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1. O0mas xapakrepucTuka padoydeil mporpaMmmbl 001e00pa3oBaTeJIbHOM
aucuumanabl OO1.05 buosorus

1.1. MecTO0 AMCUMIUIMHBI B CTPYKType OCHOBHOH mNpo(eccHOHATbHOI
o0pa3oBaTeJibHOI POrPaMMBbI
Oo6meobpazoBatenbHas nucuumiimia OOJ.05 Bbuonorus sBisieTcst 00s3aTenbHON

4acThI0 00111€00pa30BaTEeIbHOIO HUKIA 00pa30BaTEIbHOM NPOrPAMMBI B COOTBETCTBUU
¢ ®I'OC CIIO no cnenmansHocTH 23.02.06 TexHuueckas 3KCIUIyaTaluus MMOABUXKHOIO
COCTaBa KEJIE3HbIX JAOPOT.

1.2. llesiu ¥ muIaHMpyeMble pe3yJabTaThl 0CBOEHHS JUCIIUIIIUHBI:

1.2.1. Heapb AuCUUIIHHBI

Conepxkanue IporpaMMbl  00IIc00pa3oOBaTEIbHON JIUCIUILIMHBI  «buomorusy
HalpaBj€HO Ha JOCTHXKEHHE pPE3yJIbTaTOB €€ U3YUYeHUSI B COOTBETCTBUU C
tpeboBanusimu GI'OC COO c¢ yuerom npodeccroHanbHoi HampaieHHocTH PI'OC
CIIO. llens u3ydyeHus IUCHUILUIMHBI «bHOJOTHS» HAa 0a30BOM YPOBHE — OBJIAJICHHE
OOyYaromMUMUCA 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJILHOW OpraHU3alliy >KUBBIX
CHUCTEM pa3HOr0 paHra U MNPUOOPETEHHE YMEHUW UCIOIb30BaTh STU 3HAHUS IS
IPAaMOTHBIX JICUCTBUN B OTHOIICHHH OOBEKTOB KMUBOUM MIPUPOJIBI U PEIICHUS Pa3TUIHBIX
YKU3HEHHBIX TPOOIEM.

JlocTrxkeHre eI HM3y4YeHUs TUCHUIUIMHBI «buojorus» Ha 0a30BOM ypOBHE
obecrieunBaeTCs peIICHUEM CISAYIONUX 3a/1ay:

® OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HaHUUA O OHMOJOTHMYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUIaX, CIY>KAIIUX OCHOBOM IS
dbopMupoBaHUS ~ TPEACTABICHHMM O  ©CTECTBEHHO-HAyYHOM  KapTHHE  MHpa,
0 METOJIaX HAy4YHOTrO IO3HAHHWS, CTPOCHUH, MHOTO0Opa3ud W OCOOCHHOCTSX JKHBBIX
CHCTEM pAa3HOI0 YPOBHSA OpPTaHU3AIMH, BBIAAIOIMIMXCS OTKPBITHUAX M COBPEMEHHBIX
HCCJICIOBAaHMIX B OMOJIOTHH,

e (dopMupoBaHue Yy OOy4YalOIIUXCA TO3HABATEIbHBIX, WHTEIJIEKTYaIbHbBIX
U TBOPUYECKHUX CIOCOOHOCTEH B TIpOIeCCe aHadu3a JaHHBIX O MYTIX pa3BUTHSA
B OMOJIOTHH HAYYHBIX B3TJIAIOB, UACH U TIOJXO0/I0B K H3yUYCHHIO )KUBBIX CUCTEM PAa3HOTO
YPOBHSI OpTraHU3alINH;

® CTAHOBJICHHE Yy OOyYalomuxcs OOmmeld KyJIbTypbl, (DYHKIIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITh U OIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUpa
KUBOW MPUPOJLI HA OCHOBAHUM 3HAHMN W ONBITa, MOJYYEHHBIX NPU H3YYECHUU
OHOJIOTHH;

e ¢dopMmupoBaHHe Yy O0OyYalOMUXCS YMEHUNA WJUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTHUYECKONW JEATEIbHOCTH YEJOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;



® BOCHHTaHUE YOKIEHHOCTU B BO3MOKHOCTHU TIO3HAHUS YETIOBEKOM JKUBOU

IPUPONBI, HEOOXOTUMOCTH OEpPEeKHOTO OTHOUICHUS K Hel, coOIroneHus
ATUYECKUX HOPM IPU TPOBEJCHUU OUOIOTUIECKUX UCCIICIOBAHUIA;

® OCO3HaHWE IIEHHOCTH OWOJIOTUYECKUX 3HAHWW Ui TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYIBTYPHI, 111 (POPMHUPOBAHUS HAYIHOTO MHPOBO33PEHHUS;

® TpUMCHEHHE NPUOOPETEHHBIX 3HAHWI M YMEHHWH B TOBCEIHEBHOW J>KU3HU
ISl OLIGHKH TIOCJICICTBUI CBOECH JEATEIILHOCTH 110 OTHOIICHHUIO K OKPY)KaIolIel cpene,
COOCTBEHHOMY 370POBBIO, OOOCHOBaHHE U COONIOACHHE Mep MNPODYUIAKTUKU
3a00JIeBaHUM.

1.2.2. [lnanupyemblie pe3yJibTATbI OCBOEHHS 00111€00Pa30BaTEIbHON JUCUUILIHHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HayeHue nUCHUILIMHA UMeeT npu dopmupoBanuu U paszButuu OK u
ITK.



HauMenoBanmue u Kojg
KOMIIeTeHIIHH

Ilnanupyemble pe3yJibTaThl

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHIOCOOBI perieHus 3a/1a4
npoeCCHOHATLHON
JeSATEIIBHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTCKCTaM

JIMYHOCTHBIE PE3yNIbTaThl JOJDKHBI OTPakaTh B
YaCTH: TPyAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTh K TpPYAy, OCO3HaHHE LEHHOCTH
MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTh K AaKTHUBHOU JEITEILHOCTHU
TEXHOJIOTMYECKOU
U COLMAJbHON HaINpaBICHHOCTH, CIOCOOHOCTH

HHUIUHUPOBATH, INIAHUPOBATH U CAMOCTOATCIBHO
BBIIIOJHATD TaKYH0 JCATCIBbHOCTD,

- UHTEpEC K pa3IMYHbIM cepam
poheCCUOHATTLHOMN JICATEIbHOCTH.
MerarnpeameTHbIe pe3yabTATHI JIOJKHBI
OTpaXKaTh:

Ognanenne YHUBEPCATHLHBIMU y4eOHBIMU
M03HABATENbHBIMU JEHCTBUSIMMU:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

- CaMOCTOSITEITLHO dbopmynupoBaTh u
aKTyalIM3upoBaTh NpoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHBIﬁ IMPpU3HAK WA
OCHOBaHUs ISl CpPaBHEHUS, KiacCU(UKAUU U
0000MIeHHS;

- OmpeieNATh IEeTH  JIEeATCILHOCTH,
napamMeTphl

Y KPUTEPUU UX JIOCTHKCHUS;

- BBIBJIAATh 3aKOHOMEPHOCTHU U ITPOTHBOPCUHA

B PacCMaTpPUBACMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OLICHUBATh COOTBETCTBHE pPE3yJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCJICICTBUN JCATCILHOCTH;

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOM

3aJaBaTb

I[TP6 1. ChopmMupoBaHHOCTh 3HAHWUKA O MECTE M POJIM OWOJIOTHH
B CHCTEME HAy4YHOTO 3HaHUS;(YHKIMOHAIBHON TIPaMOTHOCTH
YeJIoBeKa ISl PEIICHUs )KU3HEHHBIX MPOOJIEM.

[1P62.ChopMupOBaHHOCTh ~ YMEHHS  paCKpbIBaTh  COJAEp)KaHHE
OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUX TEPMHHOB U IIOHATHI: KU3Hb,
KJIeTKa,  TKaHb, OpraH, OpPraHW3M,  BHJ,  HOIYJSIHS,

IKOCHUCTEeMa,0Mo1IeH03, Onocdepa; MeTabor3M (0OMEH BElIECTB
U TIpEBpaIeHUE SHEPTUH), TOMEOCTa3 (caMoperyssius), OMOCUHTE3

Oenka, CTPYKTypHas OpraHu3aIus KHUBBIX CHUCTEM,
JIUCKPETHOCTh,CaMOPETYJISIIHS, CaMOBOCITPOU3BE/ICHNE
(pempoaykiius), HACJIEICTBEHHOCTb,

U3MEHYMBOCTb,9HEPro3aBUCUMOCTb, POCT U pa3BUTUE, YPOBHEBas
OpraHu3anus.
[IP6 3.ChopMUPOBAHHOCTH YMEHHUSI pPacKpbIBaTh COJIEpP)KaHUE

OCHOBOTMOJAralomux  OWONOTUYECKUX  TEOpUH W THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM,  MYTallMOHHOM,  HBOJIOIUOHHOM,
MIPOUCXOKICHHUS )KU3HU YEIIOBEKA.

[1P64.ChopMupoBaHHOCTD yMEHUS pacKpbIBaTh

OCHOBOMOJArarnye OWOJIOTUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. Basunora, 2. TI'ekxens,
®. Mromnepa, K. Bbopa),rpanumpl uX NPUMEHHUMOCTH K >KHBBIM
CHUCTEMaM.

[TPG5.ITpuoOpeTeHre oOmMbITa TPUMEHEHHS OCHOBHBIX METOJIOB
HAaY4YHOTI'O IMO3HAaHHA, NCIIOJIL3YEMBIX B OMOJIOTNH: Ha6J'IIO}IeHI/I${

Y ONMCAHMSI )KUBBIX CUCTEM, MPOIIECCOB U SIBICHUIN; OpraHU3alluu U

IIPOBCACHUA OMOJIOrTYECKOT0 OKCIICPUMCHTA, BBIABHUKCHUA
THUIIOTE3, BBISABJICHUSA 3aBUCHUMOCTH MCKOAY HCCICAYCMBbIMHA
BCJIIMYNHaAMU, 00BACHEHHUS IMMOJIYYCHHBIX PE3YIBTATOB

u  (opMmynupoBaHUS BBIBOJIOB C HCIOJIB30BAaHHEM HAyYHBIX
MOHSITUH, TEOPHUI U 3aKOHOB.

[TP66.ChopMUPOBAaHHOCTh  YMEHHSI  BBIACIATH  CYIICCTBCHHBIE
MIPU3HAKH BUPYCOB, KIETOK MPOKAPHUOTH DYKAPHOT; OJTHOKICTOUHBIX




U TPOCKTHOH  JESATEIBHOCTH,
paszpereHus mpooieM;

- BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U

W aKTyaJIM3UPOBATH 3aJav1y, BbIABUT'dATb TUIIOTC3Y
€¢  pelICHWs, HaXOJWUTh  apryMEHTHl IS
JI0Ka3aTeIbCcTBA CBOMX YTBEPXKICHUH, 3a]aBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCUICHUA
3aJaud Pe3yNbTaThl, KPUTUYCCKH OIICHUBATh WX
JOCTOBEPHOCTh, TMPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCJIOBHUSIX;

pa3pabarbiBaTh IUIAaH PEHICHHS MPOOJIEMBI ¢
YYETOM aHaJIM3a MMCIONIUXCS MAaTepUalTbHBIX H
HEMaTEepHUaIbHBIX PECYPCOB;

-- YMETh MEPCHOCHUTH 3HAHHUSI B TO3HABATEIbHYIO

U TIPAKTHYECKYIO 00JIaCTH KU3HEACATCIbHOCTH,

- yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BbBIIBUT'AaTh HOBBIC naeu,
OpPHUTHHAIILHBIC TIOJXOJIbI U PEIICHUS

HaBbIKaMH

npenaraTh

U MHOTOKJICTOYHBIX OpraHW3MOB, BHJIOB, OHOIE€OLEHO30B U
9KOCHCTEM; OCOOCHHOCTH TMPOLECCOB OOMEHa BEUIECTB U
IPEBpaIeHHs] SHEPrUuu B KJIETKE, (OTOCHHTE3a,IJIACTHUYECKOTO M
SHEPreTUYecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIIOJIOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS, HHAWBUYaJIbHOTO
pa3BuTHs opranum3Ma (OHTOTEHe3a), OOpbOBI 3a CYIECTBOBAHUE,
€CTeCTBEHHOT0 O0TOOpa, BUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPTraHU3MOB K cpeie OOWTaHHS,BIMSIHUS KOMIOHEHTOB YKOCHUCTEM,
AHTPOIIOTEHHBIX W3MEHEHUN
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEUIECTB U MPEBpAIlEHUE SHEPTUU B brocdepe.
[1P67.ChopMUpPOBAHHOCTb ~ YMEHHUS NPUMEHSATH  I[OJIYYEHHbIE
3HaHUSA JUIsI OOBACHEHHUS OMOJOTMYECKHX MPOIECCOB U SIBJICHHIA,
JUTS IPUHATHS MPAKTUICCKUX PEIICHU B TIOBCETHEBHOM JKU3HU

C 1enp0 obecriedeHusi 0€30MaCHOCTH CBOETO 3/10POBbS U 37I0POBbBS
OKPY>KaIOIUX JIFOJIeH, COOJIIOJICHUSI 3JI0pOBOro o0pa3a >KW3HH,
HOPM T'PaMOTHOT'O TMOBEJIEHHs B OKPY)KaIoLIeW MPUPOJHON cpeje;
MOHWMaHWEe  HEOOXOIMMOCTH  WCIOJB30BAHUS  JOCTHIKEHHH
COBpPEMEHHOM Ouooruu M OUOTEXHOJOTUMH Jii PALMOHAIBHOIO
HPUPOONOIB30BAHHUS.

ITP68.ChopMUpOBaHHOCTh YMEHUS peniaTh OMOIIOTUISCKUE 3314,
COCTABJISATh TEHOTUITMYECKUE CXEMBI CKPEIIMBAHUS

JUIE  pa3HBIX THIIOB HACIIEJOBAaHUS NPU3HAKOB Y OPTraHU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPrHHM B dKOCHCTEMax
(Ienu MUTaHuS, MTUIIEBbIE CETH).

[TP69.ChopMUpOBaHHOCTh ~ YMEHHM  KPUTHUECKH  OILICHHUBAThH
nHpopManuil0  OMOJIOIMYECKOTO  COJEP)KAaHUSA,  BKIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBod  HMH(OpMalnMM, Hay4yHO-TIONYJSpHBIE  MaTepuabl);
UHTEPIPETUPOBATh THYECKHE ACTIEKThI COBPEMEHHBIX
HCCIIeIOBaHUN B OWOJOTHHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMmaTpuBaTh rio0abHbIe 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH,  (OPMHUpPOBaTH IO  OTHOIIEHHIO K  HHUM
COOCTBEHHYIO MO3HIIHIO.




[TP610. CdopMHpOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE W YCTHBIE COOOLICHHS HAOCHOBE OMOJIOTHYECKOMH
uH(GOpPMaIlMU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh
MOHATUIHBIN anmnapat OMOJOTHH

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJIM3a U
HUHTEPIPETAINH
nHpopManuu, u
nH(POPMAaIOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3124

JINYHOCTHBIE pe3yJabTaThl JOJKHBI OTpa)xaTb B
4acTH: LIEHHOCTHU HAyYHOT'O ITO3HAHUSA:
-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKM W OOIIECTBEHHON IPaKTHKH,
OCHOBaHHOTO Ha aore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEro0 MecTa
B [IOJIUKYJIbTYPHOM MUDE.

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJI OMOJIOTHH

B CHCTEME HAy4YHOTO 3HAHMS;(PYHKIMOHAIBHOW TIPaAaMOTHOCTH
YeJIoBeKa ISl PEIICHUs )KU3HEHHBIX MPOOJIEM.
[MP67.ChopMUpOBAaHHOCTh ~ YMEHHUSI IPUMEHSTH  IOJYYECHHBIC
3HaHUS JUIsI OOBSICHEHUS OMOJIOTMYECKUX IPOIECCOB U SIBJICHUM,
JUTSI IPUHATHS MPAKTUICCKUX PEIICHU B TIOBCETHEBHOM KU3HU

C LeJbi0 obecriedueHus: 0€30IMaCHOCTH CBOETO 3JI0POBbSI U 37I0POBbS
OKPY>KaIOIUX JIIOJIeH, COOJIIOJCHHS 3JI0pOBOro o0pa3a >KW3HH,

npodeccuoHaTbHON MeramnpeameTHble pe3yibTaThl JIOJDKHBI | HOPM TPaMOTHOT'O TOBEACHUS B OKpYXarollell NMpUpOIHON cpee;
JEATEIbHOCTH. OTpaXKaTh: NOHMMAaHHE  HEOOXOJAWMOCTH  HCIOJNB30BAaHUS  JOCTIKEHHN
Osnanenue YHUBEPCATIbHBIMU y4eOHBIMU | COBPEMEHHOM OHOJOrMH M OMOTEXHOJOTHHM Ul pPalMOHAIbHOTO
MO03HABATEIbHBIMU JICHCTBUSIMH: PUPOAONOIH30BAHUS.
B)paboTa ¢ uHpopmanueit: I1P610. CdopmMupoBaHHOCTh YMEHHMH C€O37aBaTh COOCTBEHHbBIE
- BIJCTh HaBBIKAMH TIOJYYEHUS HWHQPOPMAIWHU | TUCBMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE OMOJIOTHYECKOM
U3 MCTOYHUKOB DPAa3HBIX TUIIOB, CAMOCTOSITEIbHO | MH(GOPMALUU U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh
OCYIIECTBIISITh TIOWCK, aHaJHM3, CHCTEMAaTH3aIUIO | TIOHATHIHBIA anmapar OHOoIoTun
U MHTEpIpeTanuio HH(pOpManuu pasindHbIX
BUJIOB U ()OPM TIPEICTABIICHHS,
- OLEHHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(popmManuy,
€e COOTBETCTBHE IIPaBOBBIM U  MOpPaJbHO-
ATHYECKUM HOpMaM
OK 04.9¢dexTnBHO JIMYHOCTHBIE pe3yabTaThl JOMKHBI oTpaxarb B | [IP65.IIpuoOpereHre ombpiTa MPUMEHEHHS OCHOBHBIX METOJIOB

B3aWMO/JIENCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIE.

YaCTH: HCHHOCTU HAYYHOI'O IMMO3HAaHUA: OCO3HAHUC
OCHHOCTH Haquoﬁ ACATCIIbHOCTH, TI'OTOBHOCTDH
OCYIICCTBIIATE IMMPOCKTHYIO U UCCICO0BATCIIBCKYIO
ACATCIIbBHOCTD HHAUBUYAJIBHO U B I'PYIIIIC.

MertanpeameTHbie pe3yNIbTaThI JOJKHBI
OTpaxaTh:
OBnanenue YHHUBEPCAIbHBIMU

HAay4YHOr'o ITO3HAaHHA, HUCIIOJb3YEMBIX BOMOJIOTUH: Ha6HIO)IeHI/I${ n
OMMCAaHUsl JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHUW; OpraHU3aluu
HUITPOBEACHUA OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUXKCHUS
TUINIOTE3,  BBISIBICHUS  3aBHCUMOCTH  MEXKIYHCCIETyEeMbIMU
BEJTMYMHAMU, OOBSICHEHHSI TIOTYYEHHBIX PE3YJIbTaTOB

u  (opMyIHpOBaHHS  BBIBOJAOB  CHCIIOJIb30BAHUEM
TOHSITUH, TEOPUI U 3aKOHOB

HAayYHBIX




KOMMYHUKATUBHBIMHU JCHCTBUSMH:

0) COBMECTHAs JIeITCIbHOCTD:

- TIOHMMaTh W HCIOJb30BaTh MPEUMYIIECTBA
KOMaHTHOMH

Y UHJIUBHIYAIbHOU PaOOTHI;

- TpPUHUMATh LETU COBMECTHOM JesATEIbHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATH JICHCTBHS

0 €€ JOCTHXKCHUIO: COCTABIIATh IJIaH ACHCTBHH,
pacmpenenar  poiad € y4eTOM  MHEHHH
YYaCTHUKOB OOCYXJaTh PE3yJIbTaThl COBMECTHOM
paboThl

OK 07.CopgeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHMHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B Ype3BbIUaiiHBIX
CUTYalUsIX.

JIM4HOCTHBIE pE3YyNbTAThl JOJKHBI OTpakaTh B
4acTH: JKOJIOTHYECKOTO BOCIIMTAHMS:-
c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYJIBTYPHI,
[IOHMMAaHHUE BIUSHUS COLUAIbHO-D)KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHOU

U COLMAIbHON Cpenbl, OCO3HaHHE TIJI00AJLHOTO
XapakTepa 3KOJOTHYECKUX MPOo0IieM;

- IUIAHUPOBAaHUE M OCYILECTBICHHE NEHCTBUI B
OKpY>KaloIllle cpele Ha OCHOBE 3HAHUS IEJei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- AKTMBHOE HEINpUATHE JIEUCTBUH, MPUHOCSIINX
BpEJl OKPYXKaIOLLEH Cpee;

- yYMEHHE MPOTHO3UPOBATh HEOJIAroNnpUsTHbIC
9KOJIOTMYECKHE TOCIEACTBUS MPEATPUHUMAEMBIX
JNENCTBUN, MPEAOTBPAILATh UX;

- paciIMpeHue OIbITA JIeATEIIbLHOCTH
9KOJIOTUYECKON HaIIPaBJICHHOCTH.
MeramnpeameTHsie pe3yabTaThl JIOJIKHBI
OTpaXkaTh:

OBnanenune YHUBEPCAIbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) COBMECTHasl IeITCIbHOCTD:
- MOHMMAaTh M HCIOJb30BAaTh IPEUMYIIECTBA

[TPG65.I1pnoOpeTenne omnbiTa MNPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y OINMCAHUA )KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUH; OPTaHU3aIluU U
npoBeJeHUST  OMOJIOTMYECKOTO  DKCHEPUMEHTA,  BBIIBUKCHHS
TUTNIOTE3,  BBIIBJICHUS  3aBHCHMOCTH  MEXKIYHCCIETyEMBbIMU
BEJIMUYMHAMU, OOBSICHEHHS MTOJIYYeHHBIX PE3yIbTaTOB

u  (QOpMYIHUpPOBAHUS BBIBOJIOB  CHUCIOJIB30BAHHEM
IIOHATHUH, TEOPUM U 3aKOHOB.
[TP66.ChopMHUPOBAaHHOCTh  YMEHHSI  BBIJCIATH  CYIICCTBCHHBIC
MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOTH FYKAPUOT; OJJHOKIETOUHBIX
W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHOTEOIIEHO30B U
9KOCUCTEM;0CO0EHHOCTH  TPOILECCOB ~ OOMEHa  BEHIeCTB U
MpEBpAIICHUs] YHEPTUU B KJIETKE, (OTOCHHTE3a,IIaCTHUYECKOTO M

HAay4YHBIX

JHEPreTHYeCcKoro OoOMeHa, XEMOCHHTe3a, MHTO3a, Meho3a,
OIUTOJIOTBOPEHUS, PA3BUTHUSAN PA3MHOXKCHHSI, WHIUBHIYAJIHLHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), 60pHObI

3a  CYIIEeCTBOBAHHWE,ECTECTBEHHOT0 OTOOpa, BHI000pPa30BaHUSA,

MIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOMTaHUS,BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIIOTEHHBIX W3MEHEHHI
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpYTroBOpOTa BEIIECTB M MPEBpallieHne YHEPTUH B Onocdepe.
[1P67.ChopMUpOBAaHHOCTh ~ YMEHHUSI IPUMEHSTH  IOJYYECHHBIE
3HaHMA A1 00BSICHEHHs] OMOJOTHYECKHX IPOLECCOB M SBJICHUIA,




KOMaHJIHOU

Y UHJIUBUIyaJIbHOU PabOThI;

- TpPUHUMATh LETH COBMECTHOH JIeATEIHHOCTH,
OpraHU30BBIBATh U KOOPJMHUPOBATH JACHCTBUS
0 €€ JOCTHM)KEHHMIO: COCTABJIATh IUIaH IEeHCTBUH,
pacnpenenarb  pojii C  y4EeTOM  MHEHUU
YYaCTHUKOB OOCYXJaTh PE3yJIbTaThl COBMECTHOM
paboThI

JUI TPUHATUS NPAKTUYECKUX PEIIEHHH B IMOBCEHEBHOW KHU3HU
C Lenbio obecredueHus: 0€30MaCHOCTH CBOETO 3/10POBbS U 37J0POBbS
OKpY’KaloIMUX JIOJEH, COONMIOAEHMS3 JOpOBOro o0pas3a XKHU3HH,
HOPM TpPaMOTHOIO TOBEAEHUS B OKPYXAOUIEH MPUPOIHOMN
cpeze;IOHMMaHue HeOoOXOAMMOCTH MCIIOJIb30BaHUs JOCTHXKEHUN
COBPEMEHHOW OWONOTMH M OMOTEXHOJOTMUIUIL PalMOHAIBHOTO
IPUPOAONOIb30BAHUS

IIK 1.1 OxcmuryarupoBarts
YKEJIE3HOI0POKHBII
MOJIBIKHOM cocTaB (110
BUJaM TIOJIBHYKHOTO
COCTaBa)

[IK 1.2 ITpoBoauTh
TEXHUYECKOE
00CITy’)KUBAaHHE U PEMOHT
KEJIE3HOJOPOKHOTO
MOJIBU’KHOTO COCTaBa B
COOTBETCTBHUH C
TpeOOBaHUSIMHU
TEXHOJIOTUYECKUX
MIPOLIECCOB

JIMYHOCTHBIC PE3yJbTaThl JIOJKHBI OTpa)XxaTh B
JaCTH:

TPYAOBOTO BOCITUTAHHUSI:

— TOTOBHOCTb K TpyAy,
MacTepcTBa, TPYA0Jto0ue;

OCO3HAHUC INICHHOCTHU

— TOTOBHOCTb K AaKTUBHOM  JeITEIbHOCTH
TEXHOJIOTHYECKOU u colaabHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HHHIIMHUPOBATD,
IUIAHUPOBaTh U CAMOCTOSITEIBHO  BBINOJIHATH
TAKYIO JIESITEIbHOCTD;

— HHTEpEC K Ppa3IM4YHBIM chepam
npodeccuoHaNbHOM e TENbHOCTH.

— DKOJOTMYECKOI'0 BOCIIUTAHMS:

— c(hopMUPOBAHHOCTH 9KOJIOTHYSCKOU
KYyJIbTYpbl, TOHMMaHHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKMX  MPOLIECCOB  HA  COCTOSHUE
NPUPOAHON M COLMAIBHOM Cpelbl, OCO3HAHHE
r100aabHOTO Xapakrepa IKOJIOTHYECKHUX
npo0em;

MeranpeameTHbie pe3yJIbTaThl JIOJKHBI
OTpaXKaTh:

Osianenne YHUBEPCAIbHBIMU

KOMMYHHUKATUBHBIMU JEHCTBUSMH:

- COBMECTHAs I€ATEIbHOCTD:

- TOHMMaTh M MWCHOJb30BaTh IPEUMYINECTBA
KOMAaHJIHOW ¥ MHIMBHUYalIbHOI paboThI;

[TP65.ITpnoOpeTeHne oOmbITa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO MTO3HAHMSI, UCTIOJIb3YEMBIX B OMOIOTHU: HAOIIOICHUS

Y ONMCAHHUS JKUBBIX CHCTEM, ITPOLIECCOB U SIBJICHUI; OpraHu3aluu U
OPOBEJACHUSI  OMOJIOTMYECKOTO  JKCHEPHUMEHTA,  BBIIBUKCHHS
TUIIOTE3,  BBIABICHUS  3aBUCUMOCTH  MEXIYUCCIENLYEMBIMU
BEJIMYMHAMH, OOBSCHEHHS TIOJTYYCHHBIX PE3yJIbTaTOB

U (QopMynupoBaHHs  BBIBOJOB  CHCIIOJIb30BAaHUEM
IIOHATUM, TEOPUHN U 3aKOHOB.
[T1P67.ChopMUpOBaHHOCTh ~ YMEHHUS  NPUMEHSTh  IOJY4YEHHBIE
3HaHUA Uil OOBACHEHHUS OMOJOrMYECKHX MPOIECCOB M SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU

C LeNbp0 obecredeHnsi 0€30IMaCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKpYKaIOIIMUX JIOJeH, COONIIOJIEHHUsI 3/10pOBOrO 00pa3a KHU3HH,
HOPM TPaMOTHOT'O NOBEACHHUS B OKPYKAIOIIEW NPUPOJHOU Cpenc;
NOHUMaHWE  HEOOXOAWMOCTH  HUCMOJb30BAaHUS  JOCTHIKEHHM
COBpPEMEHHOM Ouosoruu M OUOTEXHOJOTUH MAJIsl pPalOHAIBHOTO
MIPUPOAOIOIB30BaHUS.

HAayYHBIX
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- IPUHUMATh LEIU COBMECTHOM JEeATEIbHOCTH,
OpPraHu30BbIBATE U KOOPAHUHHUPOBATH l[ef/'ICTBI/ISI 110
€€ JIOCTHIKEHHUIO: COCTaBJATh IUIaH JEHCTBHIA,
pacmpenenarb  pojid  C  Y4EeTOM  MHEHUU
YYaCTHUKOB OOCYKIaTh Pe3yibTaThl COBMECTHOM
paboThL.

OBnanenue YHUBEPCAIbHBIMHU y4eOHBIMU
I1I03HaBaTCJIbHBIMU IIGﬁCTBH;IMHI

- pabota ¢ uH(popmalmeii: UCIOIb30BaTh CPEICTBA
MH(POPMAIMOHHBIX 51 KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI1 B pelIeHn KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX W OPTaHHU3allMOHHBLIX 3a7a4 C
coOroieHreM TpeObOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, THUTHEHBI, pecypcocOepeKeHus,
MPaBOBbIX M OJTUYECKUX  HOPM,  HOPM
MH(POPMAIIMOHHON 0€30MaCHOCTH.
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHOH TUCHUILTHHBI

2.1. O0beM JUCUUIJIMHBI U BUbI Y4e0HO# padoThl

Buj yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIAIIJIMHbBI

72
1.0cHoBHOE coepraHue 60
BT u.:
TEOPETUIECKOe 00yueHUE 46
nabopaTopHBIC 3aHATHS 2
MPAKTHYECKHUE 3aHATUS 12
2.1IpodeccHoHATBHO-OPHEHTHPOBAHHOE COIePKAHHE 12
BT u.:
TEOopeTHYeCcKoe 00yJIeHnE 2
nabopaTopHbIC 3aHATHUS 2
MPAKTUYECKHUE 3aHATHS 8

Ipome:kyTounas arrecrauus (AuddepeHMpoOBaHHbIH 3a4eT)
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4

Pasznes 1. KiieTrka — cTPyKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 02
Buonorus kak TeopeTnueckoe odyueHue: 2
Hayka. Oomas CoBpeMeHHBIE OTpaciii OWOJIOTMYECKUX 3HaHWH. CBs3b OWOJOTMU C JPYTMMH HAayKaMu: OWOXHUMHUS,
XapaKTepUCTHKA  6uodusuka, OMoHMKA, TeHoreorpadus u ap. Poap m mecro Ouwosornu B (HOPMHUPOBAHMHM COBPEMEHHOM
JKH3HH Hay4YyHOM KapTUHBI MUpa. Y POBHHU OpraHM3aluy KUBOM Matepuu. OO011ast XapakTepuCcTUKa HKU3HU, CBOWCTBA

KHBBIX CUCTEM. XMMUYECKHI COCTaB KJIETOK
Tema 1.2. OcHoOBHOE co/lep:KaHue 6 OK 01
CTpyKTypHO- Teoperuueckoe od0yueHue: 2 OKO02
¢ynkuunonanbnas | Knerounas teopust (T. IlIBamn, M. Illneiimen, P. BupxoB). OCHOBHBIC IOJOKEHUS COBPEMEHHOM OK 04
OpraHusaunms KJIETOYHOW Teopuu. THmbl KIETOYHOW OpraHu3alyd: IPOKAPUOTHYECKUH W IYKapUOTHYECKHH.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHe NpokapruoTHdeckoi kieTtku. CTpoeHue

syKapuoTHueckoi kieTku. Hekierounsle popmbl )kU3HU (BUpPYCHI, OakTeprodarm)

JlabopaTopHble 3aHATHSA: 2

[IproGpereHue onbiTa NPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHHUS IIPH BBIIOJHEHUH JTAOOPaTOPHBIX

pabor:

JlaGoparopHas

1. JlabopartopHas pabota «CTpoeHue KIETKH (pacTeHUs, )KUBOTHbIE, TPUOBI) U KIETOUHbIE BKIFOUEHUS

(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIIACTHI)»

ITonroroBka MHMKponpenapaTroB, HaOJIIOAEHUE C MOMOIIBI0O MHKPOCKOIIA, BBIABICHHE PA3IHUUNl MEXIY

M3y4aeMbIMU 00beKTaMH, (POPMYIHpPOBAHUE BHIBOJIOB

IpakTHyecKue 3aHATHS: 2

BupycHublie u 6akrepuanbHble 3a0o0aeBaHus. O0IIKe MPUHIUIIBI UCIIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.

OcoOeHHOCTH mNpUMEHEHUs aHTUOMOTHKOB. IIpenctaBieHue YCTHBIX COOOIIEHHMH € TMpe3eHTaluel,

MOJIrOTOBJIEHHBIX 110 MEPEUHIO0 HICTOYHUKOB, PEKOMEHIOBAaHHBIX IIPENO1aBaTeIeM
Tema 1.3. OcHoOBHOE coep:kaHue 4 OK 01
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CTpykTypHO- TeopeTnueckoe o0yueHue: 2 OK 02
¢ynkuuoHnajibHbie | XpomocomHas Teopust T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIM HA0Op KJIETOK, FTOMOJIOTMYHBIE
(paxTopsl Y HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMAHBIA U IuIuionaHelid Habop. Hykmennosbie kucnotsl: JHK,
HacuaencTBeHHOcTH | PHK HaxoxaeHue B KieTKe, X CTpoeHHE U (YHKUMU. MaTpUYHBIE HPOIECCHl B KJIETKE: PEIUIMKAINA,

OonocuHTe3 Oenka, penapanus. [ eHeTHUECKUH KO/I U €ro CBOWCTBA

IIpakTHYeckune 3aHATHSA: 2

Pemenne 3ama4y Ha onpeneseHne NOCIeN0BaTEIbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B ClIydae

M3MEHEHUs MOCIIe10BaTenbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcHoBHOE co/lep:KaHue 2 OK 02
O0Omen BemecTB B | Teopernueckoe o0ydyeHue: 2
NpeBpalleHue [Tonste mera®onusMm. AcCUMWIALMA M JUCCUMMIISALUSA — JABE CTOPOHBI MeTaboiu3Ma. Tumbel oOMeHa
JHEPrUH B KJIETKE | BEHIECTB: aBTOTPOGHBIA M TreTepoTpodHBIA, a’dpoOHBIE M aHadpoOHbIH. [lnactuueckuit oOOMeH.

dortocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOeE coep:kaHue 4 OK 02
Kusnennbii uukJa | Teopernuyeckoe o0yueHue: 4 OK 04
KkJeTku. Muros. Knerounelii 1k, ero nepuoisl. MHTO3, €ro CTaJuud M NPOUCXOASIIME Ipolecchl. buosornueckoe
Meiio3 3HaueHue MuTo3a. Meio3 u ero craguu. [losenenune xpomocoM B Meriose. Kpoccunrosep. buonornyeckuit

CMBICII MeHO03a
Pazgen 2. Ctpoenne n GyHKUMH OPraHu3Ma 20
Tema OcHoBHOeE coaep:xaHue 2 OK 02
2.1.Ctpoenne TeopeTnueckoe odyueHue: 2 OK 04
OpraHu3ma MHOrokaeToYHble OpraHu3Mbl. B3anMMOCBS3p OpPraHoB M CHCTEMbl OpPraHOB B MHOTOKJIETOUYHOM

opranusme. ['oMeocTas opranusma U ero noJiiepkaHue B poliecce )KU3HeAeITeIbHOCTH
Tema 2.2. OcHoBHOE coep:KaHue 2 OK 02
®opmbl Teopernueckoe o0yueHue: 2
Pa3MHOKeHUs1 ®opmbl pa3MHOXKEHHsI OpraHu3MoB. becrosoe u mojaoBoe pazMHOXKeHHEe. Buabl 6ecrosoro pasMHOKEHHUS.
OpPraHu3MoOB ITonoBoe pasmHOxeHue. ['amerorenes y xuBOTHbIX. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX

KJ1eToK. OII010TBOPEHNE
Tema 2.3. OcHoBHOE coep:xaHue 2 OK 02
OnTorenes Teopernueckoe o0yueHue: 2 OK 04
pacTeHui, NunuBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpHOTEHE3 W ero craguu. [1ocToMOpHOHAIBHBIA TEPHO/I.

KHUBOTHBIX M

Craguu mocTaMOpPUOHAIBHOTO pa3BUTHSA Yy JKUBOTHBIX M 4enoBeka. [IpsMoe u Hempsimoe pa3BUTHE.
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YeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHoBHOeE coep:kaHue 4 OK 02
3akoHomepHocTH | Teoperuueckoe ooyueHue: 2 OK 04
HacJle10BaHUA OcHOBHbIE TOHSATUSI TEHETUKU. 3aKOHOMEpPHOCTH oOpa3oBaHusl rameT. 3akoHbl [. MeHngens

(MOHOTHMOpPHIHOE M TIOJUTHOPUIHOE CKpeInuBaHue). B3anMoaeiicTBrue reHoB

IIpakTHYeckue 3aHATHSA: 2

Pemiennie 3a1au Ha onpeeieHre BEpOSATHOCTH BO3HUKHOBEHHUSI HACIIEICTBEHHBIX MPU3HAKOB IPH MOHO-, JIU-,

MOJUTHOPUIHOM U aHAIM3UPYIOIIEM CKPELIBAHUH, COCTABICHUE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoBHOeE coep:kaHue 4 OK 01
CuemnieHHnoe TeopeTnueckoe odyueHnue: 2 OK 02
Hacjie0BaHHe 3akonbl T. Moprana. CuemieHHOe HacleJoBaHWE TEHOB, HapylleHue -cuemieHus. HacnenoBanue
NPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C IMOJIOM

IIpakTHYeckne 3aHATHSA: 2

Pemenne 3amau Ha omnpeaencHHEe BEpPOATHOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB MpU

CIIETJIEHHOM HAaCJIeIOBAaHUU, COCTABICHNE TeHOTUITMUECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHoBHOE cogepkaHue 6 OK 01
3akonomepHoctH | Teoperuueckoe ooyueHue: 4 OK 02
W3MEHYMBOCTH M3MEHYUBOCT, NPU3HAKOB. BHUIbI W3MEHYMBOCTH: HACJIEACTBEHHAs W HEHACIEACTBEHHAs. 3aKOH OK 04

TFOMOJIOTUYECKUX PsIoB B HacineAcTBeHHOM wu3MmeHuuBocTH (H.WU. BasunoB). MyranumonHnas Teopus

W3MEHYMBOCTU. Buapl MyTanuii 1 NpuYMHbBI UX BO3HMKHOBeHUA. Kapuotun yenoBeka. HacnencrBeHHbIe

3a00seBaHus 4YelloBeKa. ['€HHBbIE M XPOMOCOMHBIE OO0Je3HM uenoBeka. bonesHw ¢ HacneacTBEHHOU

MIPEIPacloIOKEHHOCThI0. 3HAaYeHHEe MEIUIMHCKOM TeHETHUKHM B MPEeNOTBPALICHUM U JICUYEHUU

TreHeTUYECKUX 3a00JIeBaHU YelloBeKa

IpakTHyecKue 3aHATHS: 2

Pemienue 3a1au Ha onpeeneHre TUIIA MyTallMy [IPHU Nepeadye HaclIeICTBEHHBIX TPU3HAKOB, COCTABIICHUE

T€HOTUIMYECKUX CXEM CKPEILIMBAHUS
Pasnen 3. Teopusi 3Bo/1ounu 6
Tema 3.1. Uctopusi | OCHOBHOe coep:KaHue 2 OK 02
3BOJIIOLIHOHHOIO Teopernueckoe o0yueHue: 2 OK 04
YUYeHHS. [Tepssie sBomonnonHble KoHUenuu (K.b. Jlamapk, JK.JI. Broddon). DBomounonnas reopust Y. lapsuHa.
MuxposBoonus CunTeTHYecKas TeOpHUs SBOJIIOIMU U €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBomtorus. [Tomynsius kak sneMeHTapHas eIMHAIA BOJIIONNH. | eHeTHYeCKre OCHOBBI ABOJTFOITUH.
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OnemeHTapHble (AKTOPbI 3BOMIOLNUHU. EcTeCTBEHHBI OTOOp — HANMpaBIAIOMMNA (AKTOP HIBOJIOIUH.
Bunoob6pa3oBanue Kak pe3yabTaT MUKPOIBOIIOLUH

Tema 3.2. OcHoBHOeE coep:kaHue 2 OK 02
MakposBoarouus. | Teopernueckoe o0yueHue: 2 OK 04
Bosnuknosenue | Makposposromuss. Popmel U OCHOBHbIC HampasieHuss wMakpossomonnn (A.H. Cesepuon). Ilyrtu
Pa3BUTHE KU3HU JOCTHKEHUs Ouosoruueckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3emIie.
Ha 3emJe I'unore3bl U TeOpUM BO3HUKHOBEHMS XHU3HM Ha 3emuie. [losiBlieHHE NEpBBIX KJIETOK U UX 3BOJIOLMUA.
ITpoxapuoTsl U 3ykapuoThl. IIporcxoxkaeHne MHOTOKJIETOUHBIX OpraHU3MOB. BO3ZHUKHOBEHHE OCHOBHBIX
LAPCTB 3YKapuoT
Tema 3.3. OcHoBHOE co/lep:KaHue 2 OK 02
IIpoucxoxnenue TeopeTnueckoe odyueHue: 2 OK 04
YyeJ0BeKa — AHTpornosioruss — Hayka o 4yeyoBeke. CucremaTuueckoe MOJoXKeHUe yenoBeka. CXOICTBO M OTIMYMS
aHTpoOMnoreHe3 4eJl0oBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIIOLUS COBPEMEHHOTO YEJI0BEKA.
YenoBeueckue pachl M HUX €AMHCTBO. Bpemss M myTH pacceleHHs ueloBeKa MO0 IUIaHEeTe.
[TprcnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHIM CPEIIbI
Pa3nes 4. dxonorus 20
Tema 4.1. OcHoBHOe coaep:xaHue 2 OK 01
Jxosornyeckne | Teopernueckoe odoyuenmue: 2 OK 02
(daxTopsI 1 Cpenbl 0OUTaHMs OPraHU3MOB: BO/IHAs, HA3€MHO-BO3TylIIHAs, TOYBEHHAs, BHyTpHOprauu3MeHHas. dusuko- OK 07
cpeabl AKU3HH XUMHUYECKHE 0COOEHHOCTH cpel oOuTaHus opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KM3HU B pa3HBIX
cpenax. Ilonsarue »skonoruueckoro ¢akropa. Knaccupukanus skonoruyeckux ¢axropos. IlpaBuio
muHuMmyma FO. JIn6uxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcHOBHOe coep:kaHue 4 OK 01
Honynsinus, TeopeTnueckoe odyueHue: 2 OK 02
cooduiecTBa, DKOJIOTHYECKasT XapaKTEPUCTUKA BUAA W TOMYJISIUM. ODKOJOTHYECKAs HUIA BHUIA. JKOJOTHUCCKUC OK 07
IKOCUCTEMBI xapaktepuctuku nomnynsauud. CoolmiectBa W 3kocucTeMbl. buoneHo3 u ero crpykrypa. CBs3u Mexay
opranu3MamMu B OwuoreHo3e. CTpPyKTypHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BeliecTB 1 MOTOK SHEPTUH B 3KocucTeme. Tpoduyeckue ypoBHH
IIpakTHYecKne 3aHATHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MTOKA3aTeNM YKOCUCTEMBI. buoMacca U mpoayKiusi. DKOJIOTHYecKHe
OUpaMUIbl yuces, OnomMacchl U dHepruu. [IpaBuiio nupaMuisl SHEPTUm.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACYECTHBIX 3aJaHMM 110 IEPEHOCY BEIIECTBA W DHEPIUU B
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HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIETIeH U mHUpaMul OMOMAcChl U SHEPTUU

Tema 4.3. OcHoBHOe coJep:kaHue 2 OK 01
Buocdepa - Teopernueckoe o0yueHue: 2 OK 02
ri100a/1bHas buocdepa — xuBas ob6omouka 3emnu. PazButue npencrasinenuii o ouocdepe B tpyaax B.M. Bepuanckoro. OK 07
IKOJIOTHYeCKasd O6nactu 6uocdepsl 1 ee KOMIIOHEHTHI. JKHBOE BeIecTBO OMocdepsl U ero PyHKIUH.
cucTeMa 3aKOHOMEPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH Ouochephl Kak TIIOOAIBHOW SKOCHUCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemectB U OHOTCOXMMHUYECKHE ILIHKIIbI.

['moGanbHbIE IKOJIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHOBHOe coiep:KaHue 4 OK 01
Bausinue Teopernueckoe o0yueHue: 2 OK 02
AHTPONOIrEeHHbIX | AHTPOIIOTCHHBIC BO3ICHCTBHUS Ha Ouocdepy. 3arps3HeHHs KaK BHI aHTPOIOICHHOTO BO3/ICHCTBHSL OK 04
(paxkTopos Ha AHTpoOTOreHHbIe Bo3/eiCTBHS Ha atMochepy. BosneiictBus Ha runpocdepy. Bosaeiictus Ha murocdepy. OK 07
onocdepy AHTpPOIIOTEHHBIC BO3JICHCTBHUS Ha OMOTHYECKHE COOOIIeCcTBA. YTITYOJIGHHO H3y4JarOTCS OTXOIbI, CBSI3aHHBIC K 1.1

C OIpeJIENIEHHOM MPoQecCHeil/CriennaTbHOCThIO IK 1.2

IIpakTHyeckue 3aHATHS: 2

[TpakTrdeckoe 3ausaTHE «OTXOIBI TPOU3BOJICTBAY

*B Tom yHcie npogecCHOHATHLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe MPAKTHYECKOT0 3aHATHS 2

[TpakTueckoe 3anHaTHe «OTXOIbI MPOM3BOACTBa». Ha ocHOBe QenepanbHOro KiacCU(pUKAMOHHOTO

Karajgora OTXO0JI0OB OMPEENATh KJIacC OMacHOCTH OTXOJOB; arperaTHoe COCTOSIHHE M (U3MUYecKyo (hopmy

OTXOJIOB, OOpasyroluxcs Ha pabodyeM MecTe / Ha 3Tamax MPOU3BOJCTBA, CBA3AHHBIE C ONpEAEICHHOMN

npodeccueit/crnennanbHOCThIO
Tema 4.5. OcHoBHOe coJep:kaHue 8 OK 01
Bausinue Teopernueckoe odyueHue: 6 OK 02
COLABbHO- 3n0poBbe U ero cocrapisioniue. MakToOpbl, MOTOKUTEILHO M OTPUIIATENIHHO BIUSIONINE HA OpraHU3M 6 OK 04
IKOJIOTHYECKUX yenoBeka. [IpoOiemMa TEXHOTEHHBIX BO3JCHCTBUN Ha 3J0pPOBhE UETOBEKA (JIIEKTPOMArHWUTHBIE IIOJI, OK 07
¢akTopoB Ha ObITOBass XMMMs, U30BITOUHBIC IIYMbI, paauanus U T.M.). AIanTaius opraHu3Ma 4eloBeka K (axTopam MK 1.1
370pOBbe okpyxkarwmiei cpensl. [lpunnuner dopmupoBaHus 370poBhecOeperatomiero mnoseneHus. Ddusndeckas K 1.2
JeI0BeKa AKTUBHOCTbH M 3I0pOBbe. BHOXMMUYECKUE aCTIeKThI PallMOHAILHOTO MUTAHUS

JlaGopaTopublie 3aHATHSI: 2

JlaGopatopHasi paboTa Ha BEIOOD:
1. JlabopaTopHas paboTa «YMCTBEHHAasi pabOTOCIIOCOOHOCTDY
OBnajgeHne METOJaMH OIpPEACIICHHs] TOoKa3aTejlell yMCTBEHHOW paboTOCIOCOOHOCTH, OOBSCHEHHE
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MOJYYCHHBIX pE3yabTaTOB U (OPMYJIHMPOBAHHE BBHIBOJOB (IMMHMCBMEHHO) C HCIOJIb30BAHUEM HAYYHBIX
MIOHATUM, TEOPUI U 3aKOHOB

2. JlabopatopHasi pabora «BnusiHHEe a0MOTHYECKHMX (AKTOPOB HA dYelIOBEKa (HU3KHE W BBICOKHE
TEMIIEPATYPHI)»

W3yueHne MeXaHHW3MOB QJalTallid OpraHW3Ma 4YelOoBeKa K HHU3KMM U BBICOKMM TeMIlepaTypaMm H
OOBSICHEHUE TIONYyYEHHBIX PE3ylIbTaTOB U (OPMYIHPOBAHKE BBIBOJOB (IMMMCBMEHHO) C HCIIOJIb30BaHUEM
HAay4YHBIX I[IOHATHUM, TEOPUM U 3aKOHOB

*B TomM 4ucie npodeccuoHAIbHO-OPHUEHTHPOBAHHOE CO/IeP:KaHUe J1a00PATOPHOI0 3aHATUSA 2
B kauecTBe TpUITEPOB CHIDKAIOUIMX pabOTOCIOCOOHOCTh HCHOJIb30BaTh YCIOBHUS OCYILIECTBICHUS
npodecCHOHAIBHOM IeATEIbHOCTH: 1IIyM, TeMIepaTypa, Gu3ndeckas Harpyska u T...
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE co/lep:KaHMe (Co/lepsKaHue MPUKJIATHOIO MOLYJIs)
Pa3pen 5. buoJsorus B ;KM3HHU 8 OK 01
Tema 5.1. OcHoBHoOe cogepKaHue 4 OK 02
BuorexHosornn | TeopeTnyeckoe comepKanue: 2 OK 04
B JKM3HH buotexHonoruss kKak Hayka W Mpou3BoAcTBO. OCHOBHBIC HANpPABICHUS COBPEMEHHONH OHMOTEXHOJIOTHH. 2 OK 07
KaxKa0ro Metoner Omorexuosiorud. OOBEKTHI OHMOTEXHOJIOTMH. ODTHKA OMOTEXHOJOTMYECKHMX Y TI'E€HETHYECKUX MK 1.1
sKcriepuMeHToB. [IpaBuia noucka u aHanu3a OMO3KOJOTUYECKOW MH(POPMAIMK U3 PA3IUYHBIX UCTOYHHUKOB IK 1.2
(HayuyHast ¥ yuyeOHO-Hay4YHasl JUTEepaTypa, CpeJicTBa MaccoBoil nHpopMmau, cetb IHTEpHET U 1pyrue)
IIpakTH4eckue 3aHATHA: 2
Keficel Ha aHamm3 WHQOPMAIMK O HAYYHBIX JIOCTHIKCHUSX B OOJACTH TEHETUYECKHX TEXHOJIOTHH, 2
KJIETOYHOM MH)KEHEpUH, MUIIEBbIX OMOTEXHOJOIMH. 3aluTa Keca: npeacTaBlIeHue pe3yIbTaToOB PEeLICHUS
KeWCOB (BBICTYIIJIEHUE C MTPE3EHTAINEH )
*B ToM uncie npodeccuoHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHUEe MPAKTHYECKOr0 3aHATUS 2
Tema 5.2 OcHOBHOe coep:kaHue 4 OK 01
buorexHo10r1H B | [IpakTHYecKHe 3aHATHS: 4 OK 02
NPOMBIILICHHOCTH | PaspyiTHe MPOMBIIUICHHOW OHOTEXHONOTHMII M e¢ NPUMEHCHHE B JKM3HU YEIOBEKA, MOWCK M aHAIIU3 2 OK 04
UHGOPMALIUU U3 PA3IMYHBIX MCTOYHHMKOB (HaydHas M y4eOHO-Hay4Has JMTEparypa, CpPeICTBa MacCOBOM OK 07
uHpopmanuu, cetb MuTepHer u apyrue). Kelicel Ha aHanu3 MHPOPMALMU O Pa3BUTHU MPOMBIILICHHON IK 1.1
OMOTEeXHOJIOTHH (110 TpyIIam) K 1.2
3amura keiica: [IpencraBneHue pe3ynbTaToB pelIeHHUs KEWCOB (BBICTYIUIEHHE C MTPE3eHTAINeH ) 2
IIpomeskyTounas arrecrauus B gopme 1u(phepeHUPOBAHHOIO 3aUeTa
Bcero: 72
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3. YciaoBus peaju3ainuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanus nporpaMMbl JUCHUIUIMHBL TpeOyeT Haauuus y4eOHOTO KaOMHeTa

CCTCCTBCHHO-HAYYHbBIX TUCHUIUINH, OCHAIICHHOT'O C COOTBCTCTBHUH C IIPUIIOKCHUCM 7
OOIL.

3.2. UudopmanuonHoe odecrnedyeHue 00y4eHuUs

Jnst  peanmzamuu  mporpaMMbl  OMOIMOTEYHBIH  (GOHI  0O0pa3oBaTEILHOM
OpraHu3alMK JIOJDKEH WMETh TeYaTHBIC W/WIU DJIEKTPOHHBIE 0Opa30BaTEIbHBIC U
nH()OPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBAaHHBIE I  HWCIOJL30BaHHUS B
00pa3oBaTebHOM TIPOIIecce, He CTapIle MATH JIeT ¢ MOMEHTA U3/IaHMUs.

3.2.1 OcHoBHas y4yeOHasi IuTepaTypa

1. AradonoBa, U. b. buonorus: 6a3oBwiii ypoBeHb : yueOnuk / W. b.
AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — Mocksa : [Ipocsemienue, 2024.
— 271 c¢. — ISBN 978-5-09-113524-4. — Tekct : »nekTpoHHbIM // JlaHb
3JIEKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/409217

2. AradonoBa, M. b. buonorus: 6a30Bblii ypoBEHb: MPAKTHUKYM : y4eOHOE
nocobue / U. b. Aradonona, B. . CuBornazo. — Mocksa : [Ipocsemienue, 2024. —
112 c. — ISBN 978-5-09-112641-9. — TekcT : ameKkTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL.: https://e.lanbook.com/book/409214

3.2.2 lonoiHUTEIbHAS y4eOHasl JTUTepaTypa

1. buonorus: 10-i kmacc: 06a30BbIid ypoBeHb : yueOHUK / B. B. Ilaceunuk, A.
A. Kamenckuii, A. M. PyOuoB [u 1p.] ; noa pengakuueit B. B. [laceunuka. — 5-¢ u3n.,
crep. — Mocksa : IIpocBemenue, 2023. — 223 ¢. — ISBN 978-5-09-103624-4. —
TekcT : snekTpoHHbIM // Jlanb : d3JeKTpOHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/334994

2. buonorus: 11-i knacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A.
A. Kamenckuii, A. M. PybuoB [u np.] ; mon penakuueit B. B. [laceununka. — 5-e u3f.,
crep. — Mockaa : IIpocBemenue, 2023. — 272 ¢. — ISBN 978-5-09-103625-1. —
Texcr : anexktponHsiii / Jlanb : 3nekTpoHHO-OuMONMoOTeyHass cuctema. — URL:
https://e.lanbook.com/book/334997

3. Mupkun, b. M. Okonorus : 10—11-e kmaccer : 6a30BbIi ypOBEHD : YICOHUK /
b. M. Mupkum, JI. I'. Haymosa, C. B. Cymaroxun. — 9-e usn., ctep. — Mocksa :
[TIpoceemenne, 2023. — 399 c¢. — ISBN 978-5-09-110495-0. — Tekcr :
ANEKTPOHHBIN //  JlaHb :  SIeKTpoHHO-OMOMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/360833

4. Ooyxon, JI.K. buonorus: kjIeTkd W TKaHU : ydeOHOe TmocoOue ist
cpeanero npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. —
3-¢ m31., nepepad. u jgom. — Mocksa : M3marensctBo FOpaiit, 2024. — 358 ¢c. —
(ITpodeccuonansuoe obpaszoanue). — ISBN 978-5-534-07499-4. — Tekcr
anekTpoHHBI  //  OOpasoBarenbHas  1atdopma  FOpaidt  [caiiT]. ——
URL.: https://urait.ru/bcode/540822

5. Jlanmmkas, T.B. buomorus. Tectsl : y4ebHOE mocoOWe IS CPEIHETO
npodeccruonanbHoro obpazosanus / T. B. Jlanmmkas. — Mocksa :  M3marenbcTBo
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FOpaiit, 2024. — 40 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-
14157-3. — Tekct : anekTpoHHbI // Obpa3oBarenbHas miatdopma KOpait [calT]. —
URL.: https://urait.ru/bcode/543964
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNS 0011€00pa30BaTeJIbHOM TUCHUIIIMHBI

KoHTpoJIb W OlEHKa pacCKpPBIBAIOTCS YEPe3 IUCUUILUIMHAPHBIE PE3YJIbTATHI,
YCBOCHHBIC 3HAHUS U MNPUOOPETEHHBIE CTYJICHTAaMU YMEHUsS, HaIlpaBJICHHbIC Ha
dbopmupoBaHre 00MUX U MPOHEeCCHOHATBHBIX KOMITCTSHITHH.

Kox n HaumeHnoBanue
(opMupyemMbIX KOMIIETEH NI

Pazpen/Tema

@®opMbI U METOABI
KOHTPOJISAA M OLleHKH
pe3yJbTATOB 00yUeHUs

OK. 01. BeiGupats criocoOb! permeHus

3a/1a4 npodeccuoHanbHON
NEeSTEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

P1, Tems 1.2, 1,3, 1,4;

P2, Temnr 2.5, 2.6

P4, Temr1 4.1, 4.2, 4.3, 4.4 (m-o/c)
P 5, Temst 5.1 (m-o/c), 5.2 (m-o/c)

OK. 02.Ucnonb30BaTh
COBpEMEHHBIC CPEJICTBA TIOKCKA,
aHaJIM3a ¥ HHTEPIPETAIIUU
nH(popManuu, 1 HHGOPMAITHOHHBIC
TEXHOJIOTUH TSI BBITIOJTHEHUS 3a/1a4
poecCHOHATLHOM IS TEIILHOCTH.

P1, Temsr 1.1,1.2,1,3,1,4,1.5
P2, Temsr 2.1, 2.2, 2.3, 2.4,
25,26

P 3, Temn! 3.1, 3.2, 3.3;

P 4, Temnr 4.1, 4.2, 4.3,4.4(n1-0/c),
4.5(m-o/c)

P 5, Temsl 5.1 (1-0/c),5.2 (11-0/c)

OK. 04.3¢ddexTnuBHO
B3aUMOJICHCTBOBATh M PabOTaTh B
KOJUICKTUBE U KOMaHJIE.

P1, Temnr 1.2, 1.5;

P2, Temr1 2.1,2.3,2.4, 2.6

P 3, Temnr 3.1, 3.2, 3.3

P 4, Temsr 4.4(11-0/c), 4.5(11-0/c)
P 5, Temst 5.1 (m-o/c), 5.2 (m-o/c)

OK. 07

ConeiicTBOBaTh COXPaHEHUIO
OKPY>KaIOILEN Cpesl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BBbIYANHBIX
CUTYyalUsX.

P 4, Temnr 4.1, 4.2, 4.3, 4.4(n1-0/c),
4.5(m-o/c)
P 5, Temsl 5.1 (m-0/c), 5.2 (m-o/c)

IIK 1.1 OxcmutyarupoBats
YKEJIE3HOI0POKHBIN TOABUKHOU
cocTas (10 BUJaM MMOABUKHOIO
COCTaBa)

IIK 1.2 IIpoBOAUTH TEXHUUYECKOE
o0CITy’)KHBaHHE U PEMOHT
KEJIE3HOJOPOKHOTO MOJBUKHOIO
COCTaBa B COOTBETCTBUU C
TpeOOBAHUSAMHU TEXHOIOTUYECKHX
MIPOLIECCOB

P 4, Temnr 4.1, 4.2, 4.3, 4.4(n1-0/c),
4.5(m-o/c)
P 5, Temsl 5.1 (1-0/c), 5.2 (m1-o/c)

- YCTHBIN OIpOC;

- (pOHTATLHBIN
OI1poC;

- NHCHbMEHHBIA OMPOC
- OLIEHKa
MPAKTUYECKHUX paboT
- OLIEHKA TEeCTOBBIX
3aJIaHuM;

- OLIEHKa
1abopaTopHBIX padboT
- HaOJroneHue
3aX0JI0M BBITIOJIHEHUS
WHIUBUTYTbHBIX
MIPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB.
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