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1 TMMACHOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI (ITPEIMETA)
OVYIIL.13 BUOJIOI'us

1.1 O6aacTe npuMeHeHns padoyeii NpPOrpaMmbl

Pabouass mporpamma yueOHO# auciurumabl (npeamera) OVYIIL.13 buonorust sBiaseTcss 4acTbiO
IIporpamMMsbl cpetHero oomero oopazosanus no cneuuanbHoctu CIIO 13.02.07 DnexTpocHabxeHMe.

[Tpu peamuzanuu pabodell mporpaMmbl MOTYT HCHOJIB30BATHCS pPa3IUUHbIE 00pa3zoBaTelbHbBIC
TEXHOJIOTHH, B TOM UHMCIIE AUCTAaHIIMOHHbBIE 00pa30BaTENIbHbBIE TEXHOJIOTHH, JJIEKTPOHHOE 00YUYEHHE.

PabGouass mporpamma ydebHoW mucummuiHbl (mpeamera) OVIIL.13 buomnoruss Moxer OBITh
UCMOJb30BaHa B MPO(ECCHOHAIBHOW TMOATOTOBKE, MEPENOArOTOBKE M TOBBIMICHHHM KBaTH(UKALUU
pabouux 1o npodeccusim:

DNEKTPOMOHTEP KOHTAaKTHOW CETH;

DIEKTPOMOHTEP MO IKCIUTyaTaIlluU PaclpeleTUTEeIbHBIX CETeH;

DNEKTPOMOHTEP TATOBOM MOACTAHLIUU.

1.2 MecTto y4edHoii tucuunjauHbl (mpeamera) B crpykType OIOII-TIIICC3:

B yue6nbix mianax OIIOII-IIIICC3 yuyebnas aucuumnuna (npeamet) OVIIL.13 buonorust BXoaut
B COCTaB OOIIMX YYEOHBIX MPEIAMETOB, POPMUPYEMBIX U3 00s3aTCIBHBIX MpeaMeTHBIX obmacreir GI'OC
cpenHero oobmero oOpazoBanus, Mg crneuunanbHocTedt CIIO. C yuérom mnpodwuis ocBauBaeMoi
CHEeIUAaIbHOCTH TaHHAas yueOHasi AUCIUIUIMHA (MPeMET) peanusyercs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJbTaThbl 0CBOCHHS y4eOHOH TUCHHUILINHBI (IpeaMeTa):

1.3.1 Heab y4eOHOM AUCHUNIMHBI (peaMeTa):

(dopMupoBaHUE Y 00y4arOUIMXCs MPEACTABIECHUS O CTPYKTYPHO-(YHKIMOHAJIBLHOW OpraHu3aluu
KMBBIX CUCTEM Pa3HOT'O PAaHIa KaK OCHOBBI IPUHATHUS PELICHUH B OTHOLIEHUN 00BEKTOB KUBOW MPUPOIBI
" B IPOU3BOACTBCHHLIX CUTYyalUAX.

1.3.2 B pe3yabTaTe 0cBOeHUs y4eOHOI TUCHMILIMHBI (IpeMeTa) 00y4YaroUiics 10JKeH

yMeThb:

- OIPCACIIATL KUBBIC OOBEKTHI B npupoac; NpoBOAUTH Ha6J'II-OI[€HI/I$I 3a 3KOCUCTEMaMHU IJIsA
BBISIBJICHUS €CTECTBEHHBIX M aHTPOIIOT'€HHBIX U3MEHEHHH, MHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHHIA;

— TMPOBOAWUTH  MpocTeillme  OUOJOrMYecKHe  HKCIEpUMEHTAlbHbIE  HCCIEIOBaHMUS  C
cO0JII0ICHHEM TpaBUII O€3011aCHOT0 O0palieHus: ¢ 00beKTaMU U 000PYAOBaHHEM;

—  HCIOJIB30BaTh MHPOPMALIHIO OMOJIOTHYECKOT0 XapaKTepa U3 pa3InYHbIX HCTOYHUKOB,

—  IPOTHO3MPOBATh MOCJEACTBUS CBOEH ACITEIBHOCTH IO OTHOLIEHHUIO K OKpYXaroule cpene,
COOCTBEHHOMY 3/J0pOBBIO; 00OCHOBBIBATh M COOJIIO/IaTh MEPhI MPOPHIIAKTUKH 3a00JI€BaHMUI;

3HATh:

—  cTpoeHHe, MHOrooOpasne W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHHU3allHH,
3aKOHOMEPHOCTH MPOTEKAHUSI OMOJIOTHUECKUX TPOIECCOB U SIBJICHUN B OKPYKAIOIICH Cpelie, MEeIOCTHYIO
HAY4YHYIO KapTUHY MUPa, B3AUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JOCTHXKEHMH OHMOJOrMYecKOd HayKM W TEXHOJOTHH B INPaKTHYECKOM
ACATCIIBHOCTH YCJIOBEKA, pa3BUTHUH COBPEMCHHBLIX MEAUIIMHCKUX TEXHOJIOTHH U anO6I/IOTeXHOHOFHI>'I.

1.3.3 Ilnanupyemble pe3yabTaThl 0CBOCHHUS Y4eOHOH THCHMILINHBI (MpeIMeTa):

Ob1He KOMIeTe I l'I.HzaanyeMble pe3yabTaThl 00y4eHHus ,
Oo0mme JAucnunianHapHblie
OK 01. Beibupats B 4acTH TPYAOBOIo | chOpMUPOBAHHOCTh 3HAHUM O MecTe U
CIOCOOBI PELICHUs 337a4 | BOCHUTAHMSA: poiiu GMOJIOTMM B CHCTEME HAy4HOTO
npodeccuoHaIbHON - TOTOBHOCTb K TPYZy, OCO3HAHUE | 3HAHUS; (GYHKIMOHATIBHON

2 VKa3bIBAIOTCA JTHUHOCTHBIE H MeTtanpeaMmetnsie pe3yiabratel u3 ®I'OC COO (B mocnenneii pexakuuu ot 12.08.2022) B
oTraaroyibHO# Gopme, popmupyembie 001Ie00pa3oBaTEIHHBIM YUSOHBIM MPEAMETOM

3 JlucumniuHapHBIE Pe3yNbTaThl yKa3bIBAIOTCA B COOTBETCTBMHM C MX NONHEIM mepedneM Bo ®I'OC COO (B mocnenneit
penaxiuu ot 12.08.2022)




ACATCIIBHOCTHU
IPUMEHUTEIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

OEHHOCTH MacTepCTBa,
TPYIOTFOOHE;
-  TOTOBHOCTH K  aKTHBHOH

JEATENILHOCTH  TEXHOJIOTHYECKOM
U COIMAIBHOW HAampaBIEHHOCTH,
CIIOCOOHOCTh MHHUIUHPOBATD,
IUTAHUPOBAaTh U CaMOCTOSITEIILHO
BBITIOJTHSTH TaKyIO JIESTEIEHOCTD;
- MHTEpEC K pa3jIuyHbIM cdepam

npodecCuoHAIbHON
NeSTEIILHOCTH,

OBnaneHue YHUBEpCaTbHBIMHU
y49eOHBIMU IIO3HABaTEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYECKHe
nefcTBUA:

- CaMOCTOSITEIIEHO
(dbopmynHpoBaTh u
aKTyaJlu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHAaBIIMBATh CYIIECTBEHHBII
MPU3HAK WM OCHOBAHUA IS
CpPaBHEHUs, KJIACCH(PUKALMH |
0000IIICHHS;

- ONPEAEIISATh 1ENH IEATEbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTHUKEHUS;

- BBISIBIISATH 3aKOHOMEPHOCTH |
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
JIeATEIIbHOCTD, OIICHUBATh
COOTBETCTBUE pE3yIbTaTOB
LeJIsIM, OIIEHUBATh PHUCKH
MOCTECTBUH JAEATEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJIEHUE npu perieHnun
YKU3HEHHBIX TTPOOIEM

0) 0a3oBble HCCIEI0BATEIbCKHE
JeHcTBHUA:

- BIaJeTh HaBbIKAMHU y4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM

JIeSITeIIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBJIATE MIPUYUHHO-
CJIEICTBEHHEIC CBSI3U H
aKTyaJIu3upOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJUTh apryMeHTBI JULST
JIOKa3aTeIbCTBa CBOHUX
YTBEPKICHHUI, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PELICHHUS;

IPAMOTHOCTH 4YEJIOBEKA JIJISl PCIICHHUSI
KU3HEHHBIX TPO0IIeM;
c(hOpPMHUPOBAHHOCTH
pacKpbIBaTh COJIepKaHHE
OCHOBOIIOJIAraloMKUX  OUOJIOTHYECKUX
TEPMUHOB W TIOHSATHI: JXU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHW3M,  BHII,
TOIYJISIUS, 9KOCHCTEMa, OHOIIEHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIICCTB M TPEBPAlICHUE DHEPTHUN),
romMeocras (camoperynsius),
OMoCHHTE3 Oeika, CTPYKTYypHas
OpTraHHU3aIHsI KHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJIsLus,
CaMOBOCIIPOU3BEICHNE (PENPOAYKLINS),
HACJICICTBEHHOCTD, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
yYpOBHEBAsi OpPraHHU3AIIHS;

yMEHUs

c(hOpMUPOBAHHOCTh yMEHUs
pacKkpbIBaTh coJiepKaHue
OCHOBOIOJAralomux  OUOIOTUYECKUX
TEOPUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYyTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
YKU3HU U YEJIOBEKA;

c(hOopMUPOBAHHOCTH YMEHUS
pacKkpbIBaTh OCHOBOIIOJIAraroIme
OMOJIOTHYECKHUE 3aKOHBI u
3aKOHOMEPHOCTHU T Mennens,
T. Moprasa, H.N. Basunosa,

. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPaHMIIBl UX TPUMEHUMOCTH K YKUBBIM
cUcCTeEMaM;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOI'0
TO3HAHMS, UCTIOJB3YEMbIX B OMOJIOTHH:
HAONIOJICHUST W ONHCAaHUS  KHUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUI;
OpraHu3alu u MPOBEICHUS
OMOJIOTHYECKOTO AKCTIEPUMEHTA,
BBIIBWKEHUS  TUIIOTE3,  BBISIBICHUS
3aBUCHMOCTH MEXIy HCCIeIyEeMbIMU
BETTMYMHAMU, O0BSICHEHUS TTOTYyUYEeHHBIX
pe3ynbTatoB M (QOpPMYJIUPOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAYUYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIICISATH
CYIIECTBEHHbIE IPU3HAKA BHUPYCOB,
KJIETOK  MPOKapUOT U  DYKApHOT;
OJIHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
OpPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHCTEM; OCOOEHHOCTH IMPOLIECCOB




- AHAJIM3UPOBATH IMOJIYUCHHBLIC B

XoJie pelieHus 3a/1a41
pe3yJbTaThl, KPUTUYECKH
OLICHUBATh HX JOCTOBEPHOCTH,
NPOTHO3UPOBATh HM3MCHCHUE B
HOBBIX YCIIOBUSIX;

- yMEThb NEPEHOCHTh 3HAHUS B
M03HABATEIIbHYIO u
MPAKTUYECKYIO o0macTu
KU3HEICITSIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

- BBIIBHUTATh  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PEUICHUS;

- CHOCOOHOCTh MX HCIIOJIHL30BaHM
B ITO3HABATEIIFHON M COITMAJIbHOMN
MPAaKTUKE

oOMEHa BEWIECTB M IMPEBpaILCHUS
9HEpPrHMM B KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M DHEPreTUYEeCKOro

oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a,

OIIJIOJJOTBOPEHMUS, pa3BUTHS u
Pa3MHOXKCHHS, WH/IMBUYTBHOTO
pa3BuUTHg oOpraHuzMa (OHTOT€HE3a),
00pBOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOI0 otbopa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHwus, BIIMSTHUS
KOMITOHEHTOB IKOCUCTEM,
AHTPOIIOTEHHBIX U3MCHCHU I B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYTOBOPOTa BEIIECTB M IMPEBpAIlCHHE
SHEpPruu B Ouocdepe;
cOpPMUPOBAHHOCTh yMEHHS peIIaTh
OHMOJIOTUYECKHE 3a/layd, COCTaBJIATh
TCHOTUIIMYCCKHUEC CXCMbl CKPCIIHMBAHUA
JUIE  Pa3HBIX THUIOB HACIECIOBaHHS
[IPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH
CXEMBI TIepeHOCca BEUISCTB U SHEPTHH B
JKOCHUCTEMAax (HGHI/I IIUTaHusA, ITNIICBBIC
CETH)

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPECTBA
MIOUCKA, aHaJIu3a U
WHTEPIpPETAINN
uHpopMaLUU U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTeIbHOCTH

B o01acTH HEHHOCTH HAYYHOIO
MO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKHU u 00IIeCTBEeHHOM
MpPaKTUKH,  OCHOBAHHOTO  Ha
JIAaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO  OCO3HAHHIO
CBOEr0 MecTa B MOJIMKYJIbTYPHOM
MHpE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM
U YHUTATENBCKOW KYJIBTYPBl Kak
CpPEACTBA B3aUMOJEHUCTBUS MEKITY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAy4YHOU
JEATEIIbHOCTH, TOTOBHOCTh

OCYIIECTBIISITh ~ MPOCKTHYIO |
HCCIIEA0BATENbCKYIO
ACATCIIBHOCTD I/IHJII/IBI/IJIyaJ'II)HO nu
B IPYIIIIE;

OBnageHue YHUBEpCATbHBIMHU
y‘-IGGHBIMI/I I1I0O3HaBaTCJIbHBIMHA
NEUCTBUSIMU:

B) paborta ¢ nHgopManmeii:
- BJAJIeTh HAaBbIKAMU IOJIYYEHUs

c(hOpMUPOBAHHOCTh yMEHUM
KPUTUYECKH OILIEHUBATh HWH(OPMAITUIO
OMOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3jNYHBbIX HUCTOYHUKOB (CpeacTBa

MaccoBod  HMHQOpMAIMH,  HAy4YHO-
HOIYJISIPHBIE MaTepHabl);
HUHTCPHIPECTUPOBATL ITUYCCKUC ACIICKTBI
COBPEMEHHBIX UCCIIEIOBaHUM B
O6uosioruu, MeAULMHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh JI00aTbHBIC
9KOJIOTMUECKHE poOIeMBI
COBpEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UIHIO;

c(OPMHPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIE MUCHMEHHBbIE U YCTHBIE
COOOILIEHNs] HA OCHOBE OMOJIOTMYECcKOH
nHdopmanuu u3 HECKOJIBKUX
HUCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTr OuoJoruu




uHbOpMAlUM U3  HMCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATh TOMCK, aHaJU3,
CHCTEMAaTH3aIUI0 u
MHTEPIPETALUIO UHPOpPMALTUU
pa3NUYHBIX  BHIOB ©  (hopm
MIPEICTABIICHHSI,

- CO3/1aBaTh TEKCThI B PA3JIHYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU u EJICBOM
ayJIUTOPHH, BEIOMpast
ONITUMAITEHYIO bopmy
MIPEJICTABJICHUS U BU3YaJIH3aIiy;

- OICHHMBaTh JOCTOBEPHOCTb,

JETUTUMHOCTD I/IH(l)OpMaIII/II/I, €C

COOTBETCTBHE  MPAaBOBBIM  H
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIb30BATh cpeacTsa
MH()OPMAIIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOIOT I
B pelIeHun KOTHUTHBHBIX,
KOMMYHHUKAaTHUBHBIX u
OpPraHM3alMOHHBIX  3aa4 ¢
coOIroieHNEM TpeOoBaHUI
SPrOHOMHUKH, TE€XHUKU
0e301macHOCTH, TUTHECHEI,

pecypcocOepexeHts, MpaBoBbIX U
ATUYECKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH

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

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH "
CaMOONPEEIECHUIO;

-OBJIaJICHNE HaBBIKAMU Yy4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAJIbHON JESTENIHOCTH;
OBjaieHue yHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
AeHCTBUAMM:

0) COBMeCTHAs 1eATeJILHOCTD!

- TOHHMMaTh MW UCIHOJb30BaTh
IIpeuMyllecTBa KOMaHJHOW U
WHIUBUAYaTbHON pabOTHI;

- IPUHHUMATH LIEIU COBMECTHOMN
JESATEIIBHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHUPOBATh JIEHCTBUS IO €€
JOCTHKCHHUIO: COCTAaBIATh IUIAH
JNEUCTBUM, pacIpeneisiTb pojid ¢
Y4E€TOM  MHEHUH  y4acTHUKOB

npuoOpeTeHre  OmblTa  MPUMEHEHHS
OCHOBHBIX METO/I0B HAy4HOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH:
HAOMIOACHUS M ONMCAHUS  KUBBIX
CHUCTEM, TIPOIECCOB W  SBJICHUM;
OpraHu3aLu u IIPOBECHUS
OHOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIIBIDKEHUS  TUIOTE3,  BBIABICHUS
3aBUCHUMOCTH MEXJy HCCIIEIyEeMbIMU
BEIMYMHAMHU, OOBSICHEHUS TTOTYYEHHBIX
pe3ynbTatoB M (OpPMYJIUpPOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyUYHBIX
MIOHSATUN, TEOPUN U 3aKOHOB




o0cyXIaTh

COBMECTHOM pabOThI;
- KOOpPAMHUPOBATHL U BBIIIOJIHATH
paboTy B YCIOBHSX pPEAIbHOIO,

pe3yabTaThl

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBISITh  MO3UTHBHOE
CTpaTermuecKoe TOBEJICHUE B
Pa3IMYHbIX CUTYyalusX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUIUATHBHBIM

OBinajgenne yHUBepCAIbHBIMH

peryJATUBHBIMHU JeHCTBUSIMU:
r) IpUHsITHE Cce0sl M JAPYrux
JI0ein:

- NOpUHUMATh  MOTHUBBI |
apryMeHThl JPYTHX JIOJed Mpu
aHayuze pe3yIbTaToB
JeSITeNIbHOCTH,

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

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMaTh MHP C  TO3UIHH
JPYTOro YeloBeKa

OK 07. CopneiicTBOBaTh
COXPAHEHHUIO
OKPYKaroIIEeH Cpebl,
pecypcocOepexeHunIo,
MIPUMEHSTh 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MPUHLIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ (heKTHBHO JAeCTBOBATH
B UPE3BBIYAITHBIX
CUTYyalHIx

B o6s1acTH 3K0/10rMYECKOTO
BOCIIUTAHHSA:

- c(hOpMUPOBAHHOCTH
9KOJIOTMYECKOMN KyJIBTYDBI,
MMOHMMAaHHUE BIUSHUS COLIMAIIBHO-
SKOHOMMUYECKHUX TIPOLIECCOB Ha
COCTOSIHUE MIPUPOIHOMN 51
COLIMAJIbHOW Cpelbl, OCO3HAHUE
r7100aIbHOTO Xapakrepa
9KOJIOTHYECKUX MPOOIIeM;

- IJIAaHUPOBaHUE "
OCYIIIECTBJIEHUE  JCHUCTBUH B
OKpYyXalollled Cpele Ha OCHOBE
3HAHUA eyen YCTOMYHBOTO
pa3BUTHA YEIIOBEYECTBA;
AKTHUBHOE HENPHUATHE JIEUCTBU,
MIPUHOCALINX BPEJ OKpYKarolen
cpene;

- yMEHUue MIPOTHO3UPOBATH
HeOJ1aronpusiTHbIE

DKOJIOTHUYCCKHUE MTOCJIEJCTBHSA
MPEINPUHIMAEMbBIX e CTBUMN,
MpeA0TBPAIIATh UX;

- pacupeHue OITBITa
JIesITeIbHOCTH SKOJIOTHYECKOHU
HaNpaBJIE€HHOCTH;

c(hOopMUPOBAHHOCTH YMEHUS
NPUMEHATh TIOMy4YeHHBbIC 3HAHUS IS
00BACHECHUS OMOJIOTHYECKHAX
MPOIECCOB U SBICHUH, JUISI TPUHSITUS
MPAKTUYECKUX peLeHuit B
IIOBCEJHEBHOM  KU3HH C  IEJbIO
oOecreyeHrnss 0E30IIaCHOCTH  CBOETO
3I0pOBbSl M 370pPOBbS OKPYKAIOIIMX
JrO7IeH, coOMI0IeHNs 3I0pOBOTO 00pasa
YKU3HU, HOPM TPaAaMOTHOTO TIOBEJICHUS B

OKpY’)KaloIlle  MNPUPOJAHOU  Cpee;
MOHUMAaH1Ee HEOOXOIUMOCTH
HCIIOIb30BaHUS JOCTHOKCHHMI
COBPEMEHHOM Oounonorun u
OMOTEXHONOTHIA ISl pallMOHAIBLHOTO
MIPUPOIOTIONE30BAHUS




- OBJIQJICHHE HAaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM, MPOESKTHON U
COLIMAIBLHON NeITEIbHOCTU

I1K 2.2. OcymiecTBasiTh KOHTPOJIb IEATEIbHOCTH OpUTal.

I[IK 2.3. OdopmisATh TEXHMYECKYIO MOKYMEHTAIMIO 110 OpraHM3aldd OOCIYXXKHUBaHHS U PEMOHTA
000py10BaHUs MOACTAHIIMNA U SJEKTPUUYECKUX CETEH.

IIK 6.1. ObecnieunBaTh Oe30macHOE MPOM3BOJCTBO IUIAHOBBIX M aBAPUHHBIX pabOT B DIEKTPUUECKUX
YCTaHOBKaX U CCTAX.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JIUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O0beM y4yeOHOM TUCHHUILVIUHBI (MPeAMeTa) U BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI O6ném B
yacax
MakcumanbHas yyeOHass Harpys3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOH TUCHHUILVIMHBI (IPeaMeTa) 61
B T.4.
OcHOBHOe coiep:KkaHue 43
B T.4.
Copepxanne yaeOHOro MaTepuana 33
MPAKTUYECKHE 3aHITHS 8
nabopaToOpHBIC 3aHATHS 2
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIePsKaAHUE 12
B T.U..
TEOpeTUUecKoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 8
abopaTOpPHBIE 3aHITHS 2
KouTtposbHas pagora 4
CamocrosiTetbHast padoTa o0y4varomierocs (Bcero) 11
IIpome:kyTouHasi aTTecTanus B hopme 2

oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaT4yeckuii IJIaH U coJepkanue yueOHou nucuuminnbl (mpeamera) OYIL13 BUOJIOT'UA

dopmMupyembie
HaumeHoBaHue Conep:xkaHue yueOHOro MaTepuasa, NPaKTHYECKHe M JIA00PaTOPHbIE 3aHATHS, O0bem KOMIIETeHITHH
pa3aesioB U TeM caMocCTosiTe/IbHAasi padoTa 00y4armmuxcst 4acoB
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pazgea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJILHAS eIMHUIIA )KUBOT'O 16
Tema 1.1. 3 OK 01
buojorus kak Conep:kanue y4e6HOro MaTepuasia 2 OK 02
Hayka. O6uran CoBpeMeHHbIE OTpaciau OHOJIOrMYecKUX 3HaHMM. CBsi3p OMOJOIMH C JPYTUMHU HayKamH: OMOXUMMS,
XapaKTepPUCTHKA Oouodusuka, Ononuka, renoreorpadus u ap. Ponb u mecro OGuonoruu B popMHUpOBaHUH COBPEMEHHOM
KU3HU Hay4YHOH KapTUHBI MHpa. YPOBHU OpraHu3aluu kuBod marepuu. OOmias XapakTepuUCTHKa >XU3HH,

CBOMCTBA KUBBIX CUCTEM. XMMUYECKUN COCTaB KIETOK

CamocrosiTesibHast padora o0yuaromuxcs: Nel 1

1. 3anmonHeHue TaOIMLBI C OMNMCAHWEM METOJIOB MHKPOCKOIMPOBAHUSA C HMX JOCTOMHCTBAMHU U

HE/I0CTaTKaMH.

2. 3anonHeHue Tabnuibl « Bkiaaa ydeHbIX B pa3BUTHE OUOJIOTHI.

3. 3anosHeHHe CpaBHUTEIbHOM TAOJIUIIBI CXOJICTBA U PA3JIUYUN )KUBOTO U HEKUBOTO.
Tema 1.2. 4 OK 01
CTpyKTypHO- Conep:xaHue yuedOHOTro MaTepuasa 1 OK 02
(pyskunonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opraHu3anus KJIETOYHOM Teopuu. THIBl KJIETOYHOM OpraHu3aliM: MPOKAPUOTUYECKUNH U IYKaApUOTUYECKHM.
KJIETOK OMHOKJIETOUYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHue MpoKapHoTHYecKoW kieTkdu. CtpoeHue

HYKapHOTHUeCcKOM KieTkH. Heknerounsle popMbl )KU3HHU (BUPYCHI, 6akTeprodaru)

IIpakTyeckoe 3ansaTue Nel 1

BupycHsle u OakrepuanbHple 3a0oneBaHus. OOmMe TPHUHIUIBI WCIOJIH30BAHUS JIEKAPCTBEHHBIX

BemiecTB. OcoOOEHHOCTH MPUMEHEHHs] aHTHOMOTHKOB.

IIpedcmasnenue ycmuvix coobwenuti ¢ npesenmayuel, nOO20MOBNEHHbIX NO NEPEYHI0 UCHOYHUKOBG,

PEKOMEHOO0BAHHBIX npenodasamenem

JladopaTopnasi padora Nel 2

Crpoenne kiIeTku (pacTeHusl, KUBOTHBIE, TPHOBI) U KIETOUYHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOWIHI,

XJIOPOILIACTHI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CTpyKTYypHO- Conep:xxaHue yueOHOro MaTepuasa 2 OK 02
¢ynkuuonaabubple | XpomocomHass teopusi T. Moprana. CtpoeHue XpoMocoM. XpPOMOCOMHBIA HabOp KIETOK,
(paxTopsl TOMOJIOTUYHBIE ¥ HETrOMOJIOIMYHBIE XPOMOCOMBI, IalJIONHBIA U AUIUIOUAHBIM Habop. HykinenHosble
HacaeacrsennocTu | kucnotel: JIHK, PHK naxoxxnenue B KieTke, MX CTpoeHHE M (QyHKUMH. MaTpuuHbIe HpPOLECCHl B

KJIETKE: peluIuKalysi, OMocuHTe3 Oeika, penapauus. I 'eHeTuyecKuii Ko U ero cBoicTBa

IIpakTyeckoe 3ansaTue Ne2 2

Penienue 3a1a4 Ha onpeneseHne N0CIeN0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUS I0CIIeI0BaTeNbHOCTH HyKieoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB M Copaepxxanue yueOHOro MaTepuasa 1
NpeBpaleHue [Tonstue MeTaboau3M. ACCUMUIIALMS U JUCCUMWIALUSA - JBE CTOPOHBI MeTaOonu3Ma. Tumbl oOMeHa
JHEePIruHu B KJIeTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBIA W aHa’poOHBINA. [lmacTuueckuit oOMeH.

PoTocuHTE3. XEMOCHUHTES

CamocTrosiTesibHasi padoTa o0yuarommxcst Ne2 1

3aroJiHeHHEe CPaBHUTENIbHON TaOIMIIbl XapaKTEPUCTUK TUIIOB OOMEHa BELIECTB
Tema 1.5. 2 OK 02
Kusnennpiii nuky | Comeprkanue y4eOHOro MaTepuaJia 1 OK 04
KJeTkn. Muros. Knerounslii nukin, ero nepuoasl. MuTo3, €ro craauv M IMPOUCXOIAIIME Mpolecchl. buonornueckoe
Meiio3 3HaueHue MuTo3a. Meiio3 u ero craguu. I[loBenenme xpomMocoM B Meio3e. KpoccuHrosep.

buonornyeckuii CMbICI Me03a

CamocrosiTesibHasi padoTa odyuarommxest Ne3 1

Pa3pa0oTka JeHThl BpeMEHH JKU3HEHHOT'O IIMKJIA KJIETKH
KonTtpoibHasn MonexysipHBII ypOBEHb OPTaHU3ALUN KUBOTO 1
pabdora
Paznen 2. Ctpoenue u GpyHKIMH Opranu3ma (Bcero) 18

(14+4)

Paznea 2. Crpoenue u pynkuuu opranusma (1 cemecrp) 14
Tema 2.1. Ctpoenne 1 OK 02
OpraHu3ma Copepxxanue yueOHOro MmaTepuaJa: 1 OK 04

MHoroxkneTounble OpraHu3mMbl. B3auMocBs3b OpraHoB M CHCTEMBl OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['omeocTas opranusma M ero noJiepKaHue B POLECCE )KU3HEAEATEIbHOCTU
Tema 2.2. 3 OK 02
Dopmbl Copepxxanue yuyeOHOIro MmarepuaJia 2
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Pa3MHOKeHHUS @opMbl  pa3MHOXKEHHUS OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHE. Buasl  Gecronoro
OPraHHU3MOB pasmHoxkeHus. IlonoBoe pasmHoxeHue. ['amerorene3 y XHMBOTHbIX. CrnepMaToreHe3 M OOIEHE3.

CrtpoeHue noJ10BbIX K1€TOK. O1I010TBOpEHUE

CamocrosiTe/ibHasi padoTa odyuaronuxcsi Ned 1

3anosHeHne TaOIMIIBI ¢ KPATKOM XapaKTePUCTUKOW U mpuMepamMu (HopM pa3MHOKEHHS OPraHU3MOB
Tema 2.3. 2 OK 02
OHnTorenes Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 04
pacTeHui, WunuBuyanbHOEe pa3BUTHE OpraHU3MoOB. DMOpHoreHes u ero craauu. IloctamMOpHoOHaANBHBIN NEPUOL.
JKHBOTHBIX H Craguu MoCTSMOPHOHANBHOTO PA3BUTUS Yy XKUBOTHBIX M 4enoBeka. [IpsiMoe m HempsMoe pa3BUTHE.
Yye10BeKa buonornueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHuH
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHUS OcHOBHbIE TMOHSATHS TE€HETUKH. 3aKOHOMEPHOCTH oOpa3oBaHMsi Tramer. 3akoHsl [. Mennaens OK 04

(MoHOrHOpHIHOE M OJUTHOPUAHOE CKpeluBanue). BzaumoselictBue reHoB

IIpakTuyeckoe 3anaTue Ne3 2

Pemienue 3a1a4 Ha ornpeieieHue BEpOATHOCTH BOSHUKHOBEHHSI HACIICACTBEHHBIX MTPU3HAKOB MTPU MOHO-,

-, TOJUTMOPUIHOM U aHAJIM3UPYIOIIEM CKPEIIMBAaHUM, COCTABJICHHE TE€HOTUIUYECKUX CXEM

CKpEeLMBaHUs
Tema 2.5. 4 OK 01
CuenienHoe Copaepxxanue yueOHOTro MaTepuasa 2 OK 02
HacJleJ0OBaHHe 3akonsl T. Moprana. CremjieHHOe HacileJOBaHUWE TEHOB, HapylleHue cueruieHus. HacnemoBanue
NMPHU3HAKOB NPU3HAKOB, CLIEIUICHHBIX C TIOJIOM

IIpakTyeckoe 3ansaTne Ned 1

Pemenne 3amay Ha ompeneneHHWE BEPOSTHOCTH BO3HHUKHOBEHHUS HACIIEICTBEHHBIX NPU3HAKOB IIPH

CIIETIJICHHOM HacCJI€JIOBAaHUH, COCTABJIEHUE T€HOTUIMMYECKUX CXEM CKpEIIUBaHUS

CamocrosiTeibHast padoTa odyuyarommuxcs NedS 1

PazpaboTka rioccapus

2 cemecmp 42

Pa3nea 2. Ctpoenune u pyHKIMH oOpraiusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3akoHOMepHOCTH Copaepxxanue yuyeOHOro MmarepuaJia 2 OK 02
U3MEHYHBOCTH M3MeHUYnBOCTh MpPHU3HAKOB. BuUABI H3MEHUMBOCTU: HACIEICTBEHHAas W HEHACJEJICTBEHHas. 3aKOH OK 04

TOMOJIOTHUECKUX PsAIOB B HacienctBeHHoW u3meHuuBoctu (H.M. BaBuios). MyranumonHas teopus
M3MEHUYMBOCTH. Buibl MyTanuii U npuunHbl UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacnencTeeHHble
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3a00JIeBaHUs YeIOBEKa. | €HHbIE M XPOMOCOMHBIC OOJIe3HHM YeloBeKa. bole3HuM ¢ HacieICTBEHHOM
MPEIPACIONOKEHHOCThIO0. 3HAU€HUE MEAMIMHCKOW TeHETHUKH B MPEAOTBPAILEHUUM U JICUCHUU
TeHETHYECKUX 3a00JIeBaHMI YEeTIOBEKA

IIpakTuyeckoe 3ansaTue Ne5 1

Pemenne 3amau Ha omnpeneneHue TUNA MyTalMd IpU IEpeJadye HaACJIECICTBEHHBIX IPU3HAKOB,

COCTAaBJICHUE T€HOTUIIMYECKUX CXEM CKPELIMBaHUS
KoHnTpoibHasn Crpoenrne U GyHKIUHN OpraHu3Ma 1
padora
Paznen 3. Teopus 3BoJIONMH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOLMOHHOTI0 Copaepxxanue yueOHOro MmarepuaJia 2 OK 04
YYeHHUs. ITepBbie 3BomormonHsle koHmenmuu (OK.b. Jlamapk, XK.JI. broddon). DBomaronroHHas Teopus
Muxpo3BoJonus Y. MapBuna. CuHTETHYECKAsI TEOPHUS IBOJIIOLIMU U €€ OCHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. Ilomynsanus Kak 2JIeMEHTapHas €IUMHULA D3BOJIOUMU. ['€HETHYECKHE OCHOBBI

ABOJIIOLIMU. JJIEMEHTapHble (akTopbl 3BONOLMU. EcTecTBEHHBIM OTOOp - HampaBisIIOIIMKA (hakTop

sBoJiroLIMH. BuooOpa3oBaHue Kak pe3ysibTaT MUKPOIBOJIIOLUH

CamocrosiTesibHasi padota o0yuarommxces Ne6 1

Pazpabotka rioccapus

Pa3paboTka JieHThl BpEMEHH Pa3BUTH S SBOJIIOIIMOHHOTO YUEHHUSI
Tema 3.2. 3 OK 02
Maxkpo3Bosonus. Copnepxanue yueOHOro MmarepuaJia 2 OK 04
Bo3nukHoBeHME U MakposBomtonusi. @opMbl U OCHOBHBIE HampasiieHuss Makpos3poitonuu (A.H. Cesepuos). Ilytu
pa3sBUTHE JKM3HHM HA | JIOCTHXEHMs OHosorndyeckoro nporpecca. Coxpanenue OnopazHoobpasus Ha 3emiie.
3emure ['unoTe3bl U TeOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBieHne mepBbIX KIETOK W MX 3BOJIOLUS.

[Tpokapuotrsl u d3ykapuoThl. lIpomcxoxkneHne MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHHE

OCHOBHBIX IIapPCTB AYKapUOT

CamocrosiTesibHasi padoTa o0yyarommxes Ne/ 1

Pa3paboTka JeHThl BpeMEHU BOZHUKHOBEHUS M PAa3BUTHSI )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
Ipoucxoixenne Cozep:kaHue yueGHOIro MaTepuaa 2 OK 04
“eJIOBECKA — AHTponosiorusi — Hayka o yenoBeke. CHcTeMaTHuecKoe MojoKeHue 4esnoBeka. CXOJCTBO M OTIMYHUSA
aHTpoIoreHes YeJIoBeKa C )KUBOTHBIMH. OCHOBHBIE CTANH aHTPOIOTEHE3a. DBOITIONNS COBPEMEHHOTO YEJIOBEKA.

YenoBeueckre pacbl M HMX €IUHCTBO. Bpemss W myTH pacceleHusi 4YeloBeKa I10 IIJIaHETe.
[Tpucnoco0IeHHOCTh YeT0BEKA K Pa3HBIM YCIOBHUSIM CPEJIbI
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CamocrosiTesibHasi padoTa odyuarommxcest Ne8 1

Pa3pa0oTka JeHThl BpeMEHHU MPOUCXOKICHHSI YeJIOBEeKa
Pa3nes 4. Jkoorus 17
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 02
(dakrTopel M cpeanl | Cpexbl oOWMTaHMS OPraHM3MOB: BOJHAS, HAa3EMHO-BO3JYIIHAs, IMOYBCHHAS, BHYTPHOPTaHU3MEHHAs. OK 07
KU3HU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpel oOuTaHus opraHu3zmoB. IIpucnocoOsieHuss OpraHu3MoB K

XKHU3HM B pasHbix cpenax. llonstue skosormueckoro ¢axropa. Kiaccupukanus 5KOIOrHYECKHX

daxTopos. I[Ipasuno munumyma FO. JInbuxa. 3akon TonepantHocTH B. llendopaa
Tema 4.2. 3 OK 01
Honmyasinus, Copaepxxanue yueOHOro MmarepuaJia 1 OK 02
cooo01ecTna, DKOJIOTMYECKasi XapaKTEPUCTUKA BUAA M MOIMYJISUMU. DKOJIOTMYECKas HUIIA BUJA. DKOJIOTMYECKHUE OK 07
IKOCUCTEMBbI XapakTepucTHKH monyssinud. CooliecTBa U 3KocucTeMbl. BHOeHo3 n ero cTpykrypa. CBS3U MexXay

opraHuzMamMu B OuorneHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOJYLEHTbI, KOHCYMEHTHI,

penyneHntsl. KpyroBopoT BEmECTB M MOTOK YHEPTUH B 9KocucTeMe. Tpoduueckue ypoBHH

IIpakTuyeckoe 3aHaTHE N6 1

Pemlenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJlaHUM IO IMEPEeHOCY BEIIeCTBA U SHEPrUM B

HKOCHUCTEMAX C COCTaBJIEHUEM TPOYUUECKUX Lieneil U mupamMui 6MoMacchl U SHEPTUU

CamocrosiTesqibHasi padoTa o0yuarommxes Ne9 1

CocTtaBieHHe CXeM KPyTOBOPOTA BEIIECTB
Tema 4.3. buocdepa 2 OK 01
- rj1006ajabHas Copeprxxanue yuyeOHOro MmarepuaJia 2 OK 02
IKOJIOTHYECKAS buocepa — xuBasgs obGomouka 3emnu. PasButue mnpencraBinenuii o Ouochepe B Tpymax B.H. OK 07
cucrema Bepnazackoro. O6mnactu 6uocdeps! 1 ee KOMIOHEHTHI. JK1Boe BemiecTBo Ouocdepsl U ero GyHKINH.

3aKOHOMEPHOCTH CylecTBoBaHUs Ouocdepbl. OcodeHHOCTH Onocdepsl Kak rIo0albHON IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBoporbl BemecTB M OHOrN€OXMMHYECKHE LUKIIBI.

['noGanibHbIE KOJIOTHUYECKHE MTPOOJIEMbl COBPEMEHHOCTH
Tema 4.4. Biusinue 4 OK 01
AHTPONOTreHHBIX Copepxxanue yuyeOHOro MmarepuaJia 2 OK 02
(¢akrTopos Ha AHTpOIIOT€HHbIE BO3JEUCTBUS Ha Ouochepy. 3arpsi3HEHUS KaK BUJ AHTPOIIOT€HHOTO BO3ACHCTBHSL. OK 04
onocdepy AHTpoOnOreHHsle BO3JeicTBUA Ha aTMmocdepy. BosgelictBus Ha ruapocdepy. BosgeilictBus Ha OK 07

autocdepy. AHTPONOTeHHbIE BO3ACHCTBUS Ha OMOTHYECKHE COOOIIECTRA. IK 2.2

IIpakTnyeckoe 3ansTe Ne7 (npodeccHoHaAILHO-OPUEHTHPOBAHHOE) 2 ITK2.3 1IK 6.1

OTX0/1bI MPOU3BOJICTBA
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Tema 4.5. Bausinue 4 OK 02
COMAJILHO- Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 04
IKOJOTHYeCKHX 310poBbe U ero coctapistomue. GakTopel, MOJOKUTEIBHO U OTPULIATEILHO BIUSIONIME HA OPTraHU3M OK 07
¢akTopoB Ha yenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JICHCTBHUI Ha 3J0POBHE UEJIOBEKa (DJIEKTPOMArHUTHBIC TOJIA, [IK 2.2
310pPOBbe YeJI0BeKa | ObITOBAs XUMHs, U30BITOYHBIC IIYMBI, paJdals U T.I.). AanTanus opraHu3Ma desoBeka K (hakropam [IK2.3 TIK 6.1

okpyxaromieir cpenpl. [IpuHimnsl dhopMupoBaHus 310poBbecOeperaromiero noseaeHus. Pusnyeckas

AKTUBHOCTb M 3/10pOBb€. BUOXMMUYECKUE ACTIEKThI PalliOHAJILHOTO IUTAHUS

JlaGoparopHasi padora Ne2 (mpodeccuoHAILHO-OPHUEHTHPOBAHHOE) 2

YMcTBeHHas: paboTOCIOCOOHOCTh
KonTpoabnas TeopeTnueckre acieKThl SKOJIOTHH 2
padora

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHNe MPUKJIATHOT0 MOIYJIs1)

Pa3znea S. buoJsiorusi B :KU3HU 10 OK 01
Tema 5.1. 5 OK 02
Buotexnosornn B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKM3HHM KaXK10r0 buortexHonorust kak Hayka W Mpou3BOACTBO. OCHOBHBIE HAINPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. IK 2.2

Metoasl 6uorexHonmoruu. OOBEKTH OMOTEXHONOTHUU. JTHKA OHMOTEXHOJIOTHMYECKUX M TEeHETHYECKHX ITK2.3 1IK 6.1

sKcrepuMeHToB. [lpaBuia moucka M aHanM3a OMOIKOJIOTMYEecKOW HWHGOpMaluu W3 pazIudHbIX

UCTOYHUKOB (HaydHas M YyuyeOHO-HayyHas JUTepaTypa, CpPEICTBa MaccOBOM HMHQOpPMAaLUHU, CETh

WNuTtepHeT u apyrue)

IpaxkTuyeckoe 3ausitue Ne8 2

Kelicbl Ha aHanmu3 WHQOpPMAaLMM O HAayYHbBIX JOCTHXKEHHUSX B 00JacTU T€HETHMUECKHUX TEXHOJIOTHH,

KJICTOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.

CamocrosiTesibHasi padoTa odyuarommxcs Nel0 1

[TonroroBka mpe3eHTalMHy Ul 3alUThI Kelica
Tema 5.2. 5 OK 01
buotexnosoruu IpakTuyeckoe 3ansarue Ne9 4 OK 02
TPOMBIILTCHHOCTH Kelichl Ha aHann3 HHPOPMALMK O PA3BUTUH POMBINLIEHHBIX OHOTEXHOJIOTHIA I%I({ 104¥

K 2.2
IMK2.3 TIK 6.1

CamocTosiTebHasi padoTa ody4yaromuxcst Nell 1

IToaroToBka pe3eHTalMu JUIsl 3a1UThI Keiica
l'lpomemyTquaﬂ aTrecrauus 1mo JMCuMIJanHe (l'lpeI[METy): l]I/Iq)q)epeHHI/IpOBaHHHﬁ 3a4eT 2
Bcero: 72
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI YUEBHOM JUCHUILIMHBI
(IPEJIMETA)

3.1 TpeGoBaHusl K MUHUMAJLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecniedeHUI0

VYyeOnass gucnuruiiHa (MpeaMeT) peanu3yeTcss B ydeOHOM KaOuHeTe 0e30macHOCTH
KHU3HEICATEILHOCTH M OXPaHbI TPYa.

O6opynoBaHue yueOHOTO KaOMHETa:

— II0CaJI0YHbIE MECTa MO KOJUYECTBY O0yUaIOLIUXCS,;

— pabodee MeCTO MpenoJaBaTes;

— METOJMYECKUE MaTepUabl 10 JUCIUILIMHE (IIPEAMETY).

Texuuyeckue cpencrtsa oOydeHus pabouero wmecra MpenoAaBaresisi: KOMIIBIOTEPHOE
000pyI0BaHNE, COOTBETCTBYIOIEE COBPEMEHHBIM TpPEeOOBAHMSIM O€30MacCHOCTH M HAIEKHOCTH,
IpelycCMaTPUBAIOIIEe BO3ZMOKHOCTh MHOTO(YHKIHMOHAIBHOTO HCIIOJIb30BaHUs KaOMHETa C LEbI0
U3Yy4YEeHUs] Y4YeOHOM IUCHUIUIMHBI (MpeaMeTra), MyJbTUMEAUIiHOEe 000pyJoBaHHUE (IIPOEKTOP U
MPOEKIIMOHHBIN IKpaH WM UHTEPAKTUBHAS JOCKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumenoBanue crenuanbHOrO IOMELIEHUS: Yy4yeOHas ayAuToOpust JUisl TPOBENEHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAMA, WHAMBHAYAIbHBIX KOHCYJBTAIMil, TEKYIIETo
KOHTpPOJIS, TPOMEXYTOYHOM aTTecTallud, OCHAllleHHas o0OpyJOBaHMEM M TEXHUYECKUMHU
cpeacTBaMu OOyuYeHUs, a TaK)Ke YMUTaJbHBIA 3aj, MOMEIIEHHE AJISi CaMOCTOSITENbHON paboThI, C
noctynom kK cetu «Mutepuer» n OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOH mebenn, HOyTOYK,
MPOEKIIMOHHOE 000pyAOBaHUE (MYIbTUMEIUUHBIN IPOSKTOP U IKPaH).

Ilepeyenr JUIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHSIEMOT0 TPOrPAMMHOIO

olecrieyeHus:
CucremHuoe n npukaaasoe 110

rygn HaumeHnoBanue No munieH3un
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 Kopob6ounast (pa3ubiii Ne Ha Kax 0¥
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konreur-dpumstp SKYDNS 10-05109
IIporpammuoe ob6ecneuenue mo GNU General Public License (¢cBo0oaH0 pacnipocTpansieMoe)
Ne IlepeueHb
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3yyenun npeamera B (popmarte JIEKTPOHHOI0 00ydyeHHs ¢ ucnoyan3osanuem 10T
[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, SIunekc Tenemocr.
OnekrponHas miardpopma Moodle.

3.2. UnpopmannoHHoe obecrnedeHre peajn3aluu NpPorpaMmsbl

Jlist peanuzanuy MporpaMMbl OHOIHOTEUHBIN (HOH 00pa30BaTEIHLHON OpraHU3aIuu JOKEH
UMETh T[I€YaTHbIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE M HH(POPMALMOHHBIE PECYpPCHI,
PEKOMEH/TyeMBbIe [T UCTIOIh30BaHUS B 00pa30BaTEILHOM IPOIIECCE.

16



IlepeyeHb yueOHBIX U3aHNIH, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX 0U0JIMOTEeYHOTO hoHAA:

3.2.1 OcHOBHBIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 06a30BbIi ypoBeHb : y4yeOHmk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; nox penakuueid B. B. [laceunuka. - 5-e usa., crep. - Mocksa :
[Tpocemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexkrpoHHbid // Jlaup :
9JIEKTPOHHO OumbOmmoreunas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexxum noctymna:
quist aBTopu3. [lons3oBarencii/

2. buomorms: 11-it kmacc: 6a3oBblii ypoBeHb : yueOHMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py61oB [u np.]. - 6-¢ u3x., crep. - Mocksa : [Ipocsemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : anexkTpoHHBIH // JlaHb : 3neKTpoHHO-OnOIMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pesxkum A0ocTyma: AJsl aBTOPU3. TOJIb30BATEIICH.

3.2.2 Ilepedyenb nmpogecCHOHAIBHBIX 0a3 JTAHHBIX M HH(POPMANMOHHBIX CHPABOYHBIX
cucTeM:

3. Komncynprantllmtoc : cnpaBoyHO-TIOMCKOBasi cucrema : opunuanbHbeii cailt. — URL
> https://www.consultant.ru/. - TekcT : 371eKTPOHHBIH

4. Tapanr : uadopmannonHo - mpaBoBoii moprain. — URL : https://www.garant.ru/ . —
TeKCT : 2JIEKTPOHHBIM.

5. Koxekc : mpodeccuonanbHas cnpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : 2JIEKTPOHHBIN

6. DOnekrpoHHas OubnuoTeka Y4eOHO-METOAMYECKOrO0 IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOAOPOKHOM TpaHcmopte : opunuanbubiii caiit. — URL : https://umczdt.ru/books/. —
Pexum nocryna: 11 aBTOpU3. OJAB30BATENEH. - TEKCT : 3JIEKTPOHHBIN.

7. Jlawp : anmektpoHHas OuOnmoteunas cucrema. — URL : https://e.lanbook.com/. —
Pexum nocryna: 1y aBTOpU3. OJIb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

8. BOOK.ru: snekrpoHHO-OnbOMMoTeYHass cucrema : cait / KHOPYC : m3marenbcTBO
yuebHoit muteparypbl. — URL : https://book.ru/. — Pexxum nocryma: [uist aBTOpH3. MOJIb30BaTeNeiH
- TeKcT : 3IEeKTPOHHBIN.

9. eLIBRARY.RU : Hayunas snexkTpoHHas 6ubimoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: mns 3aperucTpup.. Moib3oBaTened. — Tekcr
JJEKTPOHHBIN.

10. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanuu : OQUIMATBHBIN CaWT. —
Mockga, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKkcT : 37eKTPOHHBIH.

11. PXK] : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBIH

12. denepanbHOE AareHTCTBO KEJIE3HOJOPOXKHOTO TPAHCIOpPTa : OQULHMAIBHBIN CalT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBIN.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCIHUATLIMHBI

KonTposns wu

OILICHKAa PpE3yJIbTaTOB

(MIPEJMETA)

OCBOCHU

y4eOHOW  JAMCIUTLINHBI

(npenmera)

PaCKpBIBAIOTCSL Yepe3 NUCIUILTUHAPHBIC Pe3yJIbTaThl, HAIIPABICHHBIC HAa (POPMHPOBAHUE OOIIUX U
npo(hecCHOHANLHBIX KOMIIETCHIIUN IO pa3jieliaM U TeMaM COJIep KaHus y9eOHOro MaTepuarna.
[IpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oo6mas/npodeccuoHanbHast

Pa3nes/Tema THun oneHOYHBIX MEPONIPUATHI
KOMIIeTeHIUsl
Paszgen 1. Kuaerka — | KonrposibHas pabora
CTPYKTYPHO- «MoutekynsIpHBIi YPOBEHD
(pyHKUMOHAJIBHAS OpraHu3aI1H )KUBOI0»
eIMHULA )KMBOT0
OK 01 Tema 1.1. buonorus kax | @poHTaIBHBINA ONPOC
OK 02 HaykKa. Oo6ias | 3amoiHeHue TaOIULIBI C
XapaKTePUCTHKA JKU3HU ONMCAHUEM METOJI0B
MHUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonHenne Tabauubl  «Bkian
YYEHBIX B pa3BUTUE OUOIOTUM»
3aroNHeHne CpaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U pa3IU4MM
YKUBOT'O U HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OnieHuBaemasi ~ JUCKYyCCHSL IO
OK 02 (byHKIMOHATIbHAS BOIIPOCAM JIEKLIUU
OK 04 OpraHu3aIMs KIETOK Brinonnenue u 3ammTa
nabopaTopHOil paboThI
[IpakTnueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MIOATOTOBJIIEHHBIX II0 TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTeieM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBINH OMPOC
OK 02 ¢dyHkunoHanbHble (akTopsl | [IpakTudeckoe 3aHaTHe
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6MeH BemecTB U | @pOHTAIBHBIN OMpPOC
MPEBPAILICHUE DSHEPrUM B | 3aNIOJTHEHUE CpPaBHUTEIBHON
KIIETKE TAOMUIBI XapaKTEPUCTHK THUIIOB
oOMeHa BElIEeCTB
OK 02 Tema 1.5. OKusnennsiii | O6cyxaeHue 1Mo BOIpocam
OK 04 UK KJICTKH. Muto3. | Jexnun
Meiio3 PazpaboTka  JIEHTBI  BpeMEHH
KU3HEHHOTO LIMKJIA KJIETKU
Pazgen 2. Crpoenne u | Kontponsnas pabora «Ctpoenue
(pyHKUMH opraHuzma 1 GYHKIMU OPTaHU3Ma»
OK 02 Tema 2.1. Crpoenue | OnieHuBaemMas TUCKYCCHUs
OK 04 oprasusma
OK 02 Tema 2.2. ®opmbl | DpoHTATBHBINA OITPOC

pa3MHOKEHUSI OPraHU3MOB

3anonHeHne TaOIUIBl ¢ KPaTKOM
XapaKTEPUCTHKON ¥ TpHMEpaMH
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(dhopM pa3MHOKEHUSI OPraHU3MOB

OK 01 Tema  2.3. Ownrorene3 | TectupoBanue
OK 02 pacTeHHUH, IHKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DPOHTANBHBIN ONPOC
OK 02 HacJaeqoBaHUsI TectupoBanue
OK 04 [IpakTrueckoe 3aHsATHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3paboTka rioccapus
[TpakTHyeckoe 3aHsTHE
OK 01 Tema 2.6. 3akonomepHoctu | TectupoBanue
OK 02 W3MEHUYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Pazgen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopus | @poHTaNIBHBIN 0nIpoc
OK 04 HBOJIIOLIMOHHOTO  yueHus. | PazpaboTka rmoccapus
MHUKpPO3BOITIOIHS PazpaboTka  JI€HTBI ~ BpEeMEHH
pa3BUTHS HBOJIFOLIMOHHOTO
yUeHHUSI
OK 02 Tema 3.2. MakposBomtouus. | OrieHuBaeMast IMCKyCCHs
OK 04 Bo3nukHoBeHue u pa3Butue | PazpaboTka  JIEHTBI ~ BpeMEHU
KU3HU Ha 3emiie BO3HUKHOBEHUST U Pa3BUTHSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. IIpoucxoxnenue | OpoHTAIBHBINA ONPOC
OK 04 YeJI0BEKa — AaHTPOIIOTEeHE3 Pa3paboTrka  neHTBI  BpeMEHHU
IIPOUCXOXKICHHUS YEJIOBEKA
Paznea 4. DxoJorus KonTponbHas pabora
«Teopernueckue aCIIEKTBI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE CXE€M KpPyroBOpOTa
OK 02 COO0O0IIIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [TpakTHueckoe 3aHsTHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanpHas sKosornyeckas | TectupoBanue
OK 07 cucrema
OK 01 Tema 4.4. Binsuaue | TectupoBanue
OK 02 aHTpororeHHslx (¢akropos | [IpakTrueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
IK 2.2
ITK2.3 1IK 6.1
OK 02 Tema 4.5. Bnusinue | OueHuBaemasi JUCKyCCUS
OK 04 COLMATIBHO-?KOJIOTUYECKUX | BhImosHeHue nabopaTopHOH
OK 07 (dakTOpoB  Ha  370pOBbE | PabOTHI
IIK 2.2 YeJI0BEeKa
[NK2.3 11K 6.1

Paznen 5. buosgorus B
JKU3HH

3amuTa Keiica: MpeICTaBICHUE
pe3yJIbTaTOB  PEIICHUs  KEHCOB
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(BBICTYILJIEHUE C NIPE3ECHTALMEN )

OK 01 Tema 5.1. buorexHonoruu B | BeinmosHeHne keiica Ha aHanu3
OK 02 JKU3HU KaXI0r0 uHpopMauu 0 Hay4HbIX
OK 04 JOCTHKEHUSIX B o0Jractu
IIK 2.2 TeHETHYCCKUX TEXHOJIOTHH,
[IK2.3 TIK 6.1 KJIETOYHOU WH)XEHEPUH,
MHUIIEBBIX OMOTEXHOJIOTHH,
[IPE/ICTABJICHHE pe3yabTaTOB
pEeLIEHHUs KEWCOB
OK 01 Tema 5.2. buorexHonoruu B | BeinmosiHeHne keiica Ha aHanu3
OK 02 IIPOMBILIEHHOCTH uHpopMauu 0 pa3BUTUU
OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,
K 2.2 MPEJCTABICHUE pe3yJIbTaTOB
I1K2.3 TIK 6.1 pelIeHus KeMcoB
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYUYEHUSA

5.1 IMaccuBHBbIE:

- JIGKLIUU TPaJUIMOHHbIE 0€3 MPUMEHEHHUsI MYJIbTUMEIUIHBIX CPEICTB U 0e3 pa31aTOYHOro
Marepuaa;

- IeMOHCTpanus yu4eOHbIX (PUIEMOB;

- pacckas;

- CEMUHApBI, IPEUMYIIECTBEHHO B BHI€ 00CYKICHUS JOKJIAI0B CTYACHTOB 10 TEM WJIM UHBIM
BOITPOCAM;

- CAMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI;

- YTEHUE U OTIPOC.

(63aumooelicmeue npenooasamens Kak cyOvekma ¢ 00yYaloWuUMca Kak 00beKmom
NO3HABAMENLHOU 0esIMelbHOCIU).

5.2 AKTHBHBIE 1 HHTEPAKTHBHbIE:

- aKTUBHBIC U MHTEPAKTUBHBIC JICKIIUY;

- paboTa B rpynmax;

- yueOHasi IUCKYCCHS,

- JICTIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIC YIIPAKHCHUS;

- TBOPYECKHE 3aTaHUS;

- KpyIJIble CTOJIBI (KOH(EPEHIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pelnIeHre IpoOIEMHBIX 3a71a9;

- aHaJIN3 KOHKPETHBIX CUTYAIINIA;

- METOJ1 MOJ1yJIbHOT'O 00y4EHHS;

- 00y4eHHe ¢ UCTIOIB30BAaHUEM KOMITBIOTEPHBIX 00yYaOIIUX MPOTPaMM;

(63aumoodeticmeue npenodasamensi Kak cybvekma ¢ 0OVUAIOWUMCA KAK —CYObEeKnmom
NO3HABAMENLHOU 0esIMENbHOCU).
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