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1 OBILIAA XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBbBI OBIIIEOEPA30OBATEJIBHOI'O
IMPEJIMETA
OVYII1.13 BUOJIOI'us

1.1 Mecto mnpenmera B CTPYKType OCHOBHOW TnpodeccMoHAJIbHOI 00pa3oBaTebHOMI
NPOrpamMMbI

Oo6meoOpazoBatenbHblii  mpeamer OVYIL13  buonorus —siBuseTcss  00s3aTeNbHON  YacThIO
o0meobpazoBarenbHOr0 IUKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBerctBuM ¢ PI'OC mo
cnenanibHoctT  11.02.06  Texnuyeckas  3KCIUTyaTalds  TPAHCIOPTHOTO  PaMOJIEKTPOHHOTO
obopynoBaHus (110 BUaM TPAHCIIOPTA)

[lpu peanuzammu pabodell MporpaMMbl MOTYT HCIIOJIB30BATHCS Pa3lIMUHbIE 00pa30BaTENbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, SJIEKTPOHHOE O0yUYEHHE.

1.2 llenu 1 n1aHUpyeMble pe3yJbTAaThl OCBOCHHS NpeaMeTa:

1.2.1 Heab 001meodpa3oBaTeJbHOIO NMpeaMeTa:

Lens npemqvera «brornorusi»y: chopMUPOBATh y 00YJAFOIINUXCS 3HAHKS U YMEHUS B 00JIaCTH OMOJIOTHH,
HABBbIKU UX MPUMEHEHHUS B IPAKTUUYECKON MPO(HECCUOHATLHON e TEIbHOCTH.

B pesynbpTare ocBoeHHs y4eOHOTO IIpeIMETa 00yUalOIIUICs T0TKEH

yMeThb:

- OIIPCACIIATL KMBBIC 0OBEKTHI B npupoac; NpoBOAUTH Ha6J'IIO[[€HI/I$I 3a 3KOCUCTEMaMU IJId
BBISIBJIEHMSI €CTECTBEHHBIX M AHTPOIIOI'€HHBIX U3MEHEHUHN, HHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOJCHUIH;

— TOpOBOAMUTH  MpOCTEHIIMEe  OUONOTHYECKHE  OKCIIEpUMEHTAIbHBIE  MCCIENOBAaHUS  C
COOJTFOICHHEM TIPABIII OE30ITACHOTO O0pAIeHUS ¢ 00bEKTaMU U 000PYIOBAHUEM,

—  HUCHOJB30BaTh MHPOPMAIHIO OMOIOTHYECKOT0 XapaKkTepa U3 pa3IuYHbIX HCTOYHUKOB,;

—  TPOTHO3MPOBATh MOCJEACTBUS CBOEH JESATENLHOCTH MO OTHOIICHHIO K OKpYXKalollei cpere,
COOCTBEHHOMY 37I0POBbI0; 000CHOBBIBAThH M COOIIIOIaTh MEPhI MPO(HUIAKTUKH 3a00JI€BaHMUIA;

3HATh:

—  CTpoeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHsS OpraHU3allHH,
3aKOHOMEPHOCTH MPOTEKAHUsI OMOIIOTUYECKUX TMPOIIECCOB U SIBJICHUM B OKPYXKAIOIIEH cpefie, IeTOCTHYIO
HAaY4YHYIO KapTUHY MHPA, B3AUMOCBA3HU U B3aUMO3aBUCUMOCTH €CTCCTBCHHBIX HaYK,

— 3HAYUMOCTh JIOCTIDKEHUH OHOJOTMYEeCKOW HAayKd W TEXHOJOTHH B MPaKTUYECKOM
JeSITeIbHOCTH YEJIOBEKa, PAa3BUTUH COBPEMEHHBIX METUITUHCKUX TEXHOJOTHI 1 arpoOHOTEXHOIOTHHA.

1.2.2 TIlnanupyemble pe3yJibTaThbl OCBOEHHUSI 0011e00pPa30BaTeILHOIO NpeAMeTa B COOTBETCTBHHU C
®I'OC CIIO u na ocaose ®I'OC COO
Ocoboe 3HaueHue npeamera umeer npu popmuposanuu 1 pazsutuu OK u ITK.

Ilnanupyemsble pe3yabTaThbl 00y4eHHUs

O01me KOMIETeH NI

O6ume’ JAucuunimHapHbie (11pe11MeTm)1e)2

OK 01. BeiOupatp B 4acTu TPYAOBOro | chopMUPOBAHHOCTh 3HAHUM O MecTe U
CHOCOOBI pelieHys 3a/1a4 | BOCIUTAHUS: posiu GUOJIOTMM B CHCTEME HAy4yHOTO
npodeccuoHaTbHON - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; GbyHKIIMOHATBEHON
NeSITEIbHOCTH LIEHHOCTH MacTepCTBa, | FPAMOTHOCTH YeJIOBEKa JJI pPELICHUS
IIPUMEHUTEIBHO K TpynoJiooue; AKHU3HEHHBIX MpoOIeM;
Pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K  aKTHUBHOM | c)OPMHUPOBAHHOCTh YMEHHUS

JEATEIBHOCTH  TEXHOJOTMYECKON | pacKpbIBaTh coJiep;KaHue

Y COIMAJIbHOW HANpPaBJICHHOCTH, | OCHOBOMIOJIATAIONINX  OMOJOTHYECKHUX

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriaroibHOi Gopme, hopMupyemblie 0011e00pa3oBaTeIbHBIM YIEOHBIM ITPEAMETOM
2 JucnuiumHapHble pe3ynbTaThl YKa3blBAalOTCS B COOTBETCTBMM C MX HONHBIM nepedyHeM Bo PI'OC COO (B mocnexaneit

penaxiuu ot 12.08.2022)




CIIOCOOHOCTH MHHITUHPOBATb,
IUTAHUPOBaTh U CaMOCTOSITENIEHO
BBITIOJIHSTH TAKYIO JICATEIEHOCTD;
- MHTEpEC K pa3juyHbIM cdepam

npodecCuoHAIbHON
JeATEeIIbHOCTH,

OBnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HABaTEIbHBIMHU
NEUCTBUSIMU:

a) 0a3oBble JOTHYeCKHue
nefcTBUA:

- CaMOCTOSITEIILHO
hopmynupoBaTh u
aKTYyaJIN3UpOBaATh npooiiemMy,

paccMaTpuBaTth €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBII
NpPU3HAK WM OCHOBaHUA s
CpaBHEHHs, KiaccU(UKAUU U
0000IIICHHS;

- OINPEAEIIATh LU IeATEIbHOCTH,
3a/1aBaTh MapameTpbl U KpUTEpUU
UX JOCTUKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
NESITENIbHOCTb, OLICHUBATh
COOTBETCTBHUE pEe3ynbTaTOB
LETISIM, OLICHUBATh pHUCKH
MOCJIE/ICTBUI IE€SATEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu peleHnn
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEA0BATEILCKHE
aefcTBUsA:

- BIaJeTh HaBbIKAMU Yy4eOHO-
HCCIEA0BATENIBCKON U MPOEKTHON

JeSITeNbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIIeZICTBEHHBIE CBSI3U "
aKTyallu3UpOBATh 3amavy,
BbIJIBUT'aTh THIIOTE3Y €€ PCIICHMA,
HaXOJUTh apryMEHTBI TUTST
JI0Ka3aTelbCTBA CBOMX
YTBEPKIACHUIA, 3aJ1aBaTh

rapaMeTpsl 1 KpPUTEPUU PELICHNUS;
- QHAJIU3HUPOBATH IIOJYYEHHBIE B
xone peleHus 3a1a4u
pe3yibTaThl, KPUTHYECKH
OLICHUBAaTh MX JOCTOBEPHOCT,
IIPOTHO3UPOBAaTh W3MEHEHHE B

TEPMHUHOB U MTOHSTHH: KH3Hb, KJICTKAa,

TKaHb,  OpraH, OpraHWU3M,  BHI,
HOMYJISIIHS, JKOCHCTEMa, OHOLIEHO3,
ounocdepa; MeTaboIu3M (oOmeH
BEIIECTB M TPEBPAlICHUE DHEPTUN),
roMeocras (camoperynsius),
OMoOCHHTE3 Oeka, CTPYKTYpHas
OpraHu3aIus KHBBIX CHCTEM,
JIMCKPETHOCTb, CaMOpeTryJIsus,

CaMOBOCIIPOU3BEIEHUE (PETIPOLYKIUS),
HACJIeICTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3aIus;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKkpbIBaTh coJiepxKaHue
OCHOBOTIOJIATalOMUX  OMOJIOTHYECKUX
TEOpUM W THUNOTE3.  KJIETOYHOW,
XPOMOCOMHO, MYTal[MOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0XKICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMUPOBAHHOCTH YMCHHUS
pacKphIBaTh OCHOBOIIOJIATrAF0IINE
OMOJIOTHYECKUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpens,
T. Moprasa, H.N. Baswuiosa,

. I'ekkens, ®. Mromiepa, K. bapa),
TPAHMIIBl UX TMPUMEHUMOCTU K YKUBBIM
cucTeMam;

OpUOOpEeTEeHNEe  OmbITa [PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOI'0
MIO3HAHUS, UCIIOJIb3YyEMbIX B OMOJIOTHH:
HAOMIOJIEHUS! ¥  OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLIECCOB W  SBJICHUM;
OpraHu3alu u IIPOBEJCHUS
OHMOJIOTUYECKOT0 HKCIIEPUMEHTA,
BBIJIBUKEHUSI  TUIIOTE3,  BBISIBICHUS
3aBUCHUMOCTH MEXJy HCCIEAYEMbIMU
BEJIMUYMHAMU, OOBSICHEHHS TTOTYYEHHBIX
pe3ynbTatoB U (POpMYIMpOBaHUS
BBIBOJIOB C MCIOJb30BaHUEM HAYYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIICNIATH
CYLIECTBEHHbIE MpPU3HAKH BHUPYCOB,
KJIETOK  INPOKapuoT U  JYKapHoT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOT€OIIEHO30B U
9KOCUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMEHa BeWIECTB M MpPEeBpalCHUS
SHEpPruu B  KJIeTke, (OTOCUHTE3A,
IUIACTUYECKOTO M DHEPIeTUYECKOTrO
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,
OIIOIOTBOPEHUS, pa3BUTHS u




HOBBIX YCJIIOBUAX;
- YMCTb ICPCHOCUTHL 3HAHUSA B

MO3HABATEIBHYIO u
MPAKTUYECKYIO o0macTu
JKU3HEeATSIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCcTeH;

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

- CHOCOOHOCTh MX HCHOJIH30BaHUS
B TIO3HABATEIFHON M COIIMAJIbHOM
MPaKTUKE

pa3MHOXKCHHS, WH/IMBUIYAJIEHOTO
pa3BuTUsl  OpraHu3Ma (OHTOTEHE3a),
00pBOBI 3a CYIIIECTBOBAHUE,
€CTECTBCHHOTO otbopa,
BU1000pa30BaHUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHCHTOB HKOCHUCTEM,
AHTPOIIOTEHHBIX U3MEHCHUI B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYroBOpOTa BEIISCTB M IMPEBpaIlCHHE
SHEpPruu B buocdepe;
C(OPMHPOBAHHOCTh YMEHHUsSI peElIaTh
OMONIOTMYECKHE 33/1a4d, COCTaBJIATh
TCHOTHIIMYECKHE CXEMBI CKPCIUBAHHS
JUIS  Pa3HBIX THUIIOB HACJCIOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTaBIISATh
CXEMbI TIepeHOCa BEHIECTB U SHEPTUH B
IKocHCcTeMax (IIeTH MUTAaHUSs, TUIIECBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEIICTBA
MOKCKA, aHaTN3a U
HWHTEPIIPETAINH
nHpopManuu u
MH(POPMALOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 32124
npodeccnoHanbHOM
JeSTeIILHOCTH

B o0sacTH HEHHOCTH HAY4YHOI'O
NO3HAHMSA:

- c(OPMHPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKu " 00111eCTBEHHON
IIPAaKTUKH, OCHOBAaHHOI'O Ha
Jyaore KYJIbTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO
CBOETrO MECTa B IOJIMKYJIBTYPHOM
MHpE;

- COBEPIUECHCTBOBAHUE SA3BIKOBOM
W YUTATEIbCKOM KYJIBTYpPhl Kak
CPEICTBa B3aUMOJECUCTBUSA MEXKIY
JIIOIBMHU U II03HAHWS MUDA;

- OCO3HaHWE ILIEHHOCTH HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYIIECTBIISITh ~ NPOCKTHYIO U
HCCIIEI0BATENBCKYIO
NeSITeTbHOCTh MHIUBUIYaTbHO WU
B IpyIIIE;

OBnanenue YHHUBEpCATbHBIMU
y4eOHBIMU MO03HABATEIbHBIMU
JNEUCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJIAACTb HaBbIKaMH ITOJYUCHUA
uHbOpMAllUM U3  HCTOYHHKOB
pPa3HbIX THIIOB, CAMOCTOSITEIHHO

OCYHICCTBJIATL IIOUCK, aHAJIU3,
CHUCTEMAaTU3aluIo u
HUHTCPHIPCTALUTIO I/IH(I)OpMaLII/II/I

c(hOpMUPOBAHHOCTh yMEHUM
KPUTHYECKH OIICHWBATh WH(OPMAIIHIO
OHOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIEC 3HAHUS
U3 pa3jIMYHbIX UCTOYHHUKOB (CpeacTBa

MaccoBoi  wHpOpMAIMK,  HAY4YHO-
HOMYJISPHBIE MaTepuabl);
MHTEPIPETUPOBATH ITUYECKUE aCTIEKThI
COBpPEMEHHBIX UCCIIeTIOBaHUM B
OHOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rnodanbHbIC
JKOJIOTUYECKHE poOIEMbI
COBpEeMEHHOCTH,  (opMHpOBaTH IO
OTHOIIEHHIO K HHUM COOCTBEHHYIO
MO3HULINIO;

c(OPMHPOBAHHOCTbh YMEHUH CO3/1aBaTh
COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE
COOOIIeHNs] Ha OCHOBE OMOJIOTHYECKOM
nHpopmanuu u3 HECKOJIBKMX
UCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaTr OMoJorun




pa3NUYHBIX ~ BHIOB U
MIPEICTABIICHHSI,

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

bopm

uHpOpMaIHU " EJICBOM
ayJIUTOPHH, BEIOMpas
ONITUMAITLHYIO bopmy
MIPEJICTABJICHUS U BU3YyaTH3aIUH;

- OICHHMBATh JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  IPAaBOBBIM W
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIONIb30BATh cpencTBa
MH(POPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B peleHnH KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX "
OpPTraHU3allMOHHBIX  3ada4y  C
co0IroieHNEM TpeOoBaHU
SPrOHOMHKH, TEXHHUKH
0e30I1aCHOCTH, TUTHCHEL,

pecypcocOepekeHusI, IPaBOBBIX H
THYECKUX HOPM, HOPM
nH(pOPMaIMOHHOM 06€30MacHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHHUsI u 3aIIUThI
uHbopManuy, WHPOPMALNOHHOM
0€30MaCHOCTH JIMYHOCTH

OK 04. DddextusHo
B3aHMMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/JIe

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITENIbHOCTH u
CaMOOIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COITMAJIbHOM AeSITEIBHOCTH;
OBnagenne yHUBepCaIbHBIMH
KOMMYHUKATHBHBIMHU
AefiCTBUSIMHU:

0) cOBMeCTHAs 1eITeJIbHOCTD.

- TOHMMaTh M UCHOJIb30BaTh
IIPEUMYIIECTBA KOMaHJHOW U
WHIUBUAYAIbHON paboThI;

- IPUHHUMATh LEIU COBMECTHOMN
NeSITeIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHHUPOBATh JIEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, paclpelneisiTb poid ¢
y4eTOM  MHEHUH  Y4YaCTHUKOB
00CyX/1aTh pe3yiIbTaThl
COBMECTHOI paboThI;

- KOOpJIMHUPOBATb W BBINOJIHATH
paboTy B YCIOBUSX PEATBbHOTO,
BHUPTYaJbHOTO "

npuoOpeTeHre  OmblTa  PUMEHEHHs
OCHOBHBIX METOJI0B HAy4YHOTO
MIO3HAHUS, UCIOIb3YEMBIX B OMOJIOTHH:
HaOJIIOJIGHUsT W ONUCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB U  SIBJICHMII;
OpraHu3aluu u IPOBEJCHUS
OMOJIOTMYECKOTO DKCIIEPUMEHTA,
BBIIBWJKEHUSI ~ TMIIOTE3,  BBISIBJICHHUSA
3aBUCHUMOCTH MEXJIY HCCIIEeIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJTy4YEeHHBIX
pe3ynbTatoB U (POpMYIMpPOBaHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX
MIOHSTUM, TEOPUN U 3aKOHOB




KOMOWHHMPOBAHHOTO

B3aUMOJCHCTBUS;

- OCYHIECTBISITh  MO3UTHUBHOE
CTpaTermuecKoe TOBEICHUE B
pa3IMYHbIX CUTYaIUsX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUITUATABHBIM

OBinajgenne yHUBepPCATbHBIMH

peryJiTUBHBIMH JeHCTBUSIMU:
r) IpUHATHE Cce0st M JAPyrux
JI0en:

- IpUHUMATb  MOTHUBBI |
apryMEeHTbl [JPYrux JIIOAEH IIpU
aHanuse pe3ynbTaToB
JeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO
JIPYTHUX JIIOJIEH Ha OIINOKH;

- pa3BHUBAThH CIIOCOOHOCTH
MMOHUMAaThb MHP C  TO3UIUHU
JPYTOTO YeJI0BeKa

OK 07. CopneiicTBoBaTh B o01acTH 3K0/10THYECKOTO c(hOpMHUPOBAHHOCTH yMEHUS
COXPAHEHHUIO BOCIIUTAHUS: OPUMEHATH TOJy4YCHHBIC 3HAHUS I
OKpY>Karollen Cpebl, - c(hOPMHUPOBAHHOCTH | OOBSICHCHHS OMOJIOTUYECKUX
pecypcocOepexeHuIo, 9KOJIOTHYECKOI KYJIBTYpBI, | IPOIIECCOB M SIBICHUU, Ui TPUHSITUS
MPUMEHSTH 3HaHUS 00 [IOHMMAaHHUE BIUSHUS COLMAIBHO- | MPAKTHUYECKHUX peleHui B
W3MEHEHUU KIIUMaTa, SKOHOMHMYECKHUX TIPOIIECCOB Ha | MOBCEAHEBHONM  KH3HU C  IENBIO
MPUHIUIB OEPEKIUBOTO | COCTOSTHHE PUPOIHOM u | o0ecrieueHuss OE30MAaCHOCTH  CBOETO
MIPOU3BO/ICTBA, COLIMAJILHOW Cpebl, OCO3HAHUE | 3IOPOBbS M 3J0POBBS OKPY>KAIOLIUX
3¢ (HEeKTHBHO ACHCTBOBATH | TJI0OATHLHOTO XapakTepa | JIrojiei, coO0IeHust 3J0pOBOTO 00pasa
B Ype3BbIUaiiHBIX 9KOJIOTUYECKUX MPOoOIIeM; KU3HU, HOPM T'PaMOTHOTO NOBEIECHHUS B
CUTYaLMIX - IIJIAHUPOBAaHUE U | OKpYXKAIOIIE  OPUPOJHOM  Cpele;

OCYILIECTBIEHUE  JIEUCTBUH B | IOHMMAHHUE HE00X0IMMOCTH

OKpY)Xalollle cpefie Ha OCHOBE | UCIOJb30BaHUS JOCTUKEHUH

3HaHMA  LeNed  yCTOMYMBOIO | COBPEMEHHOMN ouonorun U

pa3BUTHUS YEJIOBEYECTBA; OMOTEXHOJOTMH I  PAlMOHAIBHOTO

AKTUBHOE HENPUIATHE JACWCTBUH, | IPUPOIONOIb30BaHUSA

MIPUHOCALINX BPEJ OKPYKaroLEen

cpene;

- YMEHHE IIPOrHO3UPOBATh

HeOJ1aronpusiTHbIE

9KOJIOTHUECKHE MIOCIIEICTBHS

MPEeATPUHUMAEMBIX JIEUCTBUH,

peJOTBpaIaTh UX;

- paciipeHue OTIbITa

NESATENBHOCTH IKOJIOTHUYECKOMN

HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-

HCCIIEIOBATENbCKOW, POEKTHON U

COLIMAJIbHOMW JESITEIbHOCTH
IIK 5.4. PazpaGatbIBaTh | - c(OPMHPOBAHHOCTH YMEHHUS Ha OCHOBE denepanpHOrO

MCTOAHKY OKCIIIyaTallun

KJ'IaCCI/I(l)I/IKaHI/IOHHOFO KaTajiora OTXOJO0B OIPCACIIATh KJIAaCC OINACHOCTHU




PaJIHOAIICKTPOHHOTO
000OpyIOBaHUs CBSI3M M
aHAJIM3UPOBATh KauyeCTBO
paboThI
00CITy>)KMBAIOIIETO
MepcoHaIa.

OTXOJIOB; arperaTHoe COCTositHuEe U  (GU3HYEeCcKyl0 (OopMy OTXOJIOB

MIPOM3BOJICTBA;
- OBJQJICHHE METOJaMHU  OINpENCCHHUs  IIoKa3areleidl  yMCTBEHHOI
paboTociocoOHOCTH,  OOBSICHEHHWE  TONYYEHHBIX  pe3yabTaToB |

(dbopmynupoBaHue BBIBOJOB (IIMCBMEHHO) C HCIOJB30BAaHUEM HAY4YHBIX
MOHSTUHI, TEOPUI U 3AKOHOB;

- c(OpMHUPOBAHHOCTh YMEHHS aHAJIW3UPOBATh MH(GOPMAIIUIO O HAYYHBIX
JOCTIDKEHMSIX B 00JacTH TIEHETHYECKMX TEXHOJOIMH, KIETOYHOMH
WH)KEHEPHUH, TTUIICBBIX OMOTEXHOJIOTHH;

- chopMHpPOBAaHHOCTH YMEHHS aHATU3UPOBATH WH(OPMALUIO O PA3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX IPUMEHEHUH B J)KM3HU YEJIOBEKA




2 CTPYKTYPA U COAJEPKAHUE OBIIEOBPA3OBATEJIBHOI'O ITPE/IMETA

2.1 O6beM npeaMeTa U BUABI y4eOHOI padoThI

Buna yueOHoii padoThl Oonéw B
yacax
O061béM 00pa3oBaTeILHOTO MpeAMeTa 72
B T.U.
1. OcHoBHoOE coiepxkaHue 61
B T.U.
TEOpPETUIECKOe O0yueHUE 36
MPAKTUUYECKHE 3aHITHS 8
J1a00paTOPHBIE 3aHATHS 2
2. IlpogeccoHaILHO OPHEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHue 12
NPHUKJIATHOTO MOIYJIs1)
B T.4..
TeopeTudyeckoe oOyueHue 2
MPAKTUYECKHE 3aHITHS 8
nabopaTopHbIC 3aHATHUS 2
KonTposabHas padora 1
CamocrosiTesbHasi padora 11
IIpomexyTouHas arTtecTauus B gopme 2

Komnnexcnozo ougpgpepenyuposannozo 3auema (2 cemectp)




2.2 TemaTn4ecKuid IJIaH U codepiKaHuE NpeaMeTa

®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 14
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHbIE OTpacid OMONOrMYecKUX 3HaHWU. CBsA3b OMOJOrMM C APYTMMM HayKaMH: OMOXHMMS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Poib 1 MecTo Ononoruu B GOpMHUPOBAHUN COBPEMEHHOM
KU3HU HAayyHOW KapTUHBI MHpa. YPOBHM OpraHu3aluu >XuBoil Marepuu. OOwias XapakTepUCTHUKA >KU3HU,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIETOK

CamocrosiTeibHas padora odyuyarommxcs Nel 1

1. 3anonHeHue TaOIUIBI C ONMCAHUEM METOJOB MHUKPOCKONHMPOBAHUS C HUX JOCTOMHCTBAMHU H

HeJ0CTaTKaMH.

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

3. 3anonHeHrne CpaBHUTEIbHON TaOJIUIBI CXOJCTBA U Pa3IMUni )KMBOT'O U HEXKHUBOTO.
Tema 1.2. 6 OK 01
CTpykTypHO- Conepixanue y4yeOHOro MaTepuasa 2 OK 02
(pyHkunonanbHan Knerounas teopuss (T. IIBann, M. llneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
OpraHu3anus KJIETOYHOW TEOpUU. THMBI KIETOYHOM OpraHU3aluyu: NPOKAPUOTHYECKHMM W JYKAPUOTUYECKUH.
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpO€HHE NPOKapHOTHUECKON KieTku. CTpoeHue

syKapuoTHueckoil kieTku. Hekierounsle popmbl )kU3HU (BUPYCHI, bakTeprodarm)

IIpakTnyeckoe 3ansitue Nel 2

Bupycuble u OakrepuanbHble 3abosneBaHus. OOImMe NPUHLUMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOB.

Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO2OMOBIEHHbIX NO NEPEYHI0 UCMOUYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

CtpoeHue KJIEeTKH (pacTeHHUsl, )KUBOTHBIE, IPUOBI) 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 teopus T. Moprana. CrpoeHune XpomMocoM. XpPOMOCOMHBIM Ha0Op KIJETOK,
(axTops! TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TalyIONHBIN U AUIUIOUAHBIN Habop. HykinenHosbie
HacjaeacrBeHHocTn | kucnotel: JIHK, PHK HaxoxneHue B KieTke, uX cTpoeHHE M (GYHKIMHA. MaTpUYHBIC IMPOIECCH B

KJIETKE: peruiuKaius, ouocunres Oenka, penapanus. I eHeTHYECKUid KOJI U €ro CBOMCTBA

IIpakTuyeckoe 3ansaTue Ne2 2

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

M3MEHEHUs NoclieIoBaTenbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xxanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsTne MeTaboMM3M. ACCHMWIISIAA M JUCCUMWIALUS - JIBE CTOPOHBI MeTabonmu3Ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBI U TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTuueckuit 0oOMeEH.

®dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHas padoTa odyuarommxcs: Ne2 1

3anojHeHue CPAaBHUTEIBLHOM TaOJIMIIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue y4efHOro MaTepuaia 1 OK 04
KJ1eTKd. MuTto3s. Kiterounslii 1uki, ero mepuonasl. MUTO3, €ro CTaiuyd M NPOUCXOJALIME IMPOILECCHl. bronorndyeckoe
Meiio3 3HaueHue Murtoza. Meilo3 u ero craguu. IloBeneHue xpomocom B Meilose. KpoccuHrosep.

bronornyecknii cMbICI Meio3a

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3 1

Pa3paboTka 1€HTHI BpEMEHH KU3HEHHOTO 1IMKJIA KJIETKU
Pa3nea 2. Ctpoenue u pyHKIMH oOpraiusma (Bcero) 15

(11+4)

Pa3nes 2. Ctpoenue u pynknuu opranusma (1 cemecrtp) 11
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copepxxanue ydyeOHOro MmaTepuasa; 1 OK 04

MHoroxkneTounble OpraHu3mMbl. B3auMoOCBsSI3b OpraHOB M CHCTEMBl OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranus3ma U ero noJiepKaHue B IPOLECCE )KU3HEAEATEIbHOCTU
Tema 2.2. 2 OK 02
DopMbl Copaepxxanue y4yeOHOIro MaTepuasa 1
Pa3MHOXKEHHSA @opMbl  pa3MHOXKEHHUSI OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl Oecronoro
OPraHu3MoB pazmHokeHus. IlomoBoe pa3zmHokeHue. ['ameroreHe3 y >kMBOTHBIX. CriepMaToreHe3 U OOIEHE3.
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CTpOGHI/Ie ITOJIOBBIX KJICTOK. OHJ'IO,Z[OTBOpeHI/Ie

CamocrosiTeibHas padora o0yuyarommxcs Ned 1
3arnosiHeHHe TaOIMLbI ¢ KPATKOM XapaKTepUCTUKON U puMepamMu (JopM pa3MHOKEHHsI OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOr0 MaTepuaja 2 OK 04
pacreHmi, WNuauBuayaibHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaNbHBINA EPUOI.
KUBOTHBIX U Craguy nocTsMOpHOHAIBHOIO Pa3BUTUS Yy KMBOTHBIX M 4denoBeka. [IpsiMoe m HempsMoe pa3BHUTHE.
4eJ10BeKa buonoruueckoe crapenue u cMepTb. OHTOre€HE3 pacTEeHUI
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yueOHOro MaTepuasa 2 OK 02
HacCJ1e0BaHU OcHOBHBIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi Tamer. 3akoHsl [. Mennens OK 04
(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBanue). B3anmoaelcTBiue reHoB
IIpakTHyeckoe 3anaTHe Ne3 2
Pemenue 3aau Ha onpeziesieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB P MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3UPYIOMEM CKPEIIMBAHUH, COCTABICHHE TEHOTUIMYECKUX CXEM
CKpEeLMBaHUs
Tema 2.5. 3 OK 01
CuenjieHHOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJle/I0OBaHue 3akonbl T. Moprana. CuermsieHHOe HaclelOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IPU3HAKOB, CLEIUIEHHBIX C MOJIOM
CamocrtosiTeibHas padora o0yuyarommxcs: Neb 1
PazpaboTka rioccapus
HToroBast KOHTpoJIbHAs paboTa 1
Hmoz | cemecmpa: MaxkcumanbHas yyeOHasi Harpy3Ka (BCero) 30
O0si3aTenbHas ayIMTOpPHAs yueOHas Harpy3ka (Bcero) 25
MIPaKTUYECKHUE 3aHATH 6
naboparopHble 3aHITHS (PabOTHI) 2
CaMOCTOSTENIbHAs paboTa 5
KOHTpOJIbHAasI paboTa 1
2 cemecmp 42
Pa3nes 2. Ctpoenue u pyHKIMH opraiusma (2 cemecrtp) 4
Tema 2.6. 4 OK 01
3aKoHOMepHOCTH Coaepskanue yueOHOT0 MaTepuaJa 2 OK 02
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HU3MECHYNBOCTH

WN3MeHYMBOCTh MPU3HAKOB. BHIIBI M3MEHYMBOCTH: HACJIEACTBEHHAss M HEHACJIEICTBEHHas. 3aKOH
TOMOJIOTUYECKHX psAIOB B HacieiacTBeHHOM wm3meHunBocTH (H.M. BaBunoB). MyrtaumonHas teopus
M3MEHYMBOCTH. Bupl MyTanuii 1 npuurHbl UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacneacrBeHHbie
3a00JIeBaHUs YeIOBEKa. | €HHbIE M XPOMOCOMHBIC OOJIe3HHM uelnoBeKa. bole3HuW ¢ HacieICTBEHHOM
IIPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKOM T'€HETUKH B MPEJOTBPAILCHUM U JICYCHUH
TEHETUYECKUX 3a00JIeBaHUI YeJI0OBEKa

OK 04

IIpakTuyeckoe 3ansaTHe Ned 2

Pemenne 3amau Ha omnpeneneHue TUNa MyTalMWd [pU IEpeJadye HACJIEICTBEHHBIX IIPU3HAKOB,

COCTaBJICHUE T€HOTUITNYECKUX CXEM CKPEIIMBAHUs
Pasnen 3. Teopusi 3Bo/1I0nMH 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLIIOHHOT 0 Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 04
Y4eHHUs. ITepBbie 3BomormonHsle koHmenmuu (OK.b. Jlamapk, XK.JI. broddon). DBomronroHHas Teopus
MuxposBoJronus Y. MapBuna. CuHTETHYECKAsI TEOPHUS IBOJIIOLIMU U €€ OCHOBHbIE IIOJIOKEHUS.

MukposBomtonus. [lomynsuus kak 3JeMeHTapHas €JUHULA SBOJIIOUUU. ['eHeTHyeckne OCHOBBI

IBOJIIOLIMU. JJIEMEHTapHble (akTopbl 3BOJOLMU. EcTecTBeHHBIM OTOOp - HampaBisIIOIIMKA (hakTop

sBoOIMH. Buioo6pa3oBaHue Kak pe3ylbTaT MUKPOIBOIIOIHH

CamocrosiTeIbHAas padoTa odyuawmmxcs Ne6 1

Pazpabotka rioccapus

Pa3paboTka 1eHTHl BpeMEHH pa3BUTHUS HBOJIIOLIMOHHOTO YUYEHUs
Tema 3.2. 3 OK 02
MaxkpodBostonusi. | Comep:kanue y4eGHOro MaTepuaa 2 OK 04
Bo3HukHOBeHUE H MakposBomtonusi. @opmbl U OcHOBHBIE HampasiieHus: Makpospoitouuu (A.H. Cesepuos). Ilyrtu
pa3sBUTHE JKM3HHM HA | JIOCTHXXEHMs OHosorndyeckoro nporpecca. Coxpanenue Onopaznoobpasusi Ha 3emiie.
3emure ['unoTe3bl U TeOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBleHne mepBhIX KIETOK W MX 3BOJIOLUS.

ITpokapuotrsl M d3yKapuoThl. IIpomcxoxkaeHne MHOTOKJIETOUYHBIX OpraHu3MOB. Bo3HMKHOBEHME

OCHOBHBIX IIapCTB AYKapuoT

CamocrosiTeibHasi padoTa o0yuarommxes Ne/ 1

Pa3paboTka JeHThl BpeMEeHH BOZHMKHOBEHUS M PAa3BUTHS )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
Ipoucxouxnenue Cozep:xanue y4eGHOTro MaTepuaia 2 OK 04
“eJI0BCKA — AHTpomosiorus — Hayka o 4enoBeke. CHCTEMATHUECKOE IMOJIOKEHHE desloBeKa. CXOACTBO M OTIMYHUSA
aHTpoIoreHes YeJI0BeKa C )KUBOTHBIMH. OCHOBHBIE CTAJMH aHTPOIIOTEHE3a. DBOIIOINS COBPEMEHHOTO YEJIOBEKa.

YenoBeueckue pacbl MU HUX CIAUHCTBO. BpeM}I U NOYTH PpacCCJICHUA 4YCIOBCKA IO IIJIAHCTC.
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HpI/ICHOCO6J'IeHHOCTB YCJIOBCKA K pa3HBIM YCIIOBUSAM CPCJbI

CamocTosiTeibHasi padoTa o0yuarommxes Ne8 1

Pa3pa0oTka JeHThl BpeMEHHU MPOUCXO0XKICHHSI YeJIOBEeKa
Pa3nea 4. Ikosnorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYECKHE Conep:kaHue y4eGHOT0 MaTepHuasa 2 OK 02
(daxropel u cpeanl | Cpeapl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, I[OYBEHHAs, BHYTPUOPIaHU3MEHHas. OK 07
KU3HU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpel OOuTaHus opraHu3moB. IlpucnocoOrneHuss OpraHu3MoOB K

XKHU3HM B pasHbIXx cpenax. Ilonsatue skosormueckoro ¢axropa. Kiaccupukanus 5KOIOTHYECKUX

¢axTopos. [Ipauino munumyma 0. JInbuxa. 3akon TonepantHocT B. Hlendopna
Tema 4.2. 5 OK 01
Monmyasimust, Copnepixanue y4eOHOTro MaTepuasa 2 OK 02
cooduiecTBa, DKoJjioruyeckas XapakTepUCTUKAa BHMJA U MOMYJALMU. DKOJOTMYECKas HMILIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHCTEMBI xapakTepucTuku nonynauuu. CoobuiecTBa U 3KocucTeMbl. bronenos u ero crpykrypa. Cs3u Mexzy

opranuzMamMu B OuoreHo3e. CTPYKTypHBIE KOMIOHEHTHI SKOCHCTEMBI: IMPOIYLEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BenecTB u NOTOK 3HEpruu B skocucteme. Tpoduyeckue ypoBHU

IpakTuyeckoe 3ansarue Ne5 2

Pemienue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 0 MEPEeHOCY BEIleCTBA U SHEPrUU B

HKOCHCTEMAX C COCTaBJICHUEM TPODUIECKHX LETei M mUpaMul OMOMacChl U DHEPTUU

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne9 1

CocTaBieHHe CXeM KPYrOBOPOTa BEIIECTB
Tema 4.3. buocdepa 2 OK 01
- rj1006ajbHas Copaepxxanue ydyeOHOro MaTepuasa 2 OK 02
IKOJIOTHYECKAS buocepa — xuBasg obGomouka 3emnu. PasButne mnpenacraBneHuii o Ouochepe B Tpynax B.M. OK 07
cucreMa Bepnanckoro. O6mactu 6nocdepsl U ee KOMIOHEHTHI. JKuBoe BemecTBo 6nocdeps! U ero PyHKITUH.

3aKOHOMEPHOCTH cylecTBOBaHUs Onocdepsl. OcobeHHOoCTH OHOChephl Kak II00albHOW IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB M OHOr€OXMMHUYECKHE LIUKIIBI.

I'noGanbHbIE KOJOTHYECKHE MTPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Conep:xaHue yueOHOIo MaTepuasa 2 OK 02
(¢axTopos Ha AHTpOIIOT€HHbIE BO3JEUCTBUS Ha Ouochepy. 3arpsi3HEHUS KaK BHUJ AHTPOIIOTEHHOTO BO3ACHCTBHSL. OK 04
onocdepy AHTpomoreHHsle BO3JeiicTBUA Ha arMmocdepy. BosneiictBus Ha ruapocdepy. BosgelictBus Ha OK 07

autocdepy. AHTPOIIOTEHHBIE BO3ICHCTBHUS HA OMOTHUYECKHE COOOIIeCTBa. [IK 5.4

IIpakTHyeckoe 3ansaTHe Neb (MpoeccHOHATBLHO-OPHEHTHPOBAHHOE) 2
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OTX0/1bI IPOU3BOJICTBA

Tema 4.5. Bausinue 4 OK 02
COMAJIBLHO- Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 04
IKOJIOTHYECKUX 310poBbe U ero cocrapistonie. GakTopsl, MOJIOKUTENBHO U OTPULIATEIBHO BIIMSAIOIIME HA OpPraHU3M OK 07
(axTopos Ha yenoBeka. [IpoOiemMa TEXHOr€HHBIX BO3JECUCTBUN Ha 3J0pPOBbE 4ejOBeKa (PJIEKTPOMArHUTHbBIE MOJIA, I1IK 5.4
310pOBbE YeJI0BeKa | ObITOBAs XUMHs, H30BITOYHbBIC ITYMBI, paJnalis U T.I.). AanTanus opraHu3Ma 4ejloBeka K (akropam
okpyxaromieid cpenpl. [IpuHiunsl dhopMupoBaHus 310poBbecOeperaromero noeaeHus. Pusndeckas
AKTUBHOCTH U 3/I0pPOBbE. BHOXMMHUYECKHE aCTIeKThl pAallMOHAILHOTO TUTAHUS
JlaGoparopHasi padora Ne2 (nmpo¢eccCuOHATILHO-OPHUEHTHPOBAHHOE) 2
YMcTBeHHast paboTOCTIOCOOHOCTH
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (colep:KaHue MPUKJIATHOT0 MOYJIs1)
Pa3nes 5. buosorus B :KM3HU 10 OK 01
Tema 5.1. 5 OK 02
Buorexnosornu B | Cogep:kanue y4e6HOro MaTepuasia 2 OK 04
JKU3HU KAKI0T0 buorexHonorus Kak Hayka ¥ Ipou3BOJCTBO. OCHOBHBIE HANpaBJIEHUS] COBPEMEHHOW OMOTEXHOJIOTHH. IIK 5.4
Metoasl 6uorexHomoruu. OOBEKThl OMOTEXHOJNOTHUU. JTHKA OHMOTEXHOJIOTMYECKUX M TEeHETHYECKHX
sKcniepuMeHToB. I[lpaBmima moucka W aHanm3a OMOAKOJIOTMYECKOW WHOOPMAIMM U3 Pa3THYHBIX
UCTOYHUKOB (Hay4yHass U ydeOHO-HayuyHash JUTepaTypa, CpPEICTBA MacCOBOW HHQOpPMAIMH, CETh
WNurtepHer u npyrue)
IIpakTnyeckoe 3ansiTue Ne’/ 2
Keficel Ha aHanm3 WHQOPMAIUM O HAYYHBIX JOCTIDKEHUSX B OOJACTH TEHETHYECKUX TEXHOJIOTHH,
KJICTOYHOM MH)KEHEPUH, NMUIIEBbIX OMOTEXHOJIOTHH.
CamocrosiTesibHast pa6oTa odyuarwnmxcs Nel( 1
IToaroToBka mpe3eHTalMy AJ1s 3alIUThl Kelca
Tema 5.2. 5 OK 01
buorexnosorun B IIpakTuuyeckoe 3ansiTue Ne8 2 OK 02
npoMbinuieHHocTH | Kelicel Ha aHanu3 nHGOpMaLMK O Pa3BUTHUN IPOMBILIUIEHHBIX OMOTEXHOJIOTUI OK 04
[1IK 5.4
CamocrosiTeibHasi padoTa o0y4yarommuxcs Nell 1
IToaroroBka nmpe3eHTayu JJIs1 3alUTHI Keiica
IIpome:xyTouHasi aTTecTanusi Mo JUCHUNJINHE (MPeaMeTy): KOMIUIEKCHBIN TudGepeHIMpoBaHHbIN 3a4eT 2
Hmoz | cemecmpa: MakxcumanpHas yueOHas Harpy3ka (BCero) 42
OO0s13aTebHas ayIUTOpHAs yueOHas Harpys3Ka (Bcero) 36
MPAKTUYECKHUE 3aHATUS 10
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ngabopaTopHbIe 3aHATHS (PabOTHI) 2

camocTosITelIbHasE paboTa 6

KOMIUICKCHBIN U] hepeHITMPOBaHHBIN 3aUeT 2

Hroro: MakcumainbHas yueOHas Harpyska (Bcero) 72

O0s3arespHas ayUTOpHas yueOHast Harpys3Ka (BCero) 61

IIPAKTUYECKHE 3aHITHSI 16

nabopaTopHbie 3aHATH (PabOThI) 4

caMOCTOSATENIbHAsI paboTa 11

KOHTpOJIbHAs paboTa 1

Hmoeosas ammecmayus 6 ¢hopme KOMIUIEKCHOTO MU PEpEeHIIMPOBAHHOTO 3a4eTa 2
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3. YCJIO0BUA PEAJIM3ALIUU TPOT'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
INPEIMETA

3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 10

Y4eOHbIl MpeIMeT peau3yercss B y4eOHOM KaOMHETE XUMUU U OMOJIOTHH.

O6opynoBanue y4eOHOT0 KaOMHeTa:

— II0Ca/I0YHbIE MECTA IO KOJIUYECTBY 00yUaIOIIUXCS;

— paboyee MeCTO MpernojaBaTes;

— METOJUYECKUE MATEPUAIIBI 10 MIPEIMETY.

Texuuueckue cpeactsa oOyueHuss pabouyero Mmecrta NpenoAaBaressi: KOMIIbIOTEPHOE
000py0OBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMAM O€30MAaCHOCTH W HAJEKHOCTH,
IpelycCMaTPUBAIOIIEe BO3ZMOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIIOJIb30BaHUS KaOMHETa C LEJbI0
u3ydeHHs: y4eOHOW ITUCHMIUIMHBI (TIpenMeTa), MYJIbTHUMEAMHOEe 000pyAoBaHHE (IIPOSKTOP H
MPOEKIIMOHHBIN IKpaH WM UHTEPaKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HanmmeHnoBanue cCrnenualbHOTO TOMEMICHUS: YydeOHas ayauTopHsl [Uis TpPOBEICHHS
MPAKTUYECKUX 3aHATUN, TPYIIOBBIX KOHCYIbTAMM, WHAMUBUAYAIbHBIX KOHCYJIbTAIMil, TEKYIIETO
KOHTPOJIS, TPOMEXKYTOYHOH aTTecTallMd, OCHAIIeHHAas OOOpyIOBaHMEM U TEXHHUYECKUMHU
cpeacTBaMu OOy4YeHUSs, a TaK)Ke YHUTAIbHBIA 3al, MOMEIIEHUE IJISI CAMOCTOATENBHON paboThl, C
noctynoMm k cetn «MuTepHeT» m DUOC. OcHameHHOCTh: KOMIUICKT y4eOHOW MebenH, HOYTOYK,
MPOEKIIMOHHOE 000pyA0BaHUE (MYIbTUMEINHHBIN IPOSKTOP U SKPaH).

Ilepeyenr JUIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPAMMHOIO

o0ecmeyeHus:
Cucremuoe u npuxjaaanoe IO

rygn HaumenoBanue 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 kax10i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Koureur-puiaptp SKYDNS 10-05109
IIporpammuoe ob6ecneuenne mo GNU General Public License (¢cB00oxHO pacnipocTpaHsiemoe)
Ne [lepeuenn
1 | Open Office
2 | Moit O¢uc
3 | Gimp

IIpu u3yyenun npeamera B (popmarte 3JIeKTPOHHOTO 00y4yeHHs ¢ ucnoyab3osanuem JOT
[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, SIuaekc Tenemocr.
OnekrponHas miardpopma Moodle.

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NPorpaMMbl

Jlia peanuzanuu nporpaMmbl 0MOauoTeyHbld (OHT 00pa30BaTENbHON OpraHU3alUuu 10JKEH
UMETh T[eYaTHble W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpPCHI,
PEKOMEHIyeMbIe Ul UCTIOIb30BAHUS B 00pa30BaTEIbHOM MPOLIECCE.
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Ilepedyennb y4eOHBIX U3IaHN, JONOJIHUTENbHOM JuTepaTypsbl UHTEpHET-pecypcos, 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 penakuueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbId // Jlanp :
snekTponHo ] 6ubaroTeunas cuctema.- URL: https://e.lanbook.com/book/334994 - Peskum mocTyna:
st apropu3. [lonb3oBaTeneii/

2. bwuonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u ap.]. - 6-e usn., crep. - Mocksa : [IpocBemnienue, 2024. - 272 ¢. - ISBN
978-5-09-112165-0. - Tekcr : anexTpoHHbIN // JlaHb : IEKTPOHHO-OMOIMOTEYHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: it 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 : mpodeccuonanbHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : AICKTPOHHBIN

6. DOnekrpoHHas OubmuoTeka Y4YeOHO-METOJAMYECKOrOo 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: snextponHo-0mbanoTeunass cucrema : cait / KHOPYC : uznarenbcTBO
yueOHoit mutepatypsl. — URL : https://book.ru/. — Pexxum noctyna: nist aBTopu3. 10JIb30BaTENCH
- TekcT : 3NIEKTPOHHBII.

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

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

10. MunuctepcrBo TpaHcnopta Poccuiickoit ®enepanuu : oQpuUIMATBHBIN calT. —
Mocksa, 2010-2026. — URL : https://mintrans.gov.ru/. — TekcT : 3JIeKTPOHHBIH.

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

12. denepanpbHOE AareHTCTBO KEJIE3HOJOPOXKHOTO TPAHCIOpPTa : OPUIUAIBHBIN CaWT. —
Mockga, 2009-2026. — URL : https://rlw.gov.ru/. — TekcT : 3JeKTPOHHBIA.
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS ITPEIMETA
KoHTposip u olleHKa pe3yabTaToB OCBOEHUS 00IIe00pa3oBaTeabHOTO npeameTa «buomorus»

pacKpbIBalOTCA 4Yepe3 AUCUUIUIMHAPHBIE Pe3yNbTaThl, HalpaBlieHHble Ha (OPMUPOBAHHUE OOIIMX

KOMHeTeHHI/Iﬁ I10 pasjaciiaM U TEMaM COACPKaHHUA yqe6Hor0 Marcpuala.

[TpomesxyTounas arrectanus B GOopMe KOMNIEKCHO20 OUPDPepenyuposanno2o 3auema.

Oomasi/npodeccuoHanbHast

Pa3znea/Tema T oeHOYHBIX MePONPUATHI
KOMIIeTeH U
Paznen 1. Kuaerka - | KonrponbhHas pabora
CTPYKTYPHO- «MonexynsipHbIi YPOBEHb
(pyHKIHMOHAJIBLHAS OpraHHu3aIlH )KUBOT0»
eIMHHIIA }KHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. OO6mas | 3anonHeHHE Ta0IUIIBI c
XapaKTePUCTHKA KU3HU OMKCaHUEM METO/IOB
MHUKPOCKOIIMPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonHenne Tabimuel  «Bxian
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIMIBI CXOJCTBA W Pa3TUUMA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIys KJIETOK Brimonnenue u 3aluTa
nmabopaTopHOM PabOTHI
[IpakTuueckoe 3aHSTHE.
IIpencraBnenue YCTHBIX
COOOIEHUH C  Tpe3eHTalUeH,
MOJFOTOBJIEHHBIX IO TEPEYHIO
HCTOYHUKOB, PEKOMEHJOBAaHHBIX
npenoaaBaTeiemM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBIA OIIPOC
OK 02 ¢byHkMoHanbHbIe (akTopsl | [IpakTHueckoe 3aHsTHE
HaCJIEJCTBEHHOCTHU
OK 02 Tema 1.4. O6men BeuecTB U | OpOHTATBHBIN ONPOC
IIPEBpalllCHUE DJHEPIHMM B | 3allOJIHEHUE CPaBHUTEIbHOU
KJIETKE Ta0JIMLBl XapaKTEPUCTHUK THUIIOB
oOMeHa BelIeCcTB
OK 02 Tema 1.5. JKusnennsii | OOcyxneHnue o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
Meiio3 Pa3paboTtka  n€HTBI  BpEeMEHHU
JKU3HEHHOT'O IIMKJIA KJIETKH
Paznen 2. Ctpoenne wu | KontponbHas pabora «CrtpoeHue
(PYHKIIMHU OpraHu3zMa U QYHKIIUU OPTraHU3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUS
OK 04 Oprasusma
OK 02 Tema 2.2. @opmsbl | DpOHTAIBHBIN ONPOC

Pa3MHOKCHHUA OpTaHN3MOB

3anonHeHHe TaOIUIBl ¢ KPaTKOM
XapaKTepUCTUKON W TNpuMepaMu
($hopM pa3MHOKEHHSI OPTAHU3MOB

19



OK 01 Tema  2.3. Onrorene3 | TectupoBanue
OK 02 pacTeHUH, IKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DPOHTANIBHBIN OIIPOC
OK 02 HacJaeqOBaHUsI TectupoBanue
OK 04 IIpakTrueckoe 3aHsATHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3pabotka rioccapus
[TpakTuueckoe 3ansatue
OK 01 Tema 2.6. 3akonomepnoctu | TectupoBanue
OK 02 W3MEHYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopust
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaIBHBIN OIIPOC
OK 04 IBOJIIOIIMOHHOTO  yuyeHus. | Pa3paboTka rimoccapust
Mukpo3BOIIOIHS Pa3paboTrka  7eHTBI  BpEeMEHHU
pa3BUTHSA HBOJIFOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpos3pomtonus. | OnieHuBaemast TUCKyCCHS
OK 04 Bo3nukHoBeHMe U pa3Butue | PazpaboTka  JIGHTBI  BpeMEHHU
JKU3HU Ha 3emiie BO3HUKHOBEHUS UM  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBLHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOT€HE3 Pa3paboTtka  neHTBI  BpEMEHHU
MIPOUCXOXKICHUS YeJIOBEKa
Paznen 4. Dxonorus KontponbHas pabora
«Teoperuueckue aCTICKTBI
HKOJIOT MM
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE cXeM KpyroBOpoTa
OK 02 COO0O0IIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [IpakTueckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanpHas skosornyeckas | TecrupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bimstnue | TectupoBanue
OK 02 aHTpornoreHHslx (¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Ouocdepy
OK 07
K 5.4
OK 02 Tema 4.5. Bnustnue | OuennBaemasi JUCKyCCUS
OK 04 COIMAIIBHO-?KOJIOTUYECKUX | BoimomHenune nabopaTopHOMH
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
1K 5.4 YeJI0BEKa
Pazgen S. bBuoaoruss B | 3amura Keiica: MpEIACTaBICHUE
JKH3HH pE3yJIbTaTOB  PELIEHUS  KECOB
(BBICTYIIJIEHUE C MTPE3EHTAINEH)
OK 01 Tema 5.1. buorexHonoruu B | BeimonHeHue keiica Ha aHaIu3
OK 02 KU3HH KaXKJI0TO nH(popMaluu 0 Hay4YHBIX
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OK 04 TOCTHIKEHUSX B oOJacti

I[IK5.4 TeHETHYSCKUX TEXHOJIOTHH,
KJIETOYHOM UH)XCHEPHH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MpeJICTaBICHNE pe3yabTaToOB
pEeLIEHHUs KEWCOB

OK 01 Tema 5.2. buorexHonoruu B | BeimosiHeHne keiica Ha aHanu3

OK 02 IIPOMBILICHHOCTH uHpopMaun 0 pa3BUTUHU

OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,

[IK 5.4 MPEJCTaBICHUE pe3yJIbTaTOB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaTUIMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEIUNHBIX CPEACTB U 0€3 pa3aaToduHOro
MaTepuana;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

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

- CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

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

5.2 AKTHBHBIE H HHTEPAKTUBHbIE:

- aKTHBHBIC U HHTCPAKTUBHEIC JICKIINU;

- pabora B rpymmax;

- yueOHasi IUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- HTPOBBIC YIIPAKHCHHUS;

- TBOPYECKHE 3a/IaHUS;

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

- peleHne MpoOJIEeMHBIX 3a7ay;

- aHaJIM3 KOHKPETHBIX CUTYaIINN;

- METOJ] MOJIYJILHOTO O0yUCHMUS,

- 0OyueHHe ¢ MCIOJIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIIUX MPOrpamm;

(83aumooeticmeue npenodasamens kKak cyovekma ¢ 0OYHAIOWUMCS KAK CYOBEKmMom
NO3HABAMENLHOU 0esIMelbHOCIU).
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