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1 OBIIASI XAPAKTEPUCTUKA PABOYEIl IPOTPAMMBI OBLIIEOBPA30OBATEJILHOI
JUCHUIINHBI
OV/.13 BUOJIOTUsl

1.1 Mecto mnpeaMeTra B CTPYKTYpe OCHOBHOI mnpodeccHOHAIbHOH 00pa3oBaTebLHOI
NMpOrpamMmbl

Ob6meobpaszoBarenpras  guctuummaa OVYJ1.13  buomorus siBisiercss  00s3aTebHOM  YacThIO
obmeoOpa3oBaTeibHOr0 1UKIA oOpazoBarenbHOM mnporpamMbel CIIO B coorBerctBuu ¢ ®I'OC mo
crermanbHOCTH 23.02.06 TexHudeckast SKCIUIyaTalus MOBHKHOIO COCTaBa JKEIE3HBIX JOPOr (BaroHbI)

[Mpu peamuzanuu pabodeld mporpaMMmbl MOTYT HCIOJIB30BATHCS PA3IUYHBIC 00pa3oBaTEIbHBIC
TEXHOJIOTHH, B TOM YHCJIC TUCTAHIIMOHHBIC 00pa30BaTEIIbHBIE TEXHOJIOTHH, JIEKTPOHHOE 00YUYCHHE.

1.2 HeJII/I M IVIAHUPYEMBIE PEe3yJabTAaTbhl OCBOCHUA AUCIHHIIJIMHbI!

1.2.1 leab o0meodpazoBaTeIbHON I CHUIIIHHBI

Hens mucimrummnbl  «buonorus»: copMUpoBaTh y OOYYAOMIMXCS 3HAHMS W YMEHUS B 001acTH
OMO0JIOTMH, HABBIKK UX IPUMEHEHHsS B IPAKTUYECKON NMPo(ecCHOoHaNbHOMN NesTeIbHOCTH.

B pesynbrare ocBoeHUS yueOHOM NUCIMIUIMHBI O0YyYAIOIIUICS JOIKEH

yMeTh:

—  OHpedeNsATh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAOJIOACHMS 3a SKOCHCTEMaMU JUIS
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHHH, MHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOICHHA;

— IOpPOBOAUTH  MPOCTEHIINE  OUOJOTMYECKHE  OKCIIEPUMEHTAJIbHbIE  MCCIENOBAaHUS  C
co0IIr0IeHIEM TIpaBUIT OE3011aCHOTO O0paIIeHus ¢ 00BEKTaMU U 000PYAOBAHHEM;

—  HCIOJB30BaTh HHPOPMALIHIO OHOIOTUYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOUHUKOB,

—  IPOTrHO3MPOBATh MOCJEACTBUS CBOEH AESATENbHOCTH MO OTHOUICHHIO K OKpY’Karolleil cpene,
COOCTBEHHOMY 3/10pOBBIO; 0OOCHOBBIBATh U COOJIIOIATh MEPbI MPO(UIAKTUKH 3a00I€BaHUH;

3HATh:

—  CTpoeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allUH,
3aKOHOMEPHOCTH NMPOTEKaHHsI OMOJIOTHYECKUX TPOLIECCOB U SIBICHUI B OKPY:KaIOLIeH cpenie, HEeNIOCTHYIO
HayuyHYI0 KapTHHY MHUpa, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

— 3HAYUMOCTh JIOCTH)KEHUH OHOJOTMYECKOW HAayKM W TEXHOJOTMH B TNPaKTUYECKOU
JeSITeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEULIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTHHA.

1.2.2 TInanupyemble pe3yjbTAaThl 0CBOEHHS 001e00pa30BaTe/IbHONH TUCHUILINHBI B COOTBETCTBHH
¢ PI'OC CIIO u ua ocuose ®IOC COO
Oco0oe 3HaueHue NUCHUIUINHA UMeeT npu hopmupoBanuu U pazsutuu OK u ITK.

Ilanupyemblie pe3yabTaTbl 00y4eHUs

Oo01me KOMNeTeH U

O6ume’ JIncuunaMHapHbIe (MpeMeTHbIE)

OK 01. Beibupats B 4acTH TPYAOBOIo | chOpMUPOBAHHOCTh 3HAHHM O MecTe U
CIOCOOBI pelieHys 3a1a4 | BOCIMTAHUSA: poiiu GUOJIOTUM B CHCTEME HAy4HOTO
npogeccuoHaTbHON - TOTOBHOCTb K TPYZy, OCO3HAHUE | 3HAHUS; (bYHKIMOHATIBHON
NeSITeIbHOCTH LIEHHOCTH MacTepCTBa, | TPAMOTHOCTH YeJIOBEKa JI pPEeLIeHUs
MIPUMEHUTEIBHO K TpyaoIo0ue; KHU3HEHHBIX MpoOIeM;
Pa3IMYHbIM KOHTEKCTaM - TOTOBHOCTh K  aKTHUBHOM | c)OPMHUPOBAHHOCTh YMEHHUS

JESATEIBHOCTH  TEXHOJOTMYECKON | pacKphIBaTh coJIepiKaHue

M COIMAJIbHOW HAMNpPaBJICHHOCTH, | OCHOBOTIONATAONINX  OMOJOTHYECKHUX

CIIOCOOHOCTH HHULIMHUPOBATD,

TCPMUHOB U TTOHSTHM: JKH3Hb, KJICTKA,

Ka3bIBAIOTCS JTMYHOCTHBIC M METalpeIMeTHbI JIbTAThl U B nocieqned peaakuuun ot 12.08. B
2 VkasiBatore OCTHBIC eTanpe/IMETHBIE Pe3 a 3 ®I'0C COO ocienHel peaa ot 12.08.2022
oTraaroyibHo# Gopme, popmupyembie 001Ie00pa3oBaTEIHHBIM YUSOHBIM MPEAMETOM

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

penakiuu ot 12.08.2022)




IUTAHUPOBAaTh U CaMOCTOSITEIIBHO
BBINIOJTHSTH TaKyIO JIESTEIbHOCTD;
- MHTEpEC K pa3jIuyHbIM cdepam

npodecCuoHAIbHON
JeSTEIILHOCTH,

OBnaneHue YHUBEpCaTbHBIMHU
y4eOHBIMU MO03HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYeCKHue
nefcTBUA:

- CaMOCTOSITEJIbHO
dhopmynupoBaTh u
aKTyaJIM3UpOBaTh npobiiemy,

paccMaTpuBaTh €€ BCCCTOPOHHE,
- YCTaHAaBJIMBATb CYHIGCTBGHHI)II;'I

OpU3HAK WIM OCHOBAaHHA IS
CpaBHEHHs, KiIacCU(UKAUN U
0000IIICHHS;

- OMPEACIISITh LIENU eI TEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JOCTHKCHUS;

- BBISBIISAITb 3aKOHOMEPHOCTH |
MPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
JIeSITEIIEHOCTb, OIICHUBATH
COOTBETCTBHE pE3yIbTaTOB
LM, OLICHUBATh PHUCKH
MOCIICACTBUI IeITSIHbHOCTH,

- pa3BUBaTh KpeaTUBHOE
MBIILICHHE npu pereHnun
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBbIe HCCIEN0BATEIbCKUE
JelcTBHUA:

- BIaJeTh HaBbIKAMHU y4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM

JeSITeIbHOCTH, HaBBIKAMU
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIIEZICTBEHHBIE CBSI3U u
aKTyaJM3UpOBATh 3a/aqy,
BBIJIBUT'aTh TUIIOTE3Y €€ PCUICHUA,
HaXOJUTh apTyMEHTBI TUIS
JI0Ka3aTeIbCTBA CBOMX
YTBEPKIACHHIH, 3a/1aBaTh

rapaMeTpsl U KPUTEPUU PELICHHUS;
- QHAJIU3HUPOBATH IIOJYyYEHHBIE B
xoJze peleHus 3a1a41
pe3yabTaThl, KPUTHYECKH
OLICHMBATh MX JIOCTOBEPHOCTB,
IIPOTHO3UPOBAaTh WU3MEHEHHE B
HOBBIX YCJIOBHSX;

TKaHb,  OpraH, OpraHU3M,  BHI,
HOIYJISAIUS, 9KOCHCTEMa, OHWOIIEHO3,
ounocdepa; MeTaboII3M (oOmeH
BEIIECTB M TPEBPAlICHUE DHEPTHUN),
romMeocras (camoperynsius),
OMoCHHTE3 Oeika, CTPYKTYypHas
OpraHHu3aIus KHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOpeTyIISIIIHSA,

CaMOBOCIIPOU3BE/ICHNE (PENPOAYKLINS),
HaCJIe/ICTBEHHOCTb, M3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasl OpraHu3aIus;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKkphIBaTh cojiepxKaHue
OCHOBOIIOJIATAIOMINX ~ OMOJIOTHYECKUX
TEOpUA W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYyTalMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXO0KICHUS
YKU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOIIOJIATrar0IINe
OMOJIOTHYECKHUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpens,
T. Moprasa, H.N. Basunosa,

. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPaHMIIBl UX TMPUMEHUMOCTH K YKUBBIM
cucTemam;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOI'0
TO3HAHMSI, UCTIOJIB3YEMbIX B OUOJIOTHH:
HAONIOZCHUS W  ONHCAaHUS JKUBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3alu u MIPOBEICHUS
OMOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBDKCHUS ~ TUIIOTE3,  BBISABJICHUS
3aBUCHMOCTH MEXIy HCCIeTyEeMbIMU
BETTMYMHAMU, O0BSICHEHUS TTOTYyUYEHHBIX
pe3ynbTatoB M (QOpPMYJIUPOBaHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAYUYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;
c(hOPMUPOBAHHOCTh YMEHHUS BBIJICISATH
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB,
KJIETOK  MPOKapuOT U  JYKApHOT;
OHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BeIeCTB U MpPEeBpalICHUS
SHEPTMH B  KIETKe, (oTrocuHTE3a,
MJACTUYECKOTO U IHEPreTUYECKOIo
oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a,
OTUIOJJOTBOPEHUSI, pa3BUTHS i
pPa3MHOXEHHS, VHIUBUYJIbHOTO




- yMeThb TEPEHOCHTh 3HAHUS B
M03HABATEIIBHYIO u
MPAKTUYECKYIO o0macTu
JKU3HECATSITbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

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

- CHOCOOHOCTh MX HCIOJIL30BAaHUS
B IIO3HABATEIFHON M COIIMAJIbHOM
MPaKTUKE

pa3BuTUsl OpraHu3Ma (OHTOTEHE3a),
O60pBOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOI0 otbopa,
BUJI000pa30BaHus,

MPUCIIOCOOJICHHOCTH ~ OPTaHM3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHCHTOB HKOCUCTEM,
AHTPOIOTEHHBIX U3MEHEHU N B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYTOBOPOTa BEIIECTB M IMPEBpAIlCHUE
SHEpPruu B buocdepe;
C(OPMHPOBAHHOCTh YMEHHUS peElIaTh
OMOJIOTMYECKHE 33/1a4yd, COCTaBJIATh
TCHOTHIIMYECKUE CXEMBI CKPCIUBAHHS
JUIS  Pa3HBIX THUIIOB HACJCIOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTaBIIAThH
CXEMBI TIepeHOCca BEIISCTB U SHEPTUH B
9KOCHCTEMaXx (LU MUTAHUS, TUIICBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEIICTBA
MOKCKA, aHaTIN3a U
WHTEPIIPETAIIH
nHpopManuu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 32134
npodeccnoHanbHOM
JeSATEIIEHOCTH

B o01acT HEHHOCTH HAYYHOIO
NO3HAHMA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKHU u 00I11eCTBEHHOI
HpaKTI/IKI/I, OCHOBAHHOT O Ha
Juanore KYJIBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr0 MecTa B MOJIMKYJIbTYPHOM
MHpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM
W YUTATEIbCKOM KYJIBTYpPHl Kak
CPEACTBA B3aUMOJECHUCTBUS MEXKIY
JIFOZBMHU U TIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAy4YHOU
JIeATEIILHOCTH, TOTOBHOCTbD

OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NEeSTeNIbHOCTh MHAMBHAYAJIbHO U
B IpyIIIE;

Osnanenue YHUBEPCAIbHBIMHU
y4eOHBIMU [I03HABATEJILHBIMU
JNIEUCTBUSIMU:

B) padorta ¢ nHgopmanmeii:

- BJIAACTb HaBBbIKaMHW ITOJYUYCHUSA
uHbOpMAlUM U3  HMCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIBHO
OCYILECTBIATh IIOMCK, aHajus3,
CHCTEMaTHU3aLIUIO u
HHTEPIIPETALAIO UHPOpMaLIUU
pasNMyHBIX  BUAOB U QopMm

c(hOpMUPOBAHHOCTh yMEHUM
KPUTHYECKH OIICHWBATh WH(OPMAIIHIO
OHOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIE 3HAHUS
U3 pa3jNYHbIX HUCTOYHUKOB (CpeacTBa

MaccoBod  HMHQOpMAIMH,  HAy4YHO-
HOIYJISIPHBIE MaTepHabl);
HUHTCPHIPECTUPOBATD ITUUCCKUC ACIICKTHI
COBPEMEHHBIX UCCIIEIOBaHUM B
OHOJIOrur, MEIUIIMHE, OMOTEXHOIOTUH;
paccMaTpuBaTh rio0anbHble
JKOJIOTUYECKHE poOIEMbI
COBPEMEHHOCTH,  (OpMHpOBATH IO
OTHOIICHUK) K HHM CO6CTBCHH}’IO
IO3HILIUIO;

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




MIPEICTABIICHHSI,
- CO3/1aBaTh TEKCThI B PA3IHUYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU u 1EJICBOI
ayJIUTOPHH, BEIOMpast
ONITUMAITEHYIO bopmy
MIPE/ICTABJICHUS U BU3YaIH3aIiy;

- OICHHMBAaTh JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  TPaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIb30BATh cpezncrTsa
WH(POPMAIMOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTHIMA
B peleHnH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX "
OpPTraHU3alMOHHBIX  33da4y  C
coOIroieHNEM TpeOoBaHUI
APrOHOMUKH, TEXHUKU
0e30I1aCHOCTH, TUTHCHEL,
pecypcocOepexeH s, IPaBOBBIX U
THYECKUX HOPM, HOPM
HH(pOpPMaIMOHHOM 06€30IMacHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHMs u 3aIUTHI

nHpopmanuy, HHOOPMALMOHHON
0€301aCHOCTH JIMYHOCTH

OK 04. DOddexrusHO
B3aHMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/JIe

- TOTOBHOCTh K CaMOpPAa3BUTHIO,
CaMOCTOSITENIbHOCTH u
CaMOOIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U
COITMAIIbHOM JeSITEIIFHOCTH,
OBjaseHne yHHMBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
AefiCTBUAMMU:

0) COBMeCTHAs 1eATeJILHOCTD!

- TIOHUMaTh © WCMOJb30BaTh
MpeuMyIiecTBa KOMaHJIHOH U
WHIUBUAYaTbHON pabOTHI;

- TNPUHUMATh LEJIH COBMECTHOM
NeSATEeTbHOCTH, OPTaHU30BHIBATh U
KOOPJAMHHUPOBATH JCHCTBUA 1O €€
JTOCTH)KCHHIO: COCTAaBIISATh IUIAH
JNEUCTBUN, pacIpelneisaTb poiid ¢
Yy4e€TOM MHEHHH  YYaCTHHKOB
00CyX/1aTh pe3yabTaThI
COBMECTHOM palbOTHI;

- KOOPAMHUPOBATb U BBIMIOJIHSITH
paboTy B YCIOBHSX pEaJbHOTO,
BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO

npuoOpeTeHre  OmblTa  MPUMEHEHHs
OCHOBHBIX METO/I0B HAy4YHOTO
MO3HAHUS, UCHOIb3yEMbIX B OMOJIOTHH:
HaOJIIOJIGHUsT W ONUCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB W  SIBJICHMII;
OpraHu3aluu u IPOBEJCHUS
OMOJIOTMYECKOTO DKCIIEPUMEHTA,
BBIIBWJKEHUSI  TMIIOTE3,  BBISIBICHHUSA
3aBUCHUMOCTH MEXJy HCCIIEIyEeMbIMU
BEIMYMHAMHU, OOBSICHEHUS TTOTYYEHHBIX
pe3ynbTatoB M (QOpPMYJIUpPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyUYHBIX
MIOHSATUI, TEOPUN U 3aKOHOB




B3aHMOJCHCTBUS;

- OCYWIECTBISATh  IO3UTUBHOE
CTpaTermuecKoe TOBEJICHUE B
pa3IMYHbBIX CUTYaIIUsX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUIUATABHBIM

OBianenne YHHBepPCAIbHBIMHU

peryJiTUBHBIMHU JeHCTBUSIMMU:
r) IpUHATHE Cce0st M JAPYrux
JI0Aen:

- NpUHUMATh  MOTHUBBl U
apryMEeHThl JPYTUX JIIOAEH IIpU
aHayuse pe3yJIbTaToB
JEeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO
JIPYTHUX JIIOJICH Ha OIINOKY;

- pa3BHUBAThH CIIOCOOHOCTH
MMOHUMAaThb MHP C  TIO3UIUHU
JPYTOro 4eJI0BeKa

OK 07. CopneiicTBOBaTh B o6s1acTH 3K0/10rMYECKOT0 c(OpPMHPOBAHHOCTH YMEHUS
COXPaHEHUIO BOCIIMTAHUS: OPUMEHATh TOJXYy4YEeHHBIE 3HAHUA JUIS
OKPYKaroIIEH Cpebl, - c(hOPMUPOBAHHOCTH | OOBSICHCHHS OMOJIOTUYECKHX
pecypcocOepexeHuIo, 9KOJIOTUYECKOM KyJIbTYpPBI, | IPOLIECCOB U SIBJICHUH, IJIA NPUHITUA
MIPUMEHSTh 3HaHUSI 00 MMOHMMAaHHUE BIUSHUS COLIMAIBHO- | MPAKTHUYECKUX pereHni B
WU3MEHEHHHU KIIMMaTa, SKOHOMMYECKHUX TIPOLECCOB Ha | IOBCEIHEBHOM  KHM3HU C  ILEJBIO
MIPUHLIMIIBI OEPEXKITUBOTO | COCTOSTHUE IPUPOIHOM u | obecriedeHust OE30MACHOCTH  CBOETO
IIPOU3BOJICTBA, COLIMAJIbHOW CpEeIbl, OCO3HAHUE | 30POBbS M 3JI0POBbS OKPYKAIOLIUX
3¢ PeKTUBHO AEHCTBOBATH | I100ATBHOTO XapakTepa | JIrojieH, coOI0IeHns 3J0pOBOTO 00pasa
B UpE3BBIYAITHBIX 9KOJIOTUYECKUX MPOoOIIeM; KU3HU, HOPM T'PaMOTHOT'O NIOBEJICHUS B
CUTyaIUAX - IIJIAHUPOBAHUE U | OKpyKarolle  IPUPOJHOM  Cpele;

OCYIIECTBIEHUE  JIEHCTBUH B | IOHMMAHHE HE00X0IMMOCTH

OKpYyXarollel cpele Ha OCHOBE | UCIOJb30BaHUS JOCTUKEHUH

3HaHMA  LeNed  yCTOMYMBOIO | COBPEMEHHOMN ouonorun U

pa3BUTHA YEJIOBEYECTBA; OMOTEXHOJOTMH I  PAlMOHAIBHOTO

AKTUBHOE HENPUIATHE JACWCTBUH, | IPUPOIONOIb30BaAHUS

MIPUHOCALINX BPEJ OKpYKarolen

cpene;

- yMEHHE IIPOrHO3UPOBATh

HeOJ1aronpusiTHbIE

9KOJIOTMUECKHE MIOCTIEICTBUSA

MpEeATPUHUMAEMBIX JEWCTBUH,

MIPEIOTBPALLATD UX;

- paciipeHue OTIbITa

JESATEIBHOCTH 9KOJIOTHUECKOI

HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-

HCCIIEIOBATENIbCKOM, MPOEKTHOM U

COLIMAJIBHOU IeSTEIIbHOCTH
IIK 1.3. OobecneuuBarts | - c(OpPMHPOBAHHOCTH YMEHUS Ha OCHOBE benepanbHOTO

0€30IIaCHOCTh  IBVKECHUS
HKEIIE3HOIOPOIKHOTO

KJ'IaCCI/I(i)I/IKaHI/IOHHOFO KaTtajiora OTXOJO0B OIPCACIIATh KJIAaCC OIIAaCHOCTHU

OTXOHOOB; arperatHoc

COCTOSAHUC

n  ¢dusmdeckyro (GopMy 0OTXO0H0B




IIOABMIXKHOI'O COCTaBa

MIPOM3BOJICTBA;
- OBJQJICHHE METOJaMHU  OINpEJCiCHHs II0Ka3areleldl  yMCTBEHHOI
paboTociocoOHOCTH,  OOBSICHEHHWE  TOJYYEHHBIX  pe3ylbTaToB |

dbopmynupoBaHue BBIBOJOB (IMMCBMEHHO) C KCIOJb30BaHUEM HAYYHBIX
MOHSTUHI, TEOPUI U 3AKOHOB;

- c(OpMHUPOBAHHOCTh YMEHHS aHAJIU3UPOBATh MHGOPMAIUIO O HAYYHBIX
JOCTIIKEHMSIX B 00JacTH TIEHETHMYECKUX  TEXHOJOTHH, KIETOYHOM
WH)KEHEPHUH, TTUIICBBIX OMOTEXHOJIOTHH;

- chopMHpPOBAaHHOCTh YMCHHSI aHATU3UPOBATh MH(DOPMAIMIO O PA3BUTHHU
MPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX TPUMEHEHUH B J)KM3HHU YEJIOBEKA




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 Harpy3ka (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
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKaHUE 12
B T.U..
TEOpeTUUecKoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 8
abopaTOpPHBIE 3aHITHS 2
KouTtposbHas pagora 1
CamocrosiTetbHast padoTa o0y4varomierocs (Bcero) 11
IIpome:kyTouHasi aTTecTanus B hopme 2

oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTn4yeckuii IJIaH U coJepkanue yueOHou nucuumnnbl (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

Pa3nea 1. Kierka — cTpyKTYpHO-()YHKIIHOHAJILHAS eIMHHIIA }KMBOT'0 14
Tema 1.1. 3 OK 01
buojorus kak Conep:kanue y4e6HOro MaTepuasia 2 OK 02
Hayka. O6uran CoBpeMeHHbIE OTpaciau OHOJIOrMYecKUX 3HaHMM. CBsi3p OMOJOIMHM C JPYIMMH HayKaMu: OMOXUMHS,
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

CamocrositeibHas padora o0y4yarommuxcs Nel 1

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

HE/I0CTaTKaMH.

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

3. 3anojHeHue CpaBHUTENBHOM TaOJHUIIBI CXOJICTBA U PA3JIMYUM )KUBOTO U HEKUBOTO.
Tema 1.2. 6 OK 01
CTpyKTypHO- Copeprxxanue yuyeOHOro MmarepuaJia 2 OK 02
(pyskunonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opraHu3anus KJIETOYHOM Teopuu. THIBl KJIETOYHOM OpraHu3aliM: MPOKAPUOTUYECKMH M JyKapUOTUYECKUH.
KJIETOK OMHOKJIETOUYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHue MpoKapHoTHYecKoW kieTkdu. CtpoeHue

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

IIpakTyeckoe 3ansaTue Nel 2

BupycHsle u OakrepuanbHple 3a0oneBaHus. OOmME NPHHIMIBI HWCIOIH30BAHUS JIEKAPCTBEHHBIX

BemiecTB. OcoOOEHHOCTH MPUMEHEHHs] aHTHOMOTHKOB.

IIpedcmasnenue ycmuvix coobwenuti ¢ npesenmayuel, nOO20MOBNEHHbIX NO NEPEYHI0 UCHOYHUKOBG,

PEKOMEHOO0BAHHBIX npenodasamenem

JladopaTopnasi padora Nel 2

CrpoeHne KiIeTKu (pacTeHHus, KUBOTHBIC, TPHOBI) U KIETOYHbIE BKIIOUEHHS (Kpaxmai, KapOTUHOWIHI,

XJIOPOILIACTHI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CTpyKTYypHO- Conep:xxaHue yueOHOro MaTepuasa 2 OK 02
¢ynkuuonaibubple | XpomocomHass teopusi T. Moprana. CtpoeHne XpoMocoM. XpPOMOCOMHBIH HabOp KIETOK,
(daxTopsbI 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

Pemienue 3aa4 Ha onpeesieHue ocae10BaTeIbHOCTH HyKI€OTHI0B, aMUHOKHUCIIOT B HOPME U B Cllydae

M3MEHEHUS I0CIIeI0BaTeNbHOCTH HyKieoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB M Copaepxxanue yueOHOro MmarepuaJia 1
NpeBpalleHue [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

3arnoJiHeHHe 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. Meilo3 u ero craguu. lloBeneHnwe xpomocom B Meiroze. KpoccuHrosep.

buonornyeckuii CMbICI Me03a

CamocrosiTesibHasi padoTa odyuarommxest Ne3 1

Pa3pa0oTka JeHThl BpeMEHH JKU3HEHHOT'O IIMKJIA KJIETKH
Paznen 2. Ctpoenne u GpyHKUNU opranusma (Bcero) 15

(11+4)

Pasznea 2. Ctpoenue u pynkuuu opranusma (1 cemecrp) 11
Tema 2.1. Ctpoenne 1 OK 02
opraHuszma Copaepxxanue y4yeOHOro MaTepuaJa: 1 OK 04

MHOrokaeToYHble OpraHu3Mbl. B3auMOCBSI3b OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMmeocTas opranusma U ero nojiiep>kaHue B poliecce )KU3HeAeITeIbHOCTU
Tema 2.2. 2 OK 02
DopMbl Copepxxanue yuyeOHOro MmarepuaJia 1
Pa3MHOKeHUA @opMBl  pa3MHOXKEHHsSI OpraHu3MoB. becnomoe u mosoBoe pa3mMHOXkeHHe. Buaesl Oecronoro
OPraHu3MoB pasMHOkeHus. IlosmoBoe pa3zMHoOkeHHe. l'ameroreHe3 y >KMBOTHBIX. (CriepMaTOreHe3 U OOTEHE3.
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CrtpoeHue noy10BbIX K1eTOK. Om1010TBOpEHNE

CamocrosiTe/ibHasi padoTa odyuaronuxcsi Ned 1
3anosHeHHe TaOIMIIBI ¢ KPATKOM XapaKTePUCTUKON U mpuMepamMu (HopM pa3MHOKEHHs OPraHU3MOB
Tema 2.3. 2 OK 02
OnTorenes Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 04
pacTeHui, WuauBuayanbHOEe pa3BUTHE OpraHu3MoB. DMOpHoreHes U ero craauu. IloctamMOpHoOHANBHBIN NEPUOL.
JKHBOTHBIX H Craguu mocTSMOPHOHANIBHOTO PAa3BUTHS Yy JKMBOTHBIX M YenoBeka. [IpsiMoe W HempsMoe pa3BHTHE.
Yye10BeKa buonornueckoe crapenue u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHUA OcHOBHbIE TMOHSATHS TE€HETUKH. 3aKOHOMEPHOCTH oOpa3oBaHMsi Tramer. 3akoHsl [. Mennaens OK 04
(MoHOrHOpHIHOE M OJUTHOPUAHOE CKpeluBaHue). BzaumozelicTBue reHoB
IIpakTuyeckoe 3anaTue Ne3 2
Pemenue 3a1a4 Ha onpe/iesieHue BEPOSATHOCTH BOSHUKHOBEHHS HACIIEACTBEHHBIX MTPU3HAKOB IIPU MOHO-,
-, TOJUTMOPUIHOM U aHAJIM3UPYIOILEM CKPEIIMBAHUM, COCTABJICHHE TE€HOTUIUYECKUX CXEM
CKpEIIMBAHHS
Tema 2.5. 3 OK 01
Cueniennoe Copepxxanue yuyeOHOro MmarepuaJia 2 OK 02
HacJleJ0OBaHHe 3akonsl T. Moprana. CremjieHHOe HacileJOBaHUWE TEHOB, HapylleHue cueruieHus. HacnemoBanue
NMPHU3HAKOB NPU3HAKOB, CIEIUICHHBIX C TI0JIOM
CamocrosiTesqibHasi padota o0yuarommxest NedS 1
Pa3paboTka rnoccapus
HToroBast KOHTpOJIbHAs paboTa 1
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OO0si3aTenpHas ayIUTOpHAs yueOHasi Harpy3ka (Bcero) 25
NPaKTUYECKUE 3aHATHS 6
naboparopHble 3aHsTHS (pabOThHI) 2
caMmocTosiTeNbHast paboTa 5
KOHTpOJbHas paboTa 1
2 cemecmp 42
Pasznes 2. Ctpoenue U pyHKIIMU Opraiu3ma (2 cemecTp) 4
Tema 2.6. 4 OK 01
3aKoOHOMeEpHOCTH Copepxxanue yuyeOHOIro MmarepuaJia 2 OK 02
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HU3MCHYHUBOCTH

N3mMeHYnBOCTh TPHU3HAKOB. BHIIBI W3MEHUYMBOCTH: HACJIEICTBEHHAss W HEHACJIEICTBEHHAs. 3aKOH
TOMOJIOTUYECKHX PSAIOB B HaciencTBeHHoOW m3meHumBocTH (H.M. BaBuioB). MyrtanwoHHas Teopus
W3MEHYMUBOCTH. Buabl MyTanuii 1 npuYrHbl UX BO3HUKHOBeHUs. Kapuortun yenoseka. Hacnencrteennbie
3a0oeBaHusl 4YejoBeKa. ['eHHbIE W XpPOMOCOMHBIC Oo0Jie3HM uenoBeka. bose3HM ¢ HaciueACTBEHHOM
MPEAPACIIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONM TE€HETUKH B MPEJOTBPAILICHUH U JICYCHUHU
TeHETUYECKHX 3a00JIeBaHUI YeJoBeKa

OK 04

IIpakTyeckoe 3ansaTHe Ned 2

Pemenne 3amau Ha omnpeaeneHue TUMAa MyTallMd Mpd Iepeadye HaCJIEICTBEHHBIX IPU3HAKOB,

COCTaBJICHUE TCHOTHITMYECKUX CXEM CKPEIIMBAHUS
Pasnen 3. Teopusi 3BoIONNH 9
Tema 3.1. UcTopus 3 OK 02
IBOJTOIHOHHOTO Conepixanue y4yeGHOro MmaTepuaJia 2 OK 04
YUYeHusl. [Teprie 3BomonmonHble koHmernmuu (K.b. Jlamapk, XK.JI. broddon). DBONOIMOHHAS TEOpHUS
MukposBoouns Y. NapBuna. CuHTETHYECKAs TEOPUS IBOIIOLUN U €€ OCHOBHBIE MOJOKEHUS.

MuxkposBomtonst.  [lomynsinust kKak »leMEHTapHas €AWHUIA SBOJIOUWHU. [ €HeTHYeCKne OCHOBBI

SBOJIIOIMH. DJeMeHTapHble (akTopbl SBONMIONMH. EcTecTBeHHBI 0TOOp - HampaBisIOmIMi (hakTop

sBoJIOIMH. BumooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHH

CamocrosiTesqibHasi padoTa o0yuarommxcest Ne6 1

Pa3paboTka rioccapus

Pa3pa0oTka JeHThl BpeMEHHU Pa3BUTHS SBOJIIOLIMOHHOTO YUEHUs
Tema 3.2. 3 OK 02
Maxkpo3Bo.onus. Conep:xaHue yuedOHOTro MaTepuasa 2 OK 04
Bo3HukHOBeHHE U MaxkposBomonus. D@opMbl U OCHOBHble HampaBieHus MakposBomtorn (A.H. Cesepuos). Ilytu
pa3sBUTHE )KM3HH HA | JTOCTH)KEHUs OMojorudeckoro mporpecca. CoxpaHenue 6mopazHooopasus Ha 3emiie.
3emure ['nnote3bl U TeOpUU BO3HUKHOBEHHUs KU3HU Ha 3emuie. [losiBIeHME MEpPBBIX KJIETOK U MX 3BOJIIOLUS.

[TpokapuoTel W dyKapHOTHL. [IpoMCXOXKAEHWE MHOTOKIETOYHBIX OpraHW3MOB. BoO3HUKHOBEHHE

OCHOBHBIX IIAPCTB 3YKApUOT

CamocrtosiTeibHast padoTa odyuarommxcs Ne/ 1

Pa3paboTka JIeHTbl BpeMEHH BO3HUKHOBEHUS M Pa3BUTHS )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
IIponcxoxnenne Coaep:xxanue yueOHOIro MaTepuaJa 2 OK 04
1€/10BCKA — AHTponosiorusi — Hayka o yenoBeke. CHcTeMaTHdeckoe IMojoKeHne 4enoBeka. CXONICTBO M OTIWYUS
aHTpoHnorexHes YeJIoBeKa C )KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPONOTE€HE3a. DBOIIOLKS COBPEMEHHOTO YEJIOBEKaA.

YenoBeueckue packl M WX CAUMHCTBO. BpeMs[ U TOYTH pacCCICHUA 4YCJIOBCKA IO IIIAHCTE.
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[Tpucnoco0IeHHOCTh Ye0BEKA K Pa3HBIM YCIOBHUSIM CPEJIbl

CamocrosiTe/ibHasi padoTa odyuyaronuxcsi Ne§ 1

Pa3paboTka JIeHTbI BpEMEHH IPOMCXOXKICHUS YeIOBEKa
Pa3znea 4. DxoJiorus 17
Tema 4.1. 2 OK 01
IKoJI0TrHYecKHe Coaep:xaHue yueOHOIro MaTepuaJia 2 OK 02
(paxropel M cpeanl | Cpeasl oOMTaHMS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAS, IOYBEHHAs, BHYTPUOpPTaHW3MEHHAs. OK 07
KU3HU DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHuszMmoB. IlpucnocoOseHus OpraHuzMoB K

KHU3HH B pasHbix cpenax. llonstue skomormueckoro ¢akropa. Kiaccupukamus 5KOIOTHYECKHX

dakropos. [IpaBuno munumyma 0. JInbuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. 5 OK 01
Homynsnus, Cozep:kaHue yueGHOIro MaTepuaia 2 OK 02
coo01ecTBa, DKoJloruyeckas XapakTepUCTHKa BHJA M MOMYJALMU. DKOJOIMYEcKas HUIIA BHUJA. DKOJIOIMUYECKHe OK 07
IKOCHCTEMBbI XapakTepUCTHKH monyssinuu. CooliecTBa U AKOCUCTEMBI. bHoIeHo3 1 ero crpykrypa. CBs3u MexIy

opraHuzMamMu B OuorneHo3e. CTpyKTypHbIe KOMIIOHEHTBI 3KOCHCTEMbI: MPOJIYLEHTbl, KOHCYMEHTHI,

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

IIpakTuyeckoe 3ansaTue NeS 2

Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJaHU 10 TMEPEHOCY BEIIeCTBA W JHEPTHH B

HKOCHUCTEMAX C COCTaBJIEHUEM TPOYUUECKUX Lieneil U mupamMul 6MoMacchl U SHEPTUU

CamocrosiTesibHasi padoTa odyuarommuxcest Ne9 1

CocTtaBieHne cXeM KpyroBOpOoTa BEIIECTB
Tema 4.3. buocdepa 2 OK 01
- ri100aJabHast Copnepxxanue yueOHOro marepuaJia 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas o6onouka 3emun. Pa3Butne mnpencraBieHuir o Ouocdepe B Tpymax B.U. OK 07
cucTemMa Bepnanckoro. O6nactu 6uocdeps! 1 ee KoOMIOHEHTHI. JK1Boe BemecTBo 6uocdeps! U ero GyHKIHH.

3aKkoHOMEpHOCTH cyIiecTBoBaHUs Ouocheprl. OcodeHHOCTH Onochepsl Kak Tria00aTbHON IKOCHCTEMBI.

Junamuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE ITUKJIBI.

['no0anbpHbIE IKOJIOTUYECKHE MPOOIEMbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTreHHBIX Copaepxxanue yuyeOHOro MmarepuaJia 2 OK 02
¢paxTopoB Ha AHTpONOreHHbIe BO3ACUCTBHUS Ha Ouocdepy. 3arps3HEHUs Kak BUJ AHTPOINOIEHHOTO BO3JCHCTBUS. OK 04
ouocdepy AHTpOIIOTeHHbIE BO3JeHCTBUS Ha atMmocdepy. BozneiictBus Ha ruapocdepy. BoznelictBus Ha OK 07

autocdepy. AHTPOIIOreHHbIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIEeCTBA. IIK 1.3

IIpakTHyeckoe 3ansTHEe Ne6 (mpodeccHOHAILHO-OPHEHTHPOBAHHOE) 2
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OTx0/1bI NPOU3BOJICTBA

Tema 4.5. Bausinne 4 OK 02
COLMABHO- Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 04
IKOJIOTHYECKUX 310poBbE U €ro cocrapisomue. GakToppl, NOJOKUTEIBHO U OTPULATEIBHO BIUSAIOIIME HA OPraHUu3M OK 07
(¢akTopos Ha yenoBeka. [Ipobimema TEXHOTCHHBIX BO3JICWCTBUII Ha 370pPOBbE YeNOBEKa (AIEKTPOMArHWTHBIE MOJI, IIK 1.3
310pPOBhLE YeJIOBEKA | ObITOBAsE XMMHUS, U30BITOYHBIC IIYMbI, paualus U T.11.). AJanTaius opraHu3Ma 4ejoBeka K gaxrtopam
okpy»xatomiei cpeasl. [IpuHunner ¢opmupoBanus 370poBbecOeperaromero noseaeHus. duznyeckas
AKTUBHOCTb U 3/10pOBbe. BHOXMMHYECKHE aCIEKThI pallMOHAJIbHOTO TUTAHUS
JladopaTopHasi padora Ne2 (mpogeccHoHATILHO-OPUEHTUPOBAHHOE) 2
YMcTBeHHAs pabOTOCIIOCOOHOCTh
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coiep:KaHNe MPUKJIAJHOT0 MOYJIsl)
Pa3zneua 5. Buosiorus B :Ku3HU 10 OK 01
Tema S.1. 5 OK 02
Buorexnosiornu B | Cozmep:kanue y4eGHOro MaTepuaJa 2 OK 04
JKM3HH KaK10I0 buotexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHBIE HAIPaBJIEHUs] COBPEMEHHOW OMOTEXHOJIOTHU. IK 1.3
Mertonpl OuotexHosoruu. OOBEKTHl OMOTEXHOJIOTUU. DTUKA OMOTEXHOJOTMYECKMX U T'€HETUYECKUX
skcnepuMeHToB. [IpaBuna noucka M aHamu3a OMOPKOJOTHMYECKOM HMH(POPMALMU U3 Pa3JIMYHBIX
UCTOYHUKOB (HayyHass W ydeOHO-Hay4dHas JUTepaTypa, CpPEACTBA MaccoOBOW HHQOpMAIMH, CETh
WHTepHeT u npyrue)
IIpakTuyeckoe 3ansaTue Ne/ 2
Keiicel Ha aHanu3 MHQOpPMAIUM O HAYYHBIX JOCTMD)KEHUSX B 0O0JACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHA.
CamocrosiTesibHasi padota o0yuarommxes Nel0 1
IToaroToBKa NMpe3eHTALMHU JUIS 3AIIUTHI KeHca
Tema 5.2. 5 OK 01
buorexnosiornu B IMpakTnyeckoe 3ansTue Ne8 4 OK 02
npompinieHHocTH | Keiichl Ha aHanu3 MHGOPMAIMK O Pa3BUTHH TPOMBIIIICHHBIX OMOTEXHOIOTHIi OK 04
K 1.3
CamocrosiTesibHasi padoTa odyuyaronuxcsi Nell 1
ITonroroBka mpe3eHTalMHU I 3alIUThI Kelica
IIpoMeskyTOUHasi aTTecTALUS N0 AUCHMILIMHE (MpeaMeTy): 1uddepeHInpOBaHHbIN 3aueT 2
Hmoz || cemecmpa: MakcuMaibHas yueOHasi Harpy3ka (Bcero) 42
OOsi3aTenbHas ayIMTOpHAs yueOHasi Harpy3ka (Bcero) 36
MPAKTUYECKHE 3aHITHSI 10
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nabopaTopHble 3aHATH (pabOThI) 2

camocTosiTesIbHas padoTa 6

Qg epeHIIMPOBAHHBIN 3a4eT 2

HToro: MakcumanbsHas yueOHast Harpy3ka (BCero) 72

O0s3atesibHas ay IMTOpHAs yueOHasi Harpy3Ka (Bcero) 61
MPAKTUYECKHUE 3aHIATHSI 16

JabopaTopHbIe 3aHATHS (PabOTHI) 4

caMmocTosiTenbHast pabora 11

KOHTpPOJIbHAsI paboTa 1

Hmozosas ammecmayus 6 popme qudpepeHIMPOBaHHOTO 3a4eTa 2
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3. VCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JUCHUIINHBI

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
000pyZ0BaHNEe, COOTBETCTBYIOIIEE COBPEMEHHBIM TpPEeOOBaHHUSAM O€30MaCHOCTH W HAAEKHOCTH,
IpelycCMaTPUBAIOIIEe BO3ZMOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIIOJIb30BaHUs KaOMHETa C LEbI0
U3Yy4YEeHUs] Y4YeOHOM IUCHUIUIMHBI (MpeaMeTra), MyJbTUMEAUIiHOEe 000pyJoBaHHUE (IIPOEKTOP U
MPOEKIIMOHHBIN IKpaH WM UHTEPAKTUBHAS JOCKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumenoBanue crenuasbHOIO IOMELIEHUS: Y4yeOHas ayAuToOpust JUisl IPOBENEHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAMA, WHAMBHAYAIbHBIX KOHCYJBTAIMil, TEKYIIETo
KOHTpPOJIS, TPOMEXYTOYHOM aTTecTallud, OCHAllleHHas o0OpyJOBaHMEM M TEXHUYECKUMHU
cpeacTBaMu OOyuYeHUs, a TaK)Ke YHUTAJIbHBIA 3a1, MOMEIIEHUE Al CaMOCTOSITENbHOW paboThl, C
noctynom kK cetu «Mutepuer» n OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOH mebenn, HOyTOYK,
MPOEKIIMOHHOE 000pyAOBaHUE (MYIbTUMEIUUHBIN IPOSKTOP U IKPaH).

Ilepeyenr JUIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHSIEMOr0 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 ob6ecneuenne no GNU General Public License (¢cB000aHO pacnipocTpaHsieMmoe)
Ne IIepeueHb
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 peajn3auuu NporpaMmbl

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.
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IlepeyeHb yueOHBIX U31aHNH, TOMOJHUTENbHOH JuTepaTtypbl 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 - Pexxum AocTyma: AJsi 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 : 3J1eKTPOHHBIH

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

5. Koxekc : mpodeccuonanbHas cnpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
TeKcT : 3JIEKTPOHHBIN

6. DOnekrpoHHas OubnuoTeka Y4eOHO-METOAMYECKOrO0 IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOAOPOKHOM TpaHcmopte : opunuanbubiii caiit. — URL : https://umczdt.ru/books/. —
Pexum nocryna: 1y aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

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

8. BOOK.ru: snekrponHo-OnbmmMoTeynas cucrema : cait / KHOPYC : uznmarenbcTBO
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/. — TeKcT : 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 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA JUCIHUIIJINHbI

Kontpouns

N OIICHKa pPE3YyJIbTAaTOB

OCBOCHUA

0011e00pa3oBaTeIbHON  TUCITUTUIAHBI

«buonorus» packpbeIBarOTCS Yepe3 AUCHUIUIMHAPHBIC PE3YJIbTaThI, HAPaBJICHHBIC HA (OpPMUPOBaHUE
OOIIMX KOMITETCHIIMH 110 pa3zesiaM U TeMaM COJIepKaHusl y4eOHOro MaTepuaa.
[TpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oo6masi/npodeccuoHanbHas

Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIETeHIHS
Pazgen 1. Kuaerxka — | KoHTponbHas pabora
CTPYKTYPHO- «MonexynspHbli YPOBEHb
(pyHKIMOHAJIbHASA OpraHu3alUH )KUBOTO»
eIMHHIIA JKMBOI'0
OK 01 Tema 1.1. buonorus kax | @poHTANBHBINA ONPOC
OK 02 HaykKa. Oo6ias | 3amoiHeHue TaOIULIBI C
XapaKTEePUCTHKA KU3HU ONMCAHUEM METO/I0B
MHUKPOCKOIHPOBAHUS C ux
JIOCTOMHCTBaMH U HEJJOCTaTKaMu
3anonHeHne Tabauubl  «Bkiana
YYEHBIX B pa3BUTUE OUOIOTUM»
3aroNHeHne CpaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U Ppa3IU4M
YKUBOT'O U HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OnieHuBaemasi ~ JUCKyCCHSL IO
OK 02 (byHKIMOHATbHAS BOIIPOCAM JIEKLIUU
OK 04 OpraHu3aIMs KIETOK Brimonnenue u 3ammTa
nabopaTopHOil paboThI
[IpakTnueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MIOATOTOBJICHHBIX II0 TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTesneM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTANIBHBIN OIPOC
OK 02 ¢dbyHkunoHanbHble (akTopsl | [IpakTnueckoe 3aHaTue
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6MeH BemecTB U | @POHTATIBHBIN OMpPOC
MPEBPAILICHUE DSHEPrUM B | 3aNIOJTHEHUE CpPaBHUTEIBHON
KIIETKE TAOMUIBI XapaKTEPUCTHK THUIIOB
oOMeHa BElIEeCTB
OK 02 Tema 1.5. OJKusnennsiii | O6cyxaeHue 1Mo BOIpocam
OK 04 UK KJICTKH. MwuTo3. | Jexknnu
Meiio3 PazpaboTka  JIEHTBI  BpeMEHH
KU3HEHHOTO LIMKJIA KJIETKU
Pazgen 2. Crpoenne u | Kontponsnas pabora «Ctpoenue
(pYHKUIMH opraHuzma 1 GYHKIIMU OPTaHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKycCus
OK 04 OpraHnsma
OK 02 Tema 2.2. ®opmsbl | ODpOHTAIBHBIN ONIPOC

Pa3MHOKEHHUS OpPraHU3MOB

3anonHeHue TaOIWIBI ¢ KpaTKOH
XapaKTePUCTUKOW M TpHUMepaMu
($hopM pa3sMHOKEHHSI OPTAHU3MOB
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OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHuil, S>KUBOTHBIX U
OK 04 4eJI0BEKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTATIBHBINA OIIPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTHueckoe 3aHsTue
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB PazpaboTka rioccapus
[TpakTHueckoe 3aHsATHE
OK 01 Tema 2.6. 3akoHoMmepHocTH | TecTupoBaHue
OK 02 U3MEHYUBOCTH IIpakTHueckoe 3aHsaTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopus | @poHTaNIbHBIN 0nIpoc
OK 04 HBOJIIOLIMOHHOTO  yueHus. | PazpaboTka rmoccapus
MuxKpo3BOITHOLHS PazpaboTka  JIeHTBI  BpeMeHU
pa3BUTHUA SBOJIIOILIMOHHOTO
y4EHUs
OK 02 Tewma 3.2. MakposBomtonusd. | OrieHuBaeMast IUCKyCCHs
OK 04 Bo3nukHoBeHue u pa3Butue | PazpaboTka  JIEHTBI ~ BpeMEHU
KU3HU Ha 3emiie BO3HUKHOBEHUS UM  Pa3BUTHUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxnenue | OpoHTAIBHBINA OMPOC
OK 04 YeJIOBEKA — aHTPOIIOTEHES PazpaboTka  J€HTBI  BpEeMEHH
IIPOUCXOXKICHHUS YeJIOBEKa
Pasznen 4. Dxojorns Kontponbnas pabota
«Teopernueckue ACITEKThI
DKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBI U CpeJibl KU3HU
OK 07
OK 01 Tema 4.2. Ilomynsuus, | CocTaBieHHUE CXE€M KpPyrOoBOpPOTa
OK 02 coo00111eCcTBa, IKOCUCTEMBEI BEILECTB
OK 07 IIpakTHueckoe 3aHsATHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKYCCHS
OK 02 riobanbHas skojoruyeckas | TectupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bnusnue | TectupoBanue
OK 02 aHTponoreHHsIX (QakTopoB | [IpakTHueckoe 3aHsTHE
OK 04 Ha Ouocdepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Bnusiaue | OuennBaemasi IuCKyccus
OK 04 COLIMAJIbHO-DKOJIOTUYECKUX | BhinonHeHue nabopaTopHOi
OK 07 (dakTOopoB Ha  370pOBbE | pabOTHI
IIK 1.3 4eJIOBEKa
Pasnen S. buosormsi B | 3ammra Kelica: IpeACTaBICHUE
JKM3HU pe3yJIbTaTOB  pEIIEHUs KeicoB
(BBICTYIIJIEHUE C NIPE3ECHTALMEN )
OK 01 Tema 5.1. buorexHonornu B | BeimonHeHnne kelica Ha aHanIu3
OK 02 JKU3HU KaXI0ro uHpopManuu 0 Hay4HbIX
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OK 04 JIOCTHKEHUSX B obnactu

IIK 1.3 FeHETHYCCKHUX TEXHOJIOTHH,
KJIETOYHOU UHXXECHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MIPE/ICTABJICHHE pe3yIbTaTOB
pelIeHUs KeMCOB

OK 01 Tema 5.2. buorexHonoruu B | Beinmonnenue keiica Ha aHaIu3

OK 02 MPOMBIIIIECHHOCTH uHpopmarun 0 pa3BUTHH

OK 04 IIPOMBIIIJIEHHBIX OMOTEXHOJIOTHH,

I[IK 1.3 MPEJICTABICHUE pe3yJIbTaTOB

pEeLIEHHUs KEWCOB
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYYEHMUSA

5.1 IMaccuBHBbIE:

- JICKIIUM TPATUIIMOHHBIC 0€3 MPUMEHEHHS] MYJIbTUMEIUUHBIX CPEACTB U 0€3 pa3IaToOdHOro
Marepuaa,;

- IeMOHCTpanus yu4eOHbIX (PUIEMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIICCTBEHHO B BHJIC OOCYXKICHUS JTOKJIAIOB CTYJICHTOB 110 TEM WJIM HHBIM
BOIIPOCaM;

- CAMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI,

- YTEHUE U OTIPOC.

(63aumooeticmeue npenooasamenss Kaxk cyovekma ¢ o00yuanwumMcsi Kak o00vexmom
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 MYJIbTUME/INA;

- pelnIeHre IpoOIEMHBIX 3a71a9;

- aHaJIN3 KOHKPETHBIX CUTYAIINIA;

- METOJ1 MOJ1yJIbHOT'O 00y4EHHS;

- 00y4eHHe ¢ UCTIOIb30BAaHUEM KOMITBIOTEPHBIX 00yYaIOIIUX MPOTPaMM;

(83aumooeticmeue npenoodasamens kak cybvekma ¢ 00YHAOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMENbHOCU).
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