOro MaTepuasa 1 OK 04
KJ1eTKd. MuTto3s. Kiterounsii 1uki, ero nepuoasl. MHUTO3, €ro CTaiud M NMPOUCXOJAIIME IPOLECCHl. bronormyeckoe
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. IloBenenue xpomocom B Melose. Kpoccunrosep.

bronornyecknii cMbICI Meio3a

CamocrositeibHas padora o0y4yarommxcest Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IMKJIA KJIETKU
KonTpouabnas MonexyspHbI ypOBEHb OPTaHU3ALMH KUBOTO 1
pabora
Pa3nea 2. Ctpoenue u pyHKINH opraiusma (Bcero) 18

(14+4)

Pa3nes 2. Ctpoenue u pynkunnu opranusma (1 cemecrp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copepxxanue y4eOHOro MaTepuaJa: 1 OK 04

MHOroKkjaeTOYHbIE OpraHu3Mbl. B3auMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranusma U ero noJiiep>kaHue B polecce )KU3HeAeITeIbHOCTH
Tema 2.2. 3 OK 02
Dopmbl CoaepxxaHue yueOHOro MmaTepuasa 2
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Pa3MHOKeHUsl @dopMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u mnonoBoe pa3MHOXeHHe. Buasl Oecriosnoro
OpPraHu3MoB pasMHOkeHus. IlonoBoe pa3MHOkeHue. ['ameroreHe3 y >KMBOTHBIX. (CriepMaToreHe3 U OOIEHE3.

Crpoenue noJoBbIX K1eToK. ONaoq0TBOpEeHHE

CamocrosiTeibHas padora o0yuarommxcs: Ne4 1

3arnosHeHHEe TaOIMLIbI ¢ KPATKOM XapaKTepUCTUKON U mpuMepaMu (JopM pa3MHOKEHHsI OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOro MaTepuaja 2 OK 04
pacreHmi, WNunuBuayabHOE pa3BUTUE OPTaHU3MOB. DMOpHoreHe3 u ero craauu. [1octaomMOpHOHAIBHBINA MEPUOI.
KUBOTHBIX U Craguu nocTsMOpPHOHANIBHOTO Pa3BUTUS Yy KHMBOTHBIX M denoBeka. [IpsimMoe m HempsiMoe pa3BHUTHE.
4eJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue y4eOHOro MaTepuasa 2 OK 02
HaCJIe0BaHUA OcHOBHBIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi Tamer. 3akoHsl [. Menugens OK 04

(MOHOTHOPHIHOE M MTOJUTHOPUAHOE CKpeluBanne). B3anmoaelcTBie reHoB

IpakTHyeckoe 3aHsaTHE Ne3 2

Pemienue 3aau Ha onpeziesieHre BEpOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX TPU3HAKOB IIPU MOHO-,

Y-, TOJUTHMOPUIHOM U AHAIM3HPYIOIIEM CKpEIIMBAaHUM, COCTABJICHHE T'EHOTUIIMYECKHUX CXEM

CKpEeLMBaHUs
Tema 2.5. 4 OK 01
Cueniensnoe Copnepxanue yueOHOro Mmarepmuasa 2 OK 02
HacJle/l0BaHue 3akonbl T. Moprana. CuerieHHOe HacleJOBaHHWE TI'€HOB, HapyuleHue cuereHus. HacnenpoBanue
NPHU3HAKOB IIPU3HAKOB, CLEMIJIEHHBIX C [T0JIOM

IIpakTuyeckoe 3ansaTue Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTM BO3HUKHOBEHUS HACIIECICTBEHHBIX IIPU3HAKOB IpHU

CIIETUIEHHOM HACJIEI0BaHUH, COCTaBICHUE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS

CamocrosiTeibHas padora o0y4yarommxcest NeS 1

Pa3paboTka rnoccapus

2 cemecmp 42

Paszgea 2. Ctpoenue u pyHK1uu opraiusma (2 cemecrp) 4
Tema 2.6. 3 OK 01
3aKOHOMEPHOCTH Conep:xaHue yueOHOro MaTepuaa 2 OK 02
H3MEHUYUBOCTH N3mMeHYnBOCTh TIPU3HAKOB. BHIBI W3MEHYMBOCTH: HACJICACTBEHHAss M HEHACJIEICTBEHHas. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacieAcTBeHHOW u3MmeHunBoctu (H.M. BaBuioB). MyranumoHHas Teopus
VW3MEHYMUBOCTH. Buabl MyTaiuii 1 npuurHbl UX BO3HUKHOBeHUs. Kapuotun venoseka. HacineacTeennbie
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3a0oyeBanusg 4ejoBeka. ['eHHBIE U XPOMOCOMHEIC 0oe3HN dYenoBeka. bojesHu ¢ HaCHe,HCTBeHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HadeHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpalicCHM M JICUCHUU
TeHEeTUYECKHX 3a00JIeBaHMI YeI0BEKA

IIpakTu4yeckoe 3anaTue NeS 1

Pemenne 3amau Ha omnpeaencHUe TUINA MyTallMud MpU Tepefaue HaCIEICTBEHHBIX IPU3HAKOB,

COCTaBJIEHUE TCHOTHITMYECKUX CXEM CKpEIIMBAHUS
KonTpoasnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJIonnu 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOIIUOHHOT0 Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
YUYEHHUS. [TepBbie »BomtonmonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonuonHas TeopwHs
MukposBoouns Y. NapBuna. CuHTETHYECKAs TEOPUs IBOIIOLUU U €€ OCHOBHBIE MOJIOKEHUSI.

MuxkposBomtonust.  [lomynsimust kKak »JIeMEHTapHas €AWHUIA SBOJIOUWHU. [ €HeTHYeCKHe OCHOBBI

SBOJIIOIMH. DJeMeHTapHble (aKTOpbl SBONMIONHMH. EcTecTBeHHBI 0TOOp - HampaBisromMii (akTop

»BOJIONNH. BuooOpa3oBaHue Kak pe3yiabTaT MHKPOIBOIIOIHH

CamocrosiTeibHas padora odyuarommxcs: Ne6 1

Pa3pabotka rioccapus

Pa3pa0oTka JeHThl BpeMEHHU Pa3BUTHUS 3BOIIOIMOHHOTO YUEHUS
Tema 3.2. 3 OK 02
MakposBoionusi. | Cogep:kanue yueOHOro MaTepuaia 2 OK 04
Bo3HuKHOBeHHE 1 MakpoosBomonus. PopMbl U OCHOBHblE HampasieHus MakposBomtoruu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JOCTWIKEHUS OMOJIOrHdeckoro nporpecca. CoxpaHeHue 6uopazHooOpasus Ha 3emiie.
3emure ['nnote3bl U TeOpUU BO3HUKHOBEHHUs KU3HU Ha 3emuie. [losiBIeHME MEpPBBIX KIETOK W MX 3BOJIIOLUS.

[TpokaproTel W dyKapHOTHL. [IpOMCXOXKAEHWE MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIAPCTB 3YKapuOT

CamocrosiTeibHas padora o0yuyarommxcs: Ne7 1

Pa3paboTka neHTHI BpeMEHH BOSHUKHOBEHHUS U PA3BUTHS JKU3HH Ha 3eMIie
Tema 3.3. 3 OK 02
IIponcxoxnenne Coaep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTpononiorusi — Hayka o yenoBeke. CucTeMarndeckoe IMojoKeHrne denoBeka. CXOICTBO M OTIWYUS
AHTpoOIOI'¢HEe3 YeJIoBeKa C )KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPONOTE€HE3a. DBOIIOLKS COBPEMEHHOTO YEJIOBEKaA.

YenoBeueckue pacel M HUX CIAUHCTBO. Bperl U OYTH pacCCICHUA 4YCIOBCKAa IO IIIAHCTE.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPCAbI
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CamocrosiTesibHasi padora o0yuyarmmxcs Ne§
Pa3paboTka JIeHThI BpeMEHH MPOUCXOXKICHUS YEIOBEKa

Paszngea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJOTHYECKHE Conep:xkanue y4e0HOr0 MaTepuaia 2 OK 02
(axTops! M cpeasl Cpenbl oOWUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, I1OYBEHHAsl, BHYTPHUOPTaHW3MEHHAs. OK 07
KU3HU OU3NKO-XMMHUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHusMmoB. IlpucnocoOseHus OpraHuzMoB K

XKHU3HH B pasHbiXx cpenax. Ilonsrme skomormueckoro ¢axropa. Kiaccupukamus 3KOJOTHUECKUX

daktopos. [IpaBuno muaumyma FO. JInbuxa. 3akon TosepantHocTy B. Hlendopna
Tema 4.2. 3 OK 01
Honynsinus, Coaep:xxanue yueOHOro MaTepuaJia 1 OK 02
cooduiecTBa, DKojoruyeckas XapakTepUCTUKAa BHJAa W HOMYJSIMM. DKOJOTMYecKas HHILIA BHJA. DKOJIOTHYECKHE OK 07
IKOCHCTEMBbI xapakTepucTuky nonymnsauuu. CoobiiecTBa u 3KocucTeMbl. broneHos u ero crpykrypa. CBs3u Mexny

opranuzMamMu B OuoreHo3e. CTPYKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYLUEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBoporT BelecTB M HOTOK 3HEPruM B skocucteme. Tpoduueckue ypoBHH

IIpakTu4yeckoe 3ansitue Ne6 1

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3alaHUH 10 IMEPEeHOCY BEIIeCTBA W SHEPTHH B

9KOCHCTEMAX C COCTaBJICHUEM TPOo(HUUYECKHX Lienel U MUpaMul OMOMacchl U SHEPTUU

CamocrosiTeibHas padora o0yuyarommxcs: Ne9 1

CocTaBjeHne cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- rJ100aJIbHAs Conep:xanue yueOHOro MaTepuaa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas obGonouka 3emnu. PasButne mnpezacraBieHudl o Ouocdepe B Tpymax B.U. OK 07
cucTemMa Bepnazckoro. O6nactu 6uocdeps! 1 ee koMrnoHeHTsI. JK1Boe BelecTBo Ouocdeps! 1 ero GyHKINH.

3aKoHOMEpPHOCTHU cymiecTBoBaHus Ouocheprl. OcodeHHOCTH Onocdepsl Kak riao0aabHON IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB M OHOT€OXMMHUYECKHE LUKIIBI.

['o0anbpHbIE IKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue y4eGHOro MaTepuasia 2 OK 02
(paxkTopoB Ha AHTpONOreHHbIe BO3ACUCTBHS Ha OWocdepy. 3arps3HEHUs KaKk BUJ AHTPOIOIEHHOTO BO3JECHCTBUS. OK 04
ouocgepy AHTpOIOTeHHbIe BO3JeHCTBUS Ha aTMmochepy. BoszneiictBus Ha ruzpochepy. BosgeiictBus Ha OK 07

autocdepy. AHTPOIIOTeHHbIE BO3JICHCTBUS HA OMOTHYECKHE COOOIIECTBA. IIK 2.2

IMpakTuuyeckoe 3ansitue Ne7 (mpogeccMOHATBLHO-OPHEHTHPOBAHHOE) 2 ITIK2.3 TIK 6.1

OTXO,Z[BI IMPOU3BOACTBA
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Tema 4.5. Bausinue 4 OK 02
COLMAIBHO- Conep:xanue yueOHOro MaTepuaJia 2 OK 04
JIKOJIOTHYECKHUX 310poBbE U ero cocrapisomue. GakToppl, NOJOKUTEIBHO U OTPULATEIBHO BIUSIOIIME HA OPraHUu3M OK 07
(¢paxkTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JCHCTBUI Ha 370POBbE YeNOBEKa (DJIEKTPOMArHUTHBIC IO, IIK 2.2
3I0pPOBbE YeJIOBeKa | ObITOBAs XUMHUS, U30BITOYHBIC TyMbI, PaJUalMs U T.I1.). AJanTanys opraHu3Ma 4ejloBeka K (gakropam [IK2.3 11K 6.1

OKpyxaromieid cpenbl. [IpuHImIBl (HOpMUPOBaHUS 3I0pOBhECOEperamIero mnopeacHus. POundeckas

AKTUBHOCTbH U 310pOBbe. bHOXHMHUYECKHE acCTIeKThl PAIMOHAIBHOTO MUTAHUS

JlabopaTopnasi paGora Ne2 (mpo¢eccHOHAIBLHO-OPHEHTHPOBAHHOE) 2

YMcTBeHHas: pab0OTOCIIOCOOHOCTH
Koutposabnasn Teopernueckue acreKThl SKOJIOTHH 2
pabora

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOI0 MOAYJIsI)

Pa3znen 5. buosorus B :KN3HHA 10 OK 01
Tema 5.1. 5 OK 02
Buorexuoaornu B | Cojep:kaHue yueGHOro MaTepuaia 2 OK 04
JKM3HHU KaKI10T0 buoTtexHonorus kak Hayka W npou3BoAcTBO. OCHOBHBIE HAINPABJICHUS COBPEMEHHOW OMOTEXHOJIOTUU. 1K 2.2

Mertonsl OnorexHonornn. OOBEKTHI OMOTEXHOJOTHHM. JTHUKA OMOTEXHOJIOTMYECKUX W TEHETHYECKHX [NIK2.3 TIK 6.1

sKcriepuMeHToB. [lpaBuna moucka M aHanu3a OWMOZKOJIOTHYECKOW WHGOpPMAIUU W3 Pa3TUYHBIX

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccOBOW HHQOpMAIMH, CETh

WuTepHeT u npyrue)

IpakTuyeckoe 3ansaTue Ne 2

Keilicel Ha ananu3 wHQOpPMAIMK O HAYyYHBIX JOCTHIKEHHUSX B O0JACTH TE€HETHUECKUX TEXHOJIOTHIA,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHas padora o0y4yarommxcs Nel0 1

IToaroroBka npe3eHTauu AJ1s1 3alUATHI Keica
Tema 5.2. 5 OK 01
buorexnooruu IIpakTHyeckoe 3ansaTue Ne9 4 OK 02
pOMBILIEHHOCTH Keiicbl Ha aHanmM3 WHPOPMAIMK O PA3BUTHH TPOMBIIUIEHHBIX OMOTEXHOJIOTHI I%If 101

K 2.2
MMK2.3 TIK 6.1

CamocrosiTesbHasi padoTa odyuaronuxcs Nell 1

HOHFOTOBKa MPpE3CHTAUN JJJI1 3aIIUThI Ke¥ca
IIpoMe:kyTOUHASI ATTECTAIINSA MO JUCHUILINHE (MpeaMeTy): audepeHIIMPOBAHHBIN 3a4eT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI
(IIPEAMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY 00eciedeHnIo

VYueOnast guciuIuiMHa (IpeAMeT) peanu3yeTcs B yueOHOM KaOuHere 0€30MacHOCTH
YKU3HEIEATEIbHOCTU U OXPAHBI TPY/AA.

O6opynoBanue yaeOHOTo KabUHeTA!

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYarOUINXCs;

— pabouee MeCTO MpenoaBaTes;

— METOJIMYECKHE MATEepUaIbl 10 AUCIUIUIMHE (IPEIMETY).

Texnuueckue cpencrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTelsi: KOMIBIOTEPHOE
000py/si0BaHUE, COOTBETCTBYIOLIEE COBPEMEHHBIM TpeOOBaHMSIM O€30MacCHOCTH U HaI&XKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO()YHKIIMOHAJIBHOTO HCIIOJIb30BAaHUS KaOMHETa C LENbIO
W3ydeHUsT Y4eOHOW AUCIHUIUIMHBI (MpeaMera), MyJIbTUMEAUHOE 000opymoBaHuEe (IIPOCKTOP U
NPOCKIIMOHHBIN 3KpaH WIM HHTEPAKTUBHAS JOCKA), JOKaJbHAS CETh C BBIXOJ0M B Internet.

HaumeHoBanue crenuaibHOrO TOMEUIEHHS: YydeOHas ayauTopus i IPOBEICHUS
MPAKTUYECKUX 3aHATHH, TPYNIOBBIX KOHCYIbTAIMHA, WHAWNBHAYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTpPOJIS, TMPOMEXKYTOYHOM aTTeCTallud, OCHAIleHHas OO0OpYyJOBaHMEM M TEXHUYECKUMHU
CpeACTBaMU OOYYEHHs, a TaKK€ YHUTAIBHBIA 3a, TIOMEIIEHUE IS CaMOCTOSITENIbHOW pPabOTHI, ¢
noctynioM k cetn «Mutepuer» 1 DUOC. OcHalleHHOCTh: KOMIUIEKT y4eOHOU mebenu, HOYTOYK,
IPOEKIIMOHHOE 000py0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

Ilepeyenb JIMIEH3MOHHOTO ¥  CBOOOJHO PacCHPOCTPAHAEMOr0 INPOrpaMMHOIO
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 Kax 101
KOpOoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kourenr-puaptp SKYDNS 10-05109
MporpammHoe obecneyeHre no GNU General Public License (cBo6ogHo pacnpocTpaHsemoe)
Ne [lepeuenp
1 | Open Office
2 | Moit O¢uc
3 | Gimp

IIpu u3yyenun npeamera B popMate JICKTPOHHOI0 00y4eHusi ¢ ucnojn3osanuem JJOT
[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, SIuaekc Tenemocr.
OnexrponHas miardopma Moodle.

3.2. AudopmaninoHHoe odecnieyeHne pean3aiun nNporpaMmmMbl

JIns peanusanuu nporpaMMbl OHOIMoTedHbIi GoHI 00pa30BaTEIbHON OpPraHU3allH JT0JKEH
UMETh TICYaTHbIC W/WIM 3JCKTPOHHBIC 00pa3oBaTelbHbIE © HHPOPMAIMOHHBIE PECYPCHI,
PEKOMEHIyeMbIe /ISl HCTIOIb30BaHMs B 00pa30BaTeIbHOM IPOLIecCe.
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Ilepedyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
AAHHBIX 0M0JIMOTEYHOr0 (hoHaA:

3.2.1 OcHOBHBbIC HCTOYHUKH:

1. buonorus: 10-ii kmacc: 0a3zoBelii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakmueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbId // Jlanp :
snekTponHoOnOaroTeuHas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexxum moctyma:
i aBTopu3. [lonezoBareneit/

2. buonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : ydyeOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u ap.]. - 6-e usn., crep. - Mocksa : [IpocBemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anexTpoHHbIN // JlaHb : AIEKTPOHHO-OMOIMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: i aBTOPH3. MOJb30BATEIICH.

3.2.2 Tlepeyens mpogeccHoHAIbHBIX 023 JaHHBIX U MH(OPMAIMOHHBIX CHPABOYHBIX
CHCTEM:

3. Koncynprantlluroc : cipaBoYHO-TIOMCKOBasi cuctema : opurmansHbii caiit. — URL
: https://www.consultant.ru/. - TekcT : 3IeKTPOHHBII

4. Tapant : uapopManmoHHo - npaBoBoi nmopran. — URL : https://www.garant.ru/ . —
TeKcT : AJICKTPOHHBIN.

5. Kogmekc : nmpodeccuonanbHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : AICKTPOHHBIN

6. DOnekrpoHHas OubmMoTeka YUYeOHO-METOJAMYECKOrO0 IIEHTpa IO OOpa3oBaHUIO Ha
JKEJIe3HOIOPOKHOM TpaHcmopTe : oduiuanbubid caiit. — URL : https://umczdt.ru/books/. —
Pexxum noctymna: ajis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanb : snexkTpoHHas OuoOmmoreuHas cucrema. — URL : https://e.lanbook.com/. —
Pexxum noctyna: niis aBTOpuU3. MOJIb30BaATENEH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snextponHo-0mbanoTeunass cucrema : cait / KHOPYC : uznarenbcTBO
yueOHoii nmutepatypsl. — URL : https://book.ru/. — Pexxum noctyna: iist aBTOpU3. MOJIb30BaTENCH
- TekcT : 3NIEKTPOHHBII.

9. eLIBRARY.RU : nayunas snexkrpoHHas Oubnuoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgocTyma: pans 3aperucTpup.. Moib3oBaTened. — Tekcr
AJIEKTPOHHBIN.

10. MunuctepcrBo TpaHcnopta Poccuiickoit ®enepanuu : oQpuUIMATBHBIN calT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JeKTPOHHBIH.

11. PXK/I : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TexkcT : 31eKTpOHHBIN

12. ®denepanbHOE areHTCTBO JKEJIC3HOMOPOKHOTO TPAHCIOPTA : OPHUIIMAIBHBIA CalT. —
Mockaa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 3JeKTpOHHBIH.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOU JUCITATLIAHBI

KOHTpOHB H OLCHKa

pe3yNbTaToB

(IIPEAMETA)

OCBOCHU

y4eOHOM  JTUCIUILTAHBI

(mpenmera)

PaCKpBIBAIOTCS Yepe3 NUCIMILIHHAPHBIC PE3yJbTaThl, HAIpPAaBJICHHbIC HAa (OPMUPOBAHHE OOIIMX H
npodecCHOHAIbHBIX KOMITIETCHIIMH 10 pa3esiaM U TeMaM COJIepIKaHus y94eOHOro MaTepHaa.
[TpomexyrouHas atrectanus B popme ouppepenyuposannozo 3auema.

Obuwas/npogeccuonannuas Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIIeTeHIHS
Paznen 1. Kuaerka — | KonrtponbHas pabora
CTPYKTYpPHO- «MouteKynsipHbII YpOBEHb
(pyHKUIHMOHAJIBHAS OpraHU3aIH KUBOT0»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. Oo6mmas | 3anonHeHHE Ta0IUIIBI c
XapaKTePUCTHKA KU3HU OMHCaHUEM METO/IOB
MUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonHenne Tabimuel  «Bxian
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIMLBI CXOJCTBA U Pa3IUYHMA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCAM JIEKIUH
OK 04 OpraHu3aIys KJIETOK Brimonnenue u 3aIuTa
nabopaTopHON pabOThI
[IpakTuueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIeHUH C  Tpe3eHTalueH,
MOJFOTOBJIEHHBIX IO TEPEYHIO
HUCTOYHUKOB, PEKOMEHJ0BAaHHBIX
npenoaaBaTeieM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTANBHBINA ONPOC
OK 02 ¢byHkMoHanbHble (akTopsl | [IpakTHueckoe 3aHsTHE
HaCJIECTBEHHOCTHU
OK 02 Tema 1.4. O6men BemiecTB U | OPOHTANBHBIN OIIPOC
IIPEBpalllCHUE DJHEPIHMM B | 3allOJIHEHUE CPaBHUTEIIbHOU
KJIETKE Ta0JIMLBI XapaKTEPUCTHUK THUIIOB
oOMeHa BeIIeCTB
OK 02 Tema 1.5. JKusnennsii | OOcyxneHnue o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
Meiio3 Pa3pabGoTrka  neHTBI  BpeMEHHU
YKU3HEHHOTO IIMKJIA KIETKU
Paznen 2. Ctpoenne wu | KonrponpHas pabora «CtpoeHue
(GYHKIMH OpraHu3ma U QYHKIIUU OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCcCus
OK 04 OpraHnsma
OK 02 Tema 2.2. ®opmsbl | ODpOHTANIBHBIN OIPOC
Pa3MHOKEHUS OPTAaHU3MOB | 3aroHEeHUEe TaOJIUIBI C KPAaTKOM
XapaKTEPUCTUKON M MpUMEpamMu
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($hopM pa3sMHOKEHHSI OPTAaHN3MOB

OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHuil, SKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTATIBLHBINA OITPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB Pa3zpaboTtka rioccapus
ITpakTnueckoe 3aHaTHe
OK 01 Tema 2.6. 3akoHoMmepHocTH | TecTupoBaHue
OK 02 U3MEHYUBOCTH IIpakTHueckoe 3aHsaTHE
OK 04
Paznen 3. Teopust
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yueHusd. | Pazpabotka rioccapus
Mukpo3BOIIOIHS Pa3paboTrka  7eHTBI  BpEeMEHHU
pa3BUTHUA SBOJIIOILIMOHHOTO
yUeHus
OK 02 Tema 3.2. Makpospomtonus. | OnieHruBaemast IUCKyCCHS
OK 04 Bo3nukHoBeHHe U pa3Butue | PazpaboTka  JIGHTBI  BpeMEHHU
JKU3HU Ha 3emiie BO3HUKHOBEHHS UM  Pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBINA ONPOC
OK 04 YyeJIoBeKa — aHTPOIOreHe3 Pa3paboTka  JIGHTBI  BpeMeHHU
IIPOUCXOXKICHUS YEJIOBEKa
Pa3nen 4. JxoJiorus Kountponbnas pabora
«Teopetnueckue aCIIEKThI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBI U CpeJIbl KUIHU
OK 07
OK 01 Tema 4.2. Ilomynsauus, | CoctaBiieHne cXeM KpyroBopoTa
OK 02 coo00111eCcTBa, IKOCUCTEMBI BEILECTB
OK 07 IIpakTHueckoe 3aHsATHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKyCCUS
OK 02 rinobasnbHas sKosnoruyeckas | TectupoBaHue
OK 07 cucrtema
OK 01 Tema 4.4. Bnusnue | TectupoBanue
OK 02 aHTponoreHHbvIx (QakTopoB | IIpakTHueckoe 3aHsTHE
OK 04 Ha Ouochepy
OK 07
[IK 2.2
I1K2.3 TIK 6.1
OK 02 Tema 4.5. Binanaue | OnennBaemasi UCKyCCHS
OK 04 COLIMAJIbHO-DKOJIOTUYECKUX | BrinmonxeHue nabopaTopHOi
OK 07 (bakTOpOoB  Ha  3/I0pOBBE | pabOTHI
K 2.2 YeJIoBeKa
I1K2.3 [IK 6.1

Pasznex 5. Dbwuogorus B
KHU3HHU

3ammMra Keiica: MpeacTaBIeHUE
pe3yJbTaTOB PEIICHUS KEHCOB
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(BBICTYIIJICHUE C TIPE3EHTAIEH )

OK 01 Tema 5.1. buorexHonoruu B | BeimonHenue keiica Ha aHaIu3
OK 02 JKU3HU KaXJI0r0 uHpopmaruu 0 Hay4YHBIX
OK 04 JIOCTUKEHUAX B obsactu
IIK 2.2 FeHETHYCCKHUX TEXHOJIOTHH,
IIK2.3 T[IK 6.1 KJIETOYHOU HMHXXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MIPE/ICTABJICHHE pe3ybTaTOB
pelIeHus KecoB
OK 01 Tema 5.2. buorexHosoruu B | BeimonHenue keiica Ha aHaIu3
OK 02 MIPOMBIIIICHHOCTH uHpopmaruu 0 pa3BUTHH
OK 04 MPOMBIIIJICHHBIX OMOTEXHOJIOTHH,
[IK 2.2 MPEJICTABICHUE pe3yJIbTaTOB
IIK2.3 TIK 6.1 pEeLIEHHUs KEWCOB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUM TPaJUIMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEIUUHBIX CPEACTB U 0€3 pa3aaTouHOro
MaTepuana;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

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

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmsue npenooagamens Kaxk cyovekma ¢ 00yuarwuMca Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTUBHbIE:

- aKTHBHBIC U MHTCPAKTUBHEIC JICKIINU;

- pabora B rpymmax;

- yueOHasi IUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- HTPOBBIC YIIPAKHCHHUS;

- TBOPYECKHE 3a/IaHUS;

- KpyTJIble CTOJIBI (KOH(EPEHIIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIBTUMEINA;

- peleHne MpoOJIEeMHBIX 3a7ay;

- aHaJIM3 KOHKPETHBIX CUTYaIlNN;

- METOJ] MOJIYJILHOTO O0yUCHHUS,

- 00OyueHHe ¢ MCI0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIInX MIPOrpamm;

(83aumooeticmeue npenodasamens Kax cyovekma ¢ 0OYUAIOWUMCS KAK CYOBEKMoMm
NO3HABAMENLHOU 0esIMelbHOCIU).
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