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1 OBIIASA XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBbBI OBIIIEOEPA30OBATEJIBHOI'O
INPEJIMETA
OVYII1.13 BUOJIOI'us

1.1 Mecto mnpenmera B CTPYKTYpe OCHOBHOH mpodeccHOHANbHOH 00pa3oBaTelbHOM
NPOrpaMMblI

Oo6meoOpazoBatenbHblii  mpeamer OVYIL13  buonorust sBruseTcss 00s3aTeNbHON  4acThIO
o0meobpazoBarenbHOTO IMKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBerctBum ¢ PI'OC mo
cneruanbHocT  23.02.06 Texuuueckast HSKCIUTyaTarlust MOJABUKHOTO COCTaBa JKEJIE3HBIX JIOPOT
(371eKTPOBO3BI)

[Ipu peanuzamum pabodeld MporpaMmbl MOTYT HCIOJB30BATHCS PA3IUYHBIE 00pa30BaTEIbHBIE
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, SJIEKTPOHHOE O0yUEHHE.

1.2 llenu 1 n1aHUpyeMble pe3yJbTAaThl OCBOCHHS NpeaAMeTa:

1.2.1 Heab 001meodpa3oBaTeJbHOTO MpeAMeTa:

Lens npenmera «buonorus»: copMupoBaTh y 00ydaroUIMXcsl 3HAHUS U yMEHUS B 00J1acTH OHOJIOTHH,
HaBBIKU MX IPUMEHEHHS B IPAKTHYECKOI MPOeCcCHOHATIBHOM eI TEIIEHOCTH.

B pesynbrare ocBoeHust yueOHOTO peMeTa 00yYaroImuics T0KEeH

yMeThb:

—  ONpeAeNsATh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOIAUTH HAOMIONEHHS 3a SKOCHCTEMaMM s
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOI'€HHBIX U3MEHEHHH, HHTEPIPETHPOBATH PE3yJIbTAThl HAOIIOICHHIA;

— TOpPOBOAWTH  HpoOCTeHmmMe  OHOJOTMYECKHE  SKCICPUMEHTAIbHBIE  HCCIEAOBAHUSA  C
cOOJII0ICHNEM TPaBUII OE3011aCHOTO O0paIieHus: ¢ 00BEKTaMU U 000PYI0BaHHEM,;

—  HUCTIONIB30BaTh MH(OPMALINIO OMOIOTHYECKOT0 XapaKTepa U3 Pa3INuHbIX HICTOYHHUKOB,

—  TIPOTHO3MPOBAThH IMOCIEICTBUS CBOCH JEATEIFHOCTH IO OTHOLICHUIO K OKpPYXKAloLeH cpere,
COOCTBEHHOMY 3JI0POBBIO; 0OOCHOBBIBATh M COOTIOAATH MEPHI PO HITAKTHKH 3a00IEBaHUIA;

3HATh:

— CTpoeHHe, MHOrooOpa3ne M OCOOCHHOCTH JXHMBBIX CHCTEM PA3HOTO YPOBHS OpraHHM3aIUH,
3aKOHOMEPHOCTHU MPOTEKAaHHUs OMOJIOTHYECKUX MPOLIECCOB U SBICHUH B OKPY)KaIOIIEH cpejie, IETOCTHYIO
HAYYHYIO KapTUHY MHUPa, B3aUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYMUMOCTh JOCTIDKCHHMH OHWOJIOTMYECKOM HAyKH ¢ TEXHOJIOTMH B IPAKTUYECKOU
JEATENbHOCTH YeJI0BeKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKIAX TEXHOIOTHI 1 arpoOMOTEXHOIOTHH.

1.2.2 Tlnanupyembie pe3yJbTaThl 0CBOEHHsI 001e00pa30BaTEJIbHOI0 NMpeaMeTa B COOTBETCTBHHU €
®T'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHue npeameT umeeT npu GopmupoBanuu u pazsutur OK u T1K.

Iln1anupyemMble pe3yJbTaThl 00yUeHHs
OO0umue KoMNeTeHUNH 1 >
Oomue JAucunnimHapHblie (IpeIMeTHbIE)
OK 01. BeiOupats B 4yacTu TPYAOBOr0 | CQOPMUPOBAHHOCTH 3HAHUN O MECTE U
CHOCOOBI pelIeHHs 33/1a4 | BOCIIMTAHUS poiiu OMOJIOTUU B CHCTEME HAy4HOTO
npodeCCHOHATEHON - TOTOBHOCTbh K TPY/Iy, OCO3HAaHHE | 3HAHUSI, (GYHKIIMOHATTBHON
ACATCIIbHOCTHU IIEHHOCTHU MaCTCpCTBa, | TPAMOTHOCTU YCJIOBCKA IJIsI PCHICHUA
MPUMEHUTEITHHO K Tpyaoiooue; KU3HEHHBIX TPO0IIeM;
pa3IMYHBIM KOHTEKCTaM - TOTOBHOCTh K  AKTUBHOMW | COPMHPOBAHHOCTH YMEHHUS
JESITeTPHOCTH TEXHOJOTHYECKOW | PaCKpPHIBATh coJiepKaHHe
)41 COHH&HBHOﬁ HaIpaBJICHHOCTH, | OCHOBOIIOJIAralOIIMUX 6I/IOJ'IOI‘I/I‘IGCKI/IX

VKa3pIBAIOTCS JIMYHOCTHBIE M MeTanpeaMeTHele pesynbrarel u3 ®IOC COO (B nocnennei penaknuu ot 12.08.2022) B
oTraaroyibHol Gopme, popmupyembie 001Ie00pa3oBaTEIbHBIM YUSOHBIM MIPEIMETOM
2 JlMCLHMIUIMHAPHBIC PE3yIbTATHl YKA3bIBAIOTCS B COOTBETCTBUM C HX IMONHBIM mepedreM Bo ®T'OC COO (B mocieHeit

penakuuu ot 12.08.2022)




CIIOCOOHOCTh MHHIUHPOBATD,
IUTAHUPOBAaTh U CaMOCTOSTEIIBHO
BBITIOJIHSTH TAKyIO JIEITEIEHOCTD;
- MHTEpEC K pa3IHuHBIM cdepam

npodeCcCuOHATBHON
NeSITeNbHOCTH,

OBnanenue YHHUBEpCaIbHBIMU
y4eOHBIMH MO3HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYeCKUe
nelcTBHA:

- CaMOCTOSITEIILHO
dhopmynupoBaTh u
aKTyaJIMu3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBII
NMpU3HAK WA OCHOBaHHS IS
CpaBHEHHUS, KIacCUPUKAUU U
00001IeHMS;

- OMPENEIISATh LENU EeSITEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTHKCHUS,

- BBISBISATh 3aKOHOMEPHOCTH U
MPOTHUBOPEUHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTh  KOPPEKTHUBHI B
JICSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pe3yJIbTaTOB
LICIISIM, OLICHUBATh pHUCKH
MMOCJIE/ICTBUU NCATSIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIICHIE npu peleHnmn
KU3HEHHBIX Mpo0IeM

0) 0a3oBbIe HCCIEN0BATEIbCKHE
JeHCTBHUA:

- BIAACTh HaBBIKAMH Yy4eOHO-
HCCIIEA0BATEIBCKOM U MPOEKTHOU

JeSATeIIbHOCTH, HaBBIKAMH
paspernieHus npooiem;

- BBISIBJISTH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U u
aKTyaJTM3UpPOBAThH 3a/auy,
BBIJIBUTATh TUIIOTE3Y €€ peUICHus,
HaXOIUTh apryMEHTBI JUISt
JI0Ka3aTeNbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh

IapaMeTpsl U KPUTEPUU PELICHMUS;
- AHAJIM3HUPOBATh IOJYYEHHBIE B
xone pelieHus 3a/1a4u
pe3yabTaThl, KPUTHYECKH
OLICHMBATh MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBAaTh HM3MEHEHHE B

TEPMHUHOB U MMOHSTHM: JKH3Hb, KJIICTKA,

TKaHb, Opras, OPraHu3M, BU/,
MOMYJISAIUSI, JKOCUCTEMa, OWOIICHO3,
ouocdepa; MeTaboIu3M (oOmeH
BEIIECTB W TIPEBpAIlCHHE DSHEPIHH),
rOMeOCTa3 (camoperynsauus),
OMocHHTE3 Oernka, CTPYKTYpHas
opraHu3anus JKUBBIX CHUCTEM,
JMCKPETHOCTD, CaMOpeTyJISIuS,

CaMOBOCITPOM3BEJICHUE (PETIPOAYKIIHS),
HAaCJIeICTBEHHOCTb, WU3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasl OpraHU3aLUs;

c(hOpMHUPOBAHHOCTH YMEHHUS
packpbIBaTh coJiepKaHue
OCHOBOTIOJIATAlONMUX  OHMOJIIOTUYECKUX
TEOpUd U  THUIOTE3:  KIETOYHOMH,
XPOMOCOMHO, MYTallMOHHOM,
9BOJIFOLIUOHHOM, MIPOUCXOXKICHUA
YKU3HU U YEJIOBEKA;

c(hOpMHUPOBAHHOCTH YMEHHUS
packpbIBaTh OCHOBOIIOJIATraF0 e
OMOJIOTHYECKHE 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprana, H.N. Basuiiosa,

O. I'exkkens, ®. Mromnepa, K. bapa),
IPAaHUIIBl UX TMPUMEHHUMOCTU K >KHUBBIM
CUCTEMAM;

NpUOOpEeTeHHUEe OmNbITa MPUMEHEHUS
OCHOBHBIX METO/I0B Hay4HOTO
MO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTHU:
HAONIOJIEHUsT W ONUCAHUS  KHUBBIX
CUCTEM, IIPOLECCOB U  SBJICHUI;
OpraHu3ayu u IIPOBEICHUS
OMOJIOTUIECKOTO HKCIIEPUMEHTA,
BBIJIBUKEHUS  TUIIOTE3,  BBISBICHUS
3aBUCUMOCTH MEXKIY HCCIEeIyEeMbIMU
BEJIMYUHAMU, O0BSCHEHUS TOTYyYECHHBIX
pe3ynbratoB  u  (opMyITHpOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAay4YHBIX
MOHATUHI, TEOPUI U 3aKOHOB;
c(OPMUPOBAHHOCTh YMEHHUS BBIJICISThH
CYILLIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  IPOKapuoT U  JYKApHOT;
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OIEHO30B U
HKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BELIECTB U MpPEeBpallCHUS
SHEPrUM B  KJIETKe, (OTOCUHTE3A,
IJJACTUYECKOTO U DHEPreTUYECKOIo
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,
OIUIOJOTBOPEHHS, pa3BUTHUS "




HOBBIX YCIIOBHSIX;

- yMETh NEepEeHOCUTh 3HAHUA B
MI03HABAaTEIbHYIO "
IIPAKTUYECKYIO o0nactu
KU3HEACATEIILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

- BBIIBUTAThL  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXOIbl U PELIEHNS;

- CIOCOOHOCTh WX HCHOJIb30BAHUS
B ITO3HABATEIILHON U COIMAJIbHOM
MPaKTUKE

Pa3MHOXKEHUS, UHIAUBUAYAIBHOTO
pa3BuTUsl OpraHu3Ma (OHTOTEHE3a),
OOpBHOBI 3a CyIIIECTBOBAHUE,
€CTECTBEHHOTO orbopa,
BH1000pa3oBaHMs,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHCHTOB HKOCHUCTEM,
aHTPOTIOTECHHBIX U3MEHEHU ! B
3KOCHUCTEMAaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M IPEBpaIlCHHE
SHEpruu B Ouocdepe;
C(OPMHPOBAHHOCTh YMEHHUS peElIaTh
OMOJIOTUYECKHE 3aJlaud, COCTaBIISAThH
TCHOTHITMYECKHE CXEMBI CKPEIUBAHHUSI
AJI1  Pas3sHbIX  THUIIOB HacCJIC10OBaHUA
MPHU3HAKOB Y OPTaHU3MOB, COCTABIISThH
CXEMBI TIepeHOCa BEIIECTB U SHEPTUU B
JKOCUCTEMAx (HGHI/I IIUTaHusA, ITUIICBBIC
CETH)

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a U
HMHTEPIPETAIINH
nHpopManuu u
nH(pOpPMalLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeCcCuOHATBHON
JeSTebHOCTH

B o0Js1acT HEHHOCTH HAY4YHOIO
MO3HAHUSL:

- c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHHU,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKu " 00111eCTBEHHOM
MPAKTUKHA,  OCHOBAHHOTO  Ha
nanore KYJIBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM
MHUDE;

- COBEpILICHCTBOBAaHUE S3BIKOBOM
U YUTATEIbCKOM KYJIBTYpPbl Kak
CpEICTBa B3aUMOJCHCTBUS MEXKIY
JIIOJIbMU U TIO3HAHUS MUPA;

- OCO3HaHUE LICHHOCTH HAy4YHOU
NesITeNIbHOCTH, TOTOBHOCTh

OCYIIECTBJIATh  MNPOCKTHYIO  H
HCCIIEIOBATENIBCKYIO
NEATEIIbHOCTh MHIAWBHAYaJbHO U
B IpymIe;

Osnanenne YHUBEPCAIbHBIMU
y4eOHBIMU IMO3HABaTCIILHBIMU
JIEHCTBUSIMU

B) padora ¢ uHgopmanmeii:

- BJIAACTb HaBbIKaMHW MOJYUCHUS
uHpopMalMd U3  HUCTOYHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIIBHO

OCYIIECTBIISITh IOMCK, AaHAJM3,
CUCTEMaTHU3AIUIO u
MHTEPIPETAIIIO uHbopMauu

c(hOpMHUPOBAHHOCTH yMEHUH
KPUTHUYECKH OIICHUBATh HH(OPMAIIHIO
OMOJIOrNYECKOT O coJIepKaHus,
BKJHO‘-IaIOH_[yIO HCGB,Z[OHayLIHBIe 3HAHUA
W3 pa3IUYHBIX HMCTOYHUKOB (CpeicTBa

MaccoBoil  MH(poOpManuMHu,  Hay4YHO-
TIOITYJISIPHBIE MaTepHabl);
UHTEPIPETUPOBATH ITUYECKUE ACTIEKTHI
COBPEMEHHBIX WCCIICIOBAaHHH B
OHOJIOTMH, MEIMIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJI00aTbHBIC
9KOJIOTMUYECKHE poOIEeMBI
COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHOIICHUID K HHM COOCTBEHHYIO
MIO3HIINIO;

c(OPMHUPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIE NHCHMEHHBIE M YCTHBIC
COOOIIlEHNSI HA OCHOBE OMOJIOTHYECKON
uHpOpMaIu u3 HECKOJIBKUX
UCTOYHHUKOB, TPAMOTHO MCII0JIb30BaTh
MOHATUIHBIN anmapat OMOJIOTHH




pa3IMYHBIX ~ BUJIOB U
MIPE/ICTABJICHHS;

- CO37aBaTh TEKCTHI B PA3JIMYHBIX
dbopMaTax ¢ yd4eToM Ha3HAYCHUS

hopm

nHpopmarun u LEJIEBOH
ayuTOpuH, BbIOMpast
ONTUMAJTBHYIO bopmy
MIPEJICTABJICHUS U BU3yaTH3aIUH;

- OICHHMBAaTh JOCTOBEPHOCTb,

JICTUTUMHOCTD I/IH(bOpMaI_II/II/I, €C

COOTBETCTBHE  MPABOBBIM M
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCTIONIb30BATh cpencTBa
MH(POPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B pelICHUH KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX "
OpPraHU3allMOHHBIX  3ada4y ¢
co0IIr0IcHEM TpeOoBaHUI
SPrOHOMHUKH, TEXHHUKH
0e30I1acHOCTH, TUTHCHBIL,

pecypcocOepekeHHUsI, TPABOBBIX H
ATUYECKHUX HOPM, HOpM
nH(pOpMaMOHHOI 6€30MacHOCTH;
- BJIQJICTh HaBBIKaMU
pacro3HaBaHHUsI " 3alIHUTHI
uHbopManuy, UHPOPMALUOHHOM
0€30MacCHOCTH JTUYHOCTH

OK 04. DddexTtuBHO
B3aMMO/ICVICTBOBATh u
paboTaTth B KOJUICKTUBE U
KOMaH/Ie

- T'OTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOATCIIbHOCTHU u
CaMOOIPEACICHUIO,

-OBNIQ/ICHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U
COLIMAJIbHOM JeSITeIbHOCTH,
OBianeHue yHHMBEpPCAIbHBIMH
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMecTHasl 1eATeJbHOCTD.

- TIOHMMaTh U HCHOJb30BaTh
MpEUMYIlIeCTBA KOMaHIHOM U
WHIUBUAYAITBHON paOOTHI;

- IPUHUMATh LEJIH COBMECTHOM
NEesTeIbHOCTH, OPTaHU30BbIBATH U
KOOPJAMHHUPOBATh JEHCTBUA IO €€
JOCTH>KEHHMIO: COCTaBISATh IUIaH
JNEUCTBUM, pacCHpeNensaTh pojau ¢
y4€TOM  MHEHHMHM  Y4aCTHUKOB
o0cyxmaTh pe3ynbTaThI
COBMECTHOI paboThI;

- KOOPAWMHUPOBATH W BBIIIOJIHATH
paboTy B YCJIOBHSX pEaJbHOTO,
BUPTYaAJIBHOTO "

MpuoOpeTeHne OmbITa IPUMEHEHUS
OCHOBHBIX METOJIOB Hay4HOT'O
MTO3HAHMS, UCTIOJIB3YEMBIX B OMOJIOTHH:
HaOJIOJCHUS M  OINHCAaHUS  SKHBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUI;
OpraHu3alu u MIPOBEICHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBIDKCHUSI  THIIOTE3,  BBISIBJICHUS
3aBUCUMOCTH MEXKIY HCCIEeIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3ynbratoB  u  (opMyITHpOBaHUS
BBIBOJIOB C MCIIOJIB30BAaHUEM HAYYHBIX
MIOHATUI, TEOPUN U 3aKOHOB




KOMOWHHMPOBAHHOTO

B3aHMMOJCHCTBUS;

- OCYHIECTBISITh  MO3UTHBHOE
CTpPAaTeTUYECKOE TMOBEJEHUE B
pa3IMYHbIX CUTYaIusX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITH
WHUITUATHBHBIM

OBinajgenne yHUBepcaIbHBIMH

peryJsiTUBHbIMH JeHCTBUSIMU:
r) IpUHATHE Cce0s M JAPyrux
JIoaeu:

- NpUHUMATh  MOTHUBBl U
apryMeHTbl JpPYTUX JIIOJEH Ipu
aHayms3e pE3yJIbTaTOB
NEeATEIbHOCTH;

- IpU3HABaTh CBOC MIPABO M TPABO
JPYTUX JIFOJIeH HA OIITHNOKHY;

- pa3BHUBAThH CIIOCOOHOCTH
MOHMUMATh MHpP C  [O3WIUHU
JPYTOTo YeI0BeKa

OK 07. CopneiicTBoBaTh B 001acTH 3K0/J10rHYECKOTO c(hOpMHUPOBAHHOCTH yMEHUS
COXPaHEHUIO BOCIIMTAHMSL: MPUMEHSTh MOJyYeHHBbIE 3HAHUS IS
OKpY>KaloIlen cpeasl, - c(hOpPMUPOBAHHOCTH | OOBSICHCHHUS OMOJOTUYECKIX
pecypcocOepexeHuto, HKOJIOTMYECKOI KYJIbTYpBbI, | IPOIIECCOB U SIBJICHUM, JUISI MPUHSITUS
MPUMEHSITh 3HAHHSI 00 MMOHMMAHHUE BIIUSIHUS COLIMAIBHO- | MPAKTHUUECKUX pelieHuit B
M3MEHEHUHU KJIuMaTa, SKOHOMHMYECKHUX TIPOIIECCOB Ha | MOBCEIHEBHONM  KH3HU C  LENbIO
MIPUHIIKITBE OEPEKITUBOTO | COCTOSTHUE MPUPOTHOMN u | obecrieueHuss OE30MACHOCTH  CBOETO
MIPOU3BO/ICTBA, COLIMAJIbHOW CpeIbl, OCO3HAHUE | 30POBbS M 3JI0POBBS OKPYKAIOLIUX
3¢ PEKTUBHO AEHCTBOBATH | TII0OATBHOTO XapakTepa | JIoJei, coOIroaeHus 310pOBOT0 00paza
B UpE3BBIYAITHBIX HKOJIOTMYECKUX MPOOIIEM; KHU3HU, HOPM TPaMOTHOTO MOBE/ICHUS B
CUTYaIUAX - MJIAaHUPOBaHUE U | OKpYXKaloIlel  OpUpogHOM  cpene;

OCYILIECTBJIEHUE  JCHCTBUH B | IOHUMaHUE HEOOXOIMMOCTH

OKpY’Kalollled cpelie Ha OCHOBE | UCIOJIb30BAHUSA JOCTHKEHUM

3HaHUA een YCTOMYUBOTO | COBPEMEHHOM onosornu U

pa3BUTHSA YEJIOBEUECTBA; OMOTEXHONOTHH ISl  PallMOHAILHOTO

AKTUBHOE HENPUATHE ACHUCTBUH, | IPUPOIONOJIb30BAHUS

MPUHOCALINX BpPEIl OKpYKarolen

cpene;

- yYMEHHE MIPOrHO3UPOBATh

HeOJIaronpusiTHbIC

9KOJIOTHYECKHE MOCTIE/ICTBUS

MPEANPUHUMAEMBIX JICUCTBUH,

MPeoTBPALIATh UX;

- pacumpeHue OTbITa

NesITeNIbHOCTH 9KOJIOTMYECKOM

HaIpPaBJICHHOCTH,

- OBJIaJICHHE HaBbIKAaMU Yy4eOHO-

HCCIIEA0BATENBCKOM, IPOCKTHOU U

COIIMAILHOMN OeSITEILHOCTH
I[IK 1.3. OO6ecneunBars | - c(hOpMHUPOBAHHOCTH yMEHUS Ha OCHOBE benepabHOTO

0€30IaCHOCTh  JIBWKECHUS

K.HaCCI/I(bI/IKaI_II/IOHHOFO KaTajiora OTXOJOB ONPCACIIAATL KJIACC OIIaCHOCTH




KECJIC3HOOAOPOKHOIO
IIOABHMIXKHOI'O COCTaBa

OTXOJIOB; arperaTHoe COCTOsiHuE U  (U3UYECKyI0 (OpMYy OTXOJZIOB

NIPOM3BOJICTBA;
- OBJNQJCHHE METOJAMHU  OINpEICCHUs IoKa3arelie  YMCTBEHHOMN
paboTociocoOHOCTH,  OOBSICHEHHWE  TOJYYEHHBIX  pPE3ylbTaToB U

dbopmynupoBaHue BBIBOJOB (ITMCBMEHHO) C WCIOJb30BaHUEM HAYYHBIX
MOHATUHI, TEOPUI U 3aKOHOB;

- c(OpMHUPOBAHHOCTh YMEHHUS aHAJIM3UPOBATh HH(OPMALMIO O HAYUHBIX
JOCTHKEHHUSX B  O0JACTH TEHETUYECKHX TEXHOJIOTUM, KJIETOYHOMN
WHXCHEPUH, MUILEBbIX OMOTEXHOJIOTHIA;

- chopMHpPOBAaHHOCTH YMEHHsSI aHATU3UPOBATh WH(DOPMALHIO O PA3BUTHHU
MIPOMBIIIJICHHBIX OMOTEXHOJOTUH M MX NPUMEHEHUH B )KM3HH YeIOBEKa




2 CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJIBHOI'O ITPE/IMETA

2.1 O0beM npeaMeTa U BUABI y4eOHOH padoThI

Buna yueOHoii padoThI Oonem &
yacax
O0béM 00pa3oBaTeIbLHOIO NPeIMeTa 72
B T.U.
1. OcHoBHoOE coepxkaHue 61
B T.4.
TeopeTudeckoe o0ydIeHue 36
MPAKTHYECKUE 3aHITH 8
nab0paTOpPHBIE 3aHITHS 2
2. IlpodeccnoHAILHO OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue 12
NMPUKJIAJTHOT0 MOYJIA)
B T.4Y..
TEOpEeTHYEeCKOoe 00yueHue 2
MPAKTHYECKUE 3aHITH 8
nabopaTOpHbIE 3aHATUS 2
KonTtpoabHas padora 1
CamocrosiTesbHasA padoTa 11
IIpome:xkyTouHas arrecranus B opme 2

Komnnexcnozo ougpgpepenyuposannozo 3auema (2 cemectp)




2.2 TemaTn4yecknii IVIaH M COAePKAHUE NIPeIMeTa

dDopmHpyeMble
HaumenoBanme Conep:xxanue y4e0OHOIro MaTepuaJjia, NPpaKTUYIeCKUe M JJadopaTopHbIe 3aHATHS, Oo0bem
pa3aesioB  TeM CaMoOCTOsITeIbHAsA padoTa 00y4aromMXcs yacop | O LReTeHIMH
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KileTtka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 14
Tema 1.1. 3 OK 01
buoaorus kak Coaep:xkanue y4e0HOro MaTepuaia 2 OK 02
Hayka. O0mas CoBpeMeHHBIE OTpaciau OMOJIOTMYEeCKUX 3HAaHUHU. CBS3p OMOJOTMM C IPYTMMH HayKaMu: OMOXUMMA,
XapaKkTepuCTUKA o6uodusnka, OMoHuKa, reHoreorpadus u aAp. Pors u mMecto 6uonorun B GOpMHPOBAHUH COBPEMEHHOMN
JKM3HHU HAY4YHOH KapTUHBI MHpa. YPOBHU OpraHu3aluu XUBOW Marepuu. OOmas XapakTepUCTHKA >KU3HHU,

CBOMCTBA XKHUBBIX CUCTEM. XMMUYECKUN COCTAB KJIETOK

CamocrosiTesbHast padoTa o0yyarommxcs Nel 1

1. 3amonHeHue TaOIMLBI C OMHCAHUEM METOJIOB MHKPOCKOIHMPOBAHHUA C HUX JOCTOMHCTBAMH H

HEJ0CTaTKaMH.

2. 3anmonHeHue TabauIbl «BKiaa y4eHbIX B pa3BUTHE OMOJIOTHIY.

3. 3anoJHeHrne CPaBHUTEIHHOM TaOJIUIBI CXO/ICTBA U PA3INYHUNA )KUBOTO M HEXKHUBOTO.
Tema 1.2. 6 OK 01
CTpyKTYpHO- Cofep:kanne y4eOHOT0 MaTepHaja 2 OK 02
(pyHkunonanbHan Knerounas teopusa (T. IlBann, M. Illnelinen, P. BupxoB). OCHOBHbIE IOJIOXKEHHUSI COBPEMEHHOU OK 04
OpraHu3anus KJICTOYHOW TeOpUU. THIBI KIETOYHOM OpraHu3aliy: IPOKAPUOTUYECKUM U HYKAPUOTUYECKUM.
KJIETOK OIHOKJIETOYHBbIE WU MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOCHHE MPOKAPUOTHUYECKON KieTku. CTpoeHue

HYKapHOTHUECKOM KIeTKH. Heknerounslie popMbl KU3HHU (BUPYCHI, 6akTeprodaru)

IIpakTyeckoe 3anaTHe Nel 2

Bupycuble u OaktepuanpHbie 3a0oseBaHus. OOIue NPUHLIMIBI HCHOJIB30BAaHUS JIEKAPCTBEHHBIX

BemecTB. OcoOOEHHOCTH MPUMEHEHUS] aHTUOMOTHKOB.

IIpeocmasnenue ycmuvix coobwjenuii ¢ npezenmayuel, NOO20MOGIEHHbIX NO NEPeyHI0 UCHMOYHUKOS,

PEKOMEHO0BAHHBIX Npenoodasameinem

Jladoparopnasi padora Nel 2

Crpoenne kieTku (pacTeHHUs, KUBOTHBIC, TPHOBI) U KJIETOYHbIC BKJIIOUEHHS (Kpaxmal, KapOTHHOMIBL,

XJIOPOIUIACTHI, XPOMOILIIACTHI)
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Tema 1.3. 4 OK 01
CTpyKTypHO- Conep:kanue y4eGHOI0 MaTepuaia 2 OK 02
¢pynkuuonanbubie | XpomocomHas teopus T. Moprana. CrpoeHne XpoMocoM. XPOMOCOMHBIM Ha0Op KIJETOK,
(axTopsI TOMOJIOTHYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TalyIONHBIN U AUIIOWAHBI Habop. HykienHoBble
HacjaeacrBeHHocTH | kucnotel: JIHK, PHK HaxoxneHuwe B kieTke, uX cTpoeHue W (yHKIMH. MaTpudHBIC MPOIECCHI B

KJIETKE: peruTuKaIysi, OMocuHTe3 Oenka, penapanus. | eHeTHUecKuil KO U ero CBOMcTBa

IIpakTuyeckoe 3anaTHe Ne2 2

Pemenue 3a1au Ha onpeieneHNe MOCIEN0BATEIbHOCTH HYKJIEOTH/I0B, aMUHOKHCIIOT B HOPME U B ClIydae

W3MEHEHUS MTOCIe0BaTeNbHOCTH HyKiIeoTua0B JIHK
Tema 1.4. 2 OK 02
OOMeH BelecTB U Conep:xxanue y4e0OHOIro MmaTepuaJja 1
npeBpalleHue [MonsTe MeTabonM3M. ACCUMUIISINS U AUCCUMUIISIUS - ABE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
JHEPIuM B KJIETKe BEIIIECTB: aBTOTPOGHBI M reTepoTpodHbIN, a’poOHBIM W aHa’dpoOHBIM. I[lmacTuueckwii oOMeH.

dorocuHTe3. XEMOCHHTES

CamocrosiTesibHast padoTa odyyaromuxcs Ne2 1

3arnoHeHHE CPAaBHUTENILHON TaOIMIIbI XapaKTEPUCTHK TUIIOB OOMEHa BEIECTB
Tema 1.5. 2 OK 02
Kusnennpnii uuka | Comep:kanue y4eGHOro MaTepuasa 1 OK 04
KJIeTKH. MuUTO3. Kierounslii 1uki, ero nepuoisl. MHUTO3, €ro CTagiuu U NPOMCXOASILME Ipolecchl. buonornueckoe
Meiio3 3HaueHue MuTo3a. Meilo3 u ero craauu. lloBemenwe xpomocom B Meio3e. KpoccuHrosep.

buonornueckuii cMbIc Meli03a

CamocrosiTesbHasi padoTa o0yuaromuxcs Ne3 1

Pa3paboTka neHTHI BpEMEHH KU3HEHHOTO IMKJIA KIETKU
Pa3nen 2. Ctpoenue u pyHKIIUM OpraHnusma (Bcero) 15

(11+4)

Pa3nen 2. Ctpoenue u pynkuuu opranusma (1 cemectp) 11
Tema 2.1. CTpoeHnue 1 OK 02
opraHu3ma ConepxxaHue y4eOHOro MaTepuaJa: 1 OK 04

MHOrokaeTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB M CHUCTEMBI OPraHOB B MHOI'OKJIETOYHOM

opranusme. ['omeocTas opranusma 1 ero noJiiepKaHue B Mpolecce )KU3HEAEITeIbHOCTH
Tema 2.2. 2 OK 02
DopMbI Coaepixkanue yueOHOro MaTepuajia 1
Pa3sMHOKeHUs @opmbl  pa3MHOXKEHHsSI OpraHu3MoB. becronoe u monoBoe pa3MHOkeHue. Bunpl Oecrosnoro
OPraHu3MoB pasmHOxeHus. [lonoBoe pasmHoxkeHue. ['ameroreHe3 y XUBOTHbIX. CIepMaTOre€HE3 U OOTEHES.
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CTpoeHue oJIOBBIX KJIETOK. OII0J0TBOPEHUE

CamocrosiTesbHast padoTa o0yuarommxcs Ned 1
3anonHeHue TabIuIbl ¢ KPATKOM XapaKTepUCTHUKON U mpruMepaMu GopM pa3MHOKEHHUS OPTaHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conepxanne y4e0HOro MaTepuajia 2 OK 04
pacreHui, WnauBuyanbHOe pa3BUTHE OPraHU3MOB. DMOpHOreHe3 U ero craauu. [1ocTaMOpHOHANbHBIA MEPHO/L.
KUBOTHBIX H Craguu mocTaMOpHOHANBHOTO Pa3BUTHS y KMBOTHBIX M 4YenoBeka. [Ipsmoe M Hempsimoe pas3BUTHE.
JeJ10BEKa buonoruueckoe crapenue u cMepTb. OHTOT€HE3 paCTEHUI
Tema 2.4. 4 OK 01
3aKoHOMEpHOCTH Copep:xanue y4eOHOro MaTepuaJia 2 OK 02
Hac/1e0BaHuA OcHOBHbIE TIOHSITUS TEHETHKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHbl [. Mennens OK 04
(MOHOTMOPHIHOE M MTOJUTHOPUAHOE CKpelnBanue). B3aumozeiicTBue reHoB
IIpakTHyeckoe 3ansaTue Ne3 2
Pemenue 3aa4 Ha onpe/eneHrne BEpoITHOCTH BOSHUKHOBEHUSI HACIE€ICTBEHHBIX IPU3HAKOB MPU MOHO-,
-, TIOJUTHOPUIHOM U aHAJM3UPYIOIIEM CKPEIIMBAHUH, COCTAaBICHHE TE€HOTUIIMYECKHUX CXEM
CKpEIIMBaHUS
Tema 2.5. 3 OK 01
CuenJieHHoe ConepxaHue y4eOHOro MaTepuaja 2 OK 02
HacJeJ0BaHHe 3akonsl T. Moprana. CuemieHHOe HacjlelIOBaHUE T€HOB, HapylleHue cuerieHus. HacnemoBanue
NPHU3HAKOB MPU3HAKOB, CLIETIJICHHBIX C MTOJIOM
CamocrosTesabHast padora o0yyaromuxcs Ned 1
Pa3zpabotka rioccapus
Htoroast KOHTpoOJIbHAS paboTa 1
Hmoz | cemecmpa: MaxcumanbHas yaeOHast Harpy3ka (BCero) 30
O0si3aTenbHas ayIMTOPHAs y4eOHasi Harpy3ka (Bcero) 25
MPAKTUYECKHE 3aHATHUS 6
nabopaTopHble 3aHATHS (PaObOTHI) 2
camoCTosITeNlbHasl paboTa 5
KOHTpPOJIbHAs paboTa 1
2 cemecmp 42
Pasznea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrTp) 4
Tema 2.6. 4 OK 01
3akoHOMepHOCTH Coneprkanue yue0HOT0 MaTepuaJia 2 OK 02
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HU3MCECHYHNBOCTH

N3MeHYMBOCTh MPU3HAKOB. BHIBI WM3MEHYMBOCTH: HACIEACTBEHHAs M HEHACJIEACTBEHHasA. 3aKOH
TOMOJIOTHUECKUX PSIOB B HaciencTBeHHoW u3menuuBoctu (H.UM. BaBuno). MyranuoHHas Teopus
M3MEHYMBOCTH. Buapl MyTanuii 1 nprudnHbl UX BO3HMKHOBeHUs. Kapuorun uenoseka. HaciencteeHHsle
3a0oneBaHMs 4eloBeKa. ['eHHble M XPOMOCOMHBIE OOJE3HHM uesloBeKka. boie3sHu ¢ HaciencTBeHHOU
IIPEAPACIIONOKEHHOCTRIO. 3HAYEHWE MEAMIIMHCKOM TIE€HETUKHM B TNPEIOTBPAIICHUM U JICYCHUU
TeHETHYECKUX 3a00JIeBaHUH YeTIOBEeKa

OK 04

IIpakTuyeckoe 3ansaTHe Ned 2

Pemenne 3amau Ha ompeaereHHME THUIIA MYTAallMKW TPH [epefade HaCIEICTBEHHBIX IPHU3HAKOB,

COCTaBJICHNE T€HOTUITHMYECKUX CXEM CKPEIMBaHUs
Pa3nen 3. Teopusi 3Bosounu 9
Tema 3.1. UcTopusn 3 OK 02
IBOJIIOLIMOHHOT0 Coaepixkanue yueOHOro MaTepuajia 2 OK 04
YUYCHHUS. [TepBeie 3BomormonHsie koHmenmuu (K.b. Jlamapk, JXK.JI. broddon). IBomtonmionHas Tteopus
MuxkposBoJronus Y. Mapeuna. CuHTETHYECKAsI TEOPUS SBOJIIOLIMH U €€ OCHOBHBIE IIOJIOKEHUS.

MuxkposBomtonius. Ilomynsauus kak 3JeMeHTapHas eIWHUIA HBOJIOUUU. ['eHeTHYecKue OCHOBBI

HBOJIOIHMH. DJIEMEHTapHbIe (DaKTOpPhl 3BOMIONMU. EcTecTBeHHBIH OTOOp - HampaBistoUIMi (akTop

sBooNMK. Buyioo6pa3oBaHne Kak pe3ynbTaT MUKPOIBOIIOIUU

CamocTosiTe/bHasA padoTa odyuaroummxcesi Ne6 1

PazpaboTtka rioccapus

Pa3paboTka JI€HTHI BpEMEHHU Pa3BUTHUS YBOJIIOIMOHHOTO YYESHUS
Tema 3.2. 3 OK 02
Makpo3Bomonusi. | Comep:kaHue y4eGHOro MaTepuasa 2 OK 04
Bo3HukHOBeHUE H MakposBomronusi. PopMbl M OCHOBHBIE HarpasiieHHs: MakposBomouuu (A.H. Cesepuo). Ilytu
pa3BUTHE )KM3HU HA | JOCTIIKEHUS OMOJIOrHYecKoro mporpecca. CoxpaHeHue 6MopasHo0Opa3us Ha 3emie.
3emuie l'unoTe3sl U Teopun BO3HUKHOBEHMS XM3HM Ha 3emiie. IlosiBJIeHHE MEpBBIX KIETOK M WX HBOJIOIHSL.

[Ipokapuotrsl u dyKapuoThl. I[IpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE

OCHOBHBIX IIAPCTB 3YKapUOT

CamocrosiTesibHast padoTa odyyaromuxcs Ne/ 1

Pa3paboTka JI€HTHl BpeMEHH BO3HUKHOBEHUS M Pa3BUTHSI KHU3HHU Ha 3emiie
Tema 3.3. 3 OK 02
IIponcxoxnenne Conepxanue y4eOHOro MaTrepuaja 2 OK 04
1eJI0BCKA — AHTpomnoJsiorusi — Hayka 0 4yesoBeke. CHCTeMaTHYecKoe MOJIOKEHHUE 4desloBeka. CXOJCTBO U OTIWYHUSA
AHTpOIIOI'¢HE3 YyeJoBeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTAJU aHTPOIIOT€HE3a. DBOJIOLMS COBPEMEHHOIO YEJIOBEKa.

YenoBeueckue pachl M HX €AMHCTBO. Bpemss M myTH pacceleHuss 4eJoBeKa MO TIUIaHETe.
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[Tprcnioco0eHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CpPebl

CamocTosiTe/bHasA padoTa odyuaroumxces: Ne8 1

Pa3paboTka JEeHThI BpEMEHHU TPOUCXOXKICHUS YEIOBEKa
Pasznen 4. Dxojorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYECKHE Conep:xanue yue0HOT0 MaTepuaJia 2 OK 02
(¢axTops! 1 cpeasl Cpenpl oOWTaHHWS OPraHU3MOB: BOJIHAs, HA3EMHO-BO3MYIIHAS, IMOYBCHHAs, BHYTPUOPTaHW3MEHHASI. OK 07
KU3HU OU3UKO-XUMUYECKHE OCOOEHHOCTH cpesl OOuTaHus opraHu3zMoB. IIpucrnocoOieHus OpPraHu3MoOB K

KHW3HH B pasHbIX cpenax. [loHarme skomormdeckoro ¢akrtopa. Kiaccnpukamus 3KOJOTHUECKUX

¢axTopos. [IpaBuio munumyma 0. JInbuxa. 3akon TonepantHocT B. Hlendopna
Tema 4.2. 5 OK 01
Honyasiuus, Cofep:kanne yueGHOTo MaTepHaja 2 OK 02
coo0uiecTBa, OKkojoruyeckas XapakTepUCTHKa BHAAa U HOMYJSIMH. OKOJOTMYECKAs HUIIA BHJA. DKOJIOTMYECKHE OK 07
IKOCHCTEMBI XapakTepUCTHKH monyisiiun. Coo0IecTBa U AKOCUCTEMBI. BHOIIEHO3 1 ero cTpykTypa. CBS3M MEXIy

opranu3MamMu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: HPOAYLEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEmecTB M MOTOK SHEPTUU B dKocucTeMe. Tpoduueckue ypoBHH

IIpakTHyeckoe 3ansaTue Ne5 2

Penrenne mpakTHKO-OPUEHTHPOBAHHBIX PACUYCTHBIX 3allaHWi 0 TMEPEHOCY BEIIeCTBA W SHEPTHH B

HKOCHUCTEMAX C COCTaBJICHUEM TPOHUUECKUX LIEeTIei U MUpaMul OMOMacChl U YHEPTUU

CamocrosiTesibHas padoTa odyuaromuxcs Ne9 1

CocTaBieHne CXeM KpyroBOpOTa BEIECTB
Tema 4.3. buocdepa 2 OK 01
- T100aabHas Copep:xanue yue0HOT0 MaTepuaJia 2 OK 02
IKOJIOTHYeCKas buocdhepa — xuBas o6onouka 3emun. Pa3Butme mnpencrtaBneHuid o Ouochepe B Tpyrmax B.U. OK 07
cucrema Bepnaackoro. O6nactu 6uocdeps! U ee KOMIOHEHTHI. JKrBoe BemiecTBo 6uocepsl U ero PyHKIHH.

3akoHOMEpHOCTH cymiecTBOBaHUs Onocheprbl. OcobenHocTn Ouochepsl Kak TI00ATbHOW 3KOCHCTEMBI.

Junamuueckoe paBHOBecHMe B Ouocdepe. KpyroBopoTsl BemeCTB U OMOr€OXMMHUYECKHE IIUKIIBL.

I'mobasbHBIC HKOJIOTHYECKHUE MTPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTreHHBIX Conep:kanne y4e0HOI0 MaTepuaia 2 OK 02
(paxTopos Ha AHTpONOreHHbIe BO3ACUCTBUS Ha Ouocdepy. 3arpsa3HeHUs KakK BHJ aHTPOIOTCHHOTO BO3JCHCTBHUAL. OK 04
ouocgepy AHTpOIIOTeHHbIE BO3JeHCTBUS Ha atMocdepy. BozneiictBus Ha ruapocdepy. BozneiictBus Ha OK 07

autocdepy. AHTPOIIOTEHHBIE BO3ACHCTBUS HA OMOTHYECKUE COOOIIECTBA. K 1.3

IIpakTHyeckoe 3ansiTHe Ne6 (mpodeccHOHAIBLHO-OPUEHTHPOBAHHOE) 2
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OTX0/bI NPOU3BOJICTBA

Tema 4.5. Bausinue 4 OK 02
COUMAJILHO- Conep:xxanue y4eOHOro MmaTepuaJja 2 OK 04
IKOJOTHYECKHX 3n0poBbe U ero cocrapistonie. MakTopsl, MOJOKUTEIHFHO W OTPHUIATEIHFHO BIUSIONINE HA OPraHU3M OK 07
(¢axTopos Ha yenoBeka. [Ipobiema TEeXHOTeHHBIX BO3ACUCTBUN Ha 30POBbE YeNOBEKa (AJIEKTPOMArHUTHBIE MOJIS, IIK 1.3
30POBbE YeJIOBeKa | OBITOBAast XUMUS, U30BITOYHBIC IIIYMBI, paUalysl U T.I.). AJanTaius opraHu3Ma 4eloBeka K ¢akropam
okpykaromiei cpensl. [IpuHnumel GopMupoBaHus 370poBbecOeperamnero nopeAcHus. Puznueckas
AKTUBHOCTH M 3I0POBbe. BHOXMMHUYECKHE aCTIeKThl PAIIMOHAIBHOTO TUTAHHUS
JlaGoparopHasi padora Ne2 (mpogeccuoHAILHO-OPUEHTHPOBAHHOE) 2
YMcTBeHHas: pab0TOCTIOCOOHOCTh
IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COIePKaAHNeE (COePKAHUE MPUKJIATHOT0 MOIYJIs1)
Pa3nen 5. buoJsiorusi B :ku3Hmn 10 OK 01
Tema 5.1. 5 OK 02
BbuorexHoJsiornu B Conepxanue yueOHOro Marepuasa 2 OK 04
KH3HU KAKI0T0 BuorexHomorus kak Hayka W MpOU3BOACTBO. OCHOBHBIC HAIPABJICHUS COBPEMEHHOU OMOTEXHOJIOTHH. 1K' 1.3
Mertonsr OnorexHosorud. OOBEKTHI OMOTEXHOIOTMH. DTHKA OMOTEXHOJIOTMYECKUX W T€HETHUYECKUX
JKCIIEpUMEHTOB. [IpaBuia mMoWCKa HW aHanu3a OWOIKOJOTHYECKOW WHGPOPMAIMU W3 Pa3TUYHBIX
HUCTOYHMKOB (Hay4YHass W Yy4deOHO-Hay4dHas JuTepaTrypa, CpeACTBa MacCOBOW WH(GOpMAIMHU, CETh
WurtepHer u apyrue)
IIpakTuyeckoe 3ansaTue Ne/ 2
Keiicel Ha aHanmu3 wHGOpPMAIMU O HAYYHBIX JOCTH)KCHUSX B OOJIACTH TEHETUYECKUX TEXHOJOTHUH,
KJICTOYHOW WH)KEHEPHUH, MMUIIEBBIX OMOTEXHOJIOTHA.
CamocTosiTebHas padoTa odyqarommxest Nel0 1
IToaroroBka npe3eHTaMu JJ1s1 3aIUThI Keica
Tema 5.2. B OK 01
Buorexnosornu B | [IpakTnueckoe 3ansitue Ne8 2 OK 02
npombinLieHHOCTH | Keiichl Ha aHanM3 MHPOPMAITUHN O Pa3BUTUH TPOMBIIUICHHBIX OMOTEXHOIOTHIA OK 04
K 1.3
CamocrosiTesibHast padoTa odyuaromuxcst Nell 1
ITonroroBka npe3eHTanuu IS 3allIUTHI Kerca
IIpomexyTouHAs aTTECTANMSA MO TUCHUILINHE (MIPeIMeTY): KOMIUICKCHBIN nuddepeHImpoBaHHbINA 3a4eT 2
Hmoz 1| cemecmpa: MakcumanbHas yaeOHasi Harpy3ka (BCEro) 42
O0si3aTenbHas ayIMTOPHAs yueOHasi Harpy3ka (Bcero) 36
MIPAKTUYECKUE 3aHATUS 10
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ngabopaTopHbie 3aHATHS (PabOTHI) 2

camocCTosITeNIbHasl paboTa 6

KOMIUTICKCHBIN T PEepeHITMPOBAHHBIN 3aUeT 2

Hroro: MakcumainpHas yueOHas Harpyska (BCero) 72

O0s3aTenbpHas ayJUTOpHas ydeOHas Harpys3Ka (Bcero) 61

IPAKTUYECKHUE 3aHSITHS 16

jJabopaTopHbie 3aHsATH (pabOThI) 4

CcaMOCTOATENIbHAsI paboTa 11

KOHTpOJIbHAast paboTa 1

Hmoecosas ammecmayus 6 hopme KoMIIeKCHOTO U GepeHIMPOBaHHOTO 3aUeTa 2
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3. YCJI0OBUA PEAJIM3ALIUU ITPOT'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
INPEAMETA

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

VYueOHBbII peIMeT pealn3yeTcst B y4eOHOM KaOMHETe XUMHU U OHOJIOTHH.

O6opynoBanue yueOHOT0O KaOuHeTa:

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

— paboyee MeCTO MpernoJaBaTes;

— METOJUYECKHE MaTepUaIIbI IO IPEIMETY.

Texuuueckue cpeactBa oOydeHus pabouyero Mmecra NpenoAaBaresisi: KOMIBIOTEPHOE
000pyIOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHHMSIM O€30MAaCHOCTH W HaA&KHOCTH,
IpelycMaTpUBAIOIee BO3ZMOKHOCTh MHOTO(YHKIMOHAJIBHOTO HCIIOJIb30BaHUs KaOMHETa C LENblo
u3ydeHus: y4eOHOW IUCHMIUIMHBI (IIpeaMeTa), MyJIbTHUMEAMHOEe 000pynoBaHHE (IPOCKTOp H
MPOEKIIMOHHBIN PKpaH WM UHTEPaKTUBHAsS JOCKA), IOKAIbHAsI CETh C BBIXOJIOM B Internet.

HanmeHoBaHMe CHEUMAIBHOTO TMOMEIICHUS: YydeOHass ayauTopus Ui MPOBEICHHS
MPAKTUYECKUX 3aHATUN, TPYIIOBBIX KOHCYJIbTAIMM, WHAMBUAYAIbHBIX KOHCYJIbTAllMH, TEKYLIETO
KOHTPOJIS, TPOMEXKYTOUHOH aTTecTallnd, OCHAlleHHas OOOpyJOBaHHEM M TEXHHUYECKUMHU
cpeacTBaMu OOy4YeHUs, a Tak)Ke YWUTaJIbHBIA 3ai], MOMEIIEHUE AJISi CaMOCTOSITEIbHOM paboThl, C
noctynoMm k cetu «MHtepHer» n DUOC. OcHaleHHOCTh: KOMIUICKT y4eOHOW MebenH, HOYTOYK,
MPOEKIIMOHHOE 000pyI0BaHUE (MYIbTUMEIUWHBIN TPOSKTOP U KpaH).

IlepeyeHnr JUIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHAEMOr0 TPOrPAMMHOIO

o0ecmeyeHus:
Cucremuoe u npuxJagnoe IO

rJﬁI HaumenoBanue No munenzun
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 Kopo6Gounas (pa3ubiiit Ne Ha Kaxa0i
KopoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-puiastp SKYyDNS 10-05109
IIporpammuoe o6ecieuenne no GNU General Public License (cB000aHO pacnipocTpansieMoe)
No ITepeuens
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3y4ennu npeamera B popmare 3J1eKTPOHHOI0 00yueHHs ¢ ucnoJib3oBanuem JOT
[Mporpammel s BuneokoHdepenmii: Zoom Cloud Meetings, SIuaekc Tenemocr.
Dnexrponnas mwardopma Moodle.

3.2. UnopmannonHoe odecnevyeHne peaau3amum NporpamMmmbl

Jlnst peannzanuy mporpaMmbl OnOmoTedHbiil GoHx 00pa3oBaTeNbHON OpraHU3alMy J0JKEH
UMETh TIeYaTHBIE W/WIM DJICKTPOHHBbIE O0pa3oBaTeNbHbIE M HMH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHAyEMbIE JIUIsl UCIIONIB30BaHMsI B 00pa30BaTEIbHOM IpoIiecce.
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Ilepeyenn y4eOHBIX H31aHNUI, JONOJHUTEIbHOM JUTepaTypbl UHTEpHET-pecypcos, 6a3bl
JAHHBIX 0MOJIHOTEYHOro (PoHaA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. buonorms: 10-if kmacc: Oa3zoBblli ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6moB [u ap.] ; mox penakmueit B. B. ITaceunuka. - 5-¢ uzn., crep. - Mocksa :
[Ipoceemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbIH // JlaHb :
anekTpoHHo [ ]onbmoreunas cucrema. - URL: https://e.lanbook.com/book/334994 - Pesxum moctyma:
st aBTopu3. [lonb3oBatencii/

2. buonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Py6moB [u ap.]. - 6-e u3a., crep. - Mocksa : [IpocBemnienue, 2024. - 272 ¢. - ISBN
978-5-09-112165-0. - Tekcr : snexkTpoHHbIN // JIaHb : 31eKTpOoHHO-OMOMMOTEUHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: it aBTOPH3. MOJIb30BATEIICH.

3.2.2 Ilepeyenb npogdeccHoHANBHBIX 0a3 AAaHHBIX M HMH(OPMALHOHHBIX CHPABOYHBIX
cucTeMm:

3. Koncynprantllioc : cipaBoYHO-IOMCKOBasi cUCTeMa : opuiMaibHbIi caidt. — URL
. https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBII

4. TapanTt : na(opmanroHHo - npaBoBoi moptan. — URL : https://www.garant.ru/ . —
TexcT : 2JIIEKTPOHHBIA.

5. Kogmekc : nmpodeccuonanbHas crupaBounas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : AJIIEKTPOHHBII

6. DnexkTpoHHas OuOMMOTEKa Y4eOHO-METOAMYECKOro LEHTpa MO OO0pa30BaHMUIO Ha
JKEJIC3HOAOPOKHOM TpaHcmopre : oduimaibHeiii caiir. — URL : https://umczdt.ru/books/. —
Pexxum nocrtymna: 1t aBTOpuU3. MOJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIMN.

7. Jlanw : simekTpoHHas OubOmumoreunas cucrema. — URL : https://e.lanbook.com/. —
Pexxum nocrymna: i aBTOpHU3. MOJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIMN.

8. BOOK.ru: snexrponHo-6mOmoTeunas cucrema : cadt / KHOPYC : uzgarenbcTBO
yueOHo# muteparypsl. — URL : https://book.ru/. — Pexxum noctymna: mjis aBTOpH3. MOJIb30BaTEICH
- TeKCT : AIEeKTPOHHBIM.

9. eLIBRARY.RU : Hayunas snexktpoHHas Oubnuoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: s 3aperucTpup.. Imojb3oBareiacii. — Tekct
JJIEKTPOHHBIN.

10. MunucrepctBo Tpancnopta Poccuiickoit depepannu : oduIIMAIBHBIA CalT. —
Mocksa, 2010-2026. — URL : https://mintrans.gov.ru/. — TeKkcT : 3JIeKTPOHHBIH.

11. PXK] : opurnmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 371eKTpOHHBII

12. ®enepanbHOE areHTCTBO KEJIE3HOAOPOKHOI'O TPaHCHOPTa : O(PHUIMATBHBIA CaWT. —
Mocksa, 2009-2026. — URL : https://rlw.gov.ru/. — Texcr : 37eKTPOHHBIH.
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4 KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHMUS ITPEIMETA
KoHTpoib U olleHKa pe3ylbTaTOB OCBOSHHUsS 001e00pa3oBaTensHOro npeamera «buomorus»

pacKphIBAIOTCS 4epe3 AMCIUILIMHAPHBIC PE3yJbTaThl, HAMpaBlICHHbIC Ha (OPMHUPOBAHHE OOIIUX
KOMITETEHIIHI TI0 pa3jiesaM | TeMaM COJICPKaHUs yIeOHOro MaTepuaia.
[TpomexyTouHas aTTectanusi B opMe KoMNIeKCHO20 Ouppepenyuposantozo 3avema.

Oomasi/npodeccuoHanbHast

Pa3nesn/Tema T oneHOYHBIX MEPONPUATHH
KOMIIeTeHIHA
Paznen 1. Kuaerka - | KontponbHas paborta
CTPYKTYPHO- «MonekynspHbIi YPOBEHb
byHkuuonanbHas OpraHMU3al1H )KUBOT0»
e/IMHMIIA )KUBOT'0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIPOC
OK 02 HayKa. OO0mast | 3amojHeHuE TaOIULIBI c
XapaKTepUCTHKA KU3HU OINHMCaHUEM METOJIOB
MHUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3amonnenue Tabmumsl  «Bxiang
YUEHBIX B Pa3BUTHE OUOIOTHI
3anonaHeHue CPaBHUTEIIBHOMN
TaOJIMLBI CXOJCTBA W Ppa3IUYMM
YKUBOT'O Y HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OueHMBaemMasi  JIHCKyCCUSl IO
OK 02 GbyHKIIMOHATbHAS BOIIPOCAM JIEKLUH
OK 04 OpraHu3aIMs KIETOK Brimongenue u 3almTa
nabopaTopHOil paboThI
[IpakTrueckoe 3aHSTHE.
IIpencrasienue YCTHBIX
COOOIIEHUH C  Tpe3eHTaIueH,
IOJATOTOBJIEHHBIX 110 IEPEYHIO
HUCTOYHUKOB, PEKOMEHJOBAaHHBIX
IpenoaaBaTeieM
OK 01 Tema 1.3. CtpykrypHO- | @pOHTAIBHBINA OIIPOC
OK 02 ¢ynkunonanbHble (akTopsl | IIpakTuueckoe 3aHaTue
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6Mmen BemecTB 1 | OPOHTATBHBIN OMPOC
MPEBpAILICHUE DSHEPrUuM B | 3aNOJHEHUE CpPaBHUTEIBHON
KJIIETKE TaOJMUIBI XapaKTEPUCTHK THUIIOB
oOMeHa BeIlecTB
OK 02 Tema 1.5. OKusnennsiii | OO6cyxaeHue 1Mo BOIpocam
OK 04 IAKJI KJIETKH. MuTto3. | mexuuu
Meiio3 PazpaGoTka  JIGHTBI  BpeMEHH
YKU3HEHHOTO IMKJIA KJIETKU
Paznen 2. Crpoenue wu | KontponsHas pabora «CtpoeHue
(pyHKuMu opranuzma U QYHKIIMM OpraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OnenuBaemas IUCKyccus
OK 04 OpraHnnsma
OK 02 Tema 2.2. @®opmsbl | DpOHTAIBHBIN ONPOC

Pa3MHOXXEHUSI OPraHU3MOB

3anosHeHHe TaOJUIBI ¢ KpPaTKOU
XapaKTepUCTUKON W TMpUMEpaMu
dhopM pa3sMHOKEHHSI OPTAaHU3MOB
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OK 01 Tema  2.3. Ownrorene3 | TectupoBanue
OK 02 pacTeHM, JKUBOTHBIX W
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DpOHTAIBHBIN ONPOC
OK 02 HacJeqOBaHUsI TectupoBanue
OK 04 IIpakTrueckoe 3aHsATHE
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJIEJOBaHKE ITPU3HAKOB Pazpabotka riioccapus
IIpakTHueckoe 3aHsTHE
OK 01 Tema 2.6. 3akoHomepHocTH | TectupoBanue
OK 02 M3MEHYHUBOCTH [IpakTnueckoe 3aHsTHE
OK 04
Pa3zpgen 3. Teopus
IBOJIIOLMH
OK 02 Tema 3.1. Uctopust | @poHTaIBHBIN OIIPOC
OK 04 3BOJIIOIMOHHOTO  yueHHs. | PazpaboTtka riioccapus
MHuUKpo3BOTIOLIHS Pa3paboTka  JIeHTBI  BpeMeHH
pa3BUTHSA ABOJIFOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpoa3pomtonus. | OnieHuBaeMast IUCKYCCHS
OK 04 Bo3nukHoBeHue u pa3Butue | PazpaboTka  JIGHTBI ~ BpeMEHHU
YKU3HU Ha 3emiie BO3HUKHOBEHUS WM  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBHBINA OIPOC
OK 04 YEJI0BEKA — AaHTPOIIOTEHE3 PazpaGoTka  JIGHTBI  BpeMEHH
MPOUCXOXKICHUS YeJIOBEKa
Pa3nea 4. dxosorus KoHnTponbHas pabota
«Teopernueckue ACITEKThI
HKOJIOTUH»
OK 01 Tema 4.1. Dxonorudeckue | TectupoBaHue
OK 02 (axTOpBI M CpelIbl KUIHH
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE CXE€M KpPyroBOpOTa
OK 02 CO00I1IeCTBA, DKOCUCTEMBI BEIIIECTB
OK 07 [IpakTnueckoe 3aHATHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKYCCHS
OK 02 rio0anbHas 3Kojoruyeckas | TectupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Binstaue | TectupoBanue
OK 02 aHTpoINoreHHbIX (pakTopoB | [IpakTHUECKOE 3aHATHE
OK 04 Ha Ouocdepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Bmusnue | OuennBaemasi [ucKyccus
OK 04 COLIMAJIbHO-KOJIOTMUECKUX | Brinmonnenue nabopaTopHOi
OK 07 dbakTOpoB  Ha  370pOBBE | pabOTHI
IIK 1.3 YEJI0BEKa
Paznen 5. buosoruss B | 3ammra Kelca: IpeACTaBICHUE
JKH3HHU pe3yNbTaToOB  pelIeHUs KeHCOB
(BBICTYTIJIEHHE C TIPE3EeHTAINEN )
OK 01 Tewma 5.1. buorexHonoruu B | BelmonHenue kelica Ha aHaIU3
OK 02 JKU3HU KaXI0Tr0 uHpopManun 0 Hay4HbIX

20



OK 04 TOCTUIKEHUSIX B oOJacti

IIK 1.3 T€HETUYECKUX TEXHOJIOTHH,
KJICTOYHOU WH)XECHEPHH,
MULIEBbIX OMOTEXHOJIOTHIA,
IpeJICTaBICHNE pe3yNbTaToB
pELICHUS KENCOB

OK 01 Tewma 5.2. buorexHosmoruu B | BelmonHeHue kelica Ha aHaIU3

OK 02 IIPOMBILUIEHHOCTH uHpopMauu 0 pa3BUTUU

OK 04 MIPOMBIIIUICHHBIX OMOTEXHOJIOTHH,

IIK 1.3 IIPE/ICTABIICHUE pe3yiabTaToB

pELICHHS KECOB
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5. HEPEYEHBb UCIHIOJIB3YEMbIX METO1OB OBYUYEHMU A

5.1 IMaccuBHBbIE:

- JIGKIIUU TPAJUIIMOHHBIC 0e3 TMPUMEHECHUs MYJbTUMEIUHHBIX CPEICTB U 0€3 pa3aaTouyHOro
marepuaa,

- IEMOHCTpaIus y4eOHbIX (PHIHMOB;

- pacckas;

- CEMUHApBI, TPEUMYIIECTBEHHO B BUIe 00CYXICHUS JOKIAI0B CTYICHTOB 110 TEM WM HHBIM
BOIIPOCAM;

- CAaMOCTOSTENIbHBIC U KOHTPOJIBHBIC Pa0OTHI;

- TECTHI,

- YTEHHUE | OTIPOC.

(63aumodelicmeue npenooasamenss Kak cyovekma ¢ 00y4aiowumMcs Kak —00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCIU).

5.2 AKTHBHBIE H HHTEPAKTHBHbIE:

- aKTHBHBIC U HHTEPAKTUBHBIC JICKIUU;

- paboTa B rpyImrmax;

- yueOHasi AUCKYCCHS;

- JICTIOBBIC U POJICBBIC UTPBI;

- UTPOBBIC YIPAXKHEHUS;

- TBOpYECKHE 3aaHUS;

- KpyTJIbIe CTOJBI (KOH(GEPEHIINN) C UCTIOIH30BAaHUEM CPEJICTB MYJIbTUMEINA,

- pereHue TpoOIEeMHBIX 3a]1ay;

- aHaJIN3 KOHKPETHBIX CUTYAIIHIA;

- METOJ] MOJYJIEHOTO OOyYeHHUS;

- 00y4eHHE C UCTIOIB30BaHNEM KOMITBIOTEPHBIX 00YJAIOIIUX MPOTPaMM;

(63aumoodeticmeue npenodasamens kak cyovekma ¢ 0OVHAOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0eSIMENbHOCIU).
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