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Paccmotpeno Ha 3acenannu 11K
npenoaasarenei 00meo6pa3oBaTeIbHBIX JHCIHIIIHH

npotokoa Ne 11 ot 5 mas 2025 r.
[Ipencenarens /%27 /A.C. HoxuukoBckas/

Pabouas mporpamma o6mieo6pazoBarensHoit auciuiiuabl OOJ.05 buonorus
pa3paborana Ha OCHOBe TpeboBanmii DenepaqbHOTO  TOCYJAPCTBEHHOTO
00pa30oBaTENbHOTO CTaHJIApTa CPEeIHEro oOIero oOpa3oBaHUsA, YTBEPKAECHHOTO
npuka3oM MuHnuctepcTtBa oOpa3zoBaHus W Hayku PO Ne4l13 ot 17.05.2012 r.,
NPEOBSBISIEMBIX K CTPYKType, COJEpKaHUIO U  pe3yibTaTaM OCBOCHUS
obmeoopazoBarenbHo  guctumuinabl  OOJ[.05 buosiorusi, B COOTBETCTBUMU C
PexomeHmanusiMu 1o OpraHM3aliuy MOJYYEHHS] CpEIHEro 0o0IIero oOpa3oBaHUS B
npenenax OCBOCHHUS 00pa3oBaTEIbHBIX MPOTPaMM CPEAHEro MpodhecCHOHATBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHHs, C y4€TOM TpeOOBaHHIA
denepanbHbIX TOCYJIapCTBEHHBIX O00pa30BaTENbHBIX CTAaHAAPTOB M IMOJIy4aeMOM
npodeccuu WK CHeIUaIbHOCTH CpeaHEro NpodhecCUOHAILHOTO 00pa30BaHus.

Opranuzarnusi-pazpadotunk — IlerpozaBoackuii pumman II'YTIC
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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI
YYEBHOU JUCIHHUITJIMHbI
O0O0A.05bNOJIOI'UA

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

Vuebnas aucrumnaa OO/1.05. buonorus sBisercss 00s3aTeIbHON YacThIO
00111e00pa30BaTEIbHOTO ITUKJIAa 00pPa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cnenuansaoct 23.02.08 CTpouTENbCTBO KEIE3HBIX JIOPOT, MYyTh
U IIyTEBOE XO3AUCTBO.

1.2. lesau u muiaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. leab AUCUUIIHHBI

Conepxanue nmporpaMmbl 0011e00pa3z0BaTeIbHON TUCIUIUIMHBL « bruonorus»
HaIlpaBJI€HO Ha [OCTH)KEHHE PE3YJIbTATOB €€ H3Yy4YeHUsS B COOTBETCTBUHU C
tpeboBanusimu GI'OC COO ¢ yderoM MNpoPeCcCHOHATBHON HaNMpaBICHHOCTU
®I'OC CIIO. lenp n3ydenuss AUCHUILUIMHBI «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcCHHE  OOy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TMYHBIX KU3HEHHBIX TIPOOJIEM.

JlocTrxkeHure e 3y4eHus JUCHUIUTMHBI «buosiorus» Ha 6a30BOM ypOBHE
oOecreynBaeTcs peeHueM CIIEIYIONINX 3a/1au:

® OCBOCHHE OOYYArOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIYKAIINX OCHOBOM
1t OpMHUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MUDa,
O MEeToAax HAy4YHOro IMO3HaHUS, CTPOCHHH, MHOTrOOOpa3sMu M OCOOEHHOCTSIX
JKUBBIX CHCTEM pa3HOTO YPOBHSI OpraHHU3alluM, BBIAAIOIMIUXCA OTKPBITUSX U
COBPEMEHHBIX MCCJIEIOBAHUSX B OMOJIOTHH;

e (¢dopMHpOBaHHE y OOYYAIOIIUXCSl TO3HABATEIbHBIX, MHTEIUICKTYaTbHBIX
U TBOPUYECKHX CIIOCOOHOCTEH B TPOIIECCE aHalM3a JIAaHHBIX O MYTSIX Pa3BUTHS
B OMOJIOTMU HAYYHBIX B3IJISJI0B, UACH M MOJIXOJOB K M3YYEHUIO KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPTaHU3aIUY;

® CTaHOBJICHHE Yy OOydYarolmuxcsi oO0mel KyiabTypbl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, MOJYYEHHBIX MpHU
H3y4YeHUH OUOJIOTHH;

e (dopMupoBaHue y OOydYaromMXCs yYMEHUW WILIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTH;



e BocnuTaHue YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM
KUBOU

OpUpPOAbl, HEOOXOIUMOCTH OEpPEKHOTO OTHOUIEHUS K HeW, COOJI0JeHUs
ATUYECKUX HOPM IPHU MPOBEICHUH OUOJIOTUUECKUX UCCIEAOBAHU;

® OCO3HAHHE IEHHOCTH OMOJIOTMYECKUX 3HAHWUW IS TOBBIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

® [pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM KU3HU
JUIS. OLICHKH TOCJIEACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXAKOMIEH
cpeme, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME W  COOJIOJIeHHEe  Mep
npodrtakTHKY 3200 IeBaHUH.

1.2.2. Ilnanupyemblie pe3yJIibTATHI OCBOCHHSI 001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco6oe 3nauenune auctuiuimHa umeeT mpu Gopmupoanuun OK: OK 01, OK 02,
OK 04, OK 07.



HauMenoBanmue u Kojg
KOMIIeTeHIIHH

Ilnanupyemble pe3yJibTaThl

Oomue

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

OK 01. Beibupats
CHIOCOOBI pereHus 3a/1a4
npoeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTCKCTaM

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

- TOTOBHOCTh K TpPYAy, OCO3HAaHHE ILIEHHOCTH
MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTh K AaKTHUBHOU JEITEILHOCTHU
TEXHOJIOTUUECKOU
U COLHMAJbHON HaINpaBICHHOCTH, CIOCOOHOCTH

HHUIUHUPOBATH, INIAHUPOBATH U CAMOCTOATCIBHO
BBIIIOJHATDb TaKYH0 JCATCIbHOCTD,

- HHTEpeC K pa3IMYHbIM chepam
npodeccnoHanbHOM e TENbHOCTH.
MerarnpeameTHbIe pe3yabTATHI JIOJKHBI
OTpaXkaTh:

OBnanenue YHUBEPCATHLHBIMHU y4eOHBIMA
M03HABATENbHBIMU JCHCTBUSIMMU:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

- CaMOCTOSITEITLHO ¢dbopmynupoBaTh u
aKTyaJM3upoBaTh MpoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHBIﬁ IMPpU3HAK WA
OCHOBaHUSl JJsl CpaBHEHUs, KilaccUu(DUKAIMH U
0000MIeHHS;

- ONpeAensTh LEeNH JAeATeIbHOCTH,
napaMeTpsl

Y KPUTEPUU UX JOCTUIKCHUS,

- BBIBJIAATH 3aKOHOMECPHOCTHU U ITPOTHBOPCUHA
B PacCCMaTPUBAEMBIX SIBICHUSIX;

3aJaBaTb

- BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OLCHUBATL COOTBCTCTBUC PEC3YJIbTATOB MLCIIAM,
OLIEHUBATh PHCKH MOCIIECICTBHI ACITEIBHOCTH;

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HaBbIKaMH y4eOHO-HCCIIEI0BATEIbCKOM

I[TP6 1. ChopmMupoBaHHOCTh 3HAHWUKA O MECTE M POJIM OWOJIOTHH
B CHCTEME HAay4YHOTO 3HaHUS;(QYHKIMOHAIBHON TIPaMOTHOCTH
YeNoBeKa ISl PEIICHHUs )KU3HEHHBIX MPOOJIEM.

[1P62.ChopMupOBaHHOCTh ~ YMEHHS  paCKpbIBaTh  COJAEp)KaHHE
OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUXTEPMUHOB U TTOHATHH: KHU3Hb,
KJIeTKa,  TKaHb, OpraH, OpPraHW3M,  BHJ,  HOIYJSIHS,

AKOCHUCTEMa,0Mo01IeH03, Orocdepa; MeTabon3M (0OOMEH BElIECTB
U IIPEBpaLleHUE 3HEPTUU), ToMeocTa3(caMoperysnus), OMOCUHTE3

Oenka, CTPYKTypHas OpraHu3aIus KHUBBIX CHUCTEM,
JIUCKPETHOCTh,CaMOPETYJISIIHS, CaMOBOCIIPOU3BEICHNE
(pempoaykius), HACJIEICTBEHHOCTb,
W3MEHYMBOCTH,YHEPT03aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS
OpraHHu3aIus.

[IP6 3.ChopMUPOBAHHOCTH YMEHHUSI pacKpbIBaTh COJIEpP)KaHUE
OCHOBOIIOJIATAIOIIMX OMOJIOTMUECKUXTEOPUI U TUIIOTE3: KJIETOYHO,
XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIOUUOHHOW, MNPOUCXOXKICHUS
KU3HUU YEJIOBEKA.

[1P64.ChopMupoBaHHOCTD yMEHUS pacKpbIBaTh
OCHOBOIIOJIAraronre OMOJOrHuecKue 3aKoHbl n3akoHoMepHoCcTH (I'.
Mennens, T. Moprana, H.M. Basunoa, 3. Tekkens,
®. Mromnepa, K. bopa),rpanuubl MX HOPUMEHMMOCTH K JKHUBBIM
CHUCTEMaM.

[1P65.I1puoOperenrie omplTa MPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX BOMOIOTHH: HaOII0ICHUS

U OIMCAHUS JKUBBIX CHCTEM, MPOILECCOB M SIBJIEHUM; OpraHU3aluu

WIIPOBEJICHUSI ~ OMOJIOTHYECKOTO  OKCIICPUMEHTAa,  BBIIBIDKCHUS
TUMOTE3, BBISIBICHHUS 3aBUCHMOCTH  MEXIY  HCCIEIyeMBbIMU
BEITUYHHAMH, O0BSICHEHUS MOJTy4EHHBIX pe3yJIbTaToB
u  (opMyIHUpOBaHHS  BBIBOJAOB  CHCIIOJIb30BAHHEM  HAyYHBIX
MOHSITUH, TEOPHIl U 3aKOHOB.

ITP66.ChopMUPOBAaHHOCTh  YMEHHSI  BBIICIATH  CYIICCTBCHHBIE

MPU3HAKU BUPYCOB, KJIETOK MMPOKAPUOTH FYKApUOT; OJHOKIETOUHBIX
W MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJOB, OHOTEOIICHO30B U




U TPOCKTHOM  NEATEIBbHOCTH,  HAaBBIKAMH
paspereHus mpoodieM;

- BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U

" aKTyaJIM3UPOBATH 3aJav1y, BbIABUTATb TUIIOTC3Y
€e  pelICHUs, HaXOIUThb AapPryMEHTHI s
JI0Ka3aTeIbCcTBA CBOMX YTBEPXKJICHUH, 3a]aBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA
3aJaud Pe3yJIbTaThl, KPUTUYCCKH OIICHUBATh MX
JOCTOBEPHOCTh, TMPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCJIOBHUSIX;

pa3pabarbiBaTh IUIAaH PEIICHHS MPOOJEMBI ¢
YYETOM aHaJIM3a MMCIONIUXCS MAaTepUaTbHBIX H
HEMaTEepHUaIbHBIX PECYPCOB;

-- YMETh MEPCHOCHUTH 3HAHUSI B TO3HABATEIIbHYIO

Y IPAKTHUUYECKYIO 001aCTH KU3ZHEACSATENbHOCTH;

- yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUTATh  HOBBIC  HJICH,
OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

npeajiaratb

IKOCHCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHa BEHIECTB U
MpeBpaIleHs] SHEPTHUH B KJIETKe, (POTOCHHTE3a,INIACTUYECKOTO H
JHEPreTUYecKOro  OOMEHa, XEMOCHHTEe3a, MHTO03a, Melo3a,
OILJIOJIOTBOPEHHSI, Pa3BUTHS M Pa3MHOXKCHHUS, HHIUBUIAYAIbLHOTO
pa3BUTHs opraHu3Ma (OHTOTEHe3a), OOphOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K Cpejie OOUTaHUSI,BIMSHUS KOMIIOHEHTOB YKOCHUCTEM,
AHTPOITOTEHHBIX W3MEHCHHIA
B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHocepe.
[1P67.ChopMUpOBAaHHOCTh ~ YMEHHUSI  IPUMEHSTH  TOJYYCHHBIC
3HaHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX IPOIECCOB U SIBJICHUH,
JUTSL IPUHSTHS TPAKTUYECKUX PEIICHUH B IOBCETHEBHOM JKU3HU

C 1enbio obecredeHus: 0€30MacCHOCTH CBOETO 3/I0POBbSI U 37I0POBbS
OKPYKAIOIIUX JIIOJCH, COONIIOJICHHS 3I0pOBOr0 00pas3a IKH3HH,
HOPM TpaMOTHOI'O MOBEAECHUSI B OKPYXKAIOIIEH MPUPOJHON CpEIe;

NOHMMaHWE  HEOOXOAMMOCTH  HUCMOJb30BAaHUS  JOCTHXKEHHMH
COBPEMEHHOM OHOJOrMM W OHMOTEXHOJOTUHIJIL PalMOHAIBLHOTO
IPUPOIONOIB30BAHUS.

ITP68.ChopMHUpOBaHHOCTh YMEHUS peniaTh OMOIIOTHISCKUE 3314,
COCTaBIISITh TEHOTHITHYECKHUE CXEMbI CKPEIIMBaHUS

JUIE pa3HBIX THUIIOB HACIIEJIOBAaHUS TPHU3HAKOB Y OPraHU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPrHHM B dKOCHCTEMax
(uenu nmuTaHUs, MUILIEBBIE CETH).

[TP69.ChopMUpPOBAaHHOCTh ~ YMEHHM  KPUTHUECKH  OILIEHHUBATh
nHpOpMAIMIO  OMOJOTMYECKOTO  COJEPXKAHUS,  BKIFOYAIOIILYIO
TICEBJIOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX MCTOYHUKOB (CpeacTBa
MaccoBoW  HMH(OpMalnMM, Hay4yHO-TIONMYJSpHBIE  MaTepuabl);
HWHTEPIPETUPOBATH ITHUYECKHE ACTIEKTHI COBPEMEHHBIX
HCCIIeIOBaHUT B OWOJOTHHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth riodanbHbIC 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH,  (OPMHUpPOBaTH IO  OTHOUIEHHIO K  HHUM
COOCTBEHHYIO MO3HIIHIO.




[TP610. CdopMupoOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE W YCTHBIE COOOILICHHS HAOCHOBE OMOJIOTHYECKOM
uHbOpMallMd M3~ HECKOJbKUX  MCTOYHHUKOB,  TPaMOTHO
HCII0JIb30BATHIIOHSTUIHBIN annapaTr OuoJorun

OK 02. Mcnons3oBaTh
COBpEMEHHBIC CPEICTBA
MOKCKA, aHAJIM3a U
HWHTEPIIPETAINH
nHpopManuu, u
MH(POPMAIOHHBIE
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 3124

JIMYHOCTHBIE pe3yJabTaThl JOJKHBI OTpa)xaTb B
4acTH: LIEHHOCTHU HAyYHOT'O ITO3HAHUSA:
-c(hopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKM U OOIIECTBEHHON IPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOEro MecTa
B [IOJIUKYJIbTYPHOM MUDE.

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJI OMOJIOTHH

B CHCTEME HAy4YHOTO 3HAHMS;(PYHKIMOHAIBHOW TIPaAaMOTHOCTH
YeloBeKa JJIs PelIeHuUs KU3HEHHBIX MPoOIeM.
[1P67.ChopMUpPOBAHHOCTb ~ yMEHHUSI NPUMEHSATH  I[OJIYYEHHbIE
3HAHUA JIJIs1 O0BSICHEHHS] OMOJIOrMUECKUXIIPOIIECCOB U SABICHUH, AJIs
NPUHATHS IPAKTHYECKUX PEHICHUH B IIOBCETHEBHON KU3HU

¢ uenbroobecreyeHns 6e30MacHOCTH CBOETO 3[J0POBBSI U 370POBbS
OKPYKaIOMIMX JIIOJIEH, COOMIOACHUA3I0OPOBOTO 00pa3a KU3HU, HOPM

npodeccuoHaIbHON MeramnpeameTHble pe3yibTaThl JIOJKHBI | TPaMOTHOTO MIOBEICHUS B OKpy’Karomien HIPUPOTHOMN
JEATEIbHOCTH. OTpaXarh: Cpeze;MOHNMaHue HEOOXOAMMOCTH HCIIOIB30BaHHUS JIOCTIKEHUN
Osnanenue YHUBEPCATIbHBIMU y4eOHBIMU | COBPEMEHHOM OMOJIOTMUM U OMOTEXHOJOTHHMUIA PpPalMOHAIBHOTO
MO3HABATEIbHBIMA JICHCTBUSIMH: MIPUPOIOTIOITB30BAHHS.
B)paboTa ¢ uHpopmanueit: I1P610. CdopmMupoBaHHOCTh YMEHHMH C€O37aBaTh COOCTBEHHbBIE
- BIIQZICTh HAaBBIKAMH TIOJIy9€HHUS WH(POPMAIWH | TUCHBMEHHBIE W YCTHBIE COOOIICHHST HAOCHOBE OMOJIOTHYECKOU
U3 MCTOYHUKOB DPAa3HBIX TUIIOB, CAMOCTOSTEIBHO | MHGOPMAlUM M3  HECKOJBKMX  HCTOYHHMKOB,  I'PaMOTHO
OCYIIECTBIISITh TIOWCK, aHaJHM3, CHCTEMAaTH3aIlUIO | UCIIOJIb30BaThIIOHATHIHBINA anmapar OMoIorun
U MHTEpIpeTanuio HH(pOpManmuu pasinyHbIX
BUJIOB U ()OPM TIPEICTABIICHHS;
- OLEHHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(popmanuu,
€e COOTBETCTBHE IIPaBOBBIM U  MOpPaJbHO-
ATHYECKUM HOpMaM
OK 04.9¢dexTnBHO JIMYHOCTHBIE pe3ynabTaThl JOJKHBI oTpaxarb B | [IP65.IIpuoOpereHre ompiTa NPUMEHEHHS OCHOBHBIX METOJIOB

B3aWMO/JIENCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIE.

YacTH: HEHHOCTH HAYYHOI'O MO3HAHUS: OCO3HAHUE
LIEHHOCTH HAay4HOH JAESITEIbHOCTH, TI'OTOBHOCTH
OCYILECTBIATh MPOEKTHYIO U UCCIIEA0BATEIBCKYIO
NeSTeNbHOCTh MHIUBUYaTbHO U B TPYIIIIC.
MertanpeameTHbie pe3yNIbTaThI JOJKHBI
OTpaXaTh:

HAay4YHOI'0 ITO3HAaHHA, HUCIIOJb3YEMBIX BOMOJIOTHH: Ha6J'IIOJIeHI/I${ n
OIMMCAaHUA KHUBBIX CHUCTCM, IPOLECCCOB U HBJ'ICHHfI; OopraHu3anun
HUITPOBEACHUA OMOJIOrMYECKOTO SKCIICPUMCHTA, BBIABHKCHU A
THUIIOTE3, BBISABJICHUSA 3aBUCHUMOCTH MCKAYUCCIICAYCMbBIMU
BCJIMYMHaMU, 00BACHEHUS IMMOJIYYCHHBIX PE3YJIbTATOB

u  (OpMyIUpOBaHWs  BBIBOJOB  CHCIIOJIb30BAHHEM  HAyUYHBIX
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OsBnageHue YHUBEPCAITbHBIMH
KOMMYHHKATUBHBIMH JICHCTBHUSIMHU:

0) COBMECTHasl 1eATECIbHOCTD:

- TMOHWMAaTh W WCHOJB30BATh MPEUMYIIECTBA
KOMaHJIHOU

Y UHJIUBHUIyaJIbHOU pabOTHhI;

- TpPUHUMATh 1EJTH COBMECTHOH JeATEIHHOCTH,
OpPraHHU30BBIBATH U KOOPIAWHUPOBATH JCHCTBUS

[0 €€ JOCTHM)KEHMIO: COCTABJIATh IUIaH IEHCTBUH,
pacmpenenarb  pojid  C  Y4EeTOM  MHEHUU
YYaCTHUKOB OOCYXKIAaTh PE3yJlbTaThl COBMECTHOU
paboThI

MOHATHI, TEOPUI U 3aKOHOB

OK 07.CopeiicTBOBaTH
COXPAHEHHUIO
OKpY’Karolllen Cpeabl,
pecypcocOepeKeHHUIo,
MPUMEHSITh 3HaHUS 00
W3MEHEHUH KJIMMarta,
MIPUHIIMITEI OEPEKITMBOTO
MIPOU3BOJICTRBA,

3¢ (HeKTHBHO AecTBOBATH
B UPE3BBIYANHBIX
CUTYaIUsX.

JIn4HOCTHBIE PE3yNbTAThl JOJIKHBI OTpPa)kaThb B
YacTH: 9KOJIOTUYECKOTO BOCIIUTAHMS -
c(OPMHUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYpHI,
ITIOHUMAaHHE BIIMSHHS COLMAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE IIPUPOJHOU

U COLMAaJIbHOW Cpeapl, OCO3HAaHHE TII00aIbHOIO
XapakTepa 3KOJIOrMYeCKUX MpolieM;

- IUIAHMPOBAaHHWE M OCYILECTBICHHE NECHCTBUN B
OKpYJKalollled Cpele Ha OCHOBE 3HaHUA Leled
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AaKTUBHOE HENPUATHE AECHUCTBUM, MPUHOCSIIUX
BpEIl OKPYXaIOIIEH Ccpeae;

- YMEHHME MpPOrHO3UPOBaTh HEOIAronpUATHBIE
9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JEWCTBUI, IPEIOTBPALLATD HX;

- pacipeHue OTIbITa JeSITEIIbHOCTH
9KOJIOTMYECKOH HalpaBIECHHOCTH.
MertanpeameTHbie pe3yNIbTaThI JIOJKHBI
OTpaxaTh:

OBnanenue YHHUBEpCAIbHBIMU

KOMMYHUKATHBHBIMU HeﬁCTBHHMHI

[TP65.ITpunoOpeTeHne omnpiTa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO MTO3HAHUS, UCIIOJIb3yeMbIX BOMOJIOTHN: HAOIIOICHUS

U OMHUCAHMS XKUBBIX CHCTEM, MPOLIECCOB U SIBICHHIA, OpraHU3aIHH
WIIPOBEJICHUSI  OMOJIOTHYECKOTO  OKCIIEPUMEHTA,  BBIIBIKCHUS
TUMOTE3,  BBIABICHUS  3aBUCUMOCTH  MEXKIYUCCIETyeMbIMU
BEITUYMHAMU, OOBSICHEHHSI IOTYICHHBIX PE3YJIbTAaTOB

U GOpMyTUPOBAaHUS  BBIBOJIOB  CHCIOJIB30BAaHUEM
MIOHSATUN, TCOPUN U 3aKOHOB.
[TP66.ChopMUPOBAaHHOCTh  YMEHHS  BBIACNATH  CYIICCTBECHHbBIE
MPU3HAKHA BUPYCOB, KJIIETOK MTPOKAPUOTH FYKAPUOT; OJHOKICTOUHBIX
U MHOTOKJIETOYHBIX OpPTaHW3MOB, BHUIOB, OHOTEOIICHO30B U
9KOCHUCTEM;0COOCHHOCTH  TPOIECCOB  OOMEHa  BENMIECTB |
MIpPEeBpAICHUS] dHEPTUHU B KIETKe, (OTOCUHTE3a,INIACTUIECKOTO U

HAayYHBIX

JHEpPreTnyeckoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Meho3a,
OIJIOJIOTBOPEHMSI, PA3BUTHSAM PAa3MHOKEHUS, HWHIUBUIYaJIbLHOTO
pa3BUTHS OpraHu3Ma (OHToreHe3a), 00pbObI

3a CYIIECTBOBAHUE,ECTECTBEHHOI0 0TOOpa, BHA000pa30BaHMUS,

MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpefe OOWTaHMS,BIUSHUS
KOMIIOHEHTOB IKOCHCTEM, AHTPOIIOTEHHBIX U3MEHEHUN
B DKOCHUCTEMAX CBOEH MECTHOCTH,

KpPYrOBOpPOTa BEIIECTB M MPEBpaIlleHUe SHEPTHH B buocdepe.




0) COBMECTHasl IeATECIbHOCTD:

- TMOHWMaTh W WCHOJB30BATh MPEUMYIIECTBA
KOMaHJIHOU

Y UHJIUMBUIyaJIbHOU pabOTHI;

- TPUHUMATh 1EJTU COBMECTHOH JesATEIBHOCTH,
OpPraHHU30BBIBATE M KOOPIAMHHUPOBATH JEHCTBUS
0 €€ JOCTHM)KEHHMIO: COCTABJIATh IUIaH NEHCTBUH,
pacmpenenarb  pojid  C  Y4EeTOM  MHEHUH
YY4aCTHUKOB OOCYXKIAaTh pPE3yJbTaThl COBMECTHOU
paboTHI

[TP67.ChopMHUpPOBAaHHOCT  YMEHUS TNPUMEHATh  IOJTYYCHHBIC
3HAHUS I O0BSICHEHUS] OMOJIOTHUECKUXIIPOLIECCOB U SIBICHUH, JUIS
OPUHITUS TPAKTHUECKUX pEHICHHH B TOBCEAHEBHOW >KU3HU
¢ nenproodecneueHust 6€30MaCHOCTH CBOETO 3[0POBbS M 3I0POBbS
OKPYKAIOIIUX JI0EH, COOI0IEHUA3I0POBOr0 00pasa KU3HU, HOPM
TPaMOTHOTO IIOBEICHUS B OKpYy>Karoleun MPUPOAHOMN
cpele;IOHMMaHue HEOOXOJUMOCTH HCIOIb30BaHUS JTOCTHXKEHUI
COBPEMEHHOM OHOJOrMM U OHMOTEXHOJOTHMHIJIL PpPalMOHAIBLHOTO
MPUPOIOTIOTB30BAHUS
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJLHOM

JANCHUITJINHBI

2.1. O0beM JUCUUILJIMHBI U BUBI Y4e0HO# padoThl

Bup yueonoii O0neM B
padoThI yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbl TUCITHIJIMHBI 72
1.0cHoBHOECOAep KAHN e 60
BT. 4.
TeopeTuieckoe o0ydeHue 46
nabopaTOPHBIE 3aHATHS 2
MPAKTUYECKHUE 3aHITUS 12
2.11podeccHoHATBHO-OPHEHTHPOBAHHOECOAEPKAHN e 12
BT. 4.
TEOpeTU4ecKoe 00ydeHue 2
nabopaTOPHBIE 3aHATHS 2
NPaKTUYECKHUE 3aHATHS 8

IIpome:xxyTounas arrecranus (1updepeHUMPOBAHHBIN 324€T)
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2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHMHT) 4YacoB | KOMIIeTEHUHH
1 2 3 4

Paszpnes 1. KiieTrka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 02
Buonorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0masi  |CoppemeHHbIE OTPACHHM OHOTOTHYECKMX 3HaHHMIL. CBA3b OMOTOTMM C JAPYTHMH HAYKAMH: OHOXHMMHS,
XapaKTePUCTHK |Ouodusuka, OMoHWKa, reHoreorpaduss u ap. Pombs u mecto Ouonoruu B (OPMUPOBAHUU COBPEMEHHOM
a JKU3HHU Hay4yHOM KapTUHBI MUpA. YPOBHHU OpraHU3aluu KUBO Marepuu. OOIIas XapakTepUCTUKA KU3HU, CBOICTBA

YKUBBIX CUCTEM. XUMHUYECKUI COCTAB KIJIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6 OK 01
CTpyKTypHO- TeopeTnyeckoe o0yueHue: 2 OK 02
¢yukuuonanbn | Knerounas teopust (T. [lIBann, M. IlIneiinen, P. Bupxo). OCHOBHBIE MOJI0KEHUS COBPEMEHHOMN KIIETOYHOM OK 04
asi OpraHu3anusi | teopuu. TUIBI KJIETOYHOM OpraHM3alM: MPOKAPUOTHUYECKUH M JyKapuoThdeckuil. OIHOKIETOYHBIE H
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpOEHHE MPOKAPUOTUUECKON KIETKH. CTPOEHHE DyKapHOTUYECKON KIIETKH.

Hexknerounsie opmbl sxU3HU (BUPYCHI, 6akTeprodari)

JlaGopaTopHble 3aHATHSA: 2

[TpuoGperenue onbiTa IPUMEHEHHS TEXHUKH MUKPOCKOIIMPOBAHUS NPH BBITOJIHEHUH JTaOOpaTOPHBIX PadoT:

JlaGoparopHas

1. JlabGoparophas pabora «CTpoeHHe KIETKU (pacTeHHUs, KUBOTHBIE, TPHOBI) U KJIETOYHBIE BKIFOUEHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACTHI, XPOMOILIIACTHI)»

ITonroToBka MHKpOINpenapaToB, HAOMIOJEHHE C TOMOIIbI0 MHKPOCKOIA, BBIABICHHE Pa3IMYUi MEXIy

M3y4aeMbIMU 00beKTaMH, (POpPMYIHPOBAHUE BHIBOJOB

IpakTHyecKue 3aHATHS: 2

Bupychsle u 6akrepuanbHbie 3a00neBanus. OOmMe MpUHLIUIBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.

OcobeHHOCTH TpUMEHEHHs aHTHOMOTUKOB. llpeacraBieHue yCTHBIX COOOIIEHUH C TMpe3eHTalueH,

[IOATOTOBJIEHHBIX 110 MEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX IIPENOJaBaTEIEM
Tema 1.3. OcHoBHOe coiep:KaHue 4 OK 01
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CTpyKTypHO- Teopernueckoe o0yueHue: 2 OKO02
¢ynkunonaabH | Xpomocomuas teopusi T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIH HA0Op KJIETOK, TOMOJIOTHYHBIE U
ble (PAKTOPbI HETOMOJIOTMYHBIE XPOMOCOMBI, TalIONIHBINA 1 Juruton b Habop. Hyxiennossie kucnotsr: JTHK, PHK
HACJIeICTBEHHOC | HAXOXJICHUE B KJIIETKE, UX CTpOeHHE U PyHKIUU. MaTpUUYHBIE MTPOLIECCH B KIIETKE: PEITUKalKs, OMOCHHTE3
™ Oeinka, perapanus. [ eHeTHUeCKUi KO/ M €T0 CBOMCTBA

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3agau Ha onpezeeHue MOCIEN0BATEIbHOCTH HYKJIEOTHUI0B, aMUHOKHUCIOT B HOPME U B Cilydae

M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKiIeoTu 0B JTHK
Tema 1.4. OcHoBHoOe coJepkaHue 2 OKO02
O0Omen BemiectB | Teopernueckoe o0yueHme: 2
u npespamenue | [lonstue merabonus3M. ACCUMWISIIMS ¥ AUCCUMWISIMS — JBE CTOPOHBI MeTa0onu3ma. Tumbl oOMeHa
JHEPruM B BEIIECTB: aBTOTPO(HBINA U reTepoTpOoHbIH, a3poOHbI 1 aHa’poOHbIN. [TnacTuueckuit oomen. doTocuHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coep:kaHue 4 OK 02
Ku3zHeHHbIH Teopernueckoe o0yueHune: 4 OK 04
LHMKJI KJIeTKH. Knerounelii muxi, ero nepuofsl. MuTO3, €ro craguud W HPOUCXOAAIIME Ipouecchl. buonormueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meio3 u ero craguu. [loBegenne xpomocom B meiioze. Kpoccnnrosep. buonornueckuii

CMBICJI MeHo03a
Paznen 2. Ctpoenue u GpyHKUMH OPraHuzmMa 20
Tema OcHoBHOE coep:kaHue 2 OK 02
2.1.Ctpoenne Teopernueckoe odyuenue: 2 OK 04
OpraHu3ma MHOroKI€TOYHbIE OpraHU3Mbl. B3aMMOCBSA3b OPraHOB U CUCTEMBI OPIraHOB B MHOT'OKJIETOUHOM OpPraHHU3ME.

I'omeocTa3 opranusmMa u €ro nNoJAepKaHue B MIPOLECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE coepKaHue 2 OKO02
®opMmbI TeopeTnueckoe odyueHme: 2
Pa3MHOKEeHUs! ®opmbl pasMHOXKEHUs1 opranu3mMoB. becnonoe u nojgosoe pasMHoxkeHHe. Buibl 0ecriooro pa3MHOKEHHUS.
OpraHu3mMoB ITonoBoe pa3zMHOkeHue. ['ameroreHes y X uBOTHbIX. CnepmartoreHe3 u ooreHe3. CTpOeHHE IOJIOBBIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOe coepkaHue 2 OK 02
Onrorenes Teopernyeckoe o0yueHue: 2 OKO04
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pacTeHmuii, NuauBuayanbHOe pa3BUTHE OPTaHU3MOB. DMOpHOTeHe3 M ero craguu. [1ocToMOpHOHANBHBIN TEpHO.
*KMBOTHBIX H Craguy TOCTIMOPHUOHATLHOTO PAa3BUTHS y JKUBOTHBIX M deloBeka. IIpsMoe W HempsiMoe pa3BHTHE.
YyeJsioBeKa buonorudeckoe crapenue u cMeptb. OHTOreHE3 pacTeHU
Tema 2.4. OcHoOBHOE co/lep:KaHue OK 02
3akoHomepHocT | Teopernueckoe ofydyeHue: OKo04
U HacjieAoBaHusA | OCHOBHbIC TOHATUS TEHETHKW. 3aKOHOMEPHOCTHM oOpa3oBaHus ramer. 3akoHsl [. Mengens
(MOHOTHOpPHTHOE ¥ TOJUTHOPHUIHOE CKpelIuBaHue). B3anMmoaeiicTBrie reHoB
IIpakTuyeckue 3aHATHSA:
Pemenue 3amad Ha ompejelieHUE BEPOSTHOCTH BO3HUKHOBEHUS HACICIACTBCHHBIX MPH3HAKOB IPU MOHO-,
TI1-, TOMTHOPUIHOM M aHATH3UPYIOIIEM CKPELIMBAHUU, COCTABICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoBHOE co/iep:KaHue OKO1
Cueniennoe TeopeTnueckoe odyueHue: OKO02
HacjieaoBaHue 3akonbl T. Moprana. CuenjeHHOe HacJleIOBaHHE TE€HOB, HapylleHue crerienus. HacnemnoBanue
NMPU3HAKOB MIPU3HAKOB, CIICTTICHHBIX C MTOJIOM
IIpakTHYecKkHe 3aHATHSA:
Pemenne 3amau Ha oOmpeaesneHWe BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX MPHU3HAKOB IMPH
CIIETJIEHHOM HAaCJIeIOBAaHUU, COCTABICHNE TeHOTUITMUECKUX CXEM CKPEIINBaHuUs
Tema 2.6. OcHoBHOE coep:kaHue OKO1
3akonomepHocT | Teoperuueckoe ofydyeHue: OKO02
M M3MEHYMBOCTH | MI3MEHYMBOCTh NPU3HAKOB. BuUIb HM3MEHYMBOCTH: HACJIEACTBEHHAs M HEHACIIEACTBEHHAsA. 3aKOH OKO04
TOMOJIOTMYECKUX PsIOB B HaciencTBeHHoW wu3MeHunBoctd (H.M. BaBunoB). MyranuonHas Tteopus
W3MEHUYMBOCTH. BHIbl MyTanuii ¥ mpu4uHBl UX BO3HHMKHOBeHMs. Kapuotum yenoBeka. HacrnenctBeHHBIC
3a0oneBaHus 4YeloBeka. [€HHBIE W XPOMOCOMHBIE OOJE3HU UeNOoBeKa. bONE3HM ¢ HaceICTBEHHOM
MIPEIPacIIOIOKEHHOCTHI0. 3HAUeHNE MEAUIIMHCKOW TeHETHKHU B MPEAOTBPAILICHUH U JICUSHUU TeHETUIECKUX
3a00J1€BaHU YEIIOBEKA
IIpakTHYeckHne 3aHATHSA:
Pemenwue 3amay Ha ompeselieHe THITA MYTAIlHMK TIPH TIepeade HACIeACTBCHHBIX MPU3HAKOB, COCTABIICHHE
TeHOTUITUYECKHUX CXEM CKPEIIMBAHUS
Paznen 3. Teopusi 3Bo/1ounu
Tema 3.1. OcHoBHOe coiep:KaHue OK 02
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Hcropus TeopeTnueckoe o0yueHue: 2 OKO04
3B0IONMOHHOrO0 | [TepBrie aBomonnonHbie koHnenuuu (JK.b. Jlamapk, XK. JI. broddon). DBomonmonnast teopust U. JlapBuna.
y4eHusl. CuHTeTn4ecKas TeopHs HBOJIOIUH U €€ OCHOBHBIC TTOJI0KEHUSI.
MuxposBouaroun | MukposBomtonus. [lomynanus kak sneMeHTapHas €AMHUIIA BOJIONUU. ['eHeTHYeCKre OCHOBBI 3BOJIOLUH.
| DOnemeHTapHble (akTOpbl SBOMIONUH. EcTecTBeHHBII 0TOOp — HampaBiAOMUNA (aKTOp SBOIIOLUH.

Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOLIUU
Tema 3.2. OcHoBHOE coep:kaHue 2 OK 02
Maxkpossoioun | Teopernueckoe o0yueHnmue: 2 OKO04
fl. Maxkpospomtorusi. D@opmbl U OCHOBHbIe HampaBieHus wmakposBomonnu (A.H. Cesepuos). Ilyru
Bo3sHukHOBeHME | qocTKeHUs Orooruueckoro nporpecca. Coxpanenue 6uopa3Hoodpasus Ha 3emie.
U pa3BHUTHE ['umoTte3bl ¥ TeopuM BO3HMKHOBEHMS >KM3HM Ha 3emiie. [losiBleHHe MEpBBIX KIETOK M HX HBOJIIOLIHSL.
sKu3HM Ha 3emute | [IpokapuoThl ¥ dYKapuOTHL. [IpOMCXOXIEHHE MHOTOKJICTOYHBIX OPraHW3MOB. BO3HHKHOBEHHE OCHOBHBIX

[ApCTB 3YKapuOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 02
IIpoucxoxnenne | Teopernueckoe odyueHnmue: 2 OK 04
yeJi0BeKa — AnTpomnonoruss — Hayka o yenoBeke. CucreMaTHueckoe MOJOkKeHue dvenoBeka. CXOACTBO M OTIMYUS
aHTponoreHe3 YeJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTeHe3a. DBOIIOIHS COBPEMEHHOTO YeJIOBEKa.

YenoBeueckue pachl U X eTUHCTBO. Bpems u myTH paccenenus yenoseka 1o mianere. lIpucnocobiaeHHOCT

YeJIOBEKA K Pa3HbIM YCIOBHUSAM CpEJIb
Pa3nes 4. dxoorus 20
Tema 4.1. OcHoOBHOe coiep:KaHue 2 OKO1
Ixosornyeckue | Teopernueckoe odoydeHnue: 2 OKO02
(pakTOpbI M Cpenpl oOuTaHMsI OPraHU3MOB: BOJIHAS, HA36MHO-BO3/IyIIIHAsA, TOYBEHHAs, BHyTpUOpranu3MeHnHas. duzuko- OKO07
cpeabl ;KM3HH XUMUYECKHe 0COOEHHOCTH cpeji oouTaHust opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B Pa3HBIX

cpenax. Ilonstue »skonoruueckoro ¢akropa. Knaccudukanus oskonornyeckux ¢akropon. IIpaBuio

vmuanmyMma 1O, JInbuxa. 3akon TonepantHoctu B. lendopna
Tema 4.2. OcHoBHOeE coiep:KaHue 4 OKO1
HMonynsuus, Teopernueckoe o0y4eHune: 2 OKO02
coo0uiecTBa, DKOJIOTHYECKas XapaKTEPUCTHKA BHAA M MOMYJISAIHAH. JKOJOTHYECKas HHIIA BHIA. JKOJOTHYECKUE OKO07
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IKOCHUCTEMBI

XapakTepucTuku nomynsnuu. CoolIiecTBa W 3KOCUCTeMBl. buoreno3 u ero crpykrypa. CBs3M Mexay
opranuzMamu B OuorneHo3e. CTPYKTypHbIE KOMIIOHEHTHI SKOCHCTEMBI: MPOAYIEHTHl, KOHCYMEHTHI,
penyuenTsl. KpyroBopoT BEIecTB ¥ MOTOK 3HEPTUH B dKocucTeme. Tpoduueckie ypoBHH

IIpakTuyeckue 3aHATHS:

Tpoduueckue nenu u ceru. OCHOBHBIE MMOKA3aTeNIN SKOCHCTeMbl. bruomacca u mpoaykuus. DKOJIOrHYecKue
IUpaMUIbI yuces, OMoMacchl ¥ SHepruu. [IpaBuiio nupaMuisl SHEPrum.

Pemenune npakTHMKO-OPUEHTUPOBAHHBIX pACUETHBIX 3aJaHUN 110 IEPEHOCY BEIIECTBA M DHEPrUM B
HKOCHUCTEMAX C COCTaBJICHNE TPO(PUIECKHX IeTIel ¥ MUpaMu] OMOMACChl U SHEPTUU

Tema 4.3.
buocdepa -
rJjo0aJbHas
JKO0JIOrHYecKast
cucTeMa

OcHoBHOE CoAcpKaHUuEC

Teoperuueckoe od0yueHnue:

buocdepa — xxuBas obonouka 3emnu. Pazputue npencrasinenuit o 6uocepe B Tpyaax B.M. Bepuanckoro.
Ob6nacTtu Ouocdeps! 1 ee KOMIOHEHTHI. JKuBoe BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CcyllecTBOBaHUS Ouocdepbl. OcoOeHHOCTH OuOochepbl Kak TI00aTbHOW 3KOCHUCTEMBI.
JluHamudeckoe paBHOBecHe B Ouocdepe. KpyroBopoTel BemecTB U OMOTCOXMMHUYECKHE ITUKIIBI.
I'mobGanbpHBIE SKOIOrHYECKHE TPOOIIEMBI COBPEMEHHOCTH

OKO01
OKO02
OKO07

Tema 4.4,
Bausinue
AHTPONOTeHHBIX
(paxkTopoB Ha

onocoepy

OcHoBHOE€ CoACpPKAHUEC

Teopernueckoe o0yueHnue:

AHTpOTIOTeHHBIE BO3JEHCTBUS Ha Ouocdepy. 3arps3HeHHUs KaK BHJ AHTPOMOTEHHOTO BO3ACHCTBUA.
AHTpomnoreHHsie Bo3aeiicTBus Ha atmMocdepy. BoznelicTBus Ha ruapocdepy. BosnelictBus Ha nmutochepy.
AHTpPOIIOTEHHBIC BO3JICHCTBHSI HA OMOTUYECKHE COOOIIEeCTBA. YTIIYOJIEHHO M3YJarOTCs OTXOJbI, CBI3aHHBIC
C OTpeeIeHHOM npodeccreit/crenualbHOCThIO

IIpakTHYeckHne 3aHATHSA:

HpaKTI/I‘-ICCKOC 3aHATUC ((OTXO,Z[BI MMPpOU3BOACTBA»

*B Tom 4yuncie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJIeP/KaHNe NPAKTHYECKOI0 3aHATHSA

[Ipaktuyeckoe 3ansaTHEe «OTXOABI NPOM3BOACTBa». Ha ocHOBe (eaepasibHOTO KIIACCHU(PUKALIMOHHOTO
KaTajora OTXOJIOB OMpPEEIATh KJIacC OMAacHOCTH OTXOJIOB; arperaTHOE COCTOsSHUE M (U3NIecKylo hopmy
OTXOJIOB, O0Opa3yroOIIMXCsi Ha pabodyeM MecTe / Ha JTamax MPOW3BOJICTBA, CBA3AHHBIC C OIMPEACICHHOU
npodeccueit/cnenuaibHOCTbIO

OKO01
OKO02
OK04
OKO07

Tema 4.5.
Bausnue

OcHoBHOe coepkaHue

TeopeTnueckoe o0yueHue:

OK 01
OK 02
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COLMAJILHO- 310poBee U ero cocrapisiromue. MakTopbl, MOJOKUTEIBHO M OTPULATENBHO BIUSIOIIME HAa OPraHU3M 6 OK 04
skoJormuecknx | desoBeka. IIpobGiieMa TEXHOTEHHBIX BO3JIECUCTBUI Ha 3/J0pPOBbE YEIOBEKa (DJIEKTPOMArHUTHBIC OIS, OK 07
$aKTopoB Ha ObITOBAs XUMHS, U30BITOUHBIE IIYMBI, pajualus W T.I.). AJanrtanus opraHu3Ma yellioBeka K (hakropam
SMOPOBBE okpyxatomen cpenbl. Ilpunnumnsl GopMupoBanus 310poBbecOeperaroniero mnoBeAceHus. DPusnueckas

aKTUBHOCTb U 3JI0pOBbE. BHOXMMUYecKe acleKThl palliOHAILHOTO MUTAHUS
uerobexa JlaGopaTopHbIe 3aHATHSA: 2

JlabopaTopHas paboTta Ha BEIOOP:

1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY

OBnameHne MeETOAaMH ONPEICIICHUs TIOKa3aTelied yMCTBEHHOW paboTOCIOCOOHOCTH, OOBSICHCHHE

MOJTyYCHHBIX pe3yAbTaToOB MU (OPMYIMPOBAHUE BBIBOJOB (IMMMCHMEHHO) C HCIIOJB30BAaHHEM HAYYHBIX

IIOHATUI, TEOPU U 3aKOHOB

2. JlabGopatopnass pabora «BnusHue abuoTndyeckux (HakTOpOB Ha 4YeloBeKa (HU3KHE M BBICOKHE
TEMIIEpPaTypPhl)»

W3ydyeHne MexaHU3MOB aJanTallid OpraHu3Ma uYeloBeKa K HHU3KMM U BBICOKUM TeMIeparypam u

OOBSICHEHHE TMOJYYEHHBIX PE3yNbTaTOB M (OPMYIUPOBAHHE BBIBOJIOB (MHCHMEHHO) C HCIIOJIb30BaHUEM

Hay4YHBIX OHATHUI, TEOPUI U 3aKOHOB

*B ToM uHciie nIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue J1a00paTOPHOI0 3aHATHS 2

B KkadecTBe TpPUITEPOB CHWKAIOMIMX pabOTOCTIOCOOHOCTh WCIOIB30BATh YCIOBHS OCYIIECTBICHUS

npoeCCHOHATTFHOM IeATEIFHOCTH: IIIyM, TeMIepaTypa, Gu3ndeckas Harpy3Ka u T.1I.
IpodeccuonanbHO-OpMEeHTHPOBAHHOE co/lep:KaHue (Co/Iep:KaHue MPUKJIATHOTO MOTYJIA)
Pa3pnen 5. buoJiorusi B :Ku3HM 8 OK 01
Tema 5.1. OcHoBHOE cogepkaHue 4 OK 02
BuorexHosorun | Teoperuueckoe comepKanue: 2 OK 04
B JKH3HH BrorexHomorus kKak Hayka W TPOM3BOJACTBO. OCHOBHBIE HAINPABIEHHS COBPEMEHHON OHOTEXHOJIOTHH. 2 OK 07
KaK10ro Metonbl OuoTexHodOrHH. OOBEKTH OWOTEXHOJOTHH. JTHKA OMOTEXHOJOTHUECKMX W TEHETHYECKHUX

sKcnepuMeHToB. [IpaBuia moucka u aHanusza OMO’IKOIOrHYECKON MH(OPMAIMK U3 PA3IUYHBIX HCTOYHUKOB

(HayuyHast 1 yueOHO-Hay4yHas TUTepaTypa, CpeicTBa MaccoBoil nHpopMaruu, cetb IHTepHeT u ipyrue)

IpakTHyecKne 3aHATHS: 2

Kelicel Ha aHamu3 WHPOpPMALMKM O HAYYHBIX JOCTHXKEHHMAX B 00JacCTH TEHETHYECKHX TEXHOJIOTHH, 2

KJICTOYHOW MH)KEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHH. 3aluTa Kehca: MPeACTaBICHHE Pe3yIbTaTOB PEIICHUs
KeICOB (BBICTYIUICHHE C MPE3EHTAIIEN)
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*B Tom 4yncie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJleP:KaHNe TPAKTHYECKOr0 3aHATHS

Tema 5.2
buorexHogoruun
B
NPOMBILIEHHOC
™

OcHoBHoOe coepkaHue

IIpakTuyeckue 3aHATHS:

PazButue npoMbIlUIEHHOW OMOTEXHOJOIMH M ee INPUMEHEHHE B JKM3HM YeJIOBeKa, MOMCK M aHalu3
nHGOpMalMK U3 Pa3IUYHBIX MCTOYHUKOB (HaydHas M y4yeOHO-Hay4Has JMTepaTypa, CpelCTBa MacCOBOM
nHpopmanuu, cetb IHTepHET U 1pyrue)

Keticpl Ha ananu3 nHGOpPMALIUK O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)

NN

3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3CHTAIMEH )

OK 01
OK 02
OK 04
OK 07

IIpome:xyToyHast arrecTanus B ¢popMe 1udppepeHIIUPOBAHHOIO 3a4eTa

Bcero:

72
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3.YCJOBUS PEAJIM3AIIMA YUEBHOM JUCHOUTLTAHBI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHu 0

Peanuzamuss mporpaMMbl AWCHMIUIMHBL TpeOyeT Hamu4us Yy4eOHOTO
KaOWHETa €CTECTBEHHO-HAYYHBIX IUCIUILINH, OCHAIICHHOTO C COOTBETCTBUHU C
npuioxenuem 7 OOIL.

3.2. MudopmanuonHoe odecrnedenne 00ydeHust

Jns  peanuzanuu  mporpaMmbl  OMOIHMOTEYHBINM (OHJ 00pa3oBaTeIbHOU
OpraHu3alliy J0HKEH UMETh MeYaTHbIE W/UIU DJIEKTPOHHBIE 00pa3oBaTEeIbHBIC U
WH(OpPMAIIMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHbIE IS  MCIOJB30BAHUS B
o0pa3oBaTeIbLHOM MPOIECcce, HE CTapIIe MATH JIET C MOMEHTA U3/JaHuS.

3.2.1 OcHoBHas y4eOHAas1 JIUTEPATypPa

1. Aradonoa, 1. b. buonorus: 6a3oBbiii ypoBenb : yueOnuk / U. b.
AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — Mocksa : [IpocBemienue,
2024. — 271 c. — ISBN 978-5-09-113524-4. — TekcT : 35eKkTpoHHbIH // Jlans :
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/409217

2. Aradonosa, . b. buonorusi: 6a30BbIii ypOBEHb: MPAKTHUKYM : ydeOHOE
nocobue / U. b. Aradonosa, B. 1. CuBormnazoB. — Mocksa : [Ipocsemenue, 2024.
— 112 ¢. — ISBN 978-5-09-112641-9. — Tekct : anekTpoHHsbIH / Jlaub :
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/409214

3.2.2 JlonosiHUTEJIbHAS yUeOHaA JUTEpaTypa

1. buonorus: 10-i knmacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk,
A. A. Kamenckuii, A. M. Pybuos [u ap.] ; mox penakiueii B. B. Ilaceunnka. — 5-
¢ usn., crep. — Mocksa : Ilpocsemenue, 2023. — 223 ¢. — ISBN 978-5-09-
103624-4. — TexcT : aneKTpoHHbIH // JlaHb : 2IEeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/334994

2. buonorus: 11-it xmacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunux,
A. A. Kamenckuii, A. M. PyOuoB [u ap.] ; noa penakuueit B. B. [laceunnka. — 5-
e u3m., crep. — Mocksa : IIpocBemenue, 2023. — 272 ¢. — ISBN 978-5-09-
103625-1. — TekcT : 2neKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/334997

3. Mupkun, b. M. DOxonorust : 10-11-e kmaccel : 6a30BbI YpPOBEHH :
yueOnuk / b. M. Mupkun, JI. I'. Haymosa, C. B. Cymaroxun. — 9-e usz., crep. —
Mockaga : ITpocsemenue, 2023. — 399 c¢. — ISBN 978-5-09-110495-0. — Texer :
ANIEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/360833

4. OOyxoB, JI. K. buonorus: xjaeTku W TKaHH : y4eOHOE mMocoOue s

CPEIHETO po¢eCCHOHAIBHOTO obOpa3zoBaHus / J. K. O6yxos,
B. H. KupunenkoBa. — 3-e¢ u3z., mepepab. u momn. — Mocksa : M3gaTenbcTBoO
FOpaiit, 2024. — 358 ¢. — (Ilpodeccuonansnoe odbpazoBanue). — ISBN 978-5-
534-07499-4. — Texcrt : snexktpoHHbI // O6pa3oBarenbHas 1argopma FOpait

[cariT]. — URL.: https://urait.ru/bcode/540822
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5. Jlanmmxkas, T. B. buomorus. TecTsl : yueOHOE mocoOWe i CPEIHETro

npodeccuoHanbHoro oodpazopanus / T. B. Jlanumkas. — Mocksa : M3naTenbcTBo
FOpaiit, 2024. — 40 c. — (IIpodeccuonansnoe obpazopanue). — ISBN 978-5-
534-14157-3. — Tekcrt : snexkTpoHHbIH // O6pa3oBarenbHas 1uiargopma FOpaiT

[caiiT]. — URL.: https://urait.ru/bcode/543964
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEEHOU

JUCHUILIAHBI

KOHTpOJILI/I OLl€EHKA pPAaCKpbBIBAKOTCA 4YCPC3 JUCHUIINIMHAPHBIC PE3YyJIbTAThI,
YCBOCHHBIC 3HAHUA U HpI/I06pCTeHHI>IC 06y‘—IaIOHII/IMI/IC}I YMCHU:, HAIIPABJICHHBIC

Ha (OpMHpOBaHKE OOMUX U MPOHEeCCHOHATHHBIX KOMIIETEHITUH.

Kon n HaumenoBaHue
¢GopMupyeMbIX KOMIIETEH U

Pa3zpgen/Tema

DopMbI U METOABI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yYeHust

OK. 01. BeiOupats criocoOb! pemeHus

3aja4 rnpodeccruoHalIbHON
JIEATEeTbHOCTH MPUMEHUTEIIBHO K
pa3IMYHbIM KOHTEKCTaM.

P1, Temsr 1.2, 1,3, 1,4;

P2, Temsr 2.5,2.6

P4, Temn1 4.1, 4.2, 4.3, 4.4 (1-0/c)
P 5, Temsr 5.1 (m-o/c), 5.2 (1-0/c)

OK. 02.Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIUN
uHpopmanuu, 1 ”HHOPMAITMOHHBIC
TEXHOJIOTHH ]ISl BBITOJIHCHUS 33149
pohecCuOHATIbHON JESTENbHOCTH.

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

P 3, Temsr 3.1, 3.2, 3.3;

P 4, Temsr 4.1, 4.2, 4.3,4.4(11-0/c),
4.5(m-o/c)

P 5, Temsr 5.1 (m-0/¢),5.2 (11-0/c)

2.4,

OK. 04.3¢ddpexTuBHO
B3aMMOJICIICTBOBATH U pabOTATh B
KOJIJIEKTHBE U KOMaHIE.

P1, Temsr 1.2, 1.5;

P2, Temrsr 2.1,2.3,2.4, 2.6

P 3, Temsr 3.1, 3.2, 3.3

P 4, Temsr 4.4(11-o/c), 4.5(11-0/c)
P 5, Temsr 5.1 (m-o/c), 5.2 (1-0/c)

OK. 07

CoJelicTBOBAaTh COXPAHEHUIO
OKpYKarollIeu Cpeibl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHUs 00 U3MEHEHUH KIIMMaTta,
MPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 3P PEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaIUsX.

P 4, Temnt 4.1, 4.2, 4.3, 4.4(1-0/c),
4.5(mm-o0/c)
P 5, Temst 5.1 (m-o/c), 5.2 (11-o/c)

- YCTHBIN OIIpOC;

- (pOHTAILHBIN
OI1poc;

- HUCBMEHHBINA OMPOC
- OlIeHKa
MPAKTUYECKHUX padoT
- OlIEHKAa TECTOBBIX
3aJaHuM;

- OlIeHKa
1a00paTOPHBIX pabOT
- HaOJIroJcHUE
3aX0/IOM BBITIOJIHEHUS
WHIMBHUTyaJIbHBIX
MPOEKTOB U OIIEHKa
BBITIOJTHEHHBIX
MIPOEKTOB
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