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1 OBLIASI XAPAKTEPUCTUKA PABOYEIl IPOrPAMMBI OBLIIEOBPA3OBATEJIBLHOM
TUCLHUTIIMHBI
OV ]1.13 BUOJOT Usl

1.1 Mecro npeaMeTa B CTPYKType OCHOBHOIi mnpodeccHoHANBbHON 00pa3oBaTe IbHOM
MpOrpaMMbI

Oo6meoOpazoBarenpHas auciumumHa OVYJ[.13 buosnorus sBiusercs 00s3aTeNbHON  YaCThIO
oOmmeo0Opa3oBaTebHOTO LMKIA obOpa3oBarenbHoil mporpammbl CIIO B coorBerctBuM ¢ @I'OC mo
cnenuanbHocTH 23.02.06 TexHUUeckast SKCILUTyaTalusi MOJABHIKHOTO COCTAaBa KEJIC3HBIX JOPOT (BaroHbI)

Ilpu peanuzauuu paboyeil MporpaMmbl MOTYT HCIIOJIB30BAThCs PA3IMYHbIE OOpa30BaTeNIbHBIE
TEXHOJIOTUH, B TOM YHCJIE UCTAaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH , SIIEKTPOHHOE O0YdCHHE.

1.2 Hean v n1aHupyeMble pe3y/bTAThl OCBOEHHS] JUCHUIIMHDI

1.2.1 Leasn 001ueodpa3oBaTe IbHOM JUCHUNIHHBI ;

Lenms  mucoiumHbl  «buosnorvsyy:  chopMHUpPOBaTh Y OOydJaroIMXCsl 3HAHUS M yMEHHMs B 00jacTu
OMOJIOTHH, HABBIKU WX IIPUMEHEHUS B IIPAKTHYECKON POPeCCHOHATBHON AeATETbHOCTH.

B pesynbrare ocBoeHUS yd4eOHOM TUCITUTUTHHBI 00YJaIOMIHICS JODKEH

yMeThb:

—  OIpeneNaTh XHUBbIE OOBEKTHl B NMPHUPOAEC; MPOBOJUTH HAOIIOACHUS 32 SKOCHCTEMaMH JUIS
BBISIBIICHUS €CTECTBEHHBIX U aHTPOIIOTEHHBIX H3MEHEHHH, MHTEPIPETHPOBATH PE3Y/IbTaThl HAOIIOICHH ;

— TpPOBOAWTH  TMpOCTEHIME  OHOJNOTMYECKHE  OKCIICPUMEHTAJIbHBIE  HCCIEIOBAHUS  C
cOOJTI0IEHHEM TTPaBUJI O€30TIaCHOTO OOpAICHUS C OOBEKTaMH U 000PY/IOBAaHUEM;

—  HUCHOJb30BaTh MH(POPMALIMIO OMOIIOTHYECKOTO XapakTepa U3 pa3InyHbIX HCTOUHUKOB;

—  TNIPOTHO3MPOBATH IOCIEICTBHS CBOCH NEATEILHOCTH IO OTHOLICHHUIO K OKPYXKAloOLeH cpene,
COOCTBEHHOMY 3/10pOBBI0; 0OOCHOBBIBATh U COOJIIOJaTh MEPBI MPODUIAKTUKY 3a00€BaHU;

3HATh:

—  CTpOeHHEe, MHOTooOpasue W OCOOEHHOCTH JXMBBIX CHCTEM DPa3HOTO YpPOBHSI OpraHHM3alllH,
3aKOHOMEPHOCTH MPOTEKaHHUS OMOJIOTMYECKUX MTPOLIECCOB U SIBJICHUH B OKpYXKaloIlel cpejie, LeT0CTH YO
HAyJIHYIO KAPTHHY MHUPa, B3aUMOCBSI3U U B3aNMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYMMOCTh JOCTHXKCHUU OWMOJIOTHYECKOW HAyKd M TEXHOJOTHH B IPAKTUYECKOM
JIeSITEIbHOCTH Y€JIOBEKA, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUI M arpoOu OTEXHOJIOTHMN.

1.2.2 Ilnanupyembie pe3yabTaThl OCBOEHHSI 0011le00Pa30BaTEILHON JUCIUILIMHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocoBe PI'OC COO
Oco0oe 3HaUYeHNE AUCIUTUIMHA uMeeT Tpu GopmupoBanuu u pazButun OK u I1K.

Ilnanupyemblie pe3yJibTaThl 00y4ue HUsl
O01mme KoMIeTe HIIUA
Ooume? JucuunanHapubie (mpeaMeTHbie)?

OK 01. Bei6upats B YacTH TPYAOBOro | copMUPOBAHHOCTH 3HAHUM O MECTE U
CIOCOOBI PEIICHHUS 3a7a4 | BOCIIMTAHMS poiK OHMOJOTHHM B CHCTEME HAyYHOTO
npodeccroHanbHON - TOTOBHOCTH K TPY/Iy, OCO3HAHHE | 3HAHUS; (GyHKITHOHATTBHOU
JICSITEIIbHOCTH IEHHOCTH MacTepCTBa, | IPAMOTHOCTH YEJIOBEKa JUIS PELICHHS

MPUMEHHUTEIBHO K Tpyaosrooue; KU3HEHHBIX TTPOOIIEM;
Pa3ITUYHBIM KOHTEKCTAM - TOTOBHOCTh K aKTUBHOH | COPMHUPOBAHHOCTH YMCHHUS
JCSTEIbHOCTH  TEXHOJIOTUYECKOU | PACKPHIBAThH CoJIepIKaHUE
U COIHAIBHON HAaINpaBJICHHOCTH, | OCHOBOIMOJIArAlONMX  OHMOJOTHYCCKUX
CIIOCOOHOCTH WHHIMMPOBATh, | TCPMHUHOB M IOHATHH: KH3Hb, KICTKA,

2

VYKa3bpIBalOTCs JIMYHOCTHBIE W MeTanpeamertabie pesynbtatel w3 ®I'OC COO (B mocnenueit pemakiuu ot 12.08.2022) B

OTIIArOJBHOUN (opMe, hopMuUpyeMbie 001Ie00pa30BaTEILHBIM YUESOHBIM MPEIMETOM
8 JluciuIymMHApHBIE PE3YJBTAThl YKAa3BIBAIOTCS B COOTBETCTBMM C MX MOJHBEIM mepeddnem Bo ®I'OC COO (B mociemmeit

penakuun ot 12.08.2022)




IUTAaHUPOBATh U CAMOCTOSTEIBHO
BBIIIOJIHATH TaKylO JEATEIbHOCTD;
- MHTEpEC K Pa3IM4HbIM chepam

npodeccuoHaIbHON
JESITeTbHOCTH,

OBnagenue YHUBEPCATbHBIMU
y4eOHbIMU M03HABATEIbHBIMU
JICICTBUSIMU ;

a) 0a3oBbIe JIOTHYECKHUe
aefcTBUA:

- CaMOCTOSITETHHO
hopMyIHpOBaThH u
aKTyaJl3upOBaTh npoOiemy,

paccMaTpHUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTh CYIIECTBEHHBIN
NpU3HAK WJIA OCHOBAaHMWSA JJs
CpaBHEHHMs, Kilaccu(ukanuu u
000011IeHN;

- OMPENENATh LN IEATENbHOCTH,
3aaBaTh MapaMeTpbl U KPUTEPUH
X JTOCTHIKCHUS;

- BBIBIIATh 3aKOHOMEPHOCTU U
MPOTUBOPEUHS B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBBI B
JIeITCIBLHOCTD, OLICHHBATh
COOTBETCTBHE pE3yIbTaTOB
LICIISIM, OLICHHBATh pUcKu
ITOCJICICTBUI JIEATECIIFHOCTH,

- pa3BHUBaTh KpeaTuBHOE
MBIIUICHHUE npu peleHnu
KU3HEHHBIX MTPOOIIEM

0) 0a30BBIE HCCJIEI0BATEIbCKHE
aeiicTBHs:

- BIAJCTh HaBBIKAMU Y4eOHO-
KCCJIEIOBATENBCKON U MPOEKTHOM

JIeSITEIbHOCTH, HaBBIKAMH
paspeleHus mpooiem;

- BBISIBIISITH MIPUYUHHO-
CJIC/ICTBEHHBIC CBSI3U "
aKTyaJ3upOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs,
HaXOIUTh apryMEHTHI TUTST
JI0Ka3aTeJbCTBA CBOUX
YTBEPKACHUM, 3a7laBaTh

IapaMeTpsl U KpUTEPUHN PELICHNUS,
- AQHAJIU3UPOBATH IIOJIYYCHHBIE B
xoze peLeHus 3aJa4u
pe3ynbTaThl, KPUTUYECKU
OLICHUBATh WX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCIIOBUSIX;

TKaHb,  OpraH, OpraHW3M,  BH],
MOMYJISIIHS, DKOCUCTEMa, OHOIEHO3,
ouocdepa; MeTab0JI3M (oOmeH
BEIIECTB W TPEBPAILICHUE DSHEPTHH),
roMeocTas (camoperymnsmus),
OnocuHTE3 Oenka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JIUCKPETHOCTB, caMoperyisnus,

CaMOBOCITpOU3BECHUE (PENPOIYKIIMA),
HaCJIeICTBEHHOCTb, U3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE,
YPOBHEBasl OpraHu3alus;

c(hopMHUPOBAHHOCTD YMEHUS
packpbIBaTh cojiepKaHue
OCHOBOIIOJIATAIOIIAX  OMOJIOTHYECKUX
TEOPUW U  TUIIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MYTallMOHHO,
SBOJTFOIIMOHHOM, MPOUCXOXKICHHS
JKM3HU U 4eJIOBEKA,

c(hOpMHUPOBAHHOCTH YMEHUS
packpbIBaTh OCHOBOIIOJIAraloIIHe
OHOJIOTHYECKUE 3aKOHBI U
3aKOHOMEPHOCTH T. Memn nens,
T. Moprana, H.I. Basunosna,

3. I'ekkens, ®. Mromiepa, K. bapa),
TpaHUIbl UX TPUMECHHUMOCTHU K XKWBBIM
CHCTEMaM;

npuoOpeTeHHe OmbITa TPUMEHEHUS
OCHOBHBIX METOO0B HAy4YHOTIO
TIO3HaHUSI, UCIOJB3YEMbIX B OMOJIOTHH:
HaGHIOIICHI/ISI u OIMMCaHusA JKUBBIX

CHUCTEM, TPOIECCOB U  SIBJICHHH;
OpraHu3aIu u MPOBEICHUS
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBIDKCHUS  THIIOTE3, BBISBJICHUS

3aBUCUMOCTH MEXAYy HCCIEAyeMbIMH
BEJIMUUHAMU, OOBSICHEHUS MTOTYUCHHBIX
pe3ynbratoB M (OpMYIMpPOBaHUS
BBIBOJIOB C HMCIOJIb30BAHUEM HAyYHBIX
MOHSTUI, TEOPUI U 3aKOHOB;

cOpMHUPOBAHHOCTh YMEHUS BBIACTATDH
CYIIECTBEHHbIE TPU3HAKM BHUPYCOB,
KIETOK  MPOKApUOT U  JYKAPHUOT;
OJTHOKJIETOYHBIX W MHOTOKIETOYHBIX
OpraHu3MOB, BUJOB, OMOTEOIIEHO30B U
SKOCHCTEM; OCOOCHHOCTH TTPOIIECCOB

oOMEHa BENIECTB W  IPEBpAILCHHS
SHEPTUM B  KIETKe, (OTOCHHTE3A,
MJACTUYECKOTO M JHEPreTUYECKOTO

oOMeHa, XeMOCHUHTE3a, MUTO3a, MEi03a,
OTJIOJIOTBOPEHUS, pa3BUTHS u
pPa3MHOKEHHS, WHIMBUYaJTbHOTO




- YMCTb INEPCHOCUTHL 3HAHUA B

IMO3HABAaTCIIbH YO u
[IPaKTUYECKYIO obnactu
KU3HEAEATEITbHOCTH;

- YMETh UHTErPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIIBHTAaTh HOBBIC  HJIEH,
npejyiarathb OpUTHUHAJIbHBIE
MOJIXO/IbI U PEIICHUS,;

- CIIOCOOHOCTH MX MCIIOJIb30BaHHUS
B II03HABATEILHON M COLIMAIBLHOMN
MPAKTUKE

pa3BuTHs opraHu3Ma (OHTOTEHE3a),
60pbObI 3a CYILLIECTBOBAHHUE,
€CTECTBCHHOTO otOopa,
BHUI000pa30BaHUs,

MPHUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHus, BITUSTHHS
KOMITOHEHTOB IKOCUCTEM,
AHTPOIIOTCHHBIX U3MCHEHUN B
HKOCUCTEMAX CBOECH MECTHOCTH,

KPYroBOpOTa BEIIECTB U IPEBPAICHHE
sHepruu B Ouocdepe;
CcOPMHPOBAHHOCTh YMEHHUS pelaTh
OMOJIOTHYECKUE 3aJaud, COCTaBIISITh
TCHOTUIMUYCCKHUEC CXCMbI CKPCIMBAHUA
g pasHbIX THUIIOB HacCJICAOBaHUA
NPU3HAKOB Y OPTaHU3MOB, COCTaBJISTh
CXeMbI TIepEeHOCa BEIIECTB U SHEPTUU B
9KOCUCTEeMax (IIEeMU MUTAHUS, THIIECBhIC
CETH)

OK 02. Ucnonb3oBath
COBPEMCHHBIE CPE/ICTBA
MOMCKa, aHaIN3a U
WHTEPIPETAIlHH
nHpOPMAITUU U
uH(opMarmoOHHbIE
TEXHOJIOTUHU ISt
BBITIOJTHEH U 33144
npodeccroHanbHON
JeSITEIEHOCTH

B o0siacTH LEHHOCTH HAYYHOI'O
MO3HAHMSA:

- copMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH u 0O0IIeCTBEHH O
MPAaKTUKA,  OCHOBAaHHOIO  Ha
Juanore KyJIbTYp,
CIIOCOOCTBYIOIIETO ~ OCO3HAaHUIO
CBOETO MECTa B MOJIMKYJIBTYPHOM
MHUPE;

- COBEPIICHCTBOBAHME S3BIKOBOM
U YNTATENbCKOM KyJIbTYpbl Kak
CpPEACTBA B3aUMOJACHCTBUS MEKIY
JIXOJIBMU U MIO3HAHMS MUDAa;

- OCO3HAHUE LEHHOCTH Hay4HOU
JIESITEbHOCTH, TOTOBHOCTD

OCYIIECTBJISITH ~ MPOEKTHYIO |
HCCIIE0BATENIbCKYIO
JIESTENIBHOCTh MHIUBUIYATIbHO M
B IpYyMIIC;

OsnaneHue YHUBEpCATbHBIMHU
y4eOHBIMHU MM03HAaBaTEIbHBIMU
NENUCTBUSIMU:

B) padora ¢ nndopmanuen:

- BJIAaJC€Th HABBIKAMHU ITOJIYUCHHUA
uHpopManuu U3  MCTOYHUKOB
pa3HbBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBJIATh  IOMCK, aHaJU3,
CHCTEMaTHU3alL1I0 U
HHTEPIPETALIUIO uHdopMaruu
pa3nuuHbIX BUAOB U (dopMm

c(hopMHPOBAHHOCTD YMEHUH
KPUTUYECKU OIICHUBATh HH(MOPMAIIHIO
OMOJIOTUYECKOTO COJICpKAHUS,
BKJTFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS
U3 pa3IMYHBbIX MCTOYHUKOB (CpeicTBa

MaccoBoil  mHQopManuu,  Hay4HO-
MO YJISIPHBIE MaTepPHAJIBI);
UHTEPIPETUPOBATH ITUUECKHUE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAaHU I B
OUOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ri00abHbIe
9KOJIOTUYECKUE poOIEMBI
COBpPEMEHHOCTH,  (OpPMHPOBATHL  TIO
OTHOIICHUIO K HHM COOCTBEHHYIO
MO3HIINIO;

cOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIC
COOOIICHHSI HA OCHOBE OMOJIOTHYECKOH
uH(opmanu u3 HECKOJIBKIX
HWCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHATUWHBIN anmapar OuoJIoTuu




MpPEICTaBIICHUS;
- CO31aBaTb TCKCTHI B PAa3/IMYHLIX
dopmarax c yd4eToM Ha3HAUYCHHS

nHpOpMAITIH u LEJIEBOM
ayIuTOpUH, BBIOMpast
ONTUMAJIbHYIO bopmy
MPE/ICTaBIICHUS U BU3yallN3allHK;

- OILICHWBATh JIOCTOBEPHOCTb,

JETUTUMHOCTh HMH(OPMALIUH, €e

COOTBETCTBHE  IPABOBBIM U
MOPaTbHO-ITUUYECKIM HOpMaM,;

- HCII0JIB30BaTh CpencTBa
HH(POPMAITHOHHBIX u
KOMMYHI/IKaI_[I/IOHHBIX TCXHOJIOFHP'I
B peH_IeHI/II/I KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX u
OpI‘aHI/I?;aIII/IOHHI)IX 3a1a4 C
COOTIOIEHUEM TpeOOBaHU
SPTOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTHCHEI,

pecypcocOepeKeH s, TPABOBBIX U
ATUYECKUX HODPM, HOPM
HHPOPMAITMOHHOM 0€3011acHOCTH;
- BJIA/IETh HaBbIKAMHU
pacrio3HaBaHUs u 3aIUTHI
nHpopMmaluu, HWHPOPMAIMOHHON
0€30MacHOCTH JUYHOCTH

OK 04. DOddexruBHo
B3aNMOJICHCTBOBATH u
paboTaTh B KOJJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BHUTHIO,
CaMOCTOATEITFHOCTH u
CaMOOTMPEICICHHIO;

-OBJIQJICHUE HaBBIKAMH Yy4€OHO-
HCCJIEIOBATENBCKOM, TPOEKTHON 1
COIMAIbHOM JIeATEeIbHOCTH;
OBiaieHNe YHHMBeEPCAJbLHBIMH
KOMMYHHKATHBHBIMH
JAeHCTBUSIMH:

0) coBMecTHasl 1esITeJIbHOCTD.

- TIOHMMaTh M HKCIHOJIB30BaTh
MPEUMYLIECTBA  KOMaHJIHOM U
WHIUBUIYATbHOU pabOTHI,

- TPUHUMATH I COBMECTHOM
JIeSITENIbHOCTH, OPTAHU30BBIBATH U
KOOPJAMHUPOBATH JACUCTBUS TIO €€
JIOCTHXKCHUIO: COCTABJIATH TIJIaH
JIEMCTBUH, PACIpPENEIATh POJIA C
Y4E€TOM  MHEHHH  y9aCTHHKOB
o0cyX1aTh pe3yNbTaThl
COBMECTHOU paboTHI;

- KOOPJAMHUPOBATH U BBITOIHSATH
paboTy B YCIOBHUSX pEAIbHOTO,
BUPTYAJILHOTO u
KOMOMHHMPOBAHHOTO

NpUOOpPETEHHE OMNbITa PUMEHEHHUS
OCHOBHBIX METOJIOB HAY4YHOTO
MIO3HAHUs, UCIIOJIB3YEMBIX B OMOJIOTHH:
HAONIONEHUS W OIHCAHUS JKUBBIX

CHUCTEM, TPOIECCOB U  SIBJICHHH;
OpraHU3aIu u MPOBEACHUS
OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBUKEHUSI TUIIOTE3, BBISBICHHS

3aBUCHUMOCTH MEXIy HCCIELYEMbIMU
BEJIMYMHAMU, OOBSICHEHUS TIOJTy4EHHBIX
pe3ynpTatoB U (opMynupoBaHUS
BBIBOJIOB C KMCIIOJIb30BAHUEM HAy4YHBIX
IIOHATHM, TEOPUU U 3aKOHOB




B3aNMOJCHCTBUS,

- OCYHICCTBJIATDH IIO3UTHUBHOC
CTpaTeTHYECKOe IMOBEACHUE B
Pa3TUYHBIX CUTYaIUSIX,
MPOSIBJIATH TBOPYECTBO u
BOOOpaXkeHue, OBITH
WHUIHATABHBIM

OBilaleHne yHUBEPCAJIbHBIMH

pPeryJassTHBHBIMH /I HCTBUSIMU:
r) NpUHATHE Ce0s M JAPyrux

Jioaei:

- NpUHUMATh  MOTHUBBI U
apryMEHTBhl JpPYruxX JIIOJed mpH
aHanm3e pe3yabTaTOB
JIeITEILHOCTH

- IpU3HAaBaTh CBOE MPABO U MPaABO
JIPYTUX JIF0JIeH Ha OIMOKY;

- pa3BUBaTh CIIOCOOHOCTh
MOHMMAaTh MHP C  TO3ULHHU
JIPYroro YejoBeKa

OK 07. ConeiicTBOBaTh B o0s1acTH 3K0J10rH4Y€ CKOTO c(hopMHUPOBAHHOCTD YMEHU S
COXPaHEHUIO BOCIIMTAHMA: MPUMEHSATh MOJIyYEHHbIC 3HAHUS IS
OKpPYKAIOIIEH CPEIbl, - chopMHUPOBAHHOCTD | OOBSCHEHHUS OMOJIOTUYECKUX
pecypcocOepeKeHHIo, 9KOJIOTUYECKON KYJbTYPBI, | IPOLIECCOB U SIBJICHUH, JUISl PUHATHUS
MPUMEHSTH 3HAHUS 00 MMOHUMaHUE BIIUSHUS COLUAIBHO- | TPAKTUYECKUX peleHu i B
W3MEHEHUW KIMMaTa, HSKOHOMHYECKMX TPOLECCOB Ha | MOBCEAHEBHOM  JKM3HM C  LIEJBIO
MPUHLUIIBI OEPEKIUBOTO | COCTOSHUE MPUPOJAHOU u | obecrieueHnsi 0E30MACHOCTH  CBOETO
IIPOU3BO/ICTBA, COLIMAIBHOM Cpellbl, OCO3HAHUE | 370POBbSI U 3J0POBBS OKPYKAIOLMX
a(peKTUBHO ACHCTBOBATH | IT100ATHLHOTO XapakTepa | JroJiei, COOMI0ACHUS 370pOBOTO 00pas3a
B UpE3BBbIUYAHBIX HKOJIOTHYECKUX MPpobiem; YKU3HU, HOPM IPaMOTHOTO MOBEJACHUSI B
CUTYalUSIX - IUIAHUPOBAHUE U | OKpYXKaWIIEH  OPUPOAHOM  CpEnE;

OCYILIECTBJIICHHE  ACHCTBUHM B | IOHMMaHHE HEeO0OXOUMOCTH

OKPY)KAIOIEH Cpefie Ha OCHOBE | MCIIOJIb30BAHUS JIOCTHKEHU U

3HaHUsA  LeJIed  YCTOMYMBOIO | COBPEMEHHOU Oouonoruu u

Pa3BUTHUS YEIOBEYECTBA,; OMOTEXHOJIOTUH JUI1 PALMOHAIBHOTO

aKTUBHOE HEMNPUSITHE JNECUCTBUM, | IPUPOIONOIb30BAHUS

MPUHOCAIMX BPEIl OKPYKAIOIIEH

cpene;

- yMEHUE MPOTHO3UPOBATH

HEOJIaronmpusTHBIC

9KOJIOTUYECKUE MOCJEICTBUSA

OpEApUHUMAEMbIX  JCHCTBHH,

MPE0TBPAIATE UX;

- pacumpeHue OnbITa

IeSITEIIbHOCTHU SKOJIOTUYECKOH

HaIpaBJICHHOCTH;

- OBJIQJICHHE HaBBIKAMU Yy4e€OHO-

HCCIIE0BATEIIBCKOM, IIPOEKTHOM U

COIIMAJIBHOM JESTEIbHOCTH
I[IK 1.3. O6ecneuuBars | - c(opMHPOBAHHOCTh YMEHUS Ha OCHOBE denepanabHOrO

0€e30IacHOCTb JABMIKEHUS
KEJIC3HOIOPOKHOTO

KJ'IaCCI/I(i)I/IKaIII/IOHHOFO KaTajiora OTXOJOB ONPCACIATH KIacC OITaCHOCTHU

OTXO0OOB, arp€raTHoc

COCTOsSIHHEC

u  (usnueckyro (HopMy OTXOJIOB




IIOABHXKHOI'O COCTaBa

MPOU3BOJICTBA;
- OBJIQJICHME METOJaMHU  ONPEACICHUS  IIOKa3aTelel  YMCTBEHHOU
paboToCTIOCOOHOCTH,  OOBSICHEHHE  MOJNYYEHHBIX  pE3YJAbTaTOB |

dopMyTHpoBaHUE BBHIBOJIOB (MMMCBMEHHO) C HCIOJB30BAaHUEM HAYYHBIX
MOHATUI, TEOPUHN U 3aKOHOB;

- c(hOpMHPOBAHHOCTh YMEHUS AHAIM3HPOBATH WHPOPMAIIUIO O HAYJIHBIX
JOCTHMIKEHUAX B OOMACTH TEHETHYECKUX TEXHOJOTHH, KIETOYHOMN
WHXKEHEPHH, MTUITICBBIX OMOTEXHOJIOTHIA;

- c(hopMHPOBAHHOCTh YMEHUS aHAIM3UPOBATh WHQPOPMAIIUIO O Pa3BHTHHU
MIPOMBINUIEHHBIX OMOTEXHOJIOTHI M MX MPUMEHEHUH B )KM3HU YeIIOBEKa




2 CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILTUHBI (ITPEJIMETA)

2.1 O0obem y4eOHOI IMCHMIIMHBI (MpeaMeTa) U BUABI Y4eOHOH padoThI

Bup yyeOHol padoThI Obném B
yacax
MakcumasibHas ydeOHasi Harpy3ka (Bcero) 72
B T.U.
O0BéMm 00pa3oBaTe IbHOI NMPOrpaMMbl Y4eOHOH THCHMILIMHBI (IIpeAMeTa) 61
B T.U.
OcHoBHOe coepxanne 43
B T.4.
Conepxanue yaeOHOTO MaTepralia 33
MPaKTUYECKUE 3aHSATUS 8
nabopaTopHbBIE 3aHATHS 2
IIpodeccuoHaILHO-OPUE HTUPOBAHHOE COJIePIKAHHE 12
B T.U..
TEOpPETHYECKOe OO0yueHHE 2
IIPAKTHYECKUE 3aHATUS 8
nabopaTOpHbBIC 3aHATHS 2
KonrtposabHas padora 1
CamocTosiTesibHasi padoTa o0yuaromerocsi (Bcero) 11
IIpomesxyTouHasi aTTecTauus B popme 2

oughghepenyuposannozo 3auema (2 cemectp)




2.2 TemaTuyeckuii IVIaH U coaep:kanre ydeOoHoi qrucuuniannbl (mpeamera) OYIL13 BUOJIOI'USL

HanmeHoBaHue Conep:kanue yueOHOro MaTepuasia, NpaKTudeckue W JadopaTopHble 3aHATHS, Oo0bem ®opuupyembie
pa3aejioB H TeM caMoCTOsiTeIbHAsl padoTa 00y4arommxcst 4acoB KO?OHI?;};?)H "
b
1 2 3 4
1 cemecmp 30

Pa3nea 1. KiieTka — CTPYKTYPHO-() YHKIIMOHAJIbHAS € IMHUIIA 5KMBOTO 14
Tema 1.1. 3 OK 01
buosiorus kak Conepixanne y4eGHOI0 MaTe puajia 2 OK 02
Hayka. O0masn CoBpeMeHHbIE OTpaciau Ouosornyeckux 3HaHW. CBs3b OMOJOTHHU C APYTMMU HayKaMH: OMOXUMHUS,
XapaKTepPUCTHKA 6uo¢usuka, buoHuKa, renoreorpadus u ap. Poias u Mecto OGmonornu B (OPMHUPOBAHUU COBPEMEHHOM
KM3HH HAay4HOW KapTUHBI MHpa. YPOBHHU OpraHHM3alluu KUBOW Marepuu. OOIas XapakTepUCTHKa XU3HH,

CBOMCTBA KUBBIX CUCTEM. XUMUYECKUN COCTAB KIETOK

CamocTtosiTesqibHasi padota odyuarommxess Nel 1

1. 3anonHeHue TaOAMIBI C OMMCAHMEM METOJOB MHUKPOCKOIIMPOBAHMS C HMX JOCTOMHCTBAMHU U

HEJOCTaTKAMH.

2. 3anonHeHue Ta0nuIbl «BKi1aa yIeHBIX B pa3BUTHE OMOIOTHI.

3. 3anoHEHUE CPAaBHUTEJIBHOM TaOIUIbI CXOJICTBA U PA3IUYMI )KUBOTO U HEXHMBOTO.
Tema 1.2. 6 OK 01
CrpykTypHO- Coaepxanue y4eGHOI0 MaTepuaJia 2 OK 02
(¢ yHKUIHOHAJIBHASA Knerounas teopust (T. IlIBann, M. Illnelinen, P. BupxoB). OCHOBHbIE IOJIOKEHUS COBPEMEHHOMU OK 04
OpraHu3anus KJIETOYHOM TeOopuH. THUIBl KJIETOYHOM OpraHW3alMH: MPOKAPUOTUYECKUH U IYKAPUOTHUUECKHUU.
KJIeTOK OIHOKIETOYHBIE U MHOTOKIETOYHBIE OpraHu3Mbl. CTpoeHHE NPOKapHOTHUECKOW KieTku. CTpoeHue

JyKaproTHdeckoi KieTku. Hexnerounsie Gopmel xxu3HM (BHpYCH, Oakreprodarn)

IIpakTH4yeckoe 3ansaTue Nel 2

Bupycubie u OakrepuanbHble 3a0oneBaHus. OOImMe TPHHIUIBI HCIOJIB30BAHUS JIEKAPCTBEHHBIX

BemecTB. OCOOEHHOCTH MPUMEHEHHST aHTHOMOTHKOB.

Ilpeocmasnenue ycmuvlx coobwjeHull ¢ npeseHmayueli, no020mosIeHHbIX N0 NepeuHI0 UCTNOYHUKOS,

DPEKOMEHO0BANHBIX npenooasamenem

JladopaTopuasi pa6ora Nel 2

Ctpoenue KIETKU (pacTeHHs, )KUBOTHBIC, TPHOBI) U KIETOUHBIE BKIIOUYCHHS (Kpaxmall, KapOTHHOMIBI,
XJIOPOILJIACTHI, XPOMOIIJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHoO- Copepxanue yueOHOro MaTepHajia 2 OK 02
(¢ yHkuuonajbHbIE XpomocomHass Teopusi T. Moprana. CTpoeHHE XpPOMOCOM. XPOMOCOMHBIH HAOOp KIETOK,
(paxTopsI TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TallJIONJHBIA U AUIIIOUIHBIH Habop. HykinenHoBble
HacjaeacTBeHHOCTH | kucnotel: JJHK, PHK HaxoxaeHue B KIeTKe, UX CTpoeHHE W (QyHKUIMH. MaTpHuHbIe TPOIECCH B

KJIETKE: peIUTMKAINs, OMOCHHTE3 Oelika, permapanus. | eHeTU4IeCKuii KOJI M €T0 CBOKMCTBA

IIpakTH4eckoe 3ansitue Ne2 2

Pemenne 3amau Ha ornpenesieHre MocIeI0BaTeIbHOCTH HYKJICOTHI0B, aMAHOKHICIIOT B HOPME M B CITydae

M3MEHEHUS MOCIIe0BaTeIbHOCTH HyKIeoTu10B JIHK
Tema 1.4. 2 OK 02
Oomen BemecTB u | Coaep:kanne yueOHOro MaTepHualia 1
npeBpaleHUue [onsarne merabonu3M. ACCUMIIIAIMSA M AMCCUMUIIILMS - ABE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa
JHEPruU B KJIETKe BEIECTB: aBTOTPOGHBIA M TeTepOTpOdHBIM, a’poOHBIH W aHa’poOHBIN. [lmacTuyeckuii oOMEH.

dorocuHTe3. XeMOCHHTE3

CamocrosiTesibHas padoTa o0yyaonmxcs Ne2 1

3arnoJIHeH e CPaBHUTEIbHOMN TaOJIMIIbI XapaKTepPUCTUK TUIIOB OOMEHa BEILECTB
Tema 1.5. 2 OK 02
Kusnenustii unkn | Cogep:kanne ydeGHOro MaTepuasa 1 OK 04
KJeTKH. MuTO3. Knerounsiii 1uki, ero mepuoisl. MUTO3, €ro CTaJuu M MPOMCXOJASAIME Mpolecchl. bromornueckoe
Meiio3 3HaYyeHne MuTo3a. Melo3 u ero craguu. I[loBenmeHnue xpomocoM B Menose. KpoccuHrosep.

buonornueckuii cmbicn Melo3a

CamocrosiTesibHasA padoTa o0yuarommxcsa Ne3 1

Pa3paboTka JIeHThl BpeMEHH KU3HEHHOTO IUKIA KIETKU
Paznea 2. Ctpoenne u ) yHKIMHM OPraHu3Ma (Bcero) 15

(11+4)

Paznea 2. Ctpoenne n ¢pynknuu opranusma (1 cemecrp) 11
Tema 2.1. CrpoeHue 1 OK 02
OpraHu3Ma Conepxanue y4eOHOro MaTepuaa: 1 OK 04

MHOTOKIIETOYHBIE OpraHU3Mbl. B3auMOCBSI3b OpPraHOB M CHCTEMBl OPraHOB B MHOTOKIETOYHOM

opranusme. 'omeocTas opranusma M ero nojjiepkaHue B IpoIecce )KU3HEISSITeNbHOCTH
Tema 2.2. 2 OK 02
®opmbl Coaep:kaHue y4eOHOro MaTepuasia 1
Pa3sMHOKe HUS @dopmbl  pa3sMHOXKEHHsI OpraHu3moB. becnomoe u mojoBoe pa3MHOXKeHHE. Buuel 0Oecrosoro
OpraHu3MoB pasmaoxenus. [lomoBoe pasmHokeHue. ['ameroreHe3 y >kuBOTHBIX. CriepMaTtoreHe3 W OOTCHE3.
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CTpoeHue moJIoBbIX KIETOK. ONI0A0TBOPEHUE

CamocrosiTesibHast padoTa o0yuaronmxcst Ned 1
3anoJiHeHUEe TaOJIMITbI C KPATKOM XapaKTepUCTUKON W MpuMepaMu (GopM pa3MHOKEHHUSI OPraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:xaHue y4yeOHOro MaTepuaJjia 2 OK 04
pacreHMid, NuauButyanbHOe pa3BUTHE OPraHU3MOB. DMOpuoreHes u ero craauu. [loctaMOpuoHanbHBIA TEPHO/T.
JKMBOTHBIX H Craguu mOCTIMOPHOHATIBHOTO PA3BUTHS y XKHUBOTHBIX M 4YejoBeka. [IpsMoe M Hempsmoe pa3BHTHE.
YyeJi0BeKa buonorndeckoe craperue u cMepth. OHTOTCHE3 pacCTeHUH
Tema 2.4. 4 OK 01
3akoHOMe pHOCTH Conep:xaHue y4ueOHOro MaTepuaJia 2 OK 02
HacJIeI0BaHUsl OCHOBHBIE TOHATHS TEHETHKU. 3aKOHOMEPHOCTH oOpa3oBaHus ramer. 3akoHel [. Menzens OK 04
(MOHOTMOpUIHOE M MOJTUTHOPUAHOE CKpenpBanue). BzanmoselicTtBue reHoB
IIpakTHuyeckoe 3ansiTue No3 2
Pemenne 3a1a4 Ha ornpeiesieHue BEPOATHOCTH BO3HUKHOBEHHS HACTIEICTBEHHBIX TPU3HAKOB IIPU MOHO-,
-, TOJUTHOPUIHOM W AaHAJU3UPYIOLNEM CKPEIMBAHUHU, COCTABJICHHE TE€HOTHITMYECKHX CXeM
CKpEelMBaHUS
Tema 2.5. 3 OK 01
CuenjieHHoe Coaep:kaHue y4eOHOro MaTepuasia 2 OK 02
HacJieA0BaHHUE 3akonsr T. MopraHa. ClemieHHOEe HaclIeJOBaHUE T'C€HOB, HapylmeHHUE CICIIICHUS. HacnenoBanue
NMPU3HAKOB MPU3HAKOB, CIIETUICHHBIX C TI0JIOM
CamocrosiTesibHAsA padoTa o0yyaommxcs Ned 1
Paspabotka rimoccapust
HroroBas KOHTpOJbHAs paboTa 1
Hmoz | cemecmpa: MakcumanbHas ydeOHas Harpys3ka (BCero) 30
O0si3atenpHas ayuTopHas yueOHast Harpyska (Bcero) 25
MPAaKTUYECKUE 3aHITUS 6
nabopaTopHbie 3aHATHS (PaOOTHI) 2
camoCTosITeIbHAs padoTa 5
KOHTpPOJIbHAs paboTa 1
2 cemecmp 42
Paznen 2. CtpoeHue u (pyHKIIUM OpraHuzma (2 ceMecTp) 4
Tema 2.6. 4 OK 01
3aKoHOME PHOCTH Coaep:xkanue y4eOHOro MmaTepuajia 2 OK 02
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HU3MEHYUBOCTH

N3MeHYnBOCTh MNpU3HAKOB. BHIbl WM3MEHYMBOCTH: HACIEACTBEHHAs M HEHACJEACTBEHHAas. 3aKOH
TOMOJIOTUYECKUX DPSIOB B HacineacTBeHHoW u3meHunBoctu (H.M. BaBuno). MyrauuoHHas Teopus
M3MEHYMBOCTH. Bupl MyTaluii 1 npuurMHbl NX BOSHUKHOBEHU . Kapuotun yenoeka. HacnencteenHubie
3a0o0NeBaHUs 4YeJOoBeKa. [ €HHbIe M XPOMOCOMHBIE 0OJI€3HM 4eloBeKa. bolle3HM ¢ HacleACTBEHHOM
NPEAPACIIONOKEHHOCThIO. 3HAYCHUE MEAUIMHCKONM TEHETUKHM B MPEIOTBPAIICHUM U JICUCHUU
TCHETUUECKUX 3a00JIEBAHUM YeI0BEKa

OK 04

IpakTnyeckoe 3anaTue Ned 2

Pemenue 3amau Ha omnpeaeneHue TUNa MYTallMU IpU TepeJadye HacleACTBEHHBIX IPU3HAKOB,

COCTaBJICHHE T€HOTUITUYECKIX CXEM CKpEIMBaHUS
Paznen 3. Teopus 3BoIOIUH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIOLIMOHHOTO Copepxanue yueOHOro MaTepHajia 2 OK 04
yuyeHHusl. [lepeie »BomonmonHble kKoHmenumu (OK.b. Jlamapk, X.JI. broddon). DBomtonmonHas Teopus
Muxkpo3Botonus Y. lapBuna. CuHTETUYECKAsE TEOPHS IBOJIOLNU U €€ OCHOBHBIE MOJIOKCHUSI.

MuxkposBomtonust. [lomynsnus Kak 3jieMEHTapHas €IUHHIA HBONIOLNUU. | E€HEeTHYEeCKue OCHOBBI

SBOJIIOIUH. DJIEMEHTapHbIE (JAKTOPHI ABOJIONUU. ECTECTBEHHBIH OTOOp - HaNpaBJISIONMH (aKTop

sBOMIOIUH. BuiooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIUU

CamocTosiTeibHasi padoTa odyuarommxcsi Ne6 1

PazpaboTtka rioccapust

Pa3zpaboTka JeHTHI BpeMEHU Pa3BUTHSI IBOJTIOIUOHHOTO YUCHUS
Tema 3.2. 3 OK 02
Maxkpo3Bosonus. Copepxanue yueOHOro MaTepHajia 2 OK 04
Bo3HUKHOBeHME H MaxposBomonius. @opMbl U OCHOBHBIE HampaBieHuss MakposBoionuu (A.H. Cesepros). Ilytu
pa3sBUTHE JKH3HM HA | OCTHXKEHHS OMojornyeckoro nporpecca. Coxpanenue 6MopasHooOpasus Ha 3emiie.
3emJie ['umoTe3bl U Teopuu BO3HUKHOBEHUS KM3HHU Ha 3emie. [losiBiaeHre mepBbIX KIETOK M UX DBOJIOLHSL.

[lpokapuoTsl u 2ykapuoThl. [IpoucxokJeHHe MHOTOKIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHUE

OCHOBHBIX IIAPCTB DYKAPUOT

CamocrosiTesibHasi padoTa odyuarommxess Ne/ 1

Pa3paboTka 1eHTHl BpeMeHU BOSHUKHOBEHUS U Pa3BUTHUS XKU3HU HA 3emiie
Tema 3.3. 3 OK 02
IIpoucxo:xeHue Coaepxanue yueGHOI0 MaTe puaJa 2 OK 04
"eJI0BeKa — AnHTpomosiorusi — Hayka 0 4einoBeke. CucreMaTrnyeckoe MoJIoKeHHe 4enoBeka. CXOACTBO M OTIMYHS
AHTPOINOI'CHE3 YeJI0BEKa € KUBOTHBIMU. OCHOBHBIE CTAIMU aHTPOIIOTeHE3a. DBOJIIOIUS COBPEMEHHOIO YEIOBEKA.

YemoBedeckue pacbl W HUX CIAUHCTBO. BpeMSI U TOYTH PACCCIICHUA 4YCJIOBCKAa 110 IMJIAHCTC.
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[Ipucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIIOBUSIM CPEIIb

CamocrosiTesibHasA padoTa o0yuaronmxcs Ne8 1

Pa3paboTka JIEHThl BpEMEHH NIPOUCXOKACHHU I YETIOBEKA
Pazned 4. Ixonorus 17
Tema 4.1. 2 OK 01
JKOJOTHIECKITE Conepxanue yueGHOT0 MaTe puasa 2 OK 02
(¢ axTopsl U cpeabl Cpenpl oOuTaHUsSI OpPraHMW3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHAs, BHYTPUOPraHU3MEHHAs. OK 07
KM3HU dusuko-XxuMuyeckue ocoOEHHOCTH cpel oOuTaHus opraHu3moB. IIpucnocoOneHust OpraHu3MoB K

KHU3HU B pasHbIXx cpenax. [loHsrue oskonormyeckoro akropa. Kiaccudukanus 3KOIOTHUECKUX

dakropos. IlpaBuiao muanmyma 0. JInbuxa. 3akon TonepantHoctu B. lllendopaa
Tema 4.2. 5 OK 01
Honyasiums, Conep:xaHue y4yeOHOro MaTepuaJia 2 OK 02
coo01ecTBa, DKOJIOTMYECKasl XapaKTepUCTUKA BHJAA M MOMYISIIMU. OJKOJIOTHMYECKAasl HUIA BUJA. DKOJIOIMYECKUE OK 07
IKOCHCTEMBI xapakTepucTuku nonynsuu. CoolmecTBa U 3kocucTeMbl. buonenos u ero crpykrypa. CBsizu Mexmy

opranusMamu B OuorieHo3e. CTPYKTYpHBIE KOMITOHEHTBI IKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI,

penyneHTsl. KpyroBopoT BelecTB M MOTOK SHEPTUU B SKOCUCTeME. Tpoduueckue ypoBHH

IpakTuyeckoe 3ansaTue Neb 2

PemleHne npakTuko-OpHEHTHUPOBAHHBIX PACUETHBIX 3a/JaHUN IO IMEPEHOCY BEIeCTBA M JHEPIUM B

9KOCUCTEMAX C COCTABJICHHEM TPOPUUECKUX IeNeil U mupamMua 6MoMacchl U SHEPTUH

CamocTosiTebHasi padoTa odyuarommxest Ne9 1

CocTaBJieHuEe CXeM KPYTOBOPOTa BEIIECTB
Tema 4.3. Bbuocdepa 2 OK 01
- 11062 1bHAsT Conepxanue y4eGHOT0 MaTepuasia 2 OK 02
IKOJIOTHY e CKas buochepa — xmBas obGonouka 3emiu. PasButue mnpexacraBieHuit o Owmocdepe B Tpymax B.J. OK 07
cucremMa Bepnanckoro. O6nactu 6uocdepsl 1 ee KOMIoHEHTHI. JKuBoe BelecTBo 6rochepsl U ero pyHKIUH.

3aKOHOMEpPHOCTH cylecTBOBaHUs Onocdeprl. OcodenHocTH Oruochepsl Kak riI00albHON SKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOTEOXMMHYECKHE ITUKIBI.

I'106a1bpHbBIE 3KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Biusinne 4 OK 01
AHTPOINOre HHBIX Cozep:kaHue y4eGHOro MaTe puaJa 2 OK 02
(¢paxTopoB Ha AHTpoOINOreHHble BO3JEHCTBUS Ha Ouocdepy. 3arps3HEHHs] Kak BHJ aHTPOIIOICHHOTO BO3JCHCTBHS. OK 04
ounocdepy AHTpOTIOTEHHBIE BO3JCHCTBHS Ha aTMmocdepy. BosmeiictBus Ha rtuapocdepy. BosneiictBusi Ha OK 07

autocdhepy. AHTPOIIOTEHHBIE BO3JIEHCTBUS Ha OMOTHYECKIE COOOINECTBA. I[IK 1.3

IIpakTnyeckoe 3ansitue Ne6 (nmpog eccHOHAIBLHO-OPHE HTHPOBAHHOE) 2
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OTx0/1bI MPOU3BOJICTBA

Tema 4.5. Biusiane 4 OK 02
COLMAJIBHO- Conepxxanue yueOHOro MaTepuaJjia 2 OK 04
J3KOJIOrHYe CKUX 3/10poBbE U €ro cocrapisitonme. GaKkropbl, MOJOKUTEIBHO U OTPUIATEIBHO BIIMSIONME HA OPraHU3M OK 07
(¢paxTopoB Ha yenoBeka. [IpoOieMa TEXHOTEHHBIX BO3ICHCTBHI Ha 3I0POBBE UYEIOBEKA (IJEKTPOMArHUTHBIC OIS, I[IK 1.3
3/10pOBbEe YeJI0BE€KA | ObITOBAs XMMUs, U30BITOYHBIC IIYMbI, pauaus U T.I.). AJanTaius opraHu3Ma ueioBeka K (akropam
okpyxatomeid cpensl. [IpuHuunsl QgopMmupoBanus 310poBhecOeperaromero noseneHus. dusmueckas
AKTUBHOCTH H 3/I0POBBE. BHOXMMHUYECKHE aCTIEKTHI PAalliOHAIBHOTO TTUTAHUS
JlabopaTtopnas padora Ne2 (mpo¢ eccHOHATBLHO-OPHEHTHPOBAHHOE) 2
YMcTBeHHAs paboTOCIOCOOHOCTD
IIpod eccnonaibHO-OpUEHTHPOBAHHOE COJeP:KaHHe (CoAepKaHNe MPUKJIATHOTO0 MOIYJIsI)
Pasneu S. buoJsiorust B :xu3Hu 10 OK 01
Tema 5.1. 5 OK 02
buorexHojioruu B Coaepxanue yueGHOro MaTepuasia 2 OK 04
JKM3HU KAXK/10T0 buotexnonorus kak Hayka ¥ mpou3BoAcTBO. OCHOBHBIE HANPABJICHHUS COBPEMEHHON OMOTEXHOJIOTHH. 1K 1.3
Mertoapl OuotexHonoruu. OOBEKTH OMOTEXHOJIOTHH. DTHUKA OMOTEXHOJIOTMYECKHMX M Te€HETHUYECKUX
JKCTIepUMEHTOB. lIpaBmia mowcka W aHanmM3a OWOAIKONIOTMYECKOW WHGOPMAMK U3 Pa3IUYHBIX
UCTOYHUKOB (HayyHass W YydeOHO-HaydyHas JUTeparypa, CpeicTBa MaccoBOW HHQOpManuu, ceTb
Wutepuer u apyrue)
IIpakTuyeckoe 3ansatue Ne/ 2
Keiicbl Ha aHanu3 MHPOPMALMM O HAYYHBIX JOCTH)KEHUSAX B 0O0JACTH TEHETUYECKUX TEXHOJOTHA,
KJICTOYHOW WHIKCHEPUH, IMUIIEBBIX OMOTEXHOJIOTHH.
CamocrosiTesibHasi padoTa odyuarommxcsa NelO 1
[loaroroBka mpe3eHTalUH Ui 3alUTHI Keiica
Tema 5.2. 5 OK 01
Buorexnosnorun B | Ipakruyeckoe 3ansaTue Ne8 4 OK 02
npoMbInLIeHHOCTH | Keiichl Ha aHaM3 HHAOOPMAIMK O PA3BUTHH IIPOMBIIUICHHBIX OHOTEXHOIOTH I OK 04
K 1.3
CamocrosiTesibHasi padoTa oOyuaronmxcss Nell 1
[loaroroBka mpeseHTauu JUIsl 3alMUTHI Kerca
IIpoMesxkyTOUHasI aTTEeCTAlMS N0 JUCHUIIMHE (MpeaMeTy): muddepeHInPOBAHHBIN 3aUeT 2
Hmoz 1l cemecmpa: MakcumanpHas yueOHasi Harpy3ka (BCero) 42
Oo0s3arenbHas ayaquTopHas yueOHasi Harpys3ka (BCero) 36
MIPAKTUYECKUE 3aHSTUS 10
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1abopaTtopHbie 3aHATHS (PabOTHI) 2

camocTosITelbHas padoTa 6

madepeHITMPOBaHHBIN 3a9eT 2

Hroro: MakcumanipHas yueOHast Harpyska (BCero) 72

OO6s13aTenbHas ayTuTOpHas yueOHas Harpy3ka (BCero) 61
IIPAaKTUYECKUE 3aHSITHS 16

1abopaTtopHbie 3aHATHS (PabOTHI) 4

caMocCTosITeIbHAas paboTa 11

KOHTPOJIbHAS paboTa 1

Umoeosas ammecmayus 6 popme muddpepeHIHPOBAHHOTO 3a4eTa 2
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3. YCJIOBHSA PEAJIM3AIIMMA ITPOTPAMMBbI OBIIIEOBPA3OBATEJILHOM
JUCHUIIJIMHDbI

3.1 TpeOoBaHusi K MUHMMAJIBLHOMY MaTepPHAJILHO-TeXHUYECKOMY 00ecrie Ye HUI0

VYuebHas JucuMIUIMHA (TIpeaMeT) peajau3yercss B ydeOHOM KaOuHeTe Oe30MacHOCTH
KHU3HEECATEIbHOCTU U OXpaHbl TPyZa.

OO6opynoBanue yaeOHOTO KaOWHETA:

— MOCaJOYHBIE MECTA 10 KOJIUYECTBY OOyJaIOLTIXCSE;

— pabouee MecTo MpernoaaBaTes;

— METOAMYECKHE MaTepUaibl 0 JUCUHUILUIUHE (IPEIMETY).

Texnuueckue cpenctBa o0ydeHus pabodero MecTta MpernoAaBaTelis: KOMIIbIOTEPHOE
o0opyIoBaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUAM O€30MaCHOCTH U HaJEKHOCTH,
MpeycCMaTpUBAIOIIEe BO3MOXKHOCTh MHOTO(YHKIIMOHAJIBHOTO MCIIOJNB30BAaHUSI KaOWHETa C IeNbI0
n3ydyeHus Y4eOHOW AMCHUIUIMHBI (IpenMeTa), MylIbTUMEIUuHOe o000pynoBaHUE (IIPOEKTOp U
IPOEKIIMOHHBIIN 3KpaH UM MHTEpaKTHBHAs JJOCKA), JOKAJIbHAs CeTh ¢ BBIX00M B Internet.

HaunmeHoBaHue crnenuanpHOrO IOMELIEHUS: YydeOHas ayauTopusi JUIsl TPOBEACHUS
MPAaKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJAbTALMM, WHAWBUIYAJIBHBIX KOHCY/JIBTALMM, TEKYILETO
KOHTPOJIS, TPOMEXKYTOYHOM aTTecTalluM, OCHAIleHHass OO0OpYyJOBaHMEM M TEXHUYECKUMHU
cpeacTBaMu OOy4eHHUs, a TaKKe YMTANBHBIM 3, TIOMEIIEHUE JUISI CAMOCTOSITENBHOM paboThI, C
noctyiom k cetu «MuaTepHe™» m DMOC. OcHaIEHHOCTh: KOMIUICKT y4eOHOW MeOenu, HOYTOVK,
MPOEKIIMOHHOE 000pyI0BaHNE (MYTbTUMEINUHBIN TPOEKTOP U SKPaH).

IlepeyeHb  JIMIEH3MOHHOI0O W  CBOOOJAHO  PacNpOCTPaHSIEeMOro  NPOrPpaMMHOIO
o0ecnevyeHHs:
CucremHoe u npukiaagnoe 1O

Ne HammenoBanue Ne ymurieH3um

/1

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 Kopo6GouHast (pa3ubiii No Ha Kax 10

KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-puastp SKyDNS 10-05109

IIporpammuoe oGecnedenne mo GNU General Public License (cB0001HO pacnipocTpaHsiemMoe)

No Ilepeuenn
1 Open Office

2 | Moii Oduc

3 Gimp

IIpn u3yyeHnuu npeamera B popMare 3¢ KTPOHHOI0 00y4eHHs ¢ ucnojb3oBanuem 10T
IMporpammel st BuaeokoHpeperuii: Zoom Cloud Meetings, Slanexc Teaemocr.
DnexrponHas miargopma Moodle.

3.2. UndopmanuonHoe odecneveHne peaan3alui NPOrpaMmMbl

JUist peanu3aiy nporpamMmbl OMOIMOTeYHbIN (GoH 00pa30BaTENbHON OpPTaHU3ANH JTOJDKEH
UMETh TICYaTHBIE W/MIM DSJEKTPOHHBIE O0OpaszoBaTeslbHBIE M HWH(OpPMAMOHHBIE PECYPCHI,
pPEKOMEHIyeMble JUIsS UCIIOIb30BaHUsI B 00pa30BaTEIbHOM IPOIECCE.
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IlepeyeHb yueOHBIX M3AHMIA, TOMOJHUTEJILHON JuTEepaTypbl UHTE pHET-PECypcoB, 0a3bl
JAHHBIX 0M0/IMOTEeYHOr0 hoHAA:

3.2.1 OcHOBHBIE HCTOYHHUKH:

1. buonorus: 10-i xmacc: Ga3oBbii ypoBeHb : ydeOHuUK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyomoB [u ap.] ; mox pexpakuueit B. B. [laceunuxa. - 5-e uzn., crep. - Mockaa :
[IpocBemenue, 2023. - 223 c¢. - ISBN 978-5-09-103624-4. - Tekct : snekrponHbidi // JlaHb :
anekTpoHHO [ |onbmmoTeynas cucrema. - URL: httpsi//e.lanbook.com/book/334994 - Pexxum nmocryma:
1us aBropu3. [lons3oBareneii/

2. buwonorms: 11-ii wracc: 0Ga3oBbIii ypoBeHb : ydeOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pybnos [u np.]. - 6-e uzn., crep. - Mocksa : [Ipocsemienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekct : anexrpoHHEIH // JlaHb : anekTpoHHO-OMOIMOTEeYHAast cuctema. - URL:
https://e.lanbook.com/book/409211 - Peskum moctyma: [uist aBTOPH3. [TOJIb30BATENCH.

3.2.2 TlepeyeHb Npo()ecCHOHANBHBIX 0a3 JAHHBIX M MH(OPMANHMOHHBIX CHPABOYHBIX
cucTem:

3. Koncynprantllmioc : cripaBo4HO-TIOMCKOBast cucteMa : odurmanpubiii cadt. — URL
- https//www.consultant.ru/. - Tekcr : 3JeKTpOHHBI#

4. Tapant : uHpopManuoOHHO - mpaBoBoi mopran. — URL : https/www.garant.ru/ . —
TeKcT : 2JIEKTPOHHBIM.

5. Komekc : mpodeccronanbHas crnpaBounas cucrema. - URL http/Awww.kodeks.ru/. —
TeKeT : 2JIeKTPOHHBIN

6. DOuekrtpoHHas OubMMOTEKa YUYeOHO-METOJAMYECKOrO IIEHTpAa MO O0pa3oBaHHUIO Ha

JKEIIC3HOJOPOKHOM TpaHciopre : oduiuanbubiii caiit. — URL  :  https//umczdt.ru/books/. —
Pexxum nocryna: nis aBTopu3. mojib3oBarener. - TeKCT : 3JIEeKTPOHHBIN.
7. Jlawp : snekrpoHHas Oubmuoteunas cuctema. — URL : hitps//e.lanbook.com/. —

Pexxum nocryma: nass aBTOpuU3. Mojib3oBaTenel. - TeKCT : AJeKTPOHHBIN.

8. BOOK.ru: snexrpoHHO-OuOnMMoTeuHass cuctema : caiit / KHOPYC : usnarensctBo
yaeOHoii ymreparypel. — URL : https//book.ru/. — Pexxum nmoctyma: mis aBTOpuU3. MOJb30BaTeNei
- TeKCT : PMEKTPOHHBI.

9. eLIBRARY.RU : nay4nas snexrponHas Oubiamoreka : caiiT. — Mocksa, 2000. — URL

http//elibrary.ru. — Pexum gocTyma: miast  3aperucTpup.. mojb3oBaTenaed. — Tekcrt
3JIEKTPOHHBI.
10. MunucrepctBo TtpaHcnopra Poccuiickoit @enepanuu : OQUIIMANBHBIN CcalT. —

Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JeKTpOHHBIH.

11. PXKII : opummansusiii caiit. — URL : https//www.rzd.ru/. — TekcT : 3J€KTPOHHBII

12. ®epepanbHOE AarcHTCTBO JKEIIC3HOMOPOXKHOTO TPAHCIOpPTA : O(UIIMATBHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 3J€KTPOHHBIA.
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4 KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUsA JUCHUIIIMHbI

Kontpons wu

OLICHKa pPE3YyJIbTATOB

OCBOCHMH

001e00pa3oBaTeNbHON  TUCIUTLINHBI

«buonorus» pacKpbIBalOTCS Yepe3 AUCIUIIIIMHAPHBIE PE3yNIbTaThl, HallpaBJeHHbIe HAa (OPMUPOBAHUE

O0IIMX KOMITETEHIIMI MO pa3/iesiaM H TeMaM COJIepKaHusl yaeOHOTO MaTepHara.
[Ipomexyrounas arrectanus B GopMme ouggepenyuposarnnozo 3auema.

O0mas/mpod eccnonaibHas

KOMIIE T HIHST Pa3znen/Tema TuI OeHOYHBIX MePONPUS THI
Paznen 1. Kuaerka — | KoHTponbHas pabora
CTPYKTYPHO- «MoneKyIsIpHbII YPOBEHb
¢ yHKIMOHAIBHAS OpraHU3aliu KUBOIO»
e IMHHNILA )KUBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIN OIIpPOC
OK 02 HayKa. OOmas | 3arnonHeHue TaOIU LBl c
XapaKTepUCTUKA KU3HU OMHUCaHUuEM METO/IOB
MHUKPOCKOITMPOBAHUS c ux
JIOCTOMHCTBAMHU U HEJIOCTaTKaMH
3amonHeHnue Tabnuiel  «Bxman
YUYEHBIX B pa3BUTHE OUOIOTHI»
3anongHeHue CpaBHUTEIbHON
TaOMUIBl CXOACTBA M PA3TUYHI
JKUBOTO U HEXXHBOI'O
OK 01 Tema 1.2. CrpykrypHo- | OueHuBaemasi  JIUCKYCCUSI IO
OK 02 (byHKIIMOHATBHAS BOIIPOCAM JICKLIU U
OK 04 OpraHu3anus KIeTOK Beinonanenue u 3ammra
nabopaTopHON pabOTHI
IIpakTnyeckoe 3aHSTHUE.
IIpencraBienue YCTHBIX
COOOIICHUN ¢  Tpe3eHTaIHeH,
IIOATOTOBJIEHHBIX [0 IEPEYHIO
HMCTOYHHUKOB, PEKOMEHJI0BAaHHBIX
MpenoiaBaresiem
OK 01 Tema 1.3. CrpykrypHOo- | @pOHTAIBHBIN OMPOC
OK 02 ¢dbyaknmoHanpHbIe QakTopsl | [IpakTnueckoe 3aHsATHE
HAaCJIEICTBEHHOCTH
OK 02 Tema 1.4. O06meH BemecTB U | OPOHTAIBHBIN OMPOC
MpeBpallieHue DSHEepruv B | 3amoJIHEHHE CpPaBHUTEIBHOU
KJIETKE TaOIULBl XapaKTEPUCTUK THUIIOB
0oOMeHa BEIIECTB
OK 02 Tema 1.5. JKussennsiit | O6cyxaeHne 1Mo  BOIpocaMm
OK 04 UK KIIETKH. MuTto3. | nexuuu
Meiio3 Pa3paboTka  JE€HTBI  BpEeMEHH
KU3HEHHOTO ITUKIa KIETKH
Paznea 2. Crpoenme wu | KontponbHas pabora «CtpoeHue
¢ yHK1Mu oprannzma 1 QYHKIMH OpraHu3May
OK 02 Tema 2.1. Crpoenue | OneHuBaemas AUCKycCUs
OK 04 OpraHu3Ma
OK 02 Tema 2.2. @opmsbl | OpOHTAIBHBIN OIIPOC

PaSMHOKCHUS OPraHnu3MoOB

3anonHeHue TaOIMIbl C KpaTKON
XapaKTepUCTUKOW M HpPUMEpaMH
(dopM pazMHOKEHUS OPTraHU3MOB
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OK 01

Tema 2.3. OH»ToreHes

TectupoBanue

OK 02 pacTeHu#i, KUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DPOHTATBHBINA OMPOC
OK 02 HacJeI0BaHUs TectupoBanue
OK 04 IIpakTnueckoe 3aHsTHE
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJeJJOBaHUE MMPU3HAKOB Pa3paboTtka rioccapust
[IpakTnueckoe 3aHATHE
OK 01 Tema 2.6. 3akonomepHoctu | TectupoBanue
OK 02 U3MEHYUBOCTH IIpakrnueckoe 3aHsTHE
OK 04
Paznen 3. Teopust
IBOJTIOLNHU
OK 02 Tema 3.1. Hctopus | @poHTanBHBIN OIIPOC
OK 04 SBOJIIOIIMOHHOTO  ydeHus. | Pa3zpaboTka rimoccapust
Muxkpo3Boionus Pa3paboTka  neHTBI ~ BpeMEHH
pasBUTHUSA ABOJIIOLIMOHHOTIO
y4eHUs
OK 02 Tema 3.2. MakposBomtonus. | OueHuBaemasi IUCKYCCHUS
OK 04 BosuukHoBeHue u pasuthe | PazpaboTka  JIEHTBI  BpeMeHU
KHU3HU Ha 3emiie BO3HMKHOBEHUS U  Pa3BUTHUA
KU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBIN OMPOC
OK 04 YeJI0BEKa — aHTPOIOTeHE3 Pa3paGoTka  JeHTBI ~ BpeMEHH
ITPOUCX0XKICH U] YEITOBEKA
Paznean 4. Ixosorus KonTponpnas pabora
«Teopernueckue aCTIeKThI
9KOJIOTH»
OK 01 Tema 4.1. DOxonormueckue | TectupoBanue
OK 02 (akToOpbl M Cpesibl KU3HU
OK 07
OK 01 Tema 4.2. llomymsnus, | CocTaBaeHHE CXEM KpyroBopoTa
OK 02 c000IIeCTBA, YKOCHCTEMBI BCIICCTB
OK 07 [IpakTyeckoe 3aHsATHE
OK 01 Tema 4.3. buochepa - | OneHuBaemas qUCKycCHs
OK 02 riaobanpHas dKonorudeckas | TectupoBanme
OK 07 cucrema
OK 01 Tema 4.4. Bmusuue | TectupoBanue
OK 02 aHTponoreHHbIX Qakropos | [Ipakruueckoe 3aHsTHE
OK 04 Ha Ouochepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Bnusuue | OueHnnBaemasi IuCKyccus
OK 04 COLIMAJIbHO-JKOJIOTUYECKUX | Beinmonnenue nabopaTtopHoOi
OK 07 (dakTopoB  Ha  370pOBBE | PabOTHI
I[IK 1.3 YeJI0BEeKa
Paznean S. bwuosormsa B | 3aumTa Kelica: IpeACTaBlIEHUE
KU3HH pe3yNIbTaTOB  pEILleHUsS  KeHCOB
(BBICTYIIJIEHUE C NIPE3EHTALUEN )
OK 01 Tema 5.1. buorexnosornu B | BeinosHeHne keiica Ha aHamu3
OK 02 JKU3HU KaXJ10r0 uHdopmauu 0 HAy4HBIX
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OK 04 IOCTUKEHUAX B oOiactu

IIK 1.3 TCHETHYCCKUX TEXHOJIOTHI,
KJIIETOYHOU UHXXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTH,
IIpEICTaBICHUE pe3yNbTaToB
peLICHUS KENCOB

OK 01 Tema 5.2. buorexnonoruu B | BeimonHenue keiica Ha aHanu3

OK 02 IIPOMBILTIEHHOCTH uHpopmaruu 0 pa3BUTUH

OK 04 MIPOMBIIUIEHHBIX OMOTEXHOJIOTUH,

IIK' 1.3 IIPEACTABJICHUE pe3yinbTaToB

peLICHUs KENCOB
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5. HIEPEYEHDb HCIIOJIb3YEMbIX METOJ0B OBYYEHMA

5.1 IlaccuBHbIe:

- JIEKIUHU TPaJAULIMOHHBIE 0€3 MPUMEHEHHS MYIbTUMEAUINHBIX CPECTB U 03 pa3naToOuyHOTro
MaTepuana;

- IEMOHCTpaIus yI4eOHBIX (PHIIEMOB;

- pacckas;

- CEMUHApBI, TPEUMYILIECTBEHHO B BUAE 00CYKICHUS JOKIAI0B CTYICHTOB MO TEM UJIH UHBIM
BOIpOCaM;

- CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE PaOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodeticmsue npenooasamens Kak cyovekma ¢ 00y4arnwumMcs Kak o00beKmom
NO3HABAMENbHOU 0esIMENbHOCMU).

5.2 AKTHBHBbIE M HHTEPAKTHUBHBIE:

- aKTUBHBIEC M HHTEPAKTUBHBIC JICKIUU;

- pabota B rpynmnax;

- yueOHasi JUCKYyCCHS;

- JIEJIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIC YIPAKHEHUS;

- TBOPYECKHE 3aJaHMUS;

- KpyIiible CTOJIBI (KOH(EPEHIIMH) C HCIIOIb30BAaHUEM CPEJICTB MYJIBTUMEINA;

- pemeHre mpoOIeMHBIX 3a/a4;

- aHaJIM3 KOHKPETHBIX CUTYaIUH;

- METOJI MOAYJABHOTO O0yJeHUS;

o0y4eHHe C NCTIOIb30BaHNEM KOMITBIOTEPHBIX 00YJAIOMMX POTpaMM;
(83aumooeiicmeue npenodasamenss Kaxk cyoOvekma ¢ 00YYAOWUMCA KAK CYOLEKMOM

NO3HABAMENbHOU 0esIMeIbHOCMU).
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