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Pabouas mporpamma o01ieo0pa3oBaTeNbHON TUCHUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOOBaHUN
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00pa30BaTeNbHOTO CTaHJAPTa CPETHETO MPOPECCHOHATHEHOTO 00pa30BaHus IO CIICIIUATBHOCTH
23.02.06 TexHuueckast 3KCIUTyaTalusl MOJBHKHOTO COCTaBa JKEJIE3HBIX JOPOT (BaroHbI)
YTBEPKICHHOTO MIpHKa3oM MuHucTepCcTBa 00pazoBanus u Hayku PD ot 14 mexabps 2017 r. Ne 1216 (¢
W3MCHCHHSMH U TOTIOJIHCHUSIMH ), IPUMEPHOI paboueii mporpaMMbl 001ieo0pa3oBaTeIbHON TUCITATUTIHBI
«ouonorus» 1t ITOO (PI'BOY AITO UPTIO ot 30 HOs6pst 2022 T. ) ¢ yueToM pabodeii mporpaMMbl
Bocnutanus cnenuanbHOCTH 23.02.06 TexHuueckas SKCIuTyaTaius MoJBH>KHOTO COCTaBa

JKEJIE3HBIX 10pOT (BaroHsI).
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1. O0mas xapakTepucTHKa padoyeil MpOrpaMMbl
001eo0pa3oBaTeJIbHON JUCUUIINHBI «broJIorUs»

1.1. MecTo  AUCHUMIUIMHBI B  CTPYKType  npodeccuoHATbHOMI
oOpa3oBareabHoii nporpammsbl CIIO:
Oo61eoOpazoBaTenpHas AUCUUIIIMHA «broorush ABIsSETCS 00513aTENBHON YaCThIO
0011e00pa30BaTENBHOrO LIUKJIA 00Pa30BaTENbHOM IPOrpaMMbl B COOTBETCTBUH C
®I'OC CIIO. 23.02.06 TexHnyeckas dKCIuIyaTauus MOJABHKHOTO COCTaBA
KeJEe3HbIX Jopor (BaroHsl), ykpynHenHo# rpynmsl 23.00.00 Texnuka u
TEXHOJIOTMH Ha3€MHOI'0 TPaHCIIOPTa

1.2. eaun v muIaHUPYyeMble Pe3yJIbTAThl 0CBOCHH S AU CIUTIIUHBI:

1.2.1. Heab ¥ CHUATIAHBI

ConepxaHye mporpaMmbl 0011e00pa30BaTeIbHON TUCIUIUIMHBI « buomorus»
HAIpaBJIeHO Ha [OCTI)KCHHE pE3YJbTaTOB €€ W3yYeHUS B COOTBETCTBHH C
tpeboBanmsimu @I'OC COO ¢ yderoM mpodecCHOHAILHON HaAMpPaBICHHOCTH
®dI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHMs  00mIe00pa3oBaTEJIbHOM
aucHUIINHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3HaueHre JUCIUIIINHA uMeeT ipu popmupoBanuu u pazsutun OK 01
—OK07ulIK 3.2.



O01mme KOMIeTeH U

IInanupyemsie pe3yJbTaThl 00y4eHHUS

JINYHOCTHBIE U MeETalpeaAMETHBIC

JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01. Beibupats criocoObI pemeHust
3a1a4 mpodeccuoHaTbHON
JeSITeTbHOCTH MTPUMEHUTEIHHO K
Pa3JINIHBIM KOHTCKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHHUS:

- TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTH
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTh K aKTUBHOW JIESTEIHHOCTH

TEXHOJOTHYECKON u COLUAIBHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUITUHPOBATH, TUTAHUPOBATH u
CaMOCTOSITENTEHO BBITIOJTHSTh TaKyko
NESTEIbHOCTD;

- HMHTEpeC K  pa3au4yHbiM  chepam

npoeCCHOHAIBHON JEATENHHOCTH,
OBnaneHne yHHBEPCAIBHBIMH  YYCOHBIMU
MMO3HABATEIIPHBIMU JICHCTBHIMMU:

a) 0a3oBble JIOTHYECKHE NeCTBUS:

- CaMOCTOATENbHO  (OpPMYyITUpPOBaTH U
aKTyaJIu3upPOBaTh MPOOIIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBCHHBIM IMPU3HAK
WIIn OCHOBaHUS TUTSt CpaBHEHUS,
Kiaccuukanuu u 0000IICHUS;

- OTPENEeNATh MENIU JCSITCIIBHOCTH, 3a7aBaTh

rapamMeTpbl U KpPUTEPUU UX JTOCTUKCHUS;

JIP6 1 chopMUpPOBAaHHOCTH 3HAHUH O MECTE€ M PO
OMOJIOTHH B CUCTEME HAYYHOTrO 3HAHUS; (PYHKIIMOHATIHLHOM

IPAMOTHOCTH  YE€JIOBEKA [UI pELIEHUA KU3HEHHBIX
npoOem;

JAP6 2 chopMUPOBAaHHOCTH  yMEHHUS  PACKPBIBATH
coepKaHue OCHOBOITOJIAraroLINUX OMOJIOTUYECKUX

TEPMUHOB U TIOHATHH: XU3Hb, KIETKA, TKAaHb, OpraH,
OpraHu3M, OMOIIeHO3,

o6uocdepa; merabonn3M (0OOMEH BEIIECTB M MpEBpalleHUE

BUZ, NONYJISALHSA, 3KOCUCTEMA,
SHEPTHH ), TOMEOCTa3 (CaMOpETyJIsIus), ONOCHHTE3 OelKa,
CTPYKTypHasi OpraHU3aIusl KUBBIX CUCTEM, TUCKPETHOCTD,
CaMOPETYJIAIHS, CaMOBOCIIPOM3BEICHUE (PETPOTYKIIHS),
HACJIEJICTBEHHOCTh, HM3MEHUYHUBOCTb, IHEPro3aBUCHUMOCTH,
POCT U pa3BUTHE, yPOBHEBAsI OPTaHU3AIINS;
JAP6 3 YMEHHUS

COACPIKAaHUC OCHOBOITOJIAratomux OHOJIOTUYECKUX TGOpI/Iﬁ

c(hOpMHUPOBAHHOCTH pacKpsIBaTh

W TUIOTE3: KIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
SBOJIIOIMOHHOM, TPOUCXOKICHUS AKU3HU U YEJIOBEKA;

JIP6 4  chOpMHPOBAHHOCTH yMEHHS  PaCKpHIBATh
OCHOBOIIOJIAraroIne OuoJIornUecKue 3aKOHBI u
3akoHomepHoctu (I Mengens, T. Moprana, H.U.

Basunosa, 3. I'ekkensi, @. Mromepa, K. bapa), rpanutibs




- BBISIBJISITh 3aKOHOMEPHOCTH u
POTUBOPEUHS B paccMaTpuBaeMBbIX
SBJICHUSX;

- BHOCUTBb KOPPEKTHUBBI B OCATCIBHOCTD,

OLICHUBATh COOTBCTCTBHUC PE3YyJIbTAaTOB
neirsiM, OHLCHUBATH  PHUCKH HOCJIG,Z[CTBI/Iﬁ
JACATCIIbHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIUICHUE TIPH
pELIeHNUH KU3HEHHBIX MPoOIeM

0) 0a3oBbIE HCCJIeI0BaATeILCKHE
nerlcTBUA:

- BIAJICTh HaBBIKAMH y4eOHO-
UCCIIEI0BATEIbCKON u IIPOEKTHOM
NEeATEIbHOCTH,  HABbIKAMU  pa3pelICHUs
npobiuewm;

- BBISBIISITH TPUYUHHO-CIICJICTBEHHBIC CBS3H
U aKTyaJu3upoBaTh 3aJady, BbIABUIATH
TUIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI
JUIsL JTOKa3aTeNbCTBA CBOMX YTBEPXKIECHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

- AQHAIM3UPOBATH

IMMOJIYYCHHBIC B XOHC

peuicHud 3aJaud pPE3YyJIbTaTbl, KPUTHUYCCKU

OIICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- YMETb MEePEHOCUTh 3HAHUSA B

MO3HABATEJIbHYI0 U MPAKTHUECKYI0 00JacTu
KU3HEJEATEIbHOCTH;
- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX

HUX MPUMEHUMOCTH K KUBBIM CUCTEMAM;
JIP6 5 mnpuoOpeTeHHe OIbiTa MNPUMEHEHHUS OCHOBHBIX
METONOB  HAy4YHOIO  IIO3HAHUs, MHCIOJIB3YEMBIX B
Ouonoruu: HAOMIOACHHUS M OMMCAHMS JKUBBIX CHCTEM,
nponeccoB u HBJIGHHfI; opraHu3anvi W IIPOBCIACHUA
OHOJIOTHYECKOT0 OKCIICPUMCHTA, BBIABUKXCHUSA THUIIOTC3,
BBISIBJICHUA

3aBUCHUMOCTH MCKOY

BCINM4YnHaMU, 00BACHEHHS MOJIYYCHHBIX PE3YJIbTATOB U

HCCIICAYCMBbIMHA

(dbopMynpoBaHUs BBIBOJAOB C HCIOJIb30BAaHUEM HAYYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;

JIP6 6  chOpMHPOBAHHOCTH  YMEHHS  BBIACIATH
CYILIECTBEHHBIE IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U
J3YKapHOoT;

OQHOKJICTOYHBIX n MHOTI'OKJICTOYHBIX

OpPraHW3MOB, BHJIOB, OHOTEOIICHO30B U DKOCHCTEM;

OCOOCHHOCTH  TpOIeccoB  oOMeHa  BEIIECTB |

MpeBpalieHus] JHEPruu B KJIETKe, (HOTOCHHTE3A,
TUTACTUYECKOTO W DHEPTETHYECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a, OIUIOZIOTBOPEHHSI,  Pa3BUTUS H
Pa3sMHOXCHHUS, HWHIWBHIYaIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO

otOopa,

Melo3a,

BU000pa30BaHus, pUCIIOCOOIEHHOCTH
OpPraHU3MOB K cCpefie OOWTaHWS, BIUSHUS KOMIIOHEHTOB
HKOCHUCTEM, AHTPOMOTEHHBIX W3MEHEHHH B IKOCHCTEMAax
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U MpEBpaIleHUE
SHEpruu B Ouocdepe;

JIP6 8 c(hOopMUPOBAHHOCTH
OMOJIOrMYeCcKre 3aaaui,
CXEMBI CKpCIIMBAHUS ISl PA3HBIX THIIOB HACIICAOBAaHUS

MPU3HAKOB Y OPraHU3MOB, COCTaBJIATH CXEMBbI MEpeHoca

YMEHHUSI pemarpb
COCTaBJISITh TE€HOTUIIMYECKUE




MPEAMETHBIX 00J1acTel;

- BBUIBUTaTh HOBBIC WJEH, TMpeJiaraTh
OPUTHUHAJILHBIE TIOJIXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTE MIX MCITOJIb30BaHUS B
MI03HABATEJIbHON M COIMATIbHON MPAKTUKE

BEIIECTB M DJHEPrUM B OSKocHcTeMax (1M MUTaHWS,
TTUIIEBHIE CETH)

OK 02. Ucnosib30BaTh COBPEMEHHbBIE
CpeJliCTBa MOMCKa, aHalu3a 1
MHTEepIpeTanuu nHpopManuu u
I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTUU AJIA
BBITIOJTHEHUS 3a7a4 IpodheCcCHOHATLHOM
ACATCIIbHOCTHU

B 00.1acTH HEHHOCTH HAYYHOTI'0 MO3HAHMS:
- c(OpMHPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTHUKH,
OCHOBAaHHOTO Ha  Juajore KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJITYPHOM MUDE;

SI3EIKOBOM Hu
Kak

- COBEpULICHCTBOBaHHE

YUTATEIbCKOM  KYJIBTYPBI cpencraa

B3aUMOJEHCTBUS JIOObMH |
MMO3HAHUS MUPA;

- OCO3HAHUC

MEXIY

[EHHOCTH HAay4YHOU
NESATETLHOCTH, TOTOBHOCTb OCYIIECTBIATH
MPOEKTHYIO u

ACATCIIbHOCTD MHAUBHUAYAJIBHO U B I'PYIIIIC,

HCCIIE0BATENbCKYIO
OBnageHne YHUBEPCAIbHBIMH — Y4eOHBIMHU
IIO3HABAaTCIIbHBIMHU I[eflCTBI/IHMHI

B) paboTa ¢ uHpopmanueii:

- BJIQ/IETh MOJTyYEHUs
nH(pOpMallUU U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBISATh  IOWUCK,

HaBBIKaMH

aHaJu3, CUCTEMAaTU3AIMI0 U UHTEPIIPETALIUIO
UHPOpPMALIUK PA3TUYHBIX BUAOB U (HopM

JAP6 9
OIICHUBATh HMH(POPMALIUIO OMOJOTUUYECKOTO COJEPIKAHMS,

cOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKHU
BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HMCTOYHHUKOB (CpelicTBa MaccoBOW WMH(OpMaIuu, HAy4IHO-
MOMYJISIPHbIE MaTepHalibl); UHTEPIPETUPOBATH ITUUECKHE
aCTeKThl COBPEMEHHBIX WCCIEAOBaHUNW B OHWOJIOTHH,
MEIUIINHE, OMOTEXHOJOTHH; PAcCMaTPUBATh TI00AIbHBIE
HKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

JIP6 10  chOopMHUPOBAaHHOCTH  yMEHHH  CO3/1aBaTh
COOCTBEHHbIE TNHCHMEHHBIE U YCTHBIE COOOIIEHHSA Ha
OCHOBE OHOJIOTHYECKON WH(GOPMAIIMU U3 HECKOJbKHX
HUCTOYHUKOB,

rpaMOTHO MOHATUIHBIN

ammapar OMOJIOTUU

HCIIOJIB30BaTh




MIPEICTABIICHHS;

- cO3[1aBaTh TEKCThl B PA3IMYHBIX opMaTax
C Yy4YyeToM Ha3HaueHus HUHpopMalUU U
L[EJIEBOM ayJIuTOPHH, BbIOUpas
ONTUMANGHYIO (OpMY TpEACTABICHUS W
BU3YaJIM3al1y;

- OLICHUBAaTh JOCTOBEPHOCTH, JETMTUMHOCTb
uH(pOpMaIUU, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIBHO-3TUYECKUM HOpMaM;

- UCIIOJIb30BaTh CPeACTBa MHPOPMAIIMOHHBIX
U KOMMYHHUKAIMOHHBIX TEXHOJIOTMH B
pEeUIEHUN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX
U OpPraHU3aLMOHHBIX 33J]ad ¢ COOJI0AEHUEM

TpeOoBaHUI HPrOHOMUKH, TEXHUKU
0e30IMacHOCTH, TUTHCHBIL,
pecypcocOepexeHus, MIPaBOBBIX u

ITUYECKMX HOPM, HOPM HH(OPMAIIMOHHOMN
0€e30MacHOCTH;
- BJIaAC€Thb HaBbBIKaMHU paCHO3HaBaHI/I$I nu

3amuThel  UHPOpManuKu, WHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH
OK 04. D¢ddexTusHoO | - TOTOBHOCTh K CaMOpPAa3BUTHIO,
B3aUMOJEICTBOBATE M paboTaTh B | caMOCTOATENBHOCTH H CAMOOTIPEEIEHHTO; JIP6 5 mnpuoOpeTeHHe oOmbITa MPUMEHEHHUS OCHOBHBIX

KOJIJICKTHBE 1 KOMaH/C

-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIICIOBATEIbCKOM, MPOEKTHOMN Hu
COIIMATLHOM JeSITCIIFHOCTH,

OBaagenue YHHBeEPCAJIbHbIMH
KOMMYHUKATHBHBIMH J1eCTBUAMMN:

0) COBMeCTHAsA JIeSITeJIbHOCTD:

METOJIOB  HAY4YHOTO  I[IO3HAHHUS, HCHOJIB3YEMBIX B
Ouonoruu: HAOMIOACHHUS M OMMCAHMS JKUBBIX CHCTEM,
MPOLECCOB U SIBJICHUM; OpPraHW3allMd W IPOBEIACHHUS
OMOJIOTrMYECKOT0 SKCIIEPUMEHTA, BBIABUKEHUSI THUIIOTE3,
BBISBJIEHUSI ~ 3aBUCUMOCTH  MEXAY  HCCIENYEMbIMHU
BEJIMYMHAMHU, OOBSCHEHUS TMOJYYEHHBIX PpE3yJIbTaTOB M
(hOopMyIMpOBaHUS BBIBOJOB C HCIOIH30BAHUEM HAYYHBIX




- TIOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJITHOW ¥ MHANUBUIYyaJIbHON PabOTHI;

- MPUHUMATh (S)47¢ COBMECTHOM
JIesITeJIbHOCTH, OpraHu30BbIBATH u
KOOPJIMHUPOBATH NEeHCTBUS o ee
JOCTIDKEHHIO: COCTaBJIATh IUIaH JIEHCTBHIA,
pacrpenenarb poJM C Y4eTOM MHEHHM
YYaCTHUKOB o0cy)XIaTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPAWMHUPOBATh M BBIMIOIHATH padOTy B
YCIOBUSIX  PEAIbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

- OCYUIECTBIISTh TO3UTUBHOE
CTpaTeruyecKoe TOBEACHUE B Pa3IMYHBIX
CUTyallUsiX, MPOSBIATb TBOPUYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM
Ogaagenue YHUBEPCAJIbHBIMHA
peryJisiTUBHBIMH J1eCTBUSIMM:

T') NPUHATHE ce0sl U IPYTruX JIoaei:

- MPUHUMATh MOTHUBBI U apTyYMEHTBI APYTUX
mojen npu aHaiuse pe3yJIbTaToB
JIeATEIIbHOCTH;

- MpU3HABaTh CBOE NpPaBO U NPABO APYIrHX
JI0JIEH Ha OIIMOKU,

- pa3BUBaTh CHOCOOHOCTh MOHHUMATh MHUP C
MO3ULIMU IPYTOro YeIoBeKa

MIOHSATUN, TEOPUN U 3aKOHOB

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY>Kalolleu cpebl,
pecypcocOepexeHuI0, IPUMEHSITh
3HaHUs 00 N3MEHEHHUH KJIMMATa,

B 00J1acTH DK0JI0rHYeCKOr0 BOCIIUTAHUSA
- c(hOpMUPOBAHHOCTH 3KOJIOTAYECKOM
KYJbTYpbl, TOHUMAHUE BIUSHUS COIUATBHO-

JIP6 7 chopMUpOBaHHOCTH YMEHHS IPUMEHSTh
MOJTyYCHHBIC 3HAHUS JIJIS1 OOBSCHEHHS OMOIIOTUIECKUX
MIPOIIECCOB M SIBJICHHUM, JIUISI IPUHSATHUS TPAKTHICCKUX




MPUHIUIIBI OEPEXKIINBOTO MPOU3BOCTBA,
3¢ peKTUBHO NEHCTBOBATH B
YPE3BBIYANHBIX CUTYALUAX

SKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHHUE
MPUPOAHOMN U COLIMaIbHOHU cpenpl,
OCO3HaHHE r7100aJIBHOTO Xapakrepa
9KOJIOTUYECKHUX MPOOIIEM;

- IUIAaHHPOBAaHME M  OCYILECTBICHUE
JIEHCTBUM B OKPYXKAIOLEH Cpelle Ha OCHOBE
3HaHUSA LeJed  YCTOMYMBOIO  Pa3BUTHUS
YeJI0BEYECTBA,

aKTUBHOE HEMpUSITHE JIEHCTBHH,
IIPUHOCSALIMX BPEX OKPYXKalOUIEH cpene;

- YMCHHE IIPOrHO3UPOBAThH
HeOJ1aronpusITHoIe JKOJIOTHYECKHE
IIOCJIEICTBUS NPEAIIPUHUMAEMBIX JEHCTBUM,
IpeloTBpallaTh UXx;

- pacllupeHHE  OIbITa  JAESITEIbHOCTH
IKOJIOTMUYECKOM HANPaBICHHOCTH;

perieHui B TOBCEHEBHOM KU3HHU C 11EIbI0 00CCTICUCHHS
0€30MaCHOCTH CBOETO 3/I0POBbsSI M 37J0POBbS OKPYKAFOIIINX
Jo1eH, coOJTI0ICHHsI 3J0POBOTO 00pa3a KU3HHU, HOPM
rpaMOTHOTO MOBEACHUS B OKPY’KAIOIIEH TPUPOTHOMN
cpele; MOHMMaHue HEOOXOIUMOCTH MCIIOJIb30BaHUS
JTOCTH)KEHH COBPEMEHHON OMOJIOTHH U OMOTEXHOIOTUI
JJI paI_[I/IOHaJ'H:HOI‘O HpI/IpOI[OHOJ'H:3OBaHI/I$I

[1K3.2 pa3paboTaTh TEXHOJIOTHUECKHE
MIPOLIECCHI HA PEMOHT OTIEIbHBIX
JeTanei ¥ y3J0B MOABM)KHOT'O COCTaBa
KEJIE3HBIX IOPOT B COOTBETCTBHUH C
HOPMAaTUBHBIMU JOKYMCHTaAMU

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusITHIC 9KOJIOTHYSCKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JIEHCTBUH,
MpeaoTBpallaTh HX;

- pacuIMpeHue OmbITa ACSITEIbHOCTH
HKOJIOTUYECKON HAINPaBICHHOCTH;
OBJIaJICHNE HaBBIKAMU y4eOHO-
HCCIIEI0BATEIbCKOU, IPOCKTHON U
COLIMAIbHOHN NESITEILHOCTH

JAP6 10 chopmupoBaHHOCTH YMEHUI CO31aBATh
COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIIEHNUS Ha
OCHOBE OMOIOTHYeCKOi MHGOPMAITUU U3 HECKOIBKIX
MCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh

MOHATUIHBIN anmapat OMOJIOTHH
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2. CTpyKTypa U coaepxkaHue 001meodpa3oBaTe/IbHOM TUCHUIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoi padoThl

Oobvem 6 uacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCIUIITHHBI 78
B T.Y.

OcHoBHoOE coieprkaHue 74
BT. 4..

TEOPETHYECKOE O0yUCHUE 50
[IPaKTUYECKUE 3aHATUS 24
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAePKAHME (CONePKAHUE MPUKJIATHOTO MOIYJIs) 4

BT. 4..

TEOPETHUECKOE 00yUeHne 2

[IPAaKTUYECKUE 3aHATUS 2

NuauBuayanbHBIA NPOEKT a
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[IpomexyTouHas aTTecTauus B popme:
Jugpepenyuposannviii 3auém — 2 cemecmp

2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIUTIIHHBI

HaumeHoBanue Oo0bem | Popmupyemble
Conep:xxanue y4eOHOro MmaTepuaJja
pa3aesioB U TeM 4YacoB | KOMIIETEHIHUH
1 2 3 4
1 cemectp,1 Kypc

Paszgea 1. KiieTka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 22
Tema 1.1. Conep:xxanue y4e0OHOro MmaTepuaJja 2
buosorust kKak  |Buosorns kak Hayka. O61mas XapaKTepucTHKA :kn3HH COBPEeMEHHBIE OTPACITH GHONOTHIECKNX 3HAHHIL. OK 02
Hayka. O0mast  |Csi3b OHOJIOTHH C IPYTUMHU HAyKaMu: OHOXUMHUsL, Grodu3rKa, OnoHuKa, renoreorpadust u ap. Poss U MecTo OK 04
XapakTepPUCTUK |Orosoruu B GOopMUPOBAHUN COBPEMEHHON HAYYHON KapTUHBI MUpa. Y POBHH OPraHU3allUN KUBOW MaTEPHH.
a JKU3HH OO01mast XapakTepUCTHKA KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMUYECKUH COCTAB KIETOK

IIpakTH4eckoe 3ansaTHe 1: 2

Kuerka - efuHUIA CTPOEHHS U KU3HEAEATEIbHOCTH OPraHU3MA.

IIpakTH4eckoe 3aHATHE 2: 2

YPpoBHM OpraHu3anuy KU3HU.
Tema 1.2. Conep:xxanue y4e0OHOro MmaTepuaJja 2 OK 01
CrpykTypHO- CTpyKTYypHO-(PYHKIIHOHAJIbHAS opraHu3anus kjaerok. Kierounas reopus (T. [lIBann, M. Hlneiiaen, P. OK 02
¢pynxuuonansn | Bupxor). OCHOBHBIC MTOJIOKEHUS COBPEMEHHON KJIETOUYHON TEOpHHU. THIIBI KIETOYHON OpraHU3alliu: OK 04

afl OpraHu3anusd
KJIIETOK

MPOKAPUOTUYECKUN U dYKapHUOTHYECKH. OHOKIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe
MIPOKAPUOTUUYECKON KJIeTKH. CTPOCHHE dYKapUOTHIECKOM KiIeTKU. Hekierounsie GopMbI )KU3HU (BUPYCHI,
6aktepuodaru) bonesnu, BeizBanubie Bupycamu (CITU/, rpurmi)
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IIpakTuyeckoe 3ansaTue 3: 2
Bupycsol kak HekJieTOUHast GopMa KU3HU U UX 3HAYEHHUE
IpaxkTuyeckoe 3austue 4: 2
Buosnornyeckas poJib npoxkapuort B 0uochepe
Tema 1.3. Conep:xxanue y4e0OHOro MmaTepuaJja 2 OK 01
CrpykTypHO- CTpyKTYpHO-PYHKIHOHAIBbHBbIE (PAKTOPBI HACJIEACTBEHHOCTH. XpoMocoMHasi Teopust T. Moprasna. OK 02
¢pynkuuonanbn | CtpoeHue XpoMOCOM. XPOMOCOMHBIN HAOOP KIIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, OK 04
ble (pakTOopbI rarIOUIHBIN ¥ nurutonaHbI Habop. Hyknewmnossie kucnotel: JIHK, PHK HaxoxaeHue B kieTke, ux
HACJIE[AICTBEHHOC | cTpoeHue U pyHKuMHU. MaTpruyHble IpOEecChl B KJIETKE: perInKalus, OMoCMHTe3 Oeka, pernaparms.
TH I'eneTnueckuii KOO U €ro CBOMCTBA.
Tema 1.4 Conep:xxanue y4e0OHOro MmaTepuaJja
OOMeH BEIECTB | OGyen BemecTB N NpeBPaLICHAE YHEPTHHA B KJIETKe
W MPEBPAMEHUE | TTohgTHe MeTAOOIN3M. ACCUMUIIALAS M JUCCUMUIISIIAS — JIBE CTOPOHBI MeTabom3Ma. Tursl ooMeHa
JHepruu B BEIIECTB: aBTOTPO(HBIN 1 TeTepoTPOHBIN, a3pOoOHBIN 1 aHa’poOHbIil. [TnacTrdyeckuiit ooMeH. POTOCHHTES. 2
KJIeTKe XemocunTe3. OOGMEH BEIIECTB ¥ NPEBPAIIEHIE YHEPTUHU B KIIETKE
IpakTuyeckoe 3ausTHE 5: 2
CrpoeHne 3yKapHOTHYECKON KJIETKH.
IIpakTH4yeckoe 3ansATHE 6: 2
OOMeH BeleCTB M NMPeBpallleHUE JHEPTUH B KJIETKe
IpakTuyeckoe 3ausrue 7: 2
MoJiekyasipHbIii YPOBEHb OPraHU3AIHU )KUBOI'0
Pa3nen 2. Ctpoenue u GpyHKUHMH OPraHu3Ma 10
Tema 2.1. Conep:xxanue y4e0OHOro MmaTepuaJja 2 OK 02
Crpoenne Crpoenne oprannzma. @®opMbl pa3MHOKEeHHS OPraHU3MOB MHOIOKJIETOYHbBIE OPraHnu3Mbl. B3anMocBs3b OK 04
OpraHu3ma OpraHOB U CUCTEMbI OPIaHOB B MHOT'OKJIETOYHOM OpraHusme. ['oMeocTas opranusma 1 ero nojiepxaHue B
DopMbI nporecce Ku3HeAesaTeNnbHOCTH DopMBbl pa3MHOKEHU OPraHU3MOB. becrionoe 1 1oj1oBoe pa3sMHOXKEHUE.
pa3sMHOKeHH S Bunst 6ecnionoro pasmuoxxenus. [lonoBoe pazmMHokeHue. 'amerorenes y :kuBoTHbIX. CriepMaTorenes u
OPraHu3MoB ooreHe3. CTpoeHHe MONOBbIX KJIEeTOK. OII0I0TBOPEHHE
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IIpakTnyeckoe 3ansitue 8:

OK 02

®opMbl PA3MHOKEHUS OPTaHU3MOB 2 OK 04
IpaxkTuyeckoe 3ausrue 9: 2
NuauBuayaabHoe pa3BUTHE OPraHU3MOB
IIpakTuyeckoe 3ansaTue 10: 2
BoisiB/IeHU e HCTOYHHKOB MYTAareHOB B OKPY:Kalolleil cpefie U OLeHKA BO3MOKHBIX MOCJIeICTBHIl HX
BJIUSIHUSI HA OPTaHU3M.
Tema 2.2. Coaepixanue yueOHOro MaTepuajia 2 OK 02
Omnrorenes OHTOreHe3 pacTeHuil, )KHBOTHBIX M YeJjioBeKa. VIHIMBUIyaTbHOE PA3BUTHE OPTaHU3MOB. DMOPHUOTEHES3 U OK 04
pacTeHuii, ero craguu. [loctamOpuonaneHelil nepuoa. CTaauu NocTIMOPUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U
KMBOTHBIX H yesnoBeka. [IpsiMoe u Henpsimoe pa3zButue. buonornueckoe crapeHue u cMepTb. OHTOreHE3 pacTeHUM
YyeJioBeKa
HToro 3a nepBblii ceMecTp 32
B Tom 4ucie:
JEKIHs1, YPOK 12
npaktuyeckue 3ansatus | 20
NPUKJIAIHONA MOAYJIb -
2 cemecTp
Tema2.3. Conepxanue y4eOHOro Marepuaja 6 OK 02
3aKOHOMEPHOCT | 3aKOHOMEPHOCTH HACJIETOBAHMS 2 OK 04
" HacaenoBaHusA | OCHOBHBIC MOHATHUS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens
(MOHOTMOPUTHOE Y TOTUTUOPHUIHOE CKpelIBaHue). B3anmoeiicTBrie reHoB
Tema 2.4. Conep:xxanue y4e0OHOTro MmaTepuaJja 2 OK 01
CuenieHHoe CuensieHHoe HacJieloBaHue MPU3HaKoB 3akoHbl T. Moprana. CuernieHHoe Hacae0BaHUE T'€HOB, OK 02
HacJlel0OBaHue HapylleHue cueruienus. HacrnenoBanue npu3HakoB, CIETUIEHHBIX C TOJIOM
NPU3HAKOB
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Tema 2.5. Conep:xxanue y4e0OHOro MmaTepuaJja 2 OK 01
3akoHOMepHOCT | 3aKOHOMEPHOCTH M3MEHYUBOCTH V3MEHYMBOCTL IPU3HAKOB. BUIBI N3MEHUMBOCTH: HACJICICTBECHHAS 1 OK 02
UM M3MEHYHMBOCTH | HEHACJICACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacheACcTBeHHON n3MenunBoctu (H.M. BaBuiioB). OK 04
MyTannoHHasi TEOpUsi U3MEHUYUBOCTH. BHUIbl MyTallMii ¥ IPUYMHBI UX BOZHUKHOBEHUs. KapuoTumn
yenoBeka. HacnencTBeHHbIe 3a001eBaHUs YeTIOBeKa. | eHHbIE U XpOMOCOMHEBIE 00JIe3HH YesioBeka. bonesHu
C HACIIEJICTBEHHON TIPEPACIIOIOKEHHOCTBIO. 3HAYCHHE MEUITMHCKON T€HETHKH B MPEAOTBPAICHUN U
JICYEHUY TeHETUYECKUX 3a00JIeBaHUN YeITOBEKA
Pa3nen 3. Teopusi 3Bosounu 12
Tema 3.1. Coaepxanue yueOHOro MaTepuajia 2
HUcTtopus Hcropus 3BoonnonHoro yuenus Ilepsrie spomtonmonnsie koHuenuuu (XK.b. Jlamapk, XK.JI. Bropdon). OK 02
IBOJIOIMOHHOIO | DposonronHas teopust Y. JlapsuHa. CHHTETHYECKAsI TEOPHS DBOJIIOIIMN U €€ OCHOBHBIE TTOJIOKECHUSI. OK 04
YUYCHHUS. Muxkpososmtonus. [Tomynsus kak sJieMeHTapHas €IMHULA YBOJIOLUHU. ['eHeTHUYeCcKre OCHOBHI 3BOJIOLUY.
Muxkpo3sBoJsronu | DneMeHTapHbIe PaKkTOPhI HBOIONNK. EcTecTBEHHBIN 0TOOP — HANTPaBISIONUN (HAaKTOP IBOJTFOIUH.
| Bunoo6pa3oBaHue kak pe3ynbTaT MUKPOIBOIIOLUU
Tema 3.2. Conep:xxanue y4eOHOro MmaTepuaJja 2 OK 02
Bo3nukHoOBeHHE OK 04
U pa3BUTHE Bo3nukHoBeHHe U pa3BuTHe KU3HU HA 3emJiie. MakpodBoonusa. DopMbl 1 OCHOBHBIE HAITPaBJICHUS
skm3Hu Ha 3emure | MakposBomonuu (A.H. CeeprioB). [Tyt noctuxenus 6uonorndeckoro nporpecca. CoxpaHeHue
MakpoasBoJionu | OMopasHooOpasus Ha 3emie.
1. ['unoTe3bl ¥ TEOPUU BO3HUKHOBEHUS >kM3HU Ha 3emie. [osBiaeHne nepBhIX KJIETOK U UX SBOJIOLMS.
[Tpokapuots! 1 3ykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE OCHOBHBIX
LApCTB SyKapUoOT
Tema 3.3. Coaeprxanue yueOHOro MaTepuaa 2
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Bunoo6pasoBan | BumooOpa3oBanue, Kak pe3yJbTaT dBoJIONHH. M3ydeHre MOp(OIOrHIecKOro KpUTepHs BUJIA. OK 04
e, Kak PasButue npencraBieHnil 0 pa3BUTHH KU3HU Ha 3emiie. COXpaHEHHEe MHOT000pas3usi BUIOB, KAK PE3yJIbTAT OK 07
pe3yJabTaT pa3BuTHs Ouochepsl
IBOJIOLAT
Tema3d.4.Ilpucno | Conepxanue yueOHOro Marepuasa 2 OK 02
C06JeHHOCTE IIpucnoco6JeHHOCTh OPraHU3MOB K cpele 00MTanus. Buibl IprcnocoOaeHuii, Ipu3Haku OK 04
OPTaHUu3MOB K IPUCIIOCOOIEHHOCTH BUIOB K Cpeie OOMTaHUs
cpefie 0OMTaHUS | T pakryyeckoe 3ansTHe 11: [IPHCIOCO0JIEHHOCTH OPrAaHU3MOB K CPe/ie 00HTaHus 2
Tema 3.5. Conep:xxanue y4eOHOro MmaTepuaJja 2 OK 02
Ipoucxoxaenue | [IponcxoxnaeHue Yel0BeKa — AaHTPONOreHe3 AHTPOIOJIOTUs — HayKa O 4yenoBeke. CucremaTuueckoe OK 04
YeJI0BeKa — HOJI0KEHUE YenoBeka. CXOACTBO M OTIMYHS YETOBEKA C KUBOTHBIMU. OCHOBHBIE CTa[MU AHTPOIIOTEHE3A.
aHTPONOreHe3 DBOIIONHUSA COBPEMEHHOIO YEIOBEKA.

YenoBeyecKHe pachl U X eIUHCTBO. BpeMs M IyTH pacceleHus YeaoBeKa 10 IUIaHeTe.

[prcroco6IEHHOCTh YEI0BEKA K PA3HBIM YCIOBHSIM CPEJIBI
Pa3nen 4. dxoJiorus 18
Tema 4.1. Conep:xxanue y4e0OHOIro MmaTepuaJja 2 OK 01
JKoJT0rn4YecKmne OK 02
(axrTopsI u OK 07

cpeabl KU3HU

JkoJiorudeckue GpaxkTopbl U cpeabl Ku3HU Cpepl 00UTaHUsT OPTaHU3MOB: BOJHAS, HA3EMHO-BO3/yIITHAS,
IMMO4YBCHHAA, BHYTPUOPTaHU3MCHHAs. Du3uKo-XxUMHUIECKUE OCO6€HHOCTI/I cpea O6I/ITaHI/I$I OpTraHHU3MOB.
[IpucnocobneHns: OpraHu3MoB K KU3HU B Pa3HBIX cpefax. [loHATHE IKOIOTHYECKOTO (haKTopa.
Knaccudukanms sxomornueckux ¢axropos. [IpaBuno muaumyma 1O. JInbuxa. 3akoH TonepanTHoCcTH B.
[endopna
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Tema 4.2. JKocucTeMa - PYHKIUOHJIbHAS e¢IMHULA IKOJOIMH. DKOJIOTHYECKask XapaKTEPUCTUKA BUIA U OK 01

MOMYJISAIIUHA. DKOJIOTHYECKAs HUIIIA BUJIA. DKOJIOTUYECKHUE XapaKTepUCTUKH momnysiuu. CooOmiecTsa u OK 02
Jrocucrema - 9KOCHUCTEeMBI. brorienos u ero cTpykrypa. CBsi3u MEeXy Opranu3MaMu B Ouorienose. CTpyKTypHBIC OK 07
bymKunoHaTLH KOMIIOHEHTBI 3KOCHUCTEMBI: TPOYLIEHThI, KOHCYMEHTHI, peayLeHTbl. KpyroBOpOT BelIecTB U MOTOK SHEPTUU
an eHmua B KocucTteMe. Tpopuueckue ypoBHU
IKOJIOTUH

IIpakTuyeckoe 3ansaTue 12:Tpoduyeckne nenu u ceru. OCHOBHBIE ITOKa3aTENN 3KOCUCTEMBL. briomacca

U TIPOAYKIHS. DKOJOTHYECKHIE MUPAMUIBI YnCcel, OMoMacchl v YHEpruu. [IpaBuio mupaMuibl SHEPTUH.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 10 MEPEHOCY BEIIECTBA U SHEPTUU B

HKOCHCTEMAaX C COCTABIIEHHE TPOPUIECCKHUX IENeH 1 MUpaMu OMOMACCHI U YHEPTUHU
Tema 4.3. Conepxanue y4eOHOro Marepuaja OK 01
Bunocdepa - Buocdepa - riaodanbHas IkoJ0ornyeckas cucrema buocepa — xuBas odonouka 3emin. Pazsurue OK 02
rj100anbHas npezcTasieHuii o buocdepe B Tpyaax B.M. Bepuanckoro. Obnactu 6uocdeps! 1 ee KOMIOHEHTHL. JKuBoe OK 07
IKO0JIOTHYecKas | BeuecTBo Ouochepsl 1 ero GyHKIUU.
cHCTEeMA 3aKOHOMEPHOCTH CcyiecTBoBaHuUs Onochepsl. OcobeHHOCTH OMoCchephl KaK TII00ATbHON AYKOCHCTEMBI.

Junamuueckoe paBHOBecre B Onocdepe. KpyroBopoTsl BemecTB 1 OMOr€OXUMHUECKHUE ITUKITBI.

['moGasbHBIC PKOJIOTUYECKHUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Coaep:xkanue yueOHOro MaTepuajia
I'100anbHbIE OK 02
IKOTOTHACCKHE |1 oGastbHbIE IKOTOTHYECKHIE npodJieMbl COBPEMEHHOCTH OK 04
npodaeMel 3arpsizHenue armocdepsl. [lapHukoBbIi 2 ()EKT, KUCTOTHBIE JOK/IH, 030HOBBIE ABIPHI. 3arps3HEHNE OK 07
COBpEMEHHOCTH mutocdepsl. OmycThIHUBaHUE. 3arpsi3HEHUE THAPOCHEPHI.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE
Tema 4.5. Conep:xxanue y4e0OHOro MmaTepuaJja OK 01
Bausinue v OK 04
AHTDOIOTCHHBIX Bansinne aHTponoreHHbIX GaKTOPOB HA Ouochepy. AHTpOTIOTEHHBIE BO3ACHCTBH Ha Orochepy. OK 07
(baKTopoB Ha 3arpsi3HeHUs KaK BHJI aHTPOTIOTEHHOTO BO3/ICHCTBHS. AHTPOIIOT€HHBIE BO3/ICHCTBUS HA aTMOC(epy. K 3.2
Suochepy BosnetictBus Ha rugpocdepy. Bo3aeiictsus Ha mutochepy. AHTPOTIOTEHHBIE BO3ACHCTBHS HA OMOTHYECKUE '

coobmiectBa. OxpaHa OKpyXKaroliel cpeibl Ha K TPAHCIIOpTe.
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IIpakTnyeckoe 3ansitue 13
«OTX0aBI NPOU3BOJACTBA U METObI YTUIN3ALMI

Tema 4.6. Conep:kanue y4e0OHOro MaTepuasia
JHepreTuka u TpaIuIMOHHBIE U HETPAAUIIMOHHBIE HCTOUHUKH SHEPIUH. DHEPIUS B KU3HU YEIOBEKA. DHEPTETHIECKUE OK 02
IKoJIOrus pecypchl. DKOJIOIMYECKHE XapaKTEPUCTUKN TEIIOBOM SHEPreTUKU, aTOMHOM, THIPOIHEPTETUKN. DKOHOMMUSI OK 07
SHEPTUU
Tema 4.7. Coaepxkanue yueOHOro MaTepuajia
Bansinue Biiusinue cOUAabHO-IKOJIOTMYEeCKUX (PAKTOPOB HA 310POBbE YeJI0BEKAa 3/J0POBbE U €r0 OK 04
COLMAJILHO- cocTassomye. GakTopsl, HOJOKHUTENFHO M OTPUIIATEILHO BAMSIONINE HA OPraHu3M yesoBeka. [Ipobnema OK 07
JKOJIOTHYECKHX | TEXHOT'CHHBIX BO3/ICHCTBUI Ha 3/10pOBhE YeNOBEKa (JIEKTPOMArHUTHBIE MOJIs, OBITOBAsT XUMHUS,
(paxTopos Ha M30BITOYHBIE IIYMBI, paualus 1 T.11.). AJanTtanus opraHu3Ma uyeioBeka K pakTopaM OKpyKarollen Cpesibl.
3/10pOBbE [Tpunuuns! hopMUpoOBaHUs 30pOBbe cOeperaroiero nopeaeHus. Puznyeckas akTHBHOCTH U 3/I0POBbE.
qeI0BeKa Omnpenenenue coiepkanus MULIEBBIX 100aBOK B MPOAYKTaX
Pa3nen 5. BuoJsorus B ;KH3HHU
Tema 5.1. Coaepixkanue yueOHOro MaTepuajia OK 01
BuorexHnosornu OK 02
BuoTexHO0JIOTHH B KM3HU KAXKI0r0. bBOTEeXHOI0THs Kak HayKa U MPOU3BoICTBO. OCHOBHBIE HAIIPABICHUS
B JKM3HH COBpPEMEHHOI OnoTexHomoruu. Meroapl 6uoTexHonoruu. OObEeKThH OUOTEXHOIOTUU. JTHKA OK 04
KaK10ro OMOTEXHOIOTHYECKHX ¥ TEHETHUECKUX YKCIIEPUMEHTOB.
OTHUYeCcKue acTeKThl Pa3BUTUSI OMOTEXHOJIOTUI U MPUMEHEHHUE UX B )KU3HU YesloBeka, Pa3BuTue
OMOTEXHOJIOTHH C TPUMEHCHUEM TEXHHUECKUX CUCTEeM (OMOMH)XEeHepHusi, OnonHpOpMaTHKa, OMOHUKA) U UX
MPUMEHEHUE B )KU3HU YeJIOBeKa MOUCK U aHAJIU3 UH(DOpPMALMK U3 Pa3IMYHbIX UCTOYHUKOB
Tema 5.2.2. Coaepixkanue yueOHOro MaTepuajia
Cenexnus OK 02
pacTeHui, OK 04
KUBOTHBIX H CeJleKUHsi OCHOBHBIE METObI M J0CTHKeHHUs1. LIeHTpBI MHOTOOGpPasUs ¥ IIPOUCXOKAEHHS KYJIBTYPHBIX
MHKPOOPTaHHU3M | o crepyif.
OB
Tema 5.2.3. Conep:xxaHue y4eOHOIro MaTepuaja
IIpupogooxpann | [IpupogooxpanHasi AesTeILHOCTD. MicTopus oxpansl mpupoasl B Poccuu. 3anoBe1HuKY, 3aKa3HUKH, OK 02
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as HallMOHAJIbHBIE TapKu, MaMATHUKU pUupoAsl. [IprupogooxpaHHbie MEphI Ha KEIE3HOA0OPOKHOM OK 04
AeATEJbHOCTH TpaHCTIOPTE(BHICTYIUICHUE C MPE3eHTalUeH ) OK 07
IIpome:xxyTouna 2
s arrectauus no | JAunddepeHuupoBaHHbIi 3a4eT
AUCHUTLIUHE
B Tom unciie:
JIeKIHsl, YPOK 40
NpaKTHYeCKHe 3aHATHS 2
NPUKJIAIHONA MOAYJIb 4
HUTOIO0 32 2 ceMecTp 46
Bcero: 78
B Tom umncJe:
Jlekumsi, ypoxk 50
NpaKkTHYeCKUe 3aHATHUS 24
NPUKJIATHONA MOYJ/Ib 4
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IIpumepHbIe TEMbl HHAMBUAYAJIbHBIX IPOEKTOB
I.COBpeMeHHBIe NpEACTABJICHUA O MCXaHU3MAaX U 3aKOHOMCPHOCTSX 5BOJJIIOLIUU.

2.CoBpeMEHHBIE MNPEACTABICHUS O 3apO’KICHUU XU3HU. PaccMoTpeHue M OlEeHKa

PA3JIMYHBIX THUITIOTE3 IMPOUCXOKIACHU A

3.Bo3neiicTBre YeioBeKa Ha MPUPOY Ha PA3JIMYHbBIX dTaNax pa3BUTUA YETOBEYECKOTO
oOmiecTna.
4.BnausiHue OKpY>Karollle cpe/ipl U ee 3arps3HeHUsl Ha pPa3BUTHE OPraHU3MOB.
5.Baustaue KypeHus, ynoTpedaeHus alKorois i HApKOTUKOB POAUTENIAMHU Ha
SMOpPHOHAIEHOE Pa3BUTHE PEOCHKA.

6.Butamunsbl, pepMeHTHI, TOPMOHBI U UX POJIb B opranusme. Hapymenus npu ux

HEIOCTATKE U N30BITKE.

7.bro1IeH03bI (AKOCHCTEMBI) Pa3HOTO YPOBHS U UX COMOTYMHEHHOCTH B TII00ATbHON
aKocucTeMe — ouochepe.

8.BuoBoe u skonorndeckoe pazHooodpasue OMOIeH03a Kak OCHOBA €r0 YCTOMYUBOCTH.

9.11oBblIeHNE TPOAYKTUBHOCTH (POTOCUHTE3A B HCKYCCTBEHHBIX HKOJIOTMYECKUX

CUCTEMax.

10.Pois mpaBUTEIBCTBEHHBIX U OOIIECTBEHHBIX YKOJIOTHIYCCKUX OpTraHU3AINI B

COBPEMEHHBIX Pa3BUTHIX CTPaHAX.

11.ParmonanbHOE UCIIOJIb30BAaHNE U OXPaHa HEBO300OHOBIISIEMBIX IPUPOIHBIX PECYPCOB

(Ha KOHKPETHBIX PUMEPAX ).

12.0nacHoCTh r100ambHBIX HapylIeHuH B 6nocdepe. O30HOBBIE «IbIPBI», KUCIOTHBIE

JOXIH, CMOTH U X IIPEIOTBpAICHHE.

13.Oxo0norn4ecKkrne KpU3KuChl U dKOJIorndeckue karactpodsl. [IpenoTBpamenne nx

BO3HHUKHOBEHHSI.

14.Apxetickas u [Iporepo3oiickas 3pbl ¢ TOUKH 3peHUs Ouoora.

15.buonornueckue MeTo 16l 00PHOBI C BPEAUTEIISIMH KOMHATHBIX PACTCHUH.

16.broTexHOIOT S - HaJIeK Bl U CBEPIIICHUSI.

17.bopnba co craperueM B 21 Beke.

18.Bupycsl - HeKJIeTouHbIe (OPMBI KU3HU.

19.Bupycsl - 6ena 21 Beka.

20.BnusiHre CTpeccoB Ha 3J0POBbE YEIIOBEKA.

21.BausHue TpaHCTEHHOr0 KOpMa Ha pa3BUTHUE PENPOAYKTUBHOM CHCTEMBI MBIILIEH.

20



22 .BnusiHME TpaHCIIOPTHON 3arpsI3HEHHOCTH BO3AyXa Ha SMU(UTHBIC JINIAHHUKA
HAILIETo Kpasl.

23. (pUTOHUMAHBIX PACTCHUN HA KUBBIC OPraHU3MBI.

24.I'unote3sl 0 MPOUCXOXKICHUHU YETOBEKA

25.JIBmKyimue cuitbl 3BoJitorK. bopb0a 3a cymiecTBoBaHue.

26.EcTecTBeHHBIE COOOIIECTBA JKUBBIX OPraHU3MOB. bruoreoneHo3sl.
27.M13MeHeHue OCTPOTHI CITyXa, B 3aBUCUMOCTH OT BO3PAcTa U BIMAHUSA (PAKTOPOB
BHEIIHEN CPEIbI.

28.13yueHune JOMAIIHETO palliOHa MUTaHUS CTYACHTOB C LIETbIO BBISIBJICHHS B HEM
TeHETUYECKU MOIU(DUIIMPOBAHHBIX UHTPEIUCHTOB.

29.MnauBuyabHOE pa3BUTHE OPraHU3MOB, UJIM OHTOTEHES

30.UckyccTBEeHHBIE OPTaHbl - MPo0OJIeMa U MTePCIIEKTHBBI.

31.Hcue3aroniue BUIbl paCTEHHI

32.Mcue3nyBiIne BUAbI paCTEHUI.

33.Moanas ofexaa v 3J0pOBbE

34.Hayunble noctuxenns B.M. BepHaackoro

35.Hayunble 1 dTHYECKHE TPOOIEMbI KIIOHUPOBAHUS.

36.HoBble BaKLIMHBI - HAJAEKbl U CBEPLICHUS

37.0npenenenre KPUTEPUEB yCIEITHOCTA 00yIeHUS

38.0ren renetuku - ['perop Morann Menaens.

39.IlpuopuTeThl B TUTAaHUN COBPEMEHHOMN MOJIOACHKH.

40.ITomyuenue Ouora3a 1 GMOKOMIIOCTA B YCIOBUSAX CEIBCKOW MECTHOCTH.
41.ITpuMeHeHne TeKapCTBEHHBIX PACTCHUN KHUTEISIMU HAIIIEro TOpoja
42.1TpyuurHbl HApYLICHUS 3pEHUS Y IeTei

43.1TpobeMbl 6Opa3HOOOPA3Us - COBPEMEHHBIC ACTICKTHI.

44 Cmemannble Opaku. ViccrnenoBaHus y4eHBIX.

45.CoBpeMeEHHBIE B3IJISIIbI HA IPUPOAY CTAPEHUS.

46.CoBpeMeHHbIE MPEJCTABICHUS O MPOUCXOKIECHUH KU3HU

477.CTBOJIOBBIE KJIETKH M BBIPAIIMBAHUE OPTraHOB U TKAHEH.

48.CTpecchl ¥ CTPECCOYCTOMUUBOCTh OPraHU3Ma YeJIOBEKa.

49.Crapenue yenoseka. EcTb nu pemienne npo0iaeMsr?

50.®akTOopHI, BIUSAIONINE HA pA00OTOCITIOCOOHOCTh U YTOMJICHHE B YU€OHOM ITpOIIecCe.
51.1leHTpBI MPOUCXOKIACHUS KYIbTYPHBIX PACTEHUN U JOMAIIHUX KUBOTHBIX.
52.9Bomronust 6uocgepsl.

53.DOBoTOIIHS YEeIIOBEKA - BO3MOKHBIE PE3yJIbTATHI.
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3. YciaoBus peaju3anui NporpaMmMbl 00111€00pa3oBaTeIbHON JUCHUILIHHbBI

3.1. MaTepuajJibHO-TEXHHYECKOE o0ecneueHue
Pabouas nporpamma AMCUMIUIMHBL peaan3yeTcs B yueOHOM kabuHete «buomorusy.
O6opynoBaHue yueOHOTO KaOMHeTa:
- paboune mMecTa It 00yJaroIuXxcs;
- pabouee MEeCTO IperoaaBaTers;
- KOMIUIEKT y4eOHO-HarJIsIHBIX TOCOOUIA;
- 3JIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI IO OHOTIOTHH
- CTEH/IbI, TAOJIHIIBI CXEMBI.
- KOMIUIEKT HOPMATHBHBIX JOKYMEHTOB;
- y4eOHO-METOANUYECKUI KOMIUIEKC Y4eOHOTO IpeMeTa.
Texuuueckue cpencTBa 00ydeHHUS:
- MEePEeHOCHOE MYJIbTUMEANHOE 000pyI0BaHHE;

3.2. UnpopMaumnoHHoe odecnevyeHne o0yueHust

DJIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 xmacc (yriryOJeHHBIH YpPOBEHb): YUEOHUK ISl CPEIHEro
obmrero oopazoBanus / B. H. Speirun [u np.]; mox obmelt penakiuei B. H.
Speiruna. — 2-e u3n. — Mocka: U3narensctBo FOpaiit, 2022. — 357 c.
— (Haponmnoe mpocsemenue). — ISBN 978-5-534-15630-0. — Tekcr:
anekTpoHHbiil // O6paszoBarenbHas tiardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. Jlanmunkas, T.B. buomorus. Tectei: ydeOHOE TOCOOME ISl CPEIHETO
npodeccuoHanbHoro  obpaszoBanusi/  T. B. Jlanunkas. —  Mocksa :
N3parenscTBo FOpaiit, 2023. — 40 c.

3. OOyxoB, /1. K. buonorus: k1eTku U TKaHU: yueOHOE ocoOue JIsl CPEeTHErO
npodeccuonansHoro odpazosanus / JI. K. O6yxos, B. H. Kupunenkosa. —
3-e u3m., nepepad. u qon. — MockBa: U3marensctBo FOpaiit, 2022, — 358
c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-07499-4. —
Tekcr: anextponnbiit / OOpazoBarenbHas miathopma FOpaitT [caliT]. —
URL: https://urait.ru/bcode/494034

4. YOnakoBa, O. . buosorus: BeliawoIuecs: yueHble : yueOHoe nocodue st
cpeanero rmnpodeccruoHanbHOro obpaszoBanusi/  O. W. FOnakoBa. — 2-e
u3a. — Mocksa : U3narensctBo FOpaiit, 2023. — 264 ¢. —

5. buonorus: y4yeOHMK M NPAaKTUKYM Ui CPEAHEro Mpo(eccCHOHANbHOTO
obpazoBanus / B. H. Apsirun [u ap.]; mox penakmueit B. H. Apsiruna. — 2-
e um3a. — MockBa: WzpmarensctBo FOpaiit, 2022. — 378 c¢c. —
(ITpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-09603-3. —
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https://urait.ru/bcode/494034

Tekct: anextponubit / OOpa3oBarenbHas miathopma FOpaitT [caliT]. —
URL: https://urait.ru/bcode/489661

. buonorus B 2 u. Yacts 2 : yueOHuK a5 By30B / B. H. Speirun [u ap.] ; mox
penakiueit B. H. Spweiruna, Y. H. Bonkosa. — 7-e u3na., nepepald. u a0m. —
Mockga : U3natensctBo FOpaiit, 2023. — 347 c. — (Bbiciuee
obpazoBanne). — ISBN 978-5-534-04094-4. — TexkcT : 2IeKTPOHHBIH //
Oo0pa3zoBatenbHas miatgopma KOpaiT [caiiT)
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4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA

KoHTpoib W oOlleHKAa pe3yJabTaTOB OCBOSHHUS 0011e00pa3oBaTeIbHON

TUACIUATUINHEBI
HaNpaBJICHHbBIC

PacKpBIBAIOTCS
Ha

yepes
dbopmupoBanue

JUCHUIUIMHAPHBIE  PE3YJIbTaTHhI,

o0umx u MNpodheCCHOHATBHBIX

KOMIIETCHIIUH 11O pasaciiaM u T€MaM COACPKaHUs y‘{C6HOI‘O Marepuajia.

OO0mas koMneTeH U Paznen/Tema Tun oneHOYHBIX MEPONPUATHH
OK 2 Hcnons3oBath P1 .Temal.1l BxonHO KOHTPOJIb TECT.
COBPEMEHHBIC CPE/ICTBA 3anonHeHne TadbmuIel «Briaa
IOHUCKa, aHAJIN3a U YUEHBIX B Pa3BUTHE OHOIOTHI)
MHTEPIIPETALIUU 3anojHeHUe CPaBHUTEIbHON
Hrdopmatm n TaGJIUIIBI CXOJCTBA U PA3IHYHIA
HH(OpPMALMOHHEIE ’KUBOT'O U HEKHUBOTO
TEXHOJIOTMH JJIs1 BBIITOJIHEHUS
3a1a4 npodeccuoHaIbHON
JEATEIbHOCTH
OK 4 D¢pdexruBHO
B3aUMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaH/1e
OK 2 Hcnons3oBath P1.Temal.2 OuenuBaemasi TUCKyCCHUs O BOIPOCAM

COBpPEMEHHBIE CPECTBA
MIOWCKa, aHaJIh3a U
UHTEpIpeTalun
Nudopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 IpodecCuoHaIbLHON
JeSITeITbHOCTH

OK 4 D¢ dexruBHO
B3alMMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaH/1e

JEKIUN
Pa3paboTka MEHTaIbHON KapThI 1O
KJIacCU(UKAIIUH KJIETOK U UX CTPOCHUIO
Ha MPO- U YYKAPUOTHUECKUX U 110
[IapCTBaM B MUHH I'PYyIIIax
BrinmonHenue u 3amura npakTHYeCKuX
pabor:

«CTpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI, OAKTEpUN) U
KJIETOYHBIE BKIIIOUEHUS (Kpaxma,
KapOTHHOUIBI, XJIOPOTIIIACTHI,
XPOMOIIJIACTHI )»

IIpaktrueckoe 3ansatue. IIpencrasienue
YCTHBIX COOOIIICHUH C TIPEe3eHTAINEH,
MOJATOTOBJIEHHBIX 110 MIEPEYHIO
UCTOYHUKOB, PEKOMEHJOBAHHBIX
IpenoaaBaTeaemM

OK 1 Bei6upats criocoOsI
penieHus 3a1a4
npodeCCHOHATbHON
JESITEIIbHOCTH

OK 2 Hcnons3oBath
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaJIn3a U
UHTEPIIPETAIINH
Nudopmanuu n
UH(POPMAaLIMOHHbIE

P1.Tema 1.3,1.4

OpoHTaIBHBIN OITPOC

Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHue
MOCJIEI0BATEIbHOCTH HYKJICOTH/IOB,
AMUHOKHCIIOT B HOPME U B CIy4ae
M3MEHEHUS MOCIIEI0BATEILHOCTH
nyxieotunos JTHK

OpoHTaIBHBIN OITPOC

3anoHeHUe CPaBHUTEIHLHOMN TaOIUIIBI
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TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 npogeccuoHaIbHON
JeSITeITbHOCTH

OK 4 D¢ dexruBHO
B3alMMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaH/Ie

XapaKTEPUCTHK TUTIOB OOMEHA BEIIECTB

OK 2 Hcnonsp3oBarh P2.Tema 2.1. OueHuBaemasi JUCKyCCHUS
COBpPEMEHHBIE CPEACTBA Pa3paboTka MEHTaIbHON KapThI
MOVCKA, aHAN3a U TKaHEW, OPraHOB U CHCTEM OpPTaHOB
UHTEPIIpETALUN OpraHU3MOB (PacTeHUs, KUBOTHBIE,
WNndopmarnmu u YEJIOBEK) C KPATKOW XapaKTEPUCTUKOM
nH(pOpMaIMOHHBIE ux GyHKIM OPOHTATBHBIN OMPOC
TEXHOJIOTHH JIJISI BBITOJIHEHUSI 3amonHeHne TaOJIUIbI ¢ KPATKOM
3a/1a4 npodeccuoHaIbHOM XapaKTEPUCTUKON U TTpUMeEpaMu (popM
JESITEIIbHOCTH Pa3MHOKEHHS OPraHU3MOB
BBITNIOJTHEHUS 3a/1a4 [IpencraBienue pe3yabTaToB
npodeccuoHaIbHON NPaKTHYECKUX paboT

ACATCIIEHOCTH 3aiura TBOPUECKHUX PadoT

OK 4 D¢ dexTuBHO

B3auUMOJICHCTBOBATEL U

paboTaTh B KOJIJICKTUBE U

KOMaHie

OK 2 HUcnons3oBath P2.Tema 2.2 Pa3paboTka 1eHTHl BpeMEHHU €

COBpPEMEHHBIE CPECTBA
MOKCKA, aHaJIN3a U
UHTEPIPETAINH
Nudopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npodeccuoHaIbHON
JEeSITEIIbHOCTH

BBITIOJTHEHMS 32/1a4
npodeCCHOHATbHON
JeSITeIbHOCTH

OK 4 DddexTuBHO
B3aMMO/JICHICTBOBATH U
paboTath B KOJUIGKTUBE U
KOMaH/1e

XapaKTEpUCTHKOM 3TAallOB OHTOI'€HE3a
OTAEJIBbHOM TPYIION JKUBOTHBIX U
YeJI0BEKA 10 MUKPOTPYIIIaM
Tect/onpoc

CocraBiieHne )XM3HEHHBIX [IUKJIOB
pacTeHuii o oraesnaM (MOXOBHIHBIE,
XBOILIEBU/IHBIE, TAIOPOTHUKOBU/THBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE)
IIpencrasnenue pe3yabTaToB

MPaKTUYECKUX padboT
3amuTa TBOpUYECKUX paboT
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OK 2 Hcnons3oBaTh P2. Tema 2.3 Pa3zpaboTtka rioccapus
COBpPEMEHHBIE CPEACTBA @pOHTAIBHBIN ONIPOC

MOKCKa, aHaJIn3a U Tect o Bompocam JeKIUU
UHTEpIpeTalu Pemrenue 3anau Ha onpeneneHue
HNudopmanuu u BEPOATHOCTH BOSHUKHOBEHHUS
uH(pOpPMaIMOHHBIE HACJIEJICTBEHHBIX MTPU3HAKOB MPU
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS MOHO-, TU-, TOJIUTHOPUIHOM U
3a/1a4 npodeccuoHaIbHON AHAJTM3UPYIOUIEM CKPEIIUBAHUH,
e TEIIbHOCTH COCTaBJICHHE T€HOTUITUYECKUX CXEM
BBITIOJIHEHHUS 3a]1a4 CKpELIUBAHUS
npodeCCHOHAIBHON

NeATEIbHOCTH

OK 4 DddexTuBHO

B3aMMO/JICHICTBOBATH U

paboTath B KOJUICKTUBE U

KOMaH/1e

OK 1 Beibupars cioco0sl P2 Tema 2.4 Tecr. Pa3paboTka rinoccapus
pelieHus 3a1a4y Pemienue 3aau Ha onpeneneHue
HPO(I)CCCHOHaHBHOﬁ BEPOSITHOCTH BOZHUKHOBCHUS
ACATCIIBHOCTH HacJIeACTBCHHBIX IIPU3HAKOB IIPU
OK 2 Ucnonp3oBath CIIETUICHHOM HACJIe/IOBaHHUH,
COBPEMCHHBIC CPCACTBA COCTaBJICHUE T€HOTUITUYECKUX CXEM
MOMCKA, aHAIN3a U CKpeNMBAHHS

UHTEPIIPETALUU

WNndopmanmu u

nH(pOpMaIMOHHBIE

TEXHOJIOTHH J1JIs1 BHITTOJIHEHUS

3a/1a4 npodeccuoHaIbHOM

JeATEIbHOCTH

BBITNIOJTHEHUS 3a/1a4

npohecCuOHABHOM

NEeSITEIIbHOCTH

OK 1 Bei6upats criocoOsI P2 .Tema 2.5 Tecr.

penieHus 3a1a4
npodeCCHOHATbHON
JESITEIIbHOCTH

OK 2 HUcnons3oBath
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaJIN3a U
HUHTEPIIPETAIINH
Nudopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npodeccuoHaIbLHON
NEeSITEIIbHOCTH

BBITIOJTHEHMS 32/1a4
npodeCCHOHATBHON
JESITEIIbHOCTH

OK 4 DddexTuBHO
B3aMMO/JICHICTBOBATH U
paboTath B KOJUIEKTUBE U

Pewrenue 3anad Ha onpeecHUe TUIa
MyTalllU IIPH IIepeade
HACJIEICTBEHHBIX [TPU3HAKOB,
COCTAaBJICHUE T€HOTUIINYECKUX CXEM
ckpemuBanus IIpencrasienue
pe3yabTaTOB MPAKTHUECKUX padoT
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KOMaH/Ie

OK 2 Ucnonb3oBathb
COBpPEMEHHBIE CPEJICTBA
MOVICKA, aHAJN3a U
UHTEPIIpETALIUU
WNndopmarmu u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJISI BBITOJIHEHUSI
3a/1a4 npodeccuoHaIbHOM
JESITEIIbHOCTH
BBITNIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM

eI TEIIbHOCTH

OK 4 D¢ dexTuBHO
B3alMMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaHie

P3. Tema 3.1

@pOHTAIBHBIN ONIPOC

Pa3paboTka rioccapus TEpMHUHOB
PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
3BOJIIOLMOHHOIO YUYEHHUS
[IpenocraBienue pe3yabTaToB

MPaKTUYECKUX padboT

OK 2 HUcnons3oBath
COBpPEMEHHBIE CPEICTBA
MOKCKa, aHaJn3a u
UHTEPIIPETAIINH
Nudopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npodeccuoHaIbHON
JEeSITEIIbHOCTH
BBITIOJTHEHMS 32/1a4
npodeCCHOHATbHON
JESITEIIbHOCTH

OK 4 DddexTuBHO
B3aMMO/JICHCTBOBATH U
paboTath B KOJUIEKTUBE U
KOMaH e

P3. Tema 3.2

OueHuBaemasi TUCKYCCHUS:
HCIIOJIL30BaHUE apI'yMEHTOB,
OMOJIOTMYECKON TEPMUHOJIOTHU U
CUMBOJIMKH JIs1 1OKA3aTCIIbCTBA
POACTBA OPraHU3MOB Pa3HBIX
CHCTEMATUYECKUX IPYIIII

Pa3zpaboTka neHThI BpeMeHH
BO3HUKHOBCHUA U paSBI/ITI/DI JKHN3HU HA
3emie

OK 4 DddexTuBHO
B3aMMO/JIEHCTBOBATH U
paboTaTh B KOJIJICKTUBE U
KOMaHie

OK 7 CopelictBoBaTh
COXPAHEHHUIO OKPYKAIOLIEH
CpeIbL, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUU KIIMMarTa,
MPUHLIUIIBI OEPEKIUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUIX

P3. Tema 3.3

Tect @poHTaNBHBIN OMPOC
Tabnuua kpurepuu Buga

OK 02Hcnonp30BaTh
COBpPEMEHHBIC CPEJICTBA
IIOKCKa, aHAJIN3a U
HUHTEPIIPETAIIH

P3. Tema 3.4

[IpenocraBiienre pe3yabTaToB
npakTuueckux padot [loaroroska
pe3eHTaluN
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Nudopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npogeccuoHaIbLHON
NEeSITEIIbHOCTH
BBITIOJTHEHMS 32/1a4
npodeCCHOHATBHON
JeSITeIbHOCTH

OK 4 DddexTuBHO
B3aMMO/JICHICTBOBATH U
paboTath B KOJUICKTUBE U
KOMaH/1e

OK 02Hcnonb30oBath
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaJIn3a U
UHTEPIIPETAINH
Nudopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npogeccuoHaIbHON
JeSITEIIbHOCTH
BBITIOJTHEHMS 32/1a4
npodeCCHOHAIBHON
JESITEIIbHOCTH

OK 4 DddexTuBHO
B3aMMO/JICHICTBOBATH U
paboTath B KOJUIGKTUBE U
KOMaH/Ie

P3. Tema 3.5

OpoHTaTBHBINA OITPOC

PazpaboTka JeHTbI BpeMEeHU

IMPOUCXOKACHUA YCTIOBEKA

OK 1 Beibupars cioco0sl
peleHus 3a1aq
npohecCHOHABHOM
JeSITeTbHOCTH

OK 2 Ucnonb3oBathb
COBpPEMEHHBIE CPEICTBA
MOVCKA, aHAJN3a U
UHTEpIpETANN
WNndopmanmu u
nH(pOpMaIMOHHBIC
TEXHOJIOTHH JIJISI BBITOJIHEHUSI
3a/1a4 npodeccuoHaIbHOM
JESITEIIbHOCTH

BBITTOJTHEHUS 32144
npoecCuoHABHOM
JeSITeITbHOCTH

OK 7 CopnelicTBOBaTh
COXPAHEHHUIO OKPYKAIOLIEH
Cpeabl, pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUH KIIMMaTa,
TIPUHIUITBL OEPEXKITNBOTO
POM3BOJICTBA, 3P (HEKTUBHO

P4. Tema 4.1

Tect 1o 3KoIOTHYECKUM (PaKTopam 1
cpeqaM KU3HU OPraHU3MOB Y CTHBIN

onpoc. lIpencrasienue pe3yiabTaToB

NPaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
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JICEWCTBOBATh B YPE3BbIYAMHBIX
CI/ITyaI_[I/IHX

OK 1 Beibupare cnoco0sl| P4.Tema 4.2 CocraBieHne CXeM KpyroBopoTa

peneHus 3ada4 BCILICCTB, UCI0JIb3Ysl MaTCpHaJIbl

npodeCCHOHATBHON JEKIHH

ACATCIIBHOCTH Perienne npakTHKO-OPUCHTUPOBAHHBIX

OK 2 Vcnionbsosats pacueTHBIX 3aaHUil IO TIepeHOCY

COBPCMCHHBIC cpeactsa BEIIECTBA U YHEPTUU B IKOCHUCTEMAX C

MOMCKA, aHanm3a " .
cocTaBleHHE TPOPHUUECKUX TeTeH U

UHTEPIIPETAINH

Mndopmaruu " nupaMu]i OMOMAaCChI U SHEPTUH

UH(POPMAaLIMOHHbIE

TEXHOJIOTHH JUIsI BBITTOJTHCHHS

3a1a4y npodeccuoHaIbHON

NeATETLHOCTH

BBITIOJTHCHHS 3a/1a4

npodeCCHOHAIBHON

JEATCILHOCTH

OK 7 ConeilicTBOBaTH

COXPAHECHHUIO OKpYy’KaroIen

Cpelbl, pecypcocOepekeHuIo,

IPUMEHSTh 3HaHUS 00

W3MEHEHUHN KJIMMaTa,

IIPUHLIMIIBI OepeKITMBOTO

Mpou3BOACTBA,  3(PPEeKTUBHO

JIEUCTBOBATh B YPE3BBIYANHBIX

CUTYaIUAX

OK 1 Bei6upats criocoOsI P4. Tema 4.3 OrneHnBaemasi JUCKYCCHUS

pereHus 3a1a4
npodeCCHOHATbHON
JeSITeIbHOCTH

OK 2 Hcnons3oBath
COBpPEMEHHBIE CPEICTBA
MOKCKa, aHaJIn3a U
UHTEPIIPETAIINH
Nudopmanuu n
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npodeccuoHaIbHON
NEeSITEIIbHOCTH

BBITIOJTHEHMS 32/1a4
npodeCCuOHATbHON
JeSITeIbHOCTH

OK 7 CopneiicTBOBaThH
COXPaHEHHIO OKPY>KaIoIIeH
Cpelibl, pecypcocOepekeHHuIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,
IPUHIUITBI OEPEXKIINBOTO
MpOMU3BOCTBA, 3P (HEKTUBHO
JIEHCTBOBATH B YPE3BbIUANHBIX

Tecr. Tabnuna. [Ipencrapnenue
Pe3yJIbTaTOB MPAKTHYECKUX padoT
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CUTyalusx

OK 2 Hcnonb3oBath
COBpPEMEHHBIE CpelcTBa
MIOKCKa, aHanm3a u
UHTEPIIpETALIUU

WNndopmanun u
nH(pOpMaIMOHHBIE

TEXHOJIOTHUH JJI1 BBITOJHEHUS
3a/ma4 npo¢eCCHOHATBHON
JESITEIIbHOCTH

BBIMIOJTHEHUS 3a1aqy
npohecCHOHATBLHOM

eI TEIIbHOCTH

OK 4 D¢ dexTuBHO
B3alMOJICHCTBOBATE u

paboTaTh B KOJUIGKTHBE U
KOMaH/1e

OK 7 ConeiicTBOBaThH
COXpPaHEHUIO OKpYy>Karoleu
Cpeabl, pecypcocOepexeHHIo,

MIPUMEHSATH 3HAHUS 00
U3MCHCHHUU KjmMmara,
TIPUHITAITBL OepeKITHMBOTO

MPOU3BOJCTBA,  IPHEKTUBHO
JICUCTBOBATh B YPE3BBIYANHBIX
CUTYaIUsIX

P4. Tema 4.4

OpoHTaTBHBINA OITPOC
Tect o Bonpocam JeKIuu
3anogHeHNE CXEMEBI
KpoccBopn

OK 1 Beibupars cioco0sl
pelieHus 3a1a4y
npohecCuoHABHOM
JeSITEIIbHOCTH

OK 4 D¢ dexruBHO
B3auUMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaHie

OK 7 CopelicTBOBaThH
COXPAHEHHUIO OKPYKAIOLIEH
CpeIIbL, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KIIMMarTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUIX

[1K3.2 pa3paboraTth
TEXHOJIOTUYECKHE MPOIIECCHI
Ha PEMOHT OTJEIbHBIX
JIETaJICH U Y3JIOB IOJIBUKHOIO
COCTaBa KeJIe3HbIX IOPOT B
COOTBETCTBUHU C
HOPMAaTUBHBIMH IOKYMEHTaMU

P4. Tema 4.5 I1-o/c

TecT, Tabauna mpumMepsl
AHTPOIIOTEHHBIX (PAKTOPOB
IIpencrasnenue pe3yabTaToB
MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX paboT
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OK 2 HUcnons3oBath
COBpPEMEHHBIE CPEICTBA
MOKCKa, aHaJIn3a U
HUHTEPIIPETAIINH
Nudopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npodeccuoHaIbLHON
e TEIIbHOCTH

BBITIOJTHEHMS 32/1a4
npodeCCHOHAIBHON
JeSITeIbHOCTH

OK 7 CopneiicTBOBaTh
COXPaHEHHIO OKPY>KaIOLIeH
Cpelibl, pecypcocOepekeHHIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,
IPUHIUITBI OEPEXKIINBOTO
MpOU3BOCTBA, 3P (HEKTUBHO
JIECTBOBATH B UYPE3BbIUYANHBIX
CUTYaIUAX

P4 Tema 4.6

CpaBHUTEIbHAS XapaKTEPUCTHKA
Pa3HBIX SHEPTETHYECKUX HCTOYHUKOB
[ToAroTOBUTE MPUMEPHI SKOHOMHUHN
sHeprun Tabnuia

OK 4 D¢ dexruBHO
B3alMMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaHie

OK 7 CopelicTBOBaThH
COXPAHEHHUIO OKPYKAIOLIEH
CpeIbL, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KIIMMarTa,
MPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, (P (HEKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUIX

P4.Tema 4.7

OuenuBaemas 1UCKyccus
BrimorHeHHE TIPaKTHYECKON paboThI
Tect 1o Bompocam JeKuuu

OK 1 BeiOupars cioco0sl
pelieHus 3aaa4y
npohecCuoHABHOM
NEeSITEIIbHOCTH

OK 4 D¢ dexruBHO
B3aMMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaHie

OK 2 Ucnonb3oBathb
COBpPEMEHHBIE CpeJICTBA
MOVCKA, aHAJN3a U
UHTEPIIPETALIU
WNndopmarnmu u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJISI BBITTOJIHEHUSI
3a1a4 npodeccuoHaIbHOM
JESITEIIbHOCTH

P5. Tema 5.1

BrinmonHenue keiica Ha aHAIU3
MH(OpPMaLIUU O HAYYHBIX JOCTUKEHHSIIX
B 00J1aCTH TeHETHYECKUX TEXHOIIOTUH,
KJIETOYHOW MHYKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH, MPEICTABICHIE
pe3yJIbTaTOB PEIICHUS KEWCOB
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BBITIOJTHEHUS 33124
npohecCHoHABLHOM
JeSTEIbHOCTH

OK 2 Ucnonb3oBathb P5. Tema 5.2 Tect .CocTaBieHne KapThl — CXEMBbI
COBpPEMEHHBIE CpeJICTBA MPOMCXOXKICHUE KYJIBTYPHBIX PACTCHUH
NIOMCKa, aHAJIN3a 1 Paszpabotka rinoccapus

UHTEPIIpETALUN
WNndopmarnmu u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJISI BBITOJIHEHUSI
3a/1a4 npodeccuoHaIbHOM
JESITEIIBHOCTH

BBITNIOJTHEHUS 3a/1a4
npohecCuoHABHOM

eI TEIIbHOCTH

OK 4 D¢ dexTuBHO
B3auMMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE U
KOMaHie

OK 2 Hcnone3oBars P5. Tema 5.3 Tect, paboTa ¢ Tabnuiei
COBpPEMEHHBIE CPEJICTBA NunuBuayanpHas caMOCTOATEIbHAS
MOMCKa, aHAJIN3a U pabota Pa3paboTka rioccapus
UHTEPIIPETAINH
Nudopmanuu n
UH(POPMALIMOHHbIE
TEXHOJIOTHH JIJIs1 BBITOJIHEHUS
3a1a4 npodeccuoHaIbLHON
NEeSITEIIbHOCTH

BBITIOJTHEHHS 32/1a4
npodeCCHOHATbHON
JESITEIIbHOCTH

OK 4 DddexTuBHO
B3aMMO/JICHCTBOBATH U
paboTath B KOJUICKTUBE U
KOMaH/Ie

OK 7 ConeiicTBOBaTh
COXPAHEHHIO OKPYIKAIOIIEH
Cpelibl, pecypcocOepekeHHIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,
IPUHIUITBI OEPEXKIINBOTO
MpOMU3BOCTBA, 3P (HEKTUBHO
JIEWCTBOBATH B YPE3BbIUYANHBIX
CUTYaIUAX
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S. JIuct n3MeHeHui U JOTOJIHEHU i, BHECEHHBIX B pa0d04yI0 IPOrpaMmy

Hara
Ne
No BHECCHUA Jlo BHECEHUs U3MEHEHUSI Ilocne BHECEHUS U3MEHEHUS
CTpaHUIIbI
U3MEHEHUSI
1
2
3
4
5
6
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