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1 TIACHOPT PABOYEI MPOT'PAMMBI YYEBHOM IV CHUATIINHBI (TPEIMETA)
OVI1.13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma ydeOHoOM mucturummHbl (nipeamera) OVYIL13 buonorus siBisieTcsl 4acThiO
porpamMMsbl cpeaHero ooiero oopasoBanus o cneruanibHocTi CI1O 13.02.07 DnekTpocHabxkeHUE.

[Mpu peamuzanuu pabodeld MporpaMmbl MOTYT HCHOJIB30BATHCS PA3IUYHBIC 00pa3oBaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTUH, SJIEKTPOHHOE O0yUEHHE.

Pabouass mporpamma y4eOHo# aumcummuHbl (mpenmera) OVIL13 buonorus Moxer OBITh
UCIOJIb30BaHa B MNPO(EeCcCHOHANBLHOM MOATOTOBKE, IMEPENOJrOTOBKE M MOBBIIICHUH KBAIH(DUKAIIH
pabouux no npodeccusim:

DJIEKTPOMOHTEP KOHTAKTHOM CETH;

DIIEKTPOMOHTED IO IKCILTYyaTAMK PACIIPEACIIUTENbHBIX CETEH;

DNIEKTPOMOHTEP TATOBOI MOACTAHIINU.

1.2 Mecto yueoHoii tucuuniuubl (mpeamera) B crpykrype OINOII-IIIICC3:

B yueOnpix mranax OIIOII-TITICC3 yuyebnas mucummimaa (npeamer) OVYIIL. 13 Buonorus Bxoaut
B COCTaB OOIIMX y4eOHBIX IpPEAMETOB, (HOPMHUPYEMBIX U3 0043aTeNbHBIX IpeaAMeTHBIX obnacteit PI'OC
cpennero obmiero oOpasoBanusa, s cnenmanbHOocTed CIIO. C yuérom mpodwmist ocBaBaeMoid
CIIEIMAJIbHOCTY JIJaHHAs yueOHas TucuuIuIMHa (TIpeaMer) peaausyercs Ha 1 kypce.

1.3 Il.ianupyembie pe3yJIbTAThI OCBOCHHS Y4eOHOI AUCHUILIMHBI (IpeaMeTa):

1.3.1 Heab y4eOHO# TUCHUNIMHBI (PeIMeTAa):

dbopMupoBaHue y 00y4arOMMXCs MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATIBLHOW OpraHU3aluu
KHBBIX CUCTEM Pa3HOTO paHTa KaK OCHOBBI IPUHATHUS PEUICHUH B OTHOLICHUN OOBEKTOB KUBOU MPUPOIBI
U B IPOU3BOJICTBEHHBIX CUTYalUAX.

1.3.2 B pe3yabTaTe 0CBOeHUs y4eOHOI THCHUIIMHBI (TpeIMeTa) 00yYaloIuiics 10/ KeH

yMeTh:

—  OINpeAeNsATh KUBbIE OOBEKTHI B IPUPOJE; MPOBOJUTH HAOIIOACHMS 3a DKOCHCTEMaMH IS
BBISIBJICHHSI €CTECTBEHHBIX M AaHTPOIIOT€HHBIX U3MEHEHU, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOICHHIA;

— TMPOBOAMUTH  MpocTeiliume  OUOJOrMYeCKHe  HKCIEpUMEHTANbHbIE  HCCIEIOBaHMUS  C
co0JIroIeHHEM MTpaBHI GE30MACHOT0 00paIeHs C 00bEKTaMU U 000PYI0BAaHUEM;

—  HCIIOJIb30BaTh MHPOPMALIHIO OMOJIOTHYECKOT0 XapaKTepa U3 Pa3InYHbIX HICTOYHUKOB,

—  IPOTHO3MPOBATh MOCJEACTBUS CBOEH AEITEIBHOCTH 10 OTHOLICHHIO K OKpYXarolle cpene,
COOCTBEHHOMY 3/10pPOBBI0; 00OCHOBBIBATh U COOJIIOIATh MEPbI MPO(UITAKTUKY 3a00I€BaHUH

3HATh:

— cTpoeHHe, MHOrooOpasne W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHSI OpraHU3allHH,
3aKOHOMEPHOCTH MPOTEKAaHHUsI OMOJIOTHYECKUX IPOLIECCOB U SIBIEHUI B OKPY’KaIoLIeH cperie, eNTOCTH Y0
Hay4YHYI0 KapTUHY MHpPA, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

— 3HAUYUMOCTh JOCTHXKEHMH OHMOJOrMYecKOM HayKd U TEXHOJOTHMH B INPaKTHYECKOU
JesTeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOTUH.

1.3.3 Ilnanupyemblie pe3yJbTaThl 0CBOCHHUS YUeOHON NTMCUMILIMHBI (IpeaMeTa):

BT R TS — H.nzalmpyeMble pe3yJIbTaThl 00y4eHHs S
O0mme JAucuuniimHapHbie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTH 3HAHUI O MeCTe U
CIOCOOBI PEICHUs 3371a4 | BOCHUTAHMSA: ponu OUOJIOTMM B CHCTEME HAY4HOTO
poheCCUOHATHHON - TOTOBHOCTh K TPYJly, OCO3HAHHE | 3HAHUSI; (G YHKIIMOHATLHOM

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriarojibpHOi Gopme, hopMupyemblie 0011e00pa3oBaTeIbHBIM YIEOHBIM ITPEAMETOM
3 ucuuiiMHapHble pe3yNbTaThl YKa3bIBAIOTCS B COOTBETCTBHM C MX TONHBIM TiepedHeM Bo ®I'OC COO (B mocrejneit
penaxiuu ot 12.08.2022)




JCATCIIBHOCTH
MNPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

[ICHHOCTHU MacTepCTBa,
TPYAOTIO0HE;
- TOTOBHOCTh K  aKTHBHOM

ACATCIIbHOCTH TEXHOJIOTHYECKOM
U COLMAJIBbHON HANpaBICHHOCTH,
CIOCOOHOCTh MHHULIMUPOBATH,
IUIAHUPOBATh U CAMOCTOSTEIHEHO
BBIITOJIHATD TaKYH0 JCATCIbHOCTD,
- MHTEpeC K pa3lM4yHbIM cdepam

npodeccroHabHOM
NeSITeNIbHOCTH,

OBnanenune YHUBEPCATbHBIMU
y4eOHBIMU M03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0azoBble JIOTH4YecKHue
ACeHCTBHSA:

- CaMOCTOSITENILHO
(dbopmynHupoBaTh u
aKTyaJlMu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBII
MpU3HAK WM OCHOBaHUS ISt
CpaBHEHHsI, KiIacCU(UKAUN U
0000IIIEHHS;

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

- BBIIBJISITH 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B
paccMaTpuBaEeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBHI B
NEATEIIbHOCTb, OIICHUBATH
COOTBETCTBHE pe3yabTaToB
LeJIsM, OLICHUBATh PHUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIICHHE npu perieHun
KU3HEHHBIX TIpoOIieM

0) 0a30oBble HCCJIEI0BATEIbLCKHE
JNeHCTBUA:

- BIAACTh HaBBIKAMH Yy4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM

JEATEIIbHOCTH, HaBBbIKAMH
paspereHus mpoodeM;

- BBISABJISITH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3HU u
aKTyaJIN3UpPOBATH 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS,
HAaXOJUTh apryMEHTBI JUISt
JI0KA3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PELICHUS;

TPAaMOTHOCTH 4YeJIOBEKa ISl PEIICHHS
KHU3HEHHBIX MPoOIeM;
c(OPMHPOBAHHOCTH
pacKkpbIBaTh coJiepKaHHe
OCHOBOITOJIATAIONINX ~ OHMOJIOTHYECKUX
TEPMHHOB W TIOHSTHUW: XU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHWU3M,  BHI,
MOMYJISIIKS, JKOCHCTEMa, OHOIIEHO3,
ouocdepa; MeTabo0JIu3M (oOmenH
BEIIECTB W TNPEBpAILCHHE JSHEPIHH),
romMeocras (camoperysmus),
OnocHHTE3 Oerka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JIMCKPETHOCTD, cCaMOperyJsnus,
CaMOBOCIIPOU3BEICHHE (PETIPOLYKITHS),
HACIIE/ICTBEHHOCTD, W3MEHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

YMEHHUS

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATalONUX  OHMOJOTHYSCKUX
TEOpUA W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOJIIOIMOHHOM, MIPOMCX 0K ICHHS
JKM3HHU U 4EJIOBEKA;

c(hOopMUPOBAHHOCTH YMEHHUS
pacKkpbIBaTh OCHOBOIIOJIararoIye
OMoJIOrHYecKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprasa, H.N. Baguiona,

3. I'ekxenst, ®. Mromnepa, K. Bopa),
TPAHMIIBl UX TPUMEHHMOCTU K YKUBBIM
CHCTEMaM;

npuOOpeTEeHNEe OMbITa MPUMEHEHHS
OCHOBHEIX METOH0B Hay4YHOTO
MO3HAHMS, UCTIOJIb3YEMBIX B OMOJIOTHH:
HAONIONEHUS H  OIMCAHHS O KUBBIX
CUCTEM, TIPOLIECCOB U  SIBICHUII;
OpraHu3aIu i MIPOBEICHHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBIDKCHHS  THIIOTE3,  BBISIBJICHUSA
3aBUCHMOCTH MEXJy HCCIEAyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3ynbTatoB  u  (QopMyITHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJIEIATH
CYILLIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  TPOKApUOT W  DYKAPHOT;
OJHOKJICTOYHBEIX M MHOTOKJICTOYHBIX
OpTraHWU3MOB, BUJIOB, OMOTEOIICHO30B
9KOCUCTEM; OCOOCHHOCTH IMPOIIECCOB




- AQHAJIM3UPpOBATH IIOJIYUYCHHEBIC B

xoJe petieHus 3a/1aun
PE3yNbTaThI, KPUTHYECKH
OIICHUBAaTh MX JOCTOBEPHOCT,
MPOTHO3UPOBaTh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- yYMeThb NEepEeHOCHUTb 3HaHHS B
MM03HABATEJIbHYIO "
MPAKTHYECKYIO obrnactu
KU3ZHEICSTEIIbHOCTH;

- yMETh HHTEIPUPOBATh 3HAHHS U3
pa3HBIX MMPEIMETHBIX 00JIaCTEH;

- BBIIBHIaTh  HOBBIC  HJCH,
npeaiararh OpHUTHHAIBHBIC
HOAXOMbI U PELICHHS;

- CIIOCOOHOCTH WX MCHOJIB30BAHUS
B NIO3HABATEJIBHON M COLMATIBHON
MPaKTUKE

oOMEHa BEIIECTB H MPEBpaIICHUs
SHEPruu B  KJIETKe, (OTOCUHTE3A,
IJIACTHYECKOTO W SHEPreTHYECKOTO

oOMeHa, XeMOCHHTE3a, MHTO3a, Meii03a,

OILTOIOTBOPEHHS, pa3BUTHUS u
Pa3SMHOXKCHUA, HHIUBUIYAJIBbHOI'O
pa3BUTHS opraHu3zMa (OHTOreHe3a),
60pbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOT'O otoopa,
BHI000pa30BaHUs,

IPUCIIOCOOJICHHOCTH  OPraHU3MOB K
cpene oburaHus, BIIUSTHUS
KOMITOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX W3MEHEHUN B
IKOCUCTEMAX cBOEIH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M IMPEBpAIlCHHE
sHeprum B onocdepe;
cOpPMUPOBAHHOCTh yMEHHS peIIaTh
OuoyoTMYecKne 3a1adyd, COCTaBJIAThH
TCHOTHIIMYECKUE CXEMbI CKPCIUBAHHS
JUISS  Pa3HBIX THIIOB HACJICOBAHHUS
NPU3HAKOB y OPraHU3MOB, COCTaBJIAThH
CXEMBI IepeHOca BEIICCTB U YHEPTUH B
9KOCHCTEMaXx (IIeTH TTUTaHUS, TUIICBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPEJICTBA
MOUCKA, aHAJIHM3a U
HUHTEPIpETAINH
nH(popMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
JeSTeNbHOCTH

B obsiacTH HeHHOCTH HAY4YHOIO
MO3HAHUS:

- c(hOpPMHUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKH u 00111eCTBEHHOM
NPAKTUKM,  OCHOBAaHHOTO  Ha
Jajore KYJIBTYP,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr0 MeCTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpLICHCTBOBAHME S3BIKOBOM
¥ YUTATEIBCKOW KYJIBTYPHl Kak
CpeACTBa B3aMMO/ICHCTBUS MEXKITY
JOABMH U TIO3HAHUS MUPA;

- OCO3HAaHHE IEHHOCTH HAy4YHOH
NeSITeTbHOCTH, TOTOBHOCTh

OCYIIECTBIATh  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh WUHIAMBHUIYAJIbHO M
B IpyMmIe;

OBsnanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HAaBATEILHBEIMHU
JIEUCTBUSMU:

B) padora ¢ ungopmaumei:
- BJIQJIETh HABBIKAMH TMOJYYEHHS

c(hOpPMHUPOBAHHOCTH YMCHHMA
KPUTUYECKH OLEHHBATh WH(OPMAIHIO
OHOJIOTUYECKOT0 coJiepKaHus,
BKJTFOYAFOIIYIO TICEBJJOHAYYHBIC 3HAHMUS
W3 pa3IUYHbIX HCTOYHUKOB (CpeicTBa

MaccoBod  uH(pOpMaIMH,  HAy4HO-
MOMYJISIPHbIE MaTepuaibl);
MHTEPIPETUPOBATh ITUYECKHE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
O6uosioruu, MeAULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHble
JKOJIOTUYECKHE poOIIEMbI
COBPEMEHHOCTH,  (OpPMHPOBATH IO
OTHOIIEHHIO K HHM COOCTBEHHYIO
MIO3ULIHIO;

c(hOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE
COOOIIEHN HAa OCHOBE OMOJIOTHYECKON
uH(pOopMaIu u3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmnapaTt OMOJIOTHH




uHpopMaMd U3  HUCTOYHUKOB
pPa3HBIX THIIOB, CaAMOCTOSITEJILHO
OCYIIECTBIISITh MOMCK, AaHAaJM3,
CUCTEMATU3ALNIO0 u
WHTEPIpETAIIIO uHbopMaIuu
pa3snUYHBIX BHIOB H  (opm
MIpe/ICTaBJICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX
dbopmMatax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIu u () (S:10)71
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTABICHNS U BU3YyalH3aLliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTB I/IH(l)OpMaI_II/II/I, €

COOTBETCTBHE MIPABOBBIM 51
MOPaJIbHO-3TUYECKHM HOPMaM;

- HCII0JIb30BAaTh CpencTBa
WH(POPMAIIMOHHBIX u
KOMMYHUKAITUOHHBIX TEXHOJOTHIM
B pelIeHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIrOIeHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTUEHBI,

pecypcocOepekeHusi, IPaBOBbIX U
THYECKUX HOPM, HOPM
MH(POPMaIIMOHHOM 06€30MMaCHOCTH;
- BIIQ/IETh HaBbIKAMU
pacro3HaBaHHs " 3aIUTHI
uHbopManMy, UHPOPMALUOHHOM
0€30MMaCHOCTH JJMYHOCTH

OK 04. DOddextusHo
B3aMMO/IEHICTBOBATh U
paboTaTh B KOJIJIEKTHBE U
KOMaH e

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSATEIbHOCTHU u
CaMOOIIPEEIIEHNUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U
COITMAIIbHOM AeSITEIIFHOCTH,
OBjaseHne yHHMBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMeCTHas 1eITeJIbHOCTb.

- TIOHMMaTh H HCHOJb30BATh
MPEeUMYIIECTBA KOMaHIHOW U
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATH IEJIH COBMECTHOU
JeSTEIbHOCTH, OPTaHU30BbIBATH U
KOOPJAMHHUPOBATH JCHCTBUA TIO €€
JOCTH>KEHHUIO: COCTaBJSATh IUIAH
JNEUCTBHM, pacupenensiTb poiid ¢
y4€TOM MHEHHUM  YYaCTHHKOB

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METOJ0B HAaY4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOJIOTHH:
HAOJMIOMEHUS W  OIMCAaHUS  KHUBBIX
CHUCTEM, IIPOLECCOB U  SBJICHUM;
OpraHu3aIu u MPOBEICHUS
OMOJIOTHYECKOTO DKCIIEPUMEHTA,
BBEIIBMOKEHHS  THUIIOTE3,  BBISBJICHUS
3aBUCUMOCTH MEXIY HCCIEIyEMBIMU
BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3ynbTatoB  u  (opMyITHpOBaHUS
BBIBOJIOB C MCITOJIb30BAaHUEM HAYYHBIX
TOHATUHI, TEOPUM U 3aKOHOB




o0cyxnaTh

COBMECTHO paboThI;
- KOOPJMHUPOBATH W BBIIOJIHATH
paboTy B YCIOBHSX pEaJbHOTO,

pe3yabTaThl

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECCTBISITh  MO3UTHUBHOE
CTpaTermyeckoe TIMOBEJEHUE B
Pa3IMYHBIX CUTYaIusX,
MIPOSBIIATH TBOPUYECTBO u
BOoOOpakeHue, OBITh
MHUUATUBHBIM

OBiajgeHne yHUBEpPCAIbHBIMH

peryJATUBHBIMH JeHCTBUSIMMU:
r) IpUHSATHE ce0si M JAPyrux
JIIONeNn:

- IpUHUMATh  MOTHBBl U
apryMEeHThl [JPYrux JIIOAEH IIpU
aHaiuse pE3yJIbTaTOB
JEeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO
JIPYTUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMATb MHUP C  TO3UIUHU
JPYroro 4enoBeKa

OK 07. ConencTBOBaThH
COXPAHCHHUIO
OKpY>KaroIen cpesl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HAaHUSI 00
W3MCHCHHU KIIMMaTa,
MIPUHIIMITEI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (eKTHBHO AecTBOBATH
B UpE3BBIYAITHBIX
CUTYaITUSX

B o0yacTH 3K0J0rHYE€CKOT0
BOCIIUTAHNA:

- c(hOpMUPOBAHHOCTh
JKOJIOTUYECKON KYJBbTYpBI,
MMOHUMAaHUE BJIWSHUS COLHAILHO-
SKOHOMHUYECKUX IPOIECCOB Ha
COCTOSIHUE MIPUPOAHOU 51
COIMAJIbHOW CpeJlbl, OCO3HaHHE
r100aIbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJTAaHUPOBaHUE u
OCYIIIECTBJICHUE  JCHUCTBUM B
OKpY>Kalollle cpelie Ha OCHOBE
3HAHUS 1eynel  yCTOMYHUBOTO
pa3BUTHS YEIOBEYECTBA;
AKTUBHOE HEMPUSITUE JECUCTBUM,
MIPUHOCSIINX Bpel OKpYKarolleh
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC

JKOJIOTHYECKHUE MOCIICICTBUS
MPEINPUHUMAEMBIX JICUCTBUM,
Mpe0TBpaaTh HX;

- pacimpeHne OTIbITa
JIeSITeIbHOCTH 9KOJIOTHYECKOM
HaIpaBJIE€HHOCTH;

c(hOpMHUPOBAHHOCTh yYMEHUS
HpI/IMCHSITB HOJ'IyLIeHHI)Ie 3HAHUS JIA
00BSICHEHHS OHOJIOTHYECKUX
HpOHeCCOB nu HBJ'ICHI/II\/JI, 1A HpI/IHSITI/Iﬂ
NPaKTUYECKUX pelieHui B
MOBCEIHEBHOM  JKW3HM C  IEJIBIO
obecreyeHnss 0OE€30IMACHOCTH  CBOETO
3I0pPOBbsI M 3JI0POBbS  OKPYXKAFOIIHX
JrO/IeH, COOITIOICHHS 3I0pOBOTO 00pa3a
KU3HH, HOPM TPaMOTHOTO TIOBE/ICHUS B

OKpY)Kalollle  MPUPOAHOM  Cpele;
MOHUMaHUe HEOOXOIUMOCTH
HCTIOB30BaHUSA JIOCTUKEHHIN
COBPEMEHHOI ouonoruu u
OMOTEXHOJIOTHUH JUIsl  PAIlMOHATIBHOTO
MIPUPOJIONIOIL30BaAHUS




- OBJIAZICHHE HaBbIKAMU Yy4eOHO-
HCCIIEA0BATENIbCKOM, IPOCKTHON U
COLIMAJIbHOU JESITEIbHOCTH

I1K 2.2. OcymiecTBIATh KOHTPOJIb NEATEIHHOCTH OpHUTra.

I[IK 2.3. OdopmiATh TEXHMYECKYIO JOKYMCHTAIMIO 110 OpraHW3allMh OOCITYXWBaHHUS M PEMOHTA
000pyIOBaHUS TIOJICTAHIIMIA U DJIIEKTPUICCKUX CETCH.

IIK 6.1. ObecneunBath Oe30macHOEe MPOU3BOJCTBO IUIAHOBBIX M aBAPUHHBIX PabOT B DIEKTPUUYECKUX

YCTaHOBKax M CCTAX.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeaMeTa) U BUABI Y4eOHOil padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumagnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YUeOHOI IMCUMIIMHBI (TpeaMeTa) 61
B T.U.
OcHoBHOe coJep:kaHue 43
B T.U.
Copep:xanue yueOHOT0o MaTepuana 33
MPAKTUYECKHUE 3aHATHS 8
J1ab0paTOPHBIE 3aHIATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 12
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 8
J1ab0paTOPHBIE 3aHIATHS 2
KonTponbnas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B popme 2

oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTnuyeckuii IVIaH U coAep:kaHue ydeOHoi qucuuminnbl (mpeavmera) OYIL.13 BUOJIOI'UA

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

Pasznea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHbIE OTpacid OMONOrMYecKUX 3HaHUHU. CBsA3b OMOJOIMM C JAPYTMMH HayKamMH: OMOXUMMS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Poib 1 MecTo Ononoruu B GOpMHUPOBAHUU COBPEMEHHOM
KU3HU HAayyHOW KapTUHBI MHpa. YPOBHM OpraHu3aluu >XuBoil Mmarepuu. OOuias XapakTepUCTHKA >KU3HH,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIETOK

CamocrosiTeibHas paGora odyuarommxcs Nel 1

1. 3anonHeHue TaOIUIBI C OMNMCAHUEM 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
(pyHkunonanbHan Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
OpraHu3anus KJIIETOYHOW TEOpUU. THMBI KIETOYHOM OpraHU3aluu: MPOKAPUOTHYECKUH U DYKAPUOTUYECKHM.
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpO€HHE NPOKapHOTHYECKON KieTku. CTpoeHue

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

IIpakTnyeckoe 3ansitue Nel 1

Bupycubsle u OakrepuanbHble 3a0osneBaHus. OOIIMe NPUHLUUIBI HCIOIB30BaHUSA JICKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTUKOB.

Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO20MOBIEHHbIX NO NEPEYHI0 UCMOUYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

CtpoeHue KJIeTKH (pacTeHHUs, )KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIIOUEHHS (Kpaxmai, KapOTHHOU[BL,

XJIOPOTIJIACThI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHas Tteopus T. Moprana. CrpoeHue XpomMocoM. XpOMOCOMHBIM HAOOp KJIETOK,
(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, OnocuHre3 Oemnka, penapanus. [ eHeTHYecKuii KOl M ero CBOHCTBA

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:xxanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsiTue Metabonu3M. ACCUMWISIIMS U AUCCUMUIISILIUS - IBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBIM U TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTuueckuii 0OMEH.

®dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHas padoTa odyuarommxcs Ne2 1

3anojHeHne CPaBHUTEIbHOM TaOJIMIbl XapaKTEPUCTHK TUIIOB 0OMEHA BEIIECTB
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue yuefHOro MaTepuaia 1 OK 04
KJ1eTKd. MuTto3s. Kirerounsii 1uki, ero mepuoabl. MUTO3, €ro CTaJiuyd U NPOMCXOJALIME IMPOILECCHl. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meno3 u ero craguu. IloBenenue xpomocom B Meilose. KpoccuHrosep.

bronornyecknii cMbICI Meio3a

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IMKJIA KJIETKU
Kontpoabnasn MonexyspHbI ypOBEHb OPTaHU3ALMH KUBOTO 1
pabora
Pa3nes 2. Ctpoenue u pyHKIMH Opraiusma (Bcero) 18

(14+4)

Pa3nea 2. Ctpoenue u pynkuuu opranusma (1 cemectp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copaepxxanue y4yeOHOro MaTepuasa; 1 OK 04

MHOroKIeTOYHbIE OpraHu3Mbl. B3auMOCBS3b OpPraHoB M CUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranusma U ero noJiiep>kaHue B polecce )KU3HeAeITeIbHOCTH
Tema 2.2. 3 OK 02
Dopmbl CoaepxxaHue y4yeOHOro MaTepuasa 2
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Pa3MHOKeHUsl @dopMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u mnonoBoe pa3MHOXeHHe. Buasl Oecriosnoro
OpPraHu3MoB pasMHOxeHus. IlonoBoe pa3MHoOkeHue. ['ameroreHe3 y >KMBOTHBIX. (CriepMaToreHe3 U OOIEHE3.

Crpoenue noJoBbIX K1eToK. ONaoq0TBOpEeHHE

CamocrosiTeibHas padora o0yuyarommxcs Ned 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, WNuauBuayaibHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOpHoHANBHBINA NEPUOI.
KUBOTHBIX U Craguy nocTasMOpPHOHAIBHOIO Pa3BUTUS Y KMBOTHBIX M 4denoBeka. [IpsimMoe m HempsMoe pa3BUTHE.
4eJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
HaCJIe0BaHUA OcHOBHBIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi Tamer. 3akoHsl [. Menugens OK 04

(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpemunBanue). B3anmopeiicTBue reHoB

IIpakTHyeckoe 3anaTHe Ne3 2

Pemenue 3aau Ha onpe/eneHre BEpOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHbBIX IPU3HAKOB P MOHO-,

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

CKpEeLMBaHUs
Tema 2.5. 4 OK 01
Cueniensnoe Copepxanue yueOHOro MmaTepuasa 2 OK 02
HacJle/l0BaHue 3akonbl T. Moprana. CuersieHHOe HaclelOBaHUWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLEMIJIEHHBIX C [T0JIOM

IIpakTuyeckoe 3ansaTue Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTM BO3HUKHOBEHUS HACIIECICTBEHHBIX IIPU3HAKOB IpHU

CIIETUIEHHOM HACJIEI0BaHUH, COCTABICHNE TeHOTUITNYECKUX CXEM CKpPEIIMBAHUS

CaMmocrosiTeibHasi padoTa o0yuarommxes Neb 1

Pa3paboTka rnoccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3akoHOMepHOCTH Conep:kaHue y4eGHOr0 MaTepHuasa 2 OK 02
U3MEHYUBOCTH W3MeHYnBOCTh MpPU3HAKOB. BHIbI M3MEHYMBOCTU: HACJIEICTBEHHAs W HEHACJEICTBEHHas. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacieAcTBeHHOW u3MmeHunBoctu (H.M. BaBuioB). MyranumoHHas Teopus
W3MEHYMUBOCTH. Buabl MyTaluii 1 npuYMHbI UX BO3HUKHOBeHMs. Kaprotun yenoBeka. HaciencrBeHHnbie
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3a0oyeBanusd 4ejoBeka. ['eHHBIE U XPOMOCOMHBEIC Oosie3Hu 4enoBeka. boaesnu ¢ HaCHeHCTBeHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HadeHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpalicCHM M JICUCHUU
TeHEeTUYECKHX 3a00JIeBaHMI YeI0BEKA

IIpakTuyeckoe 3ansaTue NeS 1

Pemenne 3amau Ha omnpeaeneHue TUIMa MyTallMd MpU Iepefadye HaCJIEACTBEHHBIX IPU3HAKOB,

COCTaBJICHUE T€HOTUITHYECKUX CXEM CKPEITUBAHUS
KonTpoasnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJIonnu 9
Tema 3.1. UcTopus 3 OK 02
IBOJTOIHOHHOTO Copnepixanue y4eOHOro MaTepuasa 2 OK 04
YUYEHHUS. [TepBbie »BomtonmonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonuonHas TeopwHs
MukposBoaonus Y. NapBuna. CuHTETHYECKAs TEOPUs IBOIIOLUU U €€ OCHOBHBIE MOJIOKEHUSI.

Mukpospomtorus. Tlomynsmus Kak dJI€eMEHTapHas €IWHUIA JBOJIONHH. | €HETUYECKUE OCHOBBI

SBOJIIOIHMH. DJeMEeHTapHble (akTopbl 3BONMIONMH. EcTecTBeHHBI 0TOOp - HampaBisIOmMid (akTop

»BOJIONNH. BuooOpa3oBaHue Kak pe3yiabTaT MHKPOIBOIIOIHH

CamocrosiTeibHasi padoTa o0yuarommxcst Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHThl BpeMEeHU Pa3BUTHUS IBOJIOIMOHHOTO YUEHUS
Tema 3.2. 3 OK 02
MaxkposBosonus. Conep:xaHue yuedOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHUE H MakposBomorus. dDopMbl ¥ ocHOBHBIE HampaBieHus: Makpossomonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JOCTWIKEHUS OMOJIOrHYecKoro nporpecca. CoxpaneHue 6nopazHooOpa3ust Ha 3emIie.
3emure ['unoTe3sl U TeOpuM BO3HUKHOBEHUS >KM3HHM Ha 3emiie. [losiBleHre mepBhIX KIETOK W MX IBOIIOLUS.

[TpokapuoTel # 3yKapuoOThl. [IpOMCXOXKIEHWE MHOTOKICTOYHBIX OpraHW3MOB. BO3HHKHOBEHUHE

OCHOBHBIX I[apCTB DYKapuOT

CamocrosiTeibHas padora odyuyarommxcs Ne/ 1

Pa3paboTka neHTHl 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 4enoBeke. CHcTeMaTHdeckoe IMojoKeHne 4enoBeka. CXOICTBO U OTJIMYHUS
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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CamocrosiTejibHasi padoTa odyuyarommuxcsi Ne
Pa3paboTka JIeHThI BpeMEHH MPOUCXOXKICHUS YEIOBEKa

Paszngea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYECKHE Cognepsxanue yueOHOr0 MaTepuaJa 2 OK 02
(axTops! M cpeasl Cpenbl oOWUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, IIOYBEHHAs, BHYTPHOPIaHU3MEHHAs. OK 07
KU3HU OU3NKO-XMMHUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHusMmoB. IlpucnocoOseHus OpraHuzMoB K

XKHU3HH B pasHbix cpenax. Ilonstue skomormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKHX

daktopos. [IpaBuno muaumyma FO. JInbuxa. 3akon TosepantHocTy B. Hlendopna
Tema 4.2. 3 OK 01
Honmyasinusi, Copnepixanue y4eOHOro MaTepuasa 1 OK 02
cooduiecTBa, DKoJoruyeckas XapakTepUCTUKAa BHMJAa U MOMYJSALMU. DKOJOTMYECKas HMILIA BUAA. DKOJIOTMYECKUE OK 07
IKOCHCTEMBbI xapakTepucTuku nonyniauuu. CoobiecTBa u 3kocucTeMsl. buornenos u ero crpykrypa. CBs3u Mexay

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

penyueHTsl. KpyroBopot BeniecTB U NOTOK 3HEpruu B skocucreme. Tpoduyeckre ypoBHU

IIpakTuyeckoe 3ansiTue Ne6 1

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33/JaHUil 1O TMEPEHOCY BEIIECTBA W JHEPTHH B

9KOCHCTEMAX C COCTABJICHUEM Tpo(HUECKHX 1ienel M nupaMu OMOMacchl U SHEPIUU

CamocTosiTeibHasi padoTa o0yuarommxcest Ne9 1

CocTaBjeHne cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- T100anbHas Conep:kaHue y4e0HOr0 MaTepHuasa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas obGonouka 3emnu. PasButne mnpezacraBieHudl o Ouocdepe B Tpymax B.U. OK 07
cucTemMa Bepnazackoro. O6nactu Ouocheps! 1 ee koMnoHeHThI. JK1Boe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHUsA Ouocheprl. OcobeHnHocT Ouochepsl Kak Ti100abHON YKOCUCTEMBI.

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

['o0OanbpHbIE IKOJIOTHYECKHE MPOOJIEMBbI 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

autochepy. AHTPONOTeHHBIE BO3JCHCTBHS HA OMOTHYECKUE COOOIIECTBA. [IK 2.2

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

OTXO,Z[BI IMPONU3BOACTBA
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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. [Ipobiema TEXHOTEHHBIX BO3JICWCTBUII Ha 340pPOBbE YeJOBEKA (AIEKTPOMArHUTHBIE MOJI, IIK 2.2
3I0pPOBbE YeJI0BeKa | ObITOBas XUMHUs, U30BITOYHBIC IIIYMBI, PAAXANMA U T.I1.). AJantanus OpraHu3Ma 4eyoBeKa K (akTopam [IK2.3 11K 6.1

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

AKTUBHOCTbH U 310pOBbe. bHOXMMHUYECKHE acleKThl palliOHAILHOTO MMUTAHUS

JlabopaTopnasi paGora Ne2 (mpo¢eccHOHAIBLHO-OPHEHTHPOBAHHOE) 2

YMcTBeHHas: pabOTOCIIOCOOHOCTD
Koutposabnasn Teopernueckue acreKThl SKOJIOTHH 2
pabora

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHMe NPUKJIAJTHOT0 MOLYJIsl)

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 6mnorexHonornn. OOBEKTH OMOTEXHOJIOTHHM. JTUKA OWOTEXHOJIOTMYECKUX W T€HETHYECKHX [NIK2.3 TIK 6.1

sKcriepuMeHToB. [lpaBuna moucka u aHanu3a OMOIKOJIOTHYECKOW WHGOPMAIMU W3 Pa3TUYHBIX

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

WuTtepHeT u npyrue)

IpakTuyeckoe 3ansaTue Ne 2

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

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHUH.

CamocrosiTeibHasi padota o0y4yarommuxcs Nel0 1

IToaroroBka npe3eHTauu AJ1s1 3alUATHI Keica
Tema 5.2. 5 OK 01
buorexnooruu IpakTHuyeckoe 3ansaTue Ne9 4 OK 02
pOMBILIEHHOCTH Keiicbl Ha aHanu3 WHPOPMAIMU O Pa3BUTHH MPOMBIIILIEHHBIX OHOTEXHOIOT Ui I%If 101

K 2.2
MMK2.3 TIK 6.1

CamocrosiTesbHasi padoTa odyuaronuxcs Nell 1

HOHFOTOBKa MPpE3CHTAUN JJJI1 3aIIUThI Kelca
IIpoMe:kyTOUHASI ATTECTAIINSA MO JUCHUILINHE (MpeaMeTy): audepeHIIMPOBAHHBIN 3a4eT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEBHOM JUCIHATLIMHBI
(IIPEAMETA)

3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 10

VYuebnast guciumuiMHa (IpeAMET) peanu3yercs B yueOHOM KaOuHere 0e30macHOCTH
KU3HEIEATEIbHOCTH M OXPaHbl TPYAA.

O6opynoBanue yaeOHOTo KabUHeTA!

— I0CaJ04YHbIE MECTA [0 KOJIUYECTBY OOYYaIOLIUXCS;

— pabodee MecTO MpenoaBaTes;

— METOJMYECKUE MaTepUalbl 10 JUCHUILIMHE (IIPEAMETY).

Texnuueckue cpencrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTelsi: KOMIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMUSM O€30IIaCHOCTH W HAJAE&KHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJBb30BaHUS KaOMHETa C LENbIO
W3y4deHUs: Y4eOHOW IUCHUIUIMHBI (TIpenMeTra), MYJIbTUMEIUHHOE 000pynoBaHHE (TPOEKTOpP U
NPOCKIIMOHHBIN 3KpaH WIM HHTEPAKTUBHAS JOCKA), JOKaJbHAS CETh C BBIXOJ0M B Internet.

HaumeHoBaHMe cCHEUMaJIBHONO MOMEIICHUs: YydeOHass ayauTopus Ui MpPOBEJICHHS
NPAaKTUYECKUX 3aHATHUN, TPYNIOBBIX KOHCYJIbTAMN, WHIMBHIYaJIbHBIX KOHCYJBTAIHHA, TEKYIIETO
KOHTpOJIS,, TPOMEXYTOUHOH aTTecTalud, OCHALleHHas O0O0OpylIOBaHMEM UM TEXHUYECKUMHU
CpeACTBaMU OOYYEHHs, a TAK)KE€ YHUTAIBHBIA 3a], TOMEIIEHUE Ui CaMOCTOSTENLHOW DPabOTHI, C
noctynoM k cetu «MHrtepHer» u OUOC. OcHallleHHOCTh: KOMIUIEKT y4eOHOW Mebenu, HOYTOYK,
IPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

Hepe'{eﬂb JJUIECH3UOHHOI'0 u CBO0OIHO pPacnpocTrpaHsieMoro NnmporpaMmMHoro

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 (pa3ubrii Ne Ha Kax o
KOpOoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109

IIporpammuoe ob6ecneuenue no GNU General Public License (cBo6oxHO pacnipocTpansiemoe)

Ne Ilepeyens
1 | Open Office

2 | Moii Oduc

3 | Gimp

IIpu n3ydenuu npeamera B popmMare 3JIEKTPOHHOI0 o0y4yeHus ¢ ucnoab3osanuem JJOT
[Tporpammel mist BuneokoHdepenimii: Zoom Cloud Meetings, SIunekc Tenemocr.
Dnexrponnas mwardopma Moodle.

3.2. UndopmanuonHoe odecredeHne peajsn3aluu NporpaMmmal

Jlnia peanuzanuy nporpaMmbl OMOIHOTeYHBINH (OHI 00pa30BaTENbHON OpraHU3aIuU TOJKEH
UMETh TIeYaTHbIE W/WIM DJIEKTPOHHblE oOpa3oBaTelibHble W HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEHIyeMble JJIsl UCTIONF30BaHUs B 00pa30oBaTeIbHOM MpoIiecce.
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Ilepeyenn y4eOHBIX H3IaHN, JONOJHUTENbHON JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
AAHHBIX 0M0JIMOTEYHOr0 (hoHaA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 0a3zoBelii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakumeit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbId // Jlanp :
aJeKTpoHHO OmOmoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Peskum mocTyna:
st apropu3. [lonb3oBaTeneii/

2. buonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : yueOHuKk / 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. MOJIb30BATEIICH.

3.2.2 Ilepeyens mpogeccHOHATbHBIX 0a3 JaHHBIX U MH(OPMAIMOHHBIX CHPABOYHBIX
CHCTEM:

3. Koncynprantlluroc : cipaBoYHO-TIOMCKOBasi cuctema : opurmansHbii caiit. — URL
. https://www.consultant.ru/. - TekcT : 3J1IeKTPOHHBII

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

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

6. DOnekrpoHHas OubmMoTeka YUYeOHO-METOJAMYECKOrO0 IIEHTpa IO OOpa3oBaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcmopre : odummanbubeiii caiit. — URL @ https://umczdt.ru/books/. —
Pexxum noctymna: ajis aBTOpuU3. MOJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlamw : snekTpoHHas Oubaumoreunas cuctema. — URL : https://e.lanbook.com/. —
Pexxum noctyna: njig aBTOpuU3. MOJIb30BaATENEH. - TEKCT : 3JIEKTPOHHBIH.

8. BOOK.ru: snexrponHo-0mOanoTeunas cucrema : cat / KHOPYC : u3narenbcTBoO
yueOHoit mutepatypsl. — URL : https://book.ru/. — Pexxum noctyna: nist aBTOpu3. moJib30BaTeNCH
- TekcT : 2IeKTPOHHBIH.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubimoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum nocryma: s 3apeructpup.. monb3oBateneil. — Teker
AJIEKTPOHHBIN.

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

11. PX/ : opunmanehsrii caiir. — URL : https://www.rzd.ru/. — Tekct : 31neKTpOHHBII

12. ®denepanbHOE areHTCTBO JKEIE3HOJOPOKHOTO TPAHCIOPTa : ODUIIMATBHBIA CAWT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 3JeKTPOHHBIA.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM JUCIIUILINHBI

KOHTpOHB H OLCHKa

pe3yNbTaToOB

(IIPEAMETA)

OCBOCHHA

y4eOHOM  JTHCIUILTAHBI

(mpenmerta)

PaCKpBIBAIOTCS Yepe3 JUCIHUILIMHAPHBIC PE3yJbTaThl, HAIIPABICHHBIC HA (POPMHPOBAHHE OOIIUX U
npodecCHOHAIbHBIX KOMIIETEHIIUH 10 pa3esiaM U TeMaM COJIepIKaHus yI4eOHOro MaTepHara.
[Tpomexyrounas atrectanus B popme ouppepenyuposannozo 3auema.

Obuwas/npogeccuonannuas Pa3znen/Tema Tun oueHOYHbIX MEPONPUATHI
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. O6mas | 3anosHeHue TaOIHIIBI c
XapaKTePUCTHKA KU3HU OMHCaHUEM METOJIOB
MUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonHenne Tabimuel  «Bxian
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIMLBI CXOJCTBA W Pa3TUYMA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCAM JIEKIUH
OK 04 OpraHu3aIys KJIETOK Brimonnenue u 3aluTa
nabopaTopHON pabOThI
[IpakTnueckoe 3aHsTHE.
IIpencraBnenue YCTHBIX
COOOIIeHUH C  Tpe3eHTalueH,
MOJFOTOBJIEHHBIX IO TEPEYHIO
HUCTOYHUKOB, PEKOMEHJ0BAaHHBIX
npenoaaBaTeieM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTANBHBINA ONPOC
OK 02 ¢byHKIMoHanbHBIE (akTopsl | [IpakTHueckoe 3aHsTHE
HaCJIECTBEHHOCTHU
OK 02 Tema 1.4. O6men BetecTB ¥ | DPOHTANBHBIN ONPOC
IIPEBpalllCHUE DJHEPIHMM B | 3allOJIHEHUE CPaBHUTEIIbHOU
KJIETKE Ta0JIMLBI XapaKTEPUCTHUK THUIIOB
o0OMeHa BeIIeCTB
OK 02 Tema 1.5. JKusnennsii | OOcyxneHne no BOIIpOCaM
OK 04 UK KJIETKH. Murto3s. | nekuun
Meiio3 Pa3pabGoTrka  neHTBI  BpeMEHHU
YKU3HEHHOT'O IIMKJIA KJIETKU
Paznen 2. Ctpoenne wu | KonrponpHas pabora «CtpoeHue
(GYHKIMH OpraHu3ma U QYHKIIUU OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyccus
OK 04 OpraHnsma
OK 02 Tema 2.2. ®opmsbl | ODpOHTANIBHBIN OIPOC
Pa3MHOKEHUS OPTAaHU3MOB | 3aroHEeHUEe TaOJIUIBI C KPAaTKOM
XapaKTepUCTHKOW W MpHMepaMu
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($hopM pa3sMHOKEHHSI OPTAaHN3MOB

OK 01 Tema  2.3.  Ownrorenes | TecrupoBanue
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. | OnieHuBaemast TUCKyCCHS
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
IIPOUCXOXKACHUS YEIOBEKA
Pa3nen 4. JxoJiorus Kountponbnas pabora
«Teopernueckue aCIEeKThI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBI U CpeJibl KU3HU
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. Biusanue | TectupoBanue
OK 02 aHTponoreHHbIx QakTopoB | [IpakTHueckoe 3ansiTHE
OK 04 Ha Ouocdepy
OK 07
[IK 2.2
I1K2.3 TIK 6.1
OK 02 Tema 4.5. Bmusuaue | OuennBaemasi JucKyccus
OK 04 COLIMAJIbHO-DKOJIOTUYECKUX | BrinmonxeHue nabopaTopHOi
OK 07 (dakTOopoB Ha  370pOBbE | pabOTHI
K 2.2 YyeroBeKa
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 pe3ynbTaToOB
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 UCHIOJIB3YEMbBIX METOJ10OB OBYUYEHMUSA

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIUOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEAUMHBIX CPEACTB U 0€3 pa3/laTOYHOro
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:

- aKTHBHBIC U MHTCPAKTUBHEIC JICKIINU;

- pabora B rpymmax;

- yueOHasi IUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPYECKHE 3a/IaHUS;

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

- peleHne MpoOJIEeMHBIX 3a7ay;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ] MOJIYJILHOTO O0yUCHHUS,

- 0OyueHHe ¢ UCIOJIb30BaHIEM KOMITBIOTEPHBIX 00yYaroInX POrpamm;

(83aumooeticmeue npenodasamens kKak cyovekma ¢ 0OYVUAIOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMeIbHOCIU).
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