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1 MMACHOPT PABOYEM IMPOTPAMMbBI YYEBHOM JIJUCHUILIUHBI (IPEJMETA)
OY /.13 BHOJOI'Us

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmMbl

Pabouas mporpamma yueOHON aucrumuabl (npenmera) OY /.13 Buonorus sBisercs 4acTbio
mporpamMMmbl  cpegHero o6mero oOpaszoBanmsi 1o crnenuaidbHoctd CIIO 23.02.08 CrpouTenbcTBO
JKEJE3HBIX JIOPOT, IyTh U IIYTEBOE XO35ICTBO.

[Tpu peanuzanuu pabodell MmMporpaMmbl MOTYT HCHOJIB30BATHCS PA3UUHbIE 00pa3zoBaTebHbBIE
TEXHOJIOTUH, B TOM YHCJIE AUCTAHIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUH, IEKTPOHHOE 00yUEHHE.

PabGouass mporpamma yuebHol mucruiummHbl (npeamera) OVY .13 buosoruss MoxeT OBITh
UCTOJb30BaHa B MPO(ECCHOHAIBHOW TMOATOTOBKE, MEPENOArOTOBKE M MOBBIIMIEHHH KBalH(pUKALUU
pabouunx mo npodeccusim:

14668 MonTep nytu;

18401 Curnanucr.

1.2 Mecto y4yeOHO# nucuuminabl (mpeaMera) B crpykrype OITOII-IIIICC3:

B yue6nsix mnanax OITOII-IIIICC3 yuebnas mucturumHa (ipeametr) OY .13 buonorust BXoauT
B COCTaB OOIMMX Y4YEOHBIX MPEIMETOB, (HOPMUPYEMBIX M3 00s13aTEIbHBIX MpeAMeTHRIX obnacteir ®I'OC
cpeanero ooOmiero o6pazoBanus, i cnenuaigbHocTei CIIO. C yuérom mnpoduist ocBauBaeMmoit
CIIEIMaJILHOCTH JJaHHAsS y4eOHas AUCIUIUTHHA (MPeAMET) peaausyeTcs Ha | Kypce.

1.3 Ilnanupyempbie pe3yJibTaThl OCBOCHUSA Y4eOHOM IMCHUILIMHBI (IpeaMeTa):

1.3.1 Heab y4yeOHoii AuCHUNIMHBI (IpeaMeTa):

dbopMupoBaHre y 00yJaromuxcs MpeACcTaBIeHUsI O CTPYKTYPHO-(GYHKIIMOHATBLHOW OpraHU3aliu
KHBBIX CUCTEM Pa3HOTO PAaHTa KaK OCHOBHI MIPUHATHS PEIICHUN B OTHOIIEHHH OOBEKTOB KUBOW MPUPOIBI
Y B IPOU3BOJICTBEHHBIX CUTYyAIIHSIX.

1.3.2 B pe3yabTare 0CBOeHUSI YUeOHOH TMCUMILIMHBI (PeAMeTa) 00y4aroMiics 10/1:KeH

yMeTb:

- OIPCACIIATL KUBBIC OG’bCKTLI B IpUpoAC; MPOBOAUTH HaGJIIO,Z[eHI/I}I 3a 3KOCHUCTEMaMU JIA
BBISIBIICHHS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHHH, MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHUIA;

— TOpOBOAMUTH  MpOCTEHIIMEe  OHOJOTMYECKHE  OKCIEpUMEHTAbHbIE  HCCIENOBAaHUS  C
co0JII0IeHNEM TIPaBUIT OE3011aCHOT0 OOpAIeHUsI C 00BEKTaMH U 000PYAOBaHUEM;

—  HUCHOJB30BaTh MHPOPMAIUIO OMOJIOTHYECKOr0 XapakTepa U3 pa3iIuyHbIX HCTOYHUKOB;

—  TPOTrHO3MPOBATh MOCJEACTBUSA CBOEH JESATENbHOCTH MO OTHOUICHHIO K OKpY’Kalollel cpene,
coOCTBEHHOMY 3/I0POBBIO; 00OCHOBBIBATh U COOJIIOAATh MEPHI MPODHIIAKTHKH 3a00JI€BaHNUIT;

3HATh:

—  CTpoeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KUBBIX CHUCTEM Pa3HOTO YPOBHS OpTraHU3alNH,
3aKOHOMEPHOCTH MPOTEKaHUsl OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUM B OKpYKarouleil cpee, HeI0CTHYIO
HAy4YHYIO KapTHHY MHpPA, B3aUMOCBI3H U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

— 3HAYMUMOCTh JOCTHDKCHHMH OHWOJIOTMYECKOM HAyKH ¢ TEXHOJIOTMH B IPaKTUYECKON
NeSITeIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUHN 1 arpoOHMOTEXHOIOTHIA.

1.3.3 Ilnanupyemble pe3yJIbTaThl 0CBOCHHSI Y4eOHOM TUCHUILINHBI (IpeaMeTa):

O61He KoMITeTeHIHH l'[nzaﬂnpyeMble pe3yJabTaThl 00y4YeHust .
O0umme JlucuunimHapHble
OK 01. BeiOupats B 4acTu TPYAOBOIro | chOpMUPOBAHHOCTh 3HAHUH O MECTe U
CIOCOOBI PElIeHUs 3374 | BOCHUTAHMSA: poau OWOJIOTMM B CHCTEME HAY4HOTO
npodeccuoOHATbHON - TOTOBHOCTH K TPYAY, OCO3HAHUE | 3HAHUS; (YHKIIMOHATBHON

Yka3pIBalOTCS JTHYHOCTHBIE W MeTanpeaMeTHbie pe3ynabTaTsl 13 I'OC COO (B mocnennel pexakiuu ot 12.08.2022) B
oTraaroyibHoi Gopme, popmupyembie 001Ie00pa3oBaTEIbHBIM yUeOHBIM MTPEIMETOM
} JlMCUHMIUIMHAPHBIE PE3yIIbTATHI YKa3BIBAIOTCS B COOTBETCTBHU ¢ WX MONHBIM mepeuneM Bo ®I'OC COO (B mociemHei
pemakmum ot 12.08.2022)




JCATCIIBHOCTH
MNPUMCHUTCIIBHO K
Pa3INYHBIM KOHTEKCTaM

LEHHOCTH MacTepCTBa,
TPYIOTIO0HE;
-  TOTOBHOCTh K  aKTHUBHOH

ACATCIIbHOCTHU TEXHOJIOTHUECKOU
U COIMAILHOW HAalpaBJIEHHOCTH,
CIOCOOHOCTh MHHUIIMUIPOBATH,
TUTAHUPOBaTh M CaMOCTOSITEIIEHO
BBIITOJIHATD TaKYH0 JCATCIBHOCTD,
- UHTEpEC K Pa3IuvHbIM cdepam

npodeccrnoHabHOM
IeATebHOCTH,

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU II03HABATEIbHBIMU
JNEUCTBUAMM:

a) 0a3oBbIe JOTrH4YecKue
AeHCTBHSA:

- CaMOCTOSTEIBEHO
¢bopmynupoBaTh "
aKTyaJIM3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTAHAaBJIMBATb Cyu[CCTBCHHBIﬁ
MPU3HAK WM OCHOBaHHUA IS
CpaBHEHHMsI, KiacCU(UKAUU U
0000IIICHHS;

- OIpCACIATh HUCIN ACATCIIBHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HUX OJOCTHUKCHUA,

- BBISBIISATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTUBBEI B
NEeSATETHHOCTD, OIICHUBATh
COOTBETCTBHUE pe3yIbTaTOB
eTISIM, OIICHUBATH PHUCKH
HOCHGZ[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBaTh KpeaTUBHOE
MBIIIJICHUEC npu peuIcHUN
KU3HEHHBIX TTPOOIEM

0) 0a3oBble HCCIEI0BATEIbLCKHE
aelcTBHA:

- BJIaA€Th HaBBbIKAMU y‘-IeGHO-
HCCIIEIOBATEILCKOW U MPOECKTHOM

JIeSITEIILHOCTH, HaBBIKAMU
paspernieHus mpooem;

- BBISIBIISITh MPUYUHHO-
CJICACTBEHHBIC CBSI3H u
aKTyaJIU3UpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHus,
HaXOJUTh apryMeHThI JUIST
JI0OKa3aTelIbCTBA CBOHX
YTBEPKICHUM, 3a/1aBaTh

napaMeTpbl U KPUTEPUHU PELICHHUS;

TPAaMOTHOCTH 4YeJIOBEKa ISl PEIIeHHsI
KU3HEHHBIX MPoOIeM;
c(hOpMUPOBAHHOCTH
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATAIONINX ~ OWOJIOTHYECKUX
TEPMHUHOB U TOHSTHIA: >KU3HB, KIIETKA,
TKaHb,  OpraH, OpraHWU3M,  BHI,
MOMYJISIIKS, JKOCHCTEMa, OHOIIEHO3,
ouocdepa; MeTaboJIu3M (oOmen
BEIIECTB W TPEBpAIlEHHE SHEPTHH),
roMeocTas (camoperynsmus),
OouocuHTe3 Oerxa, CTPYKTypHas
OpraHu3aIus YKHBBIX CHUCTEM,
TMCKPETHOCTD, CaMOpeTYJISIHNS,
CaMOBOCTIPOM3BEIcHUE (PETPOTYKITHS),
HACJIEICTBEHHOCTD, W3MEHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHu3aIus;

YMEHHUS

c(hOpMHUPOBAHHOCTh YMEHHUS
pacKpbIBaTh coJiep)KaHue
OCHOBOTIOJIATAIONUX  OWMOIIOTHUUYECKUX
TEOpUd U  THUIOTE3:  KIETOYHOM,
XPOMOCOMHO1, MYTalMOHHOM,
SBOJIIOIIIOHHOM, MIPOUCXOKIACHHUS
KU3HU U YEJIOBEKa;

c(hOpMHUPOBAHHOCTH yMEHUS
pacKpbIBaTh OCHOBOIIOJIATratoIIne
OHOJIOTHYeCcKHe 3aKOHBI u
3aKOHOMEPHOCTH (T. Menpens,
T. Moprana, H.N. Bagsuiona,

. I'exkkens, ®. Mromnepa, K. bapa),
TPAaHMIIBI UX MPUMEHHUMOCTH K JKUBBIM
cucTemam;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METOA0B HAay4YHOTr'O
MTO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTHH:
HaGHIOZ[eHI/ISI 148 O CaHUusA JKUBBIX
CHUCTEM, TIPOIIECCOB W  SIBJICHUM;
opraHnu3anuun 148 IMPOBCACHU
OMOJIOTHYECKOTO JKCTIIEPUMEHTA,
BBIABNXXCHU A THUIIOTE3, BBIABIICHUA
3aBUCUMOCTH MEXIY HCCIeTyEeMbIMU
B&In4YnHaMu, OG’bHCHeHI/ISI MOJIYUYCHHBIX
pe3yiapTaToB W (hopMyIupoBaHUSA
BBIBOZIOB C HCIIOJIB30BAHUCM HAYYHBIX
MOHSITUHI, TEOPUIl U 3aKOHOB;
c(OPMUPOBAHHOCTh YMEHHUS BBIJIEISTH
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB,
KJIETOK  MPOKApUOT U  JYKApHOT;
OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH MIPOIECCOB




- aHAJIM3HPOBATh MOJIyYEHHbIE B
xoJae peleHus 3a/1auu
pE3yNbTaThL, KPUTHYECKH
OLICHUBAaTh MX JOCTOBEPHOCTD,
MPOTHO3UPOBaTh HU3MEHEHUE B

HOBBIX YCJIOBUAX;

- yMeTh TEpEeHOCUTh 3HAHHUSA B
IMMO3HABATCIbHYIO )41
MPAKTUYECKYIO obnactu
KHU3HCACATCIIbHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh  HOBBIE  HJEWU,
HpennaraTL OpI/IFI/IHaJILHBIC
MTOAXOIbI U PEIICHHUS;

- CHOCOOHOCTH MX HCIIOJIB30BAHMS
B II0O3HABATEJIILHON U COLIMATILHOU
MIPAKTUKE

oOMeHa BemIeCTB M IPEBpAILCHUS
SHEprMM B  KIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHYEeCKOro

oOMeHa, XeMOCHHTE3a, MUTO3a, Meii03a,

OIJIOJIOTBOPEHMUS, pa3BUTHS "
pPa3sMHOXKCHHUS, WH/IUBUYATBHOTO
pa3BUTHs OpraHm3Ma (OHTOTEHEe3a),
60pbOBI 3a CYIIIECTBOBaHHE,
€CTECTBEHHOTO otbopa,
BHUI000pa30BaHuUs,

MPHUCIIOCOOJICHHOCTH ~ OPTaHW3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPOITOTEHHBIX U3MEHCHUI B
IKOCHCTEMAX cBOeH MECTHOCTH,

KPYrOBOPOTa BEUIECTB U IMPEBPAIICHUEC
sHeprum B 6uocdepe;
cOpPMUPOBAHHOCTh yMEHHS peIIaTh
OMOJIOTUYECKHE 3a/laud, COCTaBJISITh
TCHOTHITINYECKHE CXEMBI CKPEIIUBAHHSI
JUI  Pa3HBIX THUIIOB HACJEJIOBaHHMS
MPHU3HAKOB Y OPTaHU3MOB, COCTaBIISIThH
CXEMBI TIepeHOCa BEIIECTB U SHEPTUU B
IKOCHCTEMAX (IIeTTH TTUTAHUS, TUIIECBhIC
CETH)

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIE CPEICTBA
MIOMCKA, aHaTN3a 1
WHTEPIpPETAINN
uHbOpMaIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 32144
npodeccrnoHabHOM
JeSTeTbHOCTH

B 00JacTH 1IEHHOCTH HAYYHOIO
MO3HAHUS:

- c(hOpMHUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKu u o0IIeCTBEHHON
NPAaKTUKH,  OCHOBAaHHOTO  Ha
Jraore KYJIBTYP,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpUICHCTBOBAHHE SI3BIKOBOU
U YUTATEIbCKOW KYJIBTYPHI Kak
CpeACTBa B3aMMOJICHCTBUS MEXKITY
JIFOIBMHU U TIO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTH HAy4YHOU
JeSTebHOCTH, TOTOBHOCTh

OCYIIECTBJISATh  MPOCKTHYIO |
HCCIIEA0BATENbCKYIO
NEeSATEIbHOCTh WHIUBHUAYyaTbHO W
B I'pyIIIE;

OsBnageHue YHUBEPCATbHBIMHU
yq€6HbIMH I1I03HaBATCJIIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopManmeii:
- BJAJIeTh HABbIKAMU MOJIYYEHHUs

c(hOpMHUPOBAHHOCTh YMEHHMA
KPUTHYECKH OLICHWBATh WH(OPMALHUIO
OMOJIOTUYECKOTO coJiep KaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
W3 Pa3IMYHBIX HCTOYHUKOB (CpeICTBa

MaccoBo  mH(pOpMAIMK,  HAYYHO-
MOMYJISIPHBIE MaTepuabl);
WHTEPIPETHPOBATH ITUYECKHUE ACTICKTHI
COBpPEMEHHBIX UCCIIeTIOBaHUI B
OMOJIOTMH, MEIUILIMHE, OMOTEXHOIOTHH;
paccMaTpuBaTh rI00anbHBIC
9KOJIOTMUECKHE poOIEeMBI
COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHONIICHHIO K HHUM COOCTBEHHYIO
MIO3HIINIO;

c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIC THCHMEHHBIC M YCTHBIC
COOOIIIEHUsI HA OCHOBE OMOJIOTUYECKOM
uHpOpMAIHH u3 HECKOJIbKUX
HUCTOYHUKOB, TI'PaMOTHO HUCIIOJIB30BATh
MOHSATUWHBIN anmapat OHOJIOTHH




uHpOpMAIIMA W3  HMCTOYHHUKOB
Pa3HbIX THUIIOB, CAMOCTOATCIBHO
OCYIIECTBIISITH  MOWCK, aHAIN3,
CHCTEMaTHU3aLINI0 u
WHTEPIPETAIHIO UHPOpMAITUU
pa3NUYHBIX  BUAOB U GopM
MIPEICTABIICHHST,

- CO3JaBaTb TCKCThI B Pa3JIMIHBIX
dbopmaTax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIU u I (S:10)71
ayJIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPEeACTaBICHNS M BU3yaIH3aluH;

- OIEHMBATh  JOCTOBEPHOCTb,

JETUTUMHOCTh HMH(pOpMAIUH, ee

COOTBETCTBHE MIPABOBBIM u
MOPATbHO-3THYECKHM HOPMaM;

- HCITOJIH30BaTh CpeacTBa
MH(POPMAIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B perieHnn KOTHHTHUBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a/1a4 c
cOOIrOIeHrEM TpeboBaHMt
PrOHOMUKH, TEXHHKH
0e30IacHOCTH, TUTHEHEI,

pecypcocOepereHusi, MPaBOBBIX H
ATHYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJIETh HaBBIKAMU
pacrio3HaBaHUA )41 3allINThI
nHpopMmanuu, HHHOPMATMOHHON
0€30MacCHOCTH JTUYHOCTH

OK 04. DddexruBHO
B3aUMOJCHCTBOBAThL u
paboTaTth B KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTHL K CaMOpPa3BHUTHUIO,
CaMOCTOATCIIbPHOCTHU n
CaMOOIIPEACICHUTO,

-OBNIJICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U
COLIMAJIbHOM JeSITEIbHOCTH,
OBJlaleHHe YHUBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
JelHCTBUSIMU:

0) coBMeCTHAas 1eITeJIbHOCTD:

- TIOHMMaTh M HCHOJIb30BATh
MPEUMYILIECTBA KOMaHIHOW U
WHIMBUIYIbHOU PaOOTHI;

- TPUHUMATH IEJIH COBMECTHOM
NEATEeIIbHOCTH, OPraHU30BbIBATh U
KOOPJAMHHUPOBATh ACHCTBUS 1O €€
JOCTHUKEHHIO: COCTaBIATh IIJIaH
JNEUCTBUN, pacIpeneisiTb poiid ¢
Y4E€TOM  MHEHUW  YYaCTHHKOB

NpUOOpETeHUE  OMbITa  MPUMEHEHUs
OCHOBHBIX METOJIOB Hay4YHOTO
MTO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTHH:
HaGHIOI[GHI/ISI 148 Ol CaHUusA JKUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUN;
opraHnu3anvuun )41 IMPOBCACHU A
OMOJIOTHYECKOTO AKCTIEPUMEHTA,
BBIABNXXCHU A THUIIOTE3, BBIABIICHUA
3aBUCUMOCTH MEXKIY HCCIeIyEeMbIMU
BCIN4YnHaMU, OG’bSICHeHI/ISI MOJIYUYCHHBIX
pe3yiapTaToB W (hopMyIupoBaHUS
BBIBOZIOB C HCIIOJIB30BAHUECM HAYYHBIX
MOHSITUHI, TEOPHUI U 3aKOHOB




o0cyXaTh

COBMECTHOI paboThI;
- KOOPIMHUPOBATH W BBITIOJIHATDH
paboTy B YCJIOBHSAX pPEaJbHOTO,

pe3yabTaThl

BUPTYaJILHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIICCTBISATH  TO3UTHUBHOE
CTpaTeTHYECKOe TIOBEJCHHE B
pa3IUnYHbBIX CUTYaIIUsX,
TIPOSIBIIATH TBOPYECTBO u
BOOOpaKkeHUe, OBITh
WHUIIMATHBHBIM

Osiajenne YHHBEPCAIbHBIMU

PeryJIITHBHBIMH 1eCTBUSIMH:
r) IpUHATHEe ce0 M JPYrux
JIofei:

- [pUHUMATh  MOTHUBB U
apryMEeHTBbl [JpYrux JIIOAEH IIpU
aHaimse pE3yJIbTaTOB
NEeSATEIbHOCTH;

- IpU3HABaTh CBOE MIPABO M MPABO
JPYTUX JIFOJICH HA OLTHOKMY;

- pa3BUBaTh CIOCOOHOCTh
MOHUMATh MHpP C  TO3WIUU
JPYTOT0 YeJIOBeKa

OK 07. CoxmelicTBOBATHL
COXPaHEHUIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
HU3MCHCHHUH KJIMarta,
MPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ exTUBHO NEHCTBOBATH
B UpE3BbIYaHBIX
CUTyalusiIx

B o0s1acTH 3K0J10rHYECKOT0
BOCIIMTAHMS:

- c(hOpMHUPOBAHHOCTH
3KOJIOTUYECKOMN KYJIBTYPBI,
MOHMMAaHHUE BIUSHUS COLMAJIBLHO-
SKOHOMHUYECKUX IMPOIECCOB Ha
COCTOSIHUE MPUPOIHOMN u
COLIMAIBHOW Cpe/ibl, OCO3HaHUE
JI00aTBHOTO XapaxkTepa
IKOJIOTUYECKHUX MPOOIIeM;

- IJIaHUPOBAHUC u
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpY’Kalollled cpeje Ha OCHOBE
3HAHUA eyen YCTOHYHBOTO
Pa3BUTHA YCIOBCUCCTBA,
AKTUBHOE HEMpUATHE JEHUCTBUH,
MPUHOCSIIMX BpPE OKpPYKaroulen

cpene;
- YMEHHE MIPOTHO3UPOBATH
HeOIaronpusITHhIC

DKOJIOTHUYCCKUE IOCIICICTBHS
MpENPUHUMAEMbIX JIENCTBHA,
MpeI0TBpaIaTh UX;

- pacuMpeHue OITBITa
JIeSITEIbHOCTHU DKOJIOTHUECKOM
HAaNpaBJIE€HHOCTH;

c(hOpMHUPOBAHHOCTH yYMEHUS
MPUMEHSTh TOJNy4YEHHBIC 3HAHUS IS
00BACHEHUS OHOJIOrHYECKUX
MPOLIECCOB W SIBJICHUM, NIl MPUHSATHS
MPAKTUYECKUX peteHnit B
MOBCEAHEBHOM  JKW3HU C  IEJIBIO
oOecrieyeHnss 0€30IIACHOCTH  CBOErO
3I0POBbSI M 3JIOPOBbS OKPYKAIOIIUX
JIOJIeH, COOIOZICHUS 3J0POBOTO 00pasa
YKU3HHU, HOPM TPaMOTHOTO TTOBEJICHUS B

OKpYXKarolllel  MPUPOAHOM  CpeIE;
MMOHMUMaHHe HEOOXOIUMOCTHU
HUCITOJIBb30BaHUA [[OCTI/I)KGHI/II\/JI
COBPEMEHHOM Oounosorun u
OMOTEXHOJOTHHA Il  PAlMOHAIBHOTO
MIPUPOIONOIB30BAHUS




- OBJIAJICHHE HaBBIKAMHU Yy4eOHO-
HCCIIEA0BATENIbCKOM, IPOEKTHOU U
COIIMAIbHOMN AEITEIHLHOCTH

IK  2.5. Cobmonatsk
TpeOoBaHUs OXpaHBI
OKpYy>Karolen cpensl,
OXpaHbl Tpyaa u
IIPOMBILLITICHHOU

0€301acHOCTH npu
CTPOUTEIILCTBE u

IKCIUTyaTallul  KEJIE3HBIX
J0por

- c(hOpMHUPOBAHHOCTh yMEHUs Ha OCHOBE denepanpHOTO
KJIaCCU(UKALIMOHHOTO KaTaJllora OTXOJOB OINpEAeNATh KJIacC OMacHOCTH

OTXOJIOB; arperaTHoe COCTOSHHE U (U3MYecKyro (GopMy OTX0I0B
MIPOU3BO/JICTBA;

- OBJIAJICHUE METOJAMM  OIpEIEICHUs] TMOKa3aTejled  yMCTBEHHOM
paboTOCIIOCOOHOCTH,  OOBSICHEHHWE  TIOJYYCHHBIX  pE3yJIbTaTOB M

(dbopMynupoBaHHe BBIBOJAOB (IMMCHMEHHO) C HCIIOJIB30BAHHEM HAYYHBIX
MOHSTUH, TEOPHUIl U 3aKOHOB;

- chopMHUPOBAaHHOCTH YMEHHS aHAJIM3UPOBATh HH(OPMAIMIO O HAYYHBIX
JOCTIDKCHHMSX B  00JacTH TeHETHYECKHMX TEXHOJIOTHH, KIIETOYHOMH
HWHXXCHCPHUHU, THIICBLIX 6PIOT€XHOJIOFI/II71;

- cOpMHPOBAHHOCTh YMEHUS aHAJIU3UPOBATh MH(POPMAIMIO O Pa3BUTHHU
MMPOMBIINIJIICHHBIX 6HOT€XHOJ’IOI‘HI>1 1 UX NPUMCHCHHU B JKU3HU YCJIOBCKA

B pesynbraTe ocBOeHMS MPOrpaMMBbl Y4eOHON TUCIMIIMHBI (TIpeAMEeTa) peain3yeTcs mporpaMmma
BOCITUTAHUSI, HAMPaBJICHHAs Ha (GOPMUPOBAHUE CIICAYIONIMX JIMYHOCTHBIX pe3ypTaToB (JIP):
JIP 9 ColGnromaromiuii ¥ ponaraHIupyonuil mpaBuiia 3J0pOBOro u 6€30MacHoro odpasa >KU3HH,

CriopTa;

MpeaynpexX a0

au00  TPEOJIONICBAIONINN  3aBUCHMOCTA  OT  aJKOTOJs, Tabaka,

TICUXOAKTUBHBIX BELIECTB, a3apTHHIX UIp U T.J. COXpaHAIOMIMI NCUXOJOTUYECKYI0 YCTONYMBOCTH B
CUTYAaTHBHO CJIOKHBIX WM CTPEMUTEIBHO MEHSIOIINXCS CUTYaIUX.
JIP 23 TMonmyuenue o0y4JaronuMucs BO3MOKHOCTH CaMOPACKPBITUS U CaMOpeATH3aIIHs TNIYHOCTH.
JIP 30 Ilonumaromuii CYIIHOCTh M COIMAJIBHYIO 3HAYMMOCTh CBOEH Oynymied mpodeccun,
MIPOSIBJIAIOIINN K HEW YCTOMYMBBIM HHTEPEC.




2 CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIATLJIMHBI (ITPEIMETA)

2.1 O0beM yueOHOI M CUMIIMHBI (TIpeAMeTa) U BUABI Y4eO0HOH padoThl

Bupa yueOHoii padoThI Ooném B
yacax
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOH AUCHMILINHBI (IpeaMeTa) 72
B T.U.
OcHoBHoOe€ conepxxaHue 52
B T.U.
Coneprxanne y4eOHOTO MaTepraa 38
MIPAKTUYECKUE 3aHATUSA 12
nabOpaTOPHBIE 3aHIATHS 2
IIpojeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 12
B T.4.:
TEOpEeTHYEeCKoe 00yueHue 2
MIPaKTUYECKUE 3aHATHS 8
nabopaTOpHBIE 3aHITHS 2
KourpoJsbHnas padora 6
IIpome:xxyTounas arrecrauus B opme 2

oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTn4ecKuii IJIaH U coepxkaHue yueOHoil nucuuniaudbl (mpeamera) OY .13 BUOJIOI'UA

®opmupyemblie
KOMIIeTeHI[UH
HaumenoBanmue Conep:xxanue y4e0OHOro MaTepuaJjia, NPaKTUYIEeCKUe M JIa00OpaTOPHbIE 3aHATHS, Oo0bem (OK, IIK) u
pa3iesioB U TeM CaMOCTOsITe/IbHAsA padoTa o0yUyarmuxcst 4acoB JIMYHOCTHBbIE
pe3yJibTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Pasznea 1. KileTka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 18
Tema 1.1. 2 OK 01
buosorus kak Coaep:xanue y4eOHOro MaTepuajia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciii OWOJOTHUECKUX 3HAHWU. CBS3b OMOJOTHH C JIPYTMMH HayKaMu: OHOXHMHS, JIP 23
XapaKTEePUCTHKA Ouodusnka, 6uoHNKa, reHoreorpadus u aAp. Posb U Mecto GHONOTHE B (GOPMUPOBAHUH COBPEMEHHOM JIP 30
JKM3HHU HAy4YHOW KapTHHBI MHpA. YPOBHH OpraHU3aIMH XKUBOM Martepuu. OOImas XapaKTepuCTUKa KHU3HU,
CBOMCTBA XKHUBBIX CUCTEM. XMUMHUYECKHI COCTaB KJIETOK
Tema 1.2. 6 OK 01
CtpykTypHO- ConepxaHue y4eOHOro Marepuasia 2 OK 02
pynxuuonanbHas Knerounass teopuss (T. LlBamu, M. IlIneitnen, P. BupxoB). OCHOBHBIC TMOJOXKEHHS COBPEMEHHOMN OK 04
opraHmu3anus KJIETOYHOW TeOopuu. THIBI KIETOYHOM OpraHM3alUU: IPOKAPUOTUYECKHUM U HYKAPUOTUYECKUM. JIP 23
KJIETOK OJHOKIETOYHbIE U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOeHHE NPOKapHuOTHYECKOW KieTku. CTpoeHue JIP 30
HYKApHOTHUECKON KIeTKH. Heknerounslie hopMbl KU3HU (BUPYCHI, OakTeprodaru)
JlaGoparopHnas padora Nel 2
CrtpoeHue KJIEeTKH (pacTeHHs], )KUBOTHBIC, TPUOBI) U KJIETOYHBIE BKIIFOUEHUS (Kpaxmal, KapOTHHOHIBI,
XJIOPOIUTACTHI, XPOMOILIIACTHI)
IIpakTyeckoe 3ansaTHe Nel 2
Bupycuble u OakrtepuanbHbie 3a0oseBaHus. OOlue MPUHLIMIBI HCHOJIB30BAaHUS JIEKAPCTBEHHBIX
BemecTB. OcOOEHHOCTH MPUMEHEHHS] aHTHOMOTHKOB.
IIpeocmasnenue ycmuvlx coobwjenuii ¢ npezenmayueli, NOO20MOGNIEHHbIX NO NEPeyHI0 UCHMOYHUKOS,
PEKOMEHO0BAHHBIX NPenoodasamenem
Tema 1.3. 4 OK 01
CTpykTypHO- ConepxaHue y4eOHOro MaTrepuasa 2 OK 02
¢pynkuuonanbubie | XpomocomHas Teopus 1. Moprana. CrpoeHne XpoMocoM. XPOMOCOMHBIM HaOOp KIETOK, JIP 23
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dakropnl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUTIOMAHBIA M JUIUIOWIHBIN Habop. HykienHOBBIC JIP 30
HacaencTeennoctu | kucnorel: JIHK, PHK naxoxnenue B kieTke, ux crpoeHue W (GyHKIMU. MaTpuUYHBIE HPOIECCHl B

KJIETKE: peruTiKaIys, Onocuures Oenka, penapanus. | eHeTHYeCKHUii KOJT M €ro CBOHCTBA

IIpakTyeckoe 3ansaTHe Ne2 2

Pemenue 3aa4 Ha onpe/ieieHrne MOCaeA0BaTeIbHOCTH HYKJIEOTH/I0B, aMUHOKHCIIOT B HOPME U B CiIydae

M3MEHEHUS MOCIeI0oBaTeIbHOCTH HyKieoTu 0B JJTHK
Tema 1.4. 2 OK 02
OO0MeH BewecTB H Coaepixanue yueOHOro MaTepuajia 2 JIP 23
npeBpaileHue [Tonsitne MeTaboMM3M. ACCUMIIIAIMS M JTUCCUMUJISALINS - JIBE CTOPOHBI MeTaboim3Ma. Tumbl oOMeHa JIP 30
JHEPI'MH B KJIeTKe BEIIECTB: aBTOTPO(HBIM U reTepoTpodHBId, a’poOHBII W aHa’poOHBINA. [lmacTuueckuit oOMeH.

®dortocrHTE3. XEMOCHHTE3
Tema 1.5. 2 OK 02
Kusuenuslii uuka | Comepanue y4eGHOr0 MaTepuala 2 OK 04
KJeTKH. MuUTO3. Knerounsnif nuki, ero mepuoasl. MHUTO3, €ro CTaiuM W MPOUCXOAdIIME Mpouecchl. buomoruueckoe JIP 23
Meiio3 3HaueHne Muto3za. Meino3z u ero craguu. [loBenmeHne xpomocom B Menose. KpoccuHrosep. JIP 30

buonornueckuii cMbIc Melio3a
KonTposabnas MonexkyJspHbII ypOBEHb OPraHU3aLUU KUBOTO 2
pabora
Pa3nes 2. Ctpoenue u gyHKIMHM OpranusmMa (Bcero) 20

(14+6)

Pa3nes 2. Ctpoenue u pynkuuu opranusma (1 cemectp) 14
Tema 2.1. CTtpoenue 2 OK 02
Oprasusma Coaepixkanue yueOHOro MaTepuaJa: 2 OK 04

MHOroKJIeTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpraHoB W CHUCTEMBbI OpPraHOB B MHOTOKJIETOYHOM JIP 23

opraHusme. ['omeocras opraHuszma 4 ero noJJep:KaHue B IPOLECCE )KU3HEAEATEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
Dopmbl Coaepixanue yueOHOro MaTepuajia 2 JIP 23
Pa3MHOKEHUS ®dopMBl pa3MHOXKEHHsSI OpraHu3MoB. becrmoisoe u TmonoBoe pa3MHOkeHHEe. Buasl Oecmosoro JIP 30
OpPraHu3MoB pasmHOxeHus. [lonoBoe pasmHoxeHue. ['amerorenes y XUBOTHbIX. CepMaTOreHe3 U OOTEHES.

CTpoeHue NoJIOBBIX KJIETOK. OIII0A0TBOPEHUE
Tema 2.3. 2 OK 02
OnTorenes Coaepixanue yueOHOro MaTepuajia 2 OK 04
pacTreHmi, NunuBuayanpbHOE pa3BUTHE OpraHU3MOB. DOMOpHOreHe3 u ero craauu. [locToMOpHOHANBHBIN MTEPHOI. JIP 23
KMBOTHBIX H Craguy 1mocTSMOPHOHANIBHOTO PAa3BUTHS Y KHBOTHBIX M 4enoBeka. lIpsmMoe M HempsiMoe pa3BUTHE. JIP 30
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YeJ10BeKa bruonornueckoe crapenue u cMeptb. OHTOr€He3 paCTeHUHN
Tema 2.4. 4 OK 01
3aK0HOMEPHOCTH Conep:kanne y4eGHOr0 MaTepuaia 2 OK 02
HACJIe/I0BAHUA OcCHOBHBIE TOHATHS TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHel [. Menzgens OK 04
(MOHOTHOpUTHOE ¥ TOJUTHOPUIHOE CKpeluBaHue). B3anMoaeiicTBre reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemenue 3aa4 Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB IPH MOHO-,
-, TIOJUTHOPUIHOM U aHAJM3UPYIOIIEM CKPEIIMBAHUH, COCTAaBICHHE TE€HOTUIIMYECKHUX CXEeM
CKpEIIMBaHUS
Tema 2.5. 4 OK 01
CuensieHHoe Conep:xxanue y4e0OHOro MmarepuaJja 2 OK 02
HacJIeJ0BaHHe 3akonbl T. Moprana. CueruieHHOE HaclleZJOBaHME TI'€HOB, HapyleHue cuemieHus. HacienoBanue JIP 23
NPU3HAKOB MIPU3HAKOB, CIEIJIEHHBIX C OJIOM JIP 30
IIpakTHyeckoe 3ansiTue Ned 2
Pemenune 3agau Ha omnpeneneHUe BEPOSATHOCTH BO3HMKHOBEHHS HACJEICTBEHHBIX IPU3HAKOB IPU
CIETUICHHOM HAcJIeJ0BaHUH, COCTaBICHHE FTeHOTUITHYECKIX CXeM CKpEHIMBaHU
2 cemecmp 40
Pasznea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 6
Tema 2.6. 4 OK 01
3aK0HOMEPHOCTH Conep:kanne y4e0HOr0 MaTepuaia 2 OK 02
H3MEHYHUBOCTH N3meHunBOCTh NpHU3HAKOB. Buabl W3MEHUMBOCTHU: HACIEACTBEHHAas M HEHACJIEACTBEHHAas. 3aKOH OK 04
TOMOJIOTUYECKHX PAOB B HachencTBeHHOW m3meHunBocTH (H.M. BaBwmiioB). MyrtanuwonHas Teopus JIP 23
M3MEHYMBOCTH. Bl MyTanuii 1 npuunHbl UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacnencTtBeHHble JIP 30
3a00eBaHUsl 4YeJOBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HHM deloBeKa. boJie3HW ¢ HaclieCTBEHHON
IIPEIPACIIONOKEHHOCTbIO0. 3HAUY€HUE MEIUIMHCKOM TE€HETUKH B TNPEJOTBPAICHUM U JICYCHUH
TeHEeTUYECKUX 3a00JIeBaHH YelIoBeKa
IlpaxkTuyeckoe 3ausitue Ne5 2
Pemenne 3amau Ha omnpeaeneHUe TWMAa MYyTalMd TpU TepeJadye HaCIEICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE F'€HOTUITMYECKUX CXEM CKPEIIMBaHUs
KonTpoabnas Ctpoenue u GyHKIIMN OpraHu3Ma 2
pabdora
Pasnen 3. Teopusi 3BoJ110nMK 6
Tema 3.1. UcTopus 2 OK 02
IBOJIIOLMOHHOT0 Coaepixanue yueOHOro MaTepuajia 2 OK 04
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YUYeHHusl. [Tepsbie sBomounonHble KoHuenuuu (K.b. Jlamapkx, XK.JI. broddon). DBomounonHas Tteopus JIP 23
Muxkpo3Bosrouust Y. lapBuna. CuHTeTHUECKasi TEOPHUS SBOJIIOLNU U €€ OCHOBHBIE MOJIOKEHUS. JIP 30
MuxkposBomtorus. Ilomynsauus kak dJeMeHTapHas eIWHHUIA HBOJIOUUU. ['eHeTHYecKue OCHOBBI
HBOJIIOIMH. DJIEMEHTapHbIe (HaKTOpPBl BONIONMU. EcTecTBeHHBIH OTOOp - HampaBisOUIMi (akTop

sBooNMK. Buioo6pa3oBaHre Kak pe3ysnbTaT MUKPOIBOIIOIUT
Tema 3.2. 2 OK 02
MakposBoionusi. | Cogep:kanue y4eOHOro MaTepuaia 2 OK 04
Bo3nukHoBeHHE U MakposBomronus. PopMbl U OCHOBHBIE HarpasieHHs: MakposBomouuu (A.H. Cesepuo). Ilytu JIP 23
Pa3BUTHE )KM3HU HA | IOCTHXXEHUs OMosiormueckoro nmporpecca. Coxpanenue 6uopazHoobpasus Ha 3eMiie. JIP 30
3emie l'unoTe3sl U Teopun BO3HUKHOBEHMs XM3HM Ha 3emiie. [losiBJIeHHE MEpBBIX KIETOK M WX HBOJIOIHSL.
[Tpokapuotrsl u dykapuoThl. I[IpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX ITAPCTB 3YKapUOT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Coaepixanue yueOHOro MaTepuajia 2 OK 04
1€J10BEKA — AHTpomnosorusi — Hayka o0 4eynoBeke. CucTeMaTHYecKoe MOJIOkKEHUE 4denoBeka. CXOJICTBO U OTINYHUSA JIP 23
AHTPOIIOreHEs3 YeJI0BEKa C )KMBOTHBIMHU. OCHOBHBIE CTaINN aHTPOIIOrEHE3a. DBOJIIOLMS COBPEMEHHOT'O YEJI0OBEKA. JIP 30
YenoBeueckue pachl M HUX €AMHCTBO. Bpemss M myTH pacceleHUs UeJoBeKa IO IIJIaHETe.
[TpucrocobIeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM CpEJIb
Pasnen 4. IkoJiorust 18
Tema 4.1. 2 OK 01
JKOJOTHYECKHE Conep:kanue y4eGHOI0 MaTepualia 2 OK 02
(daxrTopel u cpeabl | Cpensl oOMTaHMS OPraHU3MOB: BOJHAsA, HA3eMHO-BO3JYIIHAs, MOYBEHHAs, BHYTPUOPTaHHW3MEHHAs. OK 07
JKM3HHU OU3NKO-XUMUYECKHE OCOOCHHOCTH cpell oOuTaHusi opraHu3MoB. IlpucrnocoOneHuss opraHuzMoB K JIP 23
KHU3HH B pasHbIX cpenax. Ilonarme skomormyeckoro dakrtopa. Knaccupukanus 3KOIOTHYECKUX JIP 30
daktopoB. [IpaBmno muanmyma FO. JInbuxa. 3akon Tonepantaoctu B. lllendopma
Tema 4.2. 4 OK 01
Honyasuus, Conep:kanue y4eGHOr0 MaTepuasia 2 OK 02
coo01iecTBa, OKOJIOTMYECKasi XapakTEPUCTHUKA BUAA M MOMYISLUMU. DKOJIOIMYECKas HUINA BHJA. DKOJIOTMYECKUE OK 07
IKOCHCTEMBI XapakTepucTHKH monymsanun. CoolIiecTBa U SKOCUCTEMBI. broleHo3 u ero cTpykrypa. CBS3u Mexay JIP 23
opranu3mMamMu B OwuorieHo3e. CTPYKTYpHBbIE KOMIIOHEHTBI IKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI, JIP 30
penyuenTsl. KpyroBopoT BEImecTB ¥ NOTOK 3HEPTUH B dKocucTeMe. Tpoduueckie ypoBHH
IIpakTH4yeckoe 3ansiTue Ne6 2

Pemienne mpakTUKO-OPHUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN MO NEPEHOCY BEIIeCTBA M SHEPIUH B
9KOCUCTEMAaX C COCTaBJICHHEM TPO(UUYECKUX Lenel U mupaMu OMoMacchl U SHEPTUU
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Tema 4.3. buocdepa 2 OK 01
- 1J100a/IbHast Copep:xanue y4eGHOro MaTepuajia 2 OK 02
IKOJIOTHYeCKas buochepa — xuBas o6onouka 3emun. Pa3Butme mnpencrtaBneHuid o Ouochepe B Tpymax B.U. OK 07
cucremMa Bepnanckoro. O6nactu 6uocdeps! U ee KOMIOHEHTHI. JKiBoe BemecTBo 6uocdepsl u ero yHKIHH. JIP 23
3aKoHOMEpHOCTH cymiecTBOBaHUs Onocheprl. OcobeHHocTH Onochepsl Kak TII00ATBHONW SKOCHCTEMBI. JIP 30
Junamuueckoe paBHOBece B Ouocdepe. KpyroBopoTsl BemeCTB U OMOT€OXUMHUYECKHE IIUKIIBL.
['moGasibHBIC HKOTOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Conep:kanne y4e0HOI0 MaTepuaia 2 OK 02
(axTopos Ha AHTpONOreHHbIe BO3ACUCTBUS Ha OHocdepy. 3arps3HEHHs KakK BHJ aHTPOIOTCHHOTO BO3JEHCTBHUS. OK 04
ouocgepy AHTpOIIOTeHHBbIE BO3JEHCTBUS Ha atMocdepy. BozneiictBusi Ha ruapocdepy. BozneiicTtBus Ha OK 07
autocdepy. AHTPOIIOTEHHBIE BO3ACHCTBUS HA OMOTHYECKUE COOOIIECTBA. IK 2.5
IpakTuyeckoe 3auaTue Ne7 (npodeccHoHaILHO-0PHEHTHPOBAHHOE) 2 JIP 23
OTx0/1bI IPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLMATIBHO- Coaepixkanue y4eOHOro MaTepuajia 2 OK 04
IKOJIOIHYECKUX 310poBbe U ero cocrapistouie. OakTopsl, MOJIOKUTEILHO U OTPULATEIBHO BIMSIOIINE HA OPraHU3M OK 07
¢axrTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JEHCTBUIA Ha 3J0POBHE UEJOBEKa (DJIEKTPOMArHUTHBIC OIS, K 2.5
310pOBbe YeJIOBeKa | OBITOBAas XUMUsI, U30BITOYHBIC IITYMBI, paJHaIis | T.I1.). AJanTamnus opraHu3Ma 4delioBeka K (akropam JIP 9
okpyxatomeid cpeasl. [IpuHuunel GopMupoBaHus 370poBbecOeperaroniero noseaeHus. dusnueckas JIP 23
AKTUBHOCTbH U 3JI0pOBbE. bBHOXMMUYECKHE aCIIeKThI palMOHAIBLHOTO MUTaHUS JIP 30
JlaGoparopHasi padora Ne2 (mpo¢eccuoHAILHO-OPUEHTHPOBAHHOE) 2
YMcTBeHHas: pab0TOCTIOCOOHOCTh
KonTpoabnas Teopernueckne aceKThl 3KOJIOTMU 2
pabdora
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJepKaHNe (COePKAHUE MPUKJIATHOTO MOIYJIs1)
Pasnen 5. buoJsiorusi B :ku3Hmn 8 OK 01
Tema 5.1. 4 OK 02
BuorexHo/ioruu B Conep:xanue y4eGHOro MaTepuaia 2 OK 04
JKU3HH KaKI0T0 BroTexHOIOrHs Kak HayKa M MPou3BoACTBO. OCHOBHBIE HAIPABICHHS COBPEMEHHON OMOTEXHOJIOTIHH. IIK 2.5
Metonsl OuotexHomoruu. OOBEKTHl OMOTEXHOJIOTUU. JTHKA OMOTEXHOJOTHYECKMX W TCHETUYECKUX JIP 23
OKCIIEPUMEHTOB. IIpaBWia IOMCKAa M aHajiM3a OMOASKOJIOTHYECKOW HMH(POPMAIMH M3 Pa3IMYHbIX JIP 30

UCTOYHUKOB (HayuHas W y4yeOHO-Hay4yHas JUTepaTrypa, CpPEACTBa MAacCOBOM HHQOpPMAaLUH, CETh
WHuTepHeT u npyrue)
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IIpakTnueckoe 3ansitue Ne§

2
Kelicel Ha aHanmu3 wHGOpPMALMKU O HAYYHBIX JOCTHKEHHUAX B OOJIACTH T€HETUYECKHX TEXHOJIOTHIA,
KJIETOYHOU WH)KEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHIA.
Tema 5.2. 4 OK 01
Buorexnosornu B | IIpakTnueckoe 3ansitue Ne9 4 OK 02
npombinLieHHocTH | Keiichl Ha aHann3 MHGOPMAIUHU O Pa3BUTUH IPOMBIIUIEHHBIX OMOTEXHOIOTHIA OK 04
K 2.5
JIP 23
JIP 30
IIpome:kyTo4Hasi aTTecTAlMs N0 TUCHMILIMHE (MpeaAMeTY): nuddepeHnpoBaHHbBIH 3aueT 2
Bceero: 72
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3. YCJIOBUS PEAJIM3ALIMA TPOTPAMMBI YYEBHOM JUCITATLIAHBI
(IIPEJIMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

VYueOHast JucIUIUIMHA (IpeAMET) peanu3yeTcs B yueOHOM KaOuHere 0e30MacHOCTH
KU3HEIEATEIbHOCTH U OXPAHBI TPY/A.

ObopynoBanue yueOHOTO KabuHeTa:

— II0CaJI0YHBIE MECTa MO KOJUYECTBY 00yUaroLuXCs;

— pabouee MeCTO MpernoaBarTes;

— METOJIMYECKHE MAaTepUabl MO JUCHUIUIMHE (MIPEIMETY).

Texnuueckue cpeiacTBa oO0ydeHHss pabodero MecTa MpPenojaBaTelsi: KOMIBIOTEPHOE
000pyI0BaHNEe, COOTBETCTBYIOIIIEE COBPEMEHHBIM TpeOOBaHUSM OE30MACHOCTH W HaJI&XKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJBb30BaHUS KaOMHETa C LENbIo
M3y4deHUs Y4eOHOW IUCIUIUIMHBI (TIpenMeTra), MYJIbTUMEIUHHOE 00O0pynoBaHHE (TIPOSKTOp H
MPOSKIIMOHHBIN YKPaH UM HHTEPAKTUBHAS JOCKA), IOKAIbHAs CeTh C BBIXOJIOM B Internet.

HaumenoBanue crenuanbHOrO TMOMELIEHUS: y4yeOHas ayauTopus JUisl TPOBEIEHUs
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYIbTAIMH, WHAUBUAYATbHBIX KOHCYIbTAIlUH, TEKYIIETO
KOHTpPOJIS, TPOMEXYTOYHOW aTTecTalli, OCHAllleHHas OO0OpYyJOBaHMEM M TEXHUYECKUMH
CpeAcTBaMU OOYYEHHs, a TaKKe€ YHMTAIbHBIM 3a], MOMEIICHHE JUISI CaMOCTOSTENBbHOM paloThI, C
noctyrioM k cetu «MuTepHeT» m DMOC. OcHaIeHHOCTh: KOMIUIEKT y4yeOHOW MeOenn, HOYTOYK,
MPOEKIIMOHHOE 000pyI0BaHNe (MYIbTHMEIUUHBIN TPOSKTOP U IKPaH).

IlepeyeHb JIMIEH3MOHHOTO W  CBOOOJHO PACHPOCTPAHAEMOIr0 MPOrPaMMHOIO
obecreyeHus:

Cucremnoe u npukaagsoe 110

I_Jﬁ[ HaumenoBanue Ne nuuensuu
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 Kopobounas (pa3nbrit Ne Ha kaxmon
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KIL.4863RAQFQ
13 |Konrent-¢puabtp SkyDNS 10-05109
IIporpammuoe ob6ecneuenune no GNU General Public License (cBo60ogHO pacnipocTpansieMoe)
No ITepeuenp
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3yyenun npeamera B (popmate 3JIeKTPOHHOI0 00ydyeHus1 ¢ ucnouan3zosanuem 10T
[Tporpammer anst Buneokondepennmii: Zoom Cloud Meetings, SAnnexkc Tememocr.
DnextponHas iardgopma Moodle.

3.2. UnpopmanoHHOe oOecniedeHre peajn3anuu NpPorpaMmbl

Jlnst peanuzanuu mporpaMMbl OMOIMOTEYHBINH (HOH 00pa30BaTENBLHON OpPraHU3alUN JOJDKEH
UMEThb TIeYaTHblE W/WIM JJIEKTPOHHBIE o0Opa3oBaTelbHble U WH(POPMALMOHHBIE PECYPCHI,
PEKOMEH/TyeMbIe JUIS UCTIOJB30BaHUs B 00pa30BaTeIbHOM TIpoIiecce.
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IlepeyeHb pexOMeHAyeMbIX Y4YeOHBIX W3IaHUI, JONMOJHUTEJILHOH JINTEPATYpPbl
NuTepHeT-pecypcoB, 6a3bl JaHHBIX O0M0M0TEYHOT0 oHaA:

3.2.1 OCHOBHBIC HCTOYHHKH:

1. buonorus: 10-it knacc: 6a30BbIii ypoBeHb : yueOHuk / B. B. ITaceunuk, A. A. KameHckwuii,
A. M. Py6mioB [u np.] ; mox penakiueii B. B. Ilaceunuka. - 5-e u3., crep. - Mocksa : [Ipocsernienue,
2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : sneKkTpoHHBId // JlaHb : BJIEKTPOHHO-
oubmoteynas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexxum ngoctyma: st aBTOPH3.
MOJIb30BaTENEN

2. buonorus: 11-i knacc: 6a30BbIi ypoBeHb : yueOHUK / B. B. [Taceunuk, A. A. KameHckui,
A. M. Py6nos [u ap.]. - 6-¢ usn., crep. - Mocksa : I[Ipocemenune, 2024. - 272 ¢. - ISBN 978-5-09-
112165-0. - Tekcr : snextpoHHbId // Jlab : 3ymekTpoHHO-OMOMMOTEeuHass cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum mocTymna: AJisi aBTOPHU3. MOJIb30BATEICH.

3.2.2 Ilepeyennb mpogeccMoHAJBHBIX 0a3 AaHHBIX U MH(OPMAIMOHHBIX CIHPABOYHBIX
cucTem:

3. Koncynprantllmitoc : cripaBOYHO-TIOMCKOBasi cucteMa : opuruanbHblil caifiT. — URL
https://www.consultant.ru/. - TeKCT : 3J€KTpOHHBIN

4. T'apanT : nuHpOpMaUUOHHO - TIpaBoBOM moprtan. — URL : https://www.garant.ru/ . —
TexcT : 2IIEKTPOHHBI.

5. Kogeke : npodeccuonanbHas cnpaBounas cucrtema. - URL :http://www.kodeks.ru/. —
TeKcT : 2JIIeKTPOHHBII

6. DnexkTpoHHas OubnMoTeka Y4eOHO-METOAMYECKOro IIeHTpa Mo O0Opa3OBaHHIO Ha
KEJIe3HOJIOPOKHOM TpaHcmopTte : obumuanbHbeiii caiit. — URL : https://umczdt.ru/books/. —
PexxuMm nocrtymna: st aBTOpHU3. MOJIB30BaTENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanb : anexkTpoHHas 6ubnuoreunas cucrema. — URL : https://e.lanbook.com/. — Pexxum
JIOCTYIIA: JJI1 aBTOPU3. MOJIB30BATENEH. - TEKCT : 3JIEKTPOHHBI.

8. BOOK.ru: snekrponHo-6ubmuoreuynas cucrema : cait / KHOPYC : uzmarenscTBo
yueOHoi auteparypsl. — URL : https://book.ru/. — Pexum gocrymna: s aBTOpH3. MOJIb30BaTEIECH
- TeKcT : AIEeKTPOHHBIM.

9. eLIBRARY.RU : nayunas 3JeKTpoHHas oubnmoreka : caidt. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum goctymna: aist 3aperucTpup.. Mojb3oBaTeneid. — TeKCT : AJIeKTPOHHBIN.

10. MunucrepctBo TpaHcnopta Poccuiickoit ®enepauuu : oQUIMANBHBIA callT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TeKCT : 37€KTPOHHBIMN.

11. PXK]I : opunmanshsiii caiit. — URL : https://www.rzd.ru/. — TekcT : 3eKTpOHHBIH

12. ®denepanbHOE areHTCTBO KEJIE3HOJIOPOKHOTO TPAHCIOpPTA : OQUIMATBHBINA CalT. —
Mocksa, 2009-2023. — URL : https://rlw.gov.ru/. — TeKCT : 3IeKTpOHHBIH.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHWS YUEBHOW JUCIUTLIMHBI

KonTposs u oneHka

(TIPEJIMETA)

pe3yJIbTaTOB  OCBOCHHUS

y4eOHOH  JMCIUTUTHHBI

(mpenmerta)

PacKphIBAIOTCS uepe3 JAMCHUIUIMHAPHBIC Pe3yJbTaThl, HAlpaBlicHHbIE Ha (OPMHUPOBAHHE OOIIMX
KOMITETEHIIHI TI0 pa3jiesiaM | TeMaM COJIEPKaHUs yueOHOro Marepuara.
[TpomexyTrouHas atrectanus B popme duppepenyuposannozo 3auema.

Ob6masi/mpogeccuoHaIbLHAS

KOMIIETEeHII U, THYHOCTHbIE Pa3nea/Tema T oneHoYHBIX MEePONPUATHH
pesyabTarsl (JIP)
Paznen 1. Kuaerka - | KoHTposbHas pabora
CTPYKTYPHO- «MonekynspHbIi YPOBEHb
pyHkunoHanbHan OpraHMU3aL1H )KUBOT0»
e/IMHMIIA )KUBOT'0
OK 01 Tema 1.1. buonorus kax | @poHTaNBHBINA ONPOC
OK 02 HayKa. O6mmas
JIP 23 XapaKTEPUCTUKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OnieHMBaemMasi ~ JUCKYCCHSL IO
OK 02 GyHKIIMOHATBHAS BOIPOCaM JICKIIUH
OK 04 OpraHu3anus KIETOK Brimonnenune u 3alIuTa
JIP 23 nmabopaTopHO PabOThI
JIP 30 IIpakTrueckoe 3aHATHE.
[IpencraBnenue YCTHBIX
cooOumeHnid ¢ mpe3eHTanuei,
MOJTOTOBJICHHBIX IO TEPEYHIO
HCTOYHUKOB, PEKOMEHJOBAaHHBIX
npenojaBaTeneM
OK 01 Tema 1.3. CrpykrypHo- | ®poHTaNBHBINA ONpPOC
OK 02 dbyakuunoHansHbie (pakTopsl | [IpakTHueckoe 3aHsITHE
JIP 23 HACJIEICTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O0men BemiecTB U | DPOHTATBHBIN OTPOC
JIP 23 MPEBpAILICHUE DHEPTUM B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | OOcyxaeHHe o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | neknun
JIP 23 Meiio3
JIP 30
Paznen 2. Crpoenme u | Kontponbnas pabora «CtpoeHue
(GyHKkunu opranuzma U QYHKIIUU OpraHu3Ma»
OK 02 Tema 2.1. Crpoenne | OueHuBaemasi IUCKyccus
OK 04 Opranusma
JIP 23
JIP 30
OK 02 Tema 2.2. @opmsbl | OpOHTANIBHBIN OIPOC
JIP 23 Pa3MHOXKEHHUSI OPraHU3MOB
JIP 30
OK 01 Tema  2.3. Ownrorene3 | TectupoBanue
OK 02 pacTeHMil, JKUBOTHBIX H
OK 04 YeJI0BEKa
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JIP 23

JIP 30
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTATBHBINA ONTPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTrueckoe 3aHsTHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB [IpakTrueckoe 3aHsTHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonomepnoctu | TectupoBanue
OK 02 M3MEHYUBOCTH [IpakTrueckoe 3aHsITHE
OK 04
JIP 23
JIP 30
Pa3znen 3. Teopus
IBOJIIOLUH
OK 02 Tema 3.1. Uctopus | @poHTaNBHBIN OMIPOC
OK 04 HBOJIIOLIMOHHOTO  y4YEHHUS.
JIP 23 MuUxkpo3BOTIOLIHS
JIP 30
OK 02 Tema 3.2. MakposBontouus. | OrnieHuBaeMas TUCKYCCHs
OK 04 Bo3HUKHOBEHHE U pa3BUTHE
JIP 23 JKU3HU Ha 3emie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBLHBIA ONIPOC
OK 04 YeJI0BEKa — aHTPOIIOTeHES
JIP 23
JIP 30
Pa3znen 4. Ixonorus KoHTponbHas pabora
«Teopernueckue aCIEKTBI
SKOJIOTHI
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (hakTOpBI U CPebl KUZHH
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. Tlonynsauus, | IlpakTuueckoe 3aHsTHE
OK 02 COO00IIIeCTBA, DKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKYCCHS
OK 02 rinobanbHas skojoruyeckas | TectupoBanue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Binstnue | TectupoBanue
OK 02 aHTpOINOreHHbIX (hakTopoB | [IpakTHdeckoe 3aHATHE
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OK 04 Ha Ouochepy

OK 07

K 2.5

JIP 23

JIP 30

OK 02 Tema 4.5. Bnusiaue | OuennBaemasi IUCKyccus

OK 04 COLMAJIBHO-IKOJIOTHYECKUX | BoIimomHenue nmabopaTopHOI

OK 07 ¢dakTOpOoB  Ha  37I0pOBbE | PaOOTHI

[IK 2.5 YeJIoBeKa

JIP9
JIP 23
JIP 30
Paznen S. buosorusi B | 3ammra Keica: INpPeICTaBICHHE
JKH3HH pe3yJabTaTOB  pelIeHUsi KeWcoB

(BBICTYIIJICHUE C TIPE3EHTAICH)

OK 01 Tema 5.1. buorexHonoruu B | BeimonHeHue keiica Ha aHaIu3

OK 02 JKU3HU KaXJq0r0 uHpopmarun 0 Hay4YHBIX

OK 04 JOCTHXKEHHSIX B obnactu

IIK 2.5 TeHETHYECKUX TEXHOJIOTHH,

JIP 23 KJIETOYHOU HUHXEHEPUH,

JIP 30 MUIIEBEIX OMOTEXHOJIOTHH,
MIPE/ICTABJICHHE pe3yabTaTOB
penIeHus KecoB

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

OK 02 MIPOMBIIIIEHHOCTH uHpopmarun 0 pa3BUTHH

OK 04 IPOMBIIIJICHHBIX OMOTEXHOJIOTHIH,

[IK 2.5 MIPEJICTABIICHUE pe3yJabTaTOB

JIP 23 pELIECHUS KENCOB

JIP 30
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5. HEPEYEHDb UCHTIOJIB3YEMbBIX METOJ10OB OBYUYEHMU A

5.1 IMaccuBHBbIE:

- JIEKIIUU TPaJUIMOHHbIE 0e3 MPUMEHEHHs] MYJIbTUMEAUNHBIX CPEICTB U 0€3 pa31aTOuHOro
MaTepuana;

- IEMOHCTpaIus yueOHbIX (PHIIbMOB;

- pacckas;

- CEeMHMHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYXKICHUS TOKIa/I0B CTYJEHTOB IO T€M WM UHBIM
BOIIPOCaM;

- CaMOCTOSITEIbHBIE M KOHTPOJIbHBIE PAaOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmsue npenooasamens Kaxk cyovekma ¢ 00 yuaruwumMcia Kak 00beKmom
NO3HABAMENLHOU 0esIMENIbHOCIU).

5.2 AKTHBHbIE 1 HHTEPAKTHBHbIE:

- aKTUBHBIC U MHTEPAKTUBHBIC JICKIIUH;

- paboTa B rpyrmrax;

- yueOHasi AUCKYCCHS;

- JICTIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIC YIPAKHEHUS;

- TBOpYECKHE 3aIaHUS;

- KpyTJbIe CTOJBI (KOH(GEPEHIINN) C UCTIOIH30BAHUEM CPEJICTB MYJIbTUMEINA,

- perieHue TPOOIEMHBIX 3a]1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIlUH;

- METOJ MOJIYJILHOTO OOYYeHUS;

- 00y4eHHe ¢ UCTIOIB30BaHUEM KOMITBIOTEPHBIX 00YJAIOIIUX MPOTPaMM;

(83aumooeticmeue npenooasamensi Kak cyovekma ¢ 00y4arwWuMcs Kak Ccyovekmom
NO3HABAMENLHOU OeSIMENTbHOCU).
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