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AHHOTaUs

JucuumnuHa «JKOJIOrHYecKkue MpobdaemMbl OTpaciell MPOMBIIIJIEHHOCTH U OCHOBBI
IPOMBIIIJICHHON 3KOJOTHK» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMYy BBICIIEI0 00Opa3OBaHUS —
mporpamMmy OakajaBpuata 10 HampaBieHuro moarotoBkw/ cneruanbHocTH  20.03.01
«TexnocdepHast 6€30MaCHOCTH)» HANPaBICHHOCTH «/H)XeHepHas 3aIIuTa OKpPYKaroIIel Cpeab.
Hucnurnmuna peanusyercs kadeapoit «NeSy.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

I[IK-2 «CnocobeH MpOBOAWTH  OIKOJOTHYECKUA  aHAIM3, MPEAyCMaTPUBAIOIINI
pacliupeHle U PEKOHCTPYKLHIO JIEHCTBYIOIMX IMPOM3BOJACTB, a TAKXKE CO37aBAEMbIX HOBBIX
TEXHOJIOTHIl U 000pyA0BaHUS»

[IK-7 «Cnoco0eH mNpuHUMATh y4yacTUE B HMHXKEHEPHBIX pa3pabOTKax IMPOEKTOB
MIPOM3BOJICTBA U OUUCTHBIX COOPYKECHUI»

Conepkanue TUCHUIIIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSA3aHHBIX C CBSI3AHHBIX C
BJIMSTHUEM MPOMBIIIIEHHOCTH HA OKPYKAIOILYIO CPEy.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cCleAylomue (OpMbl OpraHU3alUU
yueOHOro mpoiiecca: JIeKIHUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabota oOyuaromerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenbto «IKOJOTMYeCKHe  MPOOJIeMBI
HPOMBIIICHHOCTH ¥ OCHOBBI ITPOMBIIIIIEHHON 3KOJIOTUMY SBJSIETCSI O3HAKOMJICHUE CTYJICHTOB C
OCHOBHBIMH TIpoOJIEMaMu B3aUMOAEUCTBHS MPUPOABI M OOIIECTBa, 3alIUTHI OKPYKaIOIIEH
Cpenbl, SKOHOMHH SHEPreTUYECKUX, CHIPHEBBIX W JPYTUX MPUPOJHBIX PECYPCOB, a TaKKe

Pa3BUTHE OJSKOJIOIMYECKOro MBIIICHUA, HeO6XOI[I/IMOFO AJi1 OCO3HaHUA PpOJIM HHXCHEpA B

npenoaaBaHuA JUCHUITIIMHBI OTpaCHeﬁ

pean3aluy JOCTH)KEHUN HAYKH M TEXHMKH HAa COBPEMEHHOM 3Tale pa3BUTUS YEJIOBEYECKOIO
oOmiecTBa. A TakKe M3y4YeHHE 3aKOHOB, 3aKOHOMEPHOCTEH BIIMSHUS MTPOU3BOJICTBEHHOHN chepbl
Ha 3KOJIOTUYECKYIO CUTYAlLIUIO U €€ pa3BUTHE, IPUHIUIIOB JEHCTBUS, TEXHOJIOTUN UHKEHEPHOI
3alIUThl OKPYKAKOUIEH CPEbI.

1.2. JlucumnnmHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4aCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OYyUEHUS MO AUCLHUILUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI O0OydYaroUuiics AODKEH 00janaTh CleIyHOLUMU
KOMIETEHIMSIMU WM UX YacTAMU. KoMIeTeHIMY U UHAMKATOPhI UX JTOCTH)KEHUS IPUBEJICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Ko u HaumenoBanue | Koa u HauMeHOBaHHME WHAMKATOPA HOCTHKEHUS
KOMIIETEHINH KOMIIETECHIHH KOMITETEHIINH
[TK-2 Cnocoben
1IPOBOIHTS [1K-2.3.1 3HaTh NpOU3BOJCTBEHHYIO U
. OpPTaHHU3AIOHHYIO CTPYKTYPY MPOMBIIITIEHHBIX
HKOJIOTMUYECKUN p 1 Yo CTPYKTYPY TIp
AHAILS IIPOU3BOJICTB, OPSIIOK BBOJAA B SKCILITyaTalUIO
’ . | 060pyIOBaHUs, YUUTHIBAIOIIETO TPEOOBAHUS B
IpelycMaTpUBaIOLIU 9
o0JacT 0XpaHbl OKPYKAIOIIEH CpeJIbl
[IpodeccuonanpHple | pacIMpeHUe U
[1K-2.VY.1 ymeTb BbIAETATH OCHOBHBIE (haKTOPBHI,
KOMIIETEHIINH PEKOHCTPYKIINIO
eHCTBYIOMIX BIIUSIIOLIUE HA SKOJIOTMUYECKYI0 O€3011aCHOCTD, B
yro NpOEKTaxX OpraHU3aluu
IIPOM3BOJICTB, A
[1K-2.B.1 BnageTh HaBbIKaMU SKOJIOTUUECKOTO
TaK)Ke€ CO3/1aBa€MBbIX
. aHaJM3a MPOEKTOB PACIIUPEHUS U
HOBBIX TCXHOMOTHI | oy oneTpyKLmu JIEHCTBYIOIINX MTPOU3BOJICTB
000pyTIOBaHUS p PYK yro P
ITK-7 Criocoben
NPUHUMATDH y4acTHe B
MH)KEHEPHBIX I1K-7.3.2 3HaTh COBpEMEHHbIE TEXHUUECKUE U
[Ipodeccuonanbubie | pazpaboTKax TEXHOJIOTHYECKHUE PEIICHUS CO3/IaHUsI
KOMITETEeHIIUH IPOEKTOB IPOM3BOJICTBEHHBIX CHCTEM U COOPYKEHHI
IIPOU3BOJICTBA U OYHMCTKH CTOYHBIX BOJI
OUYHUCTHBIX
COOPYXKEHHI

2. Mecro nuctuIuIMHEL B cTpykType OI1
JucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— «DU3HKO-XMMHUYECKHE OCHOBBI 0€30MaCHOCTH,
— «MHKeHepHas dKOJIOTUs»,
— «OCHOBBI XUMHYECKOH 0€30MaCHOCTHY,
— «Teopernueckne OCHOBBI 3aLUTHl OKPYKAIOLLIEH CPEIbD»,




— «IIpou3BOACTBEHHAS MIPAKTUKA»

3HaHI/ISI, IMMOJIYYCHHBIC IIpHU H3YUYCHHUH MaTcpuajia I[aHHOfI JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BaThCA IIPU U3YUCHUH APYTUX AUCIUILINH:

— « HpO@KTI/IpOBaHI/Ie CHUCTEM OYUCTKH CTOYHBIX BOA»,

—« IIpoekTupoBaHNe CUCTEM OYHCTKH MBIJIETA30BBIX BHIOPOCOBY,
—«CoBpeMEeHHBIE CUCTEMBI 3aIIUTHI aTMOC(EPH»
—«CoBpeMEeHHbIE CUCTEMBI 3aIIUTHI TUAPOChHEpH»
—«IIpoekTHpOBaHNE CUCTEM KOHTPOJIS M YIPABJICHUS BOJJOOUYHUCTKOM»
—«IToaroToBka BIMTYCKHON KBATH(PUKALMOHHOW PabOTHI».

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUIUIMHBI, TPYIOSMKOCTH OTACIBbHBIX BHIOB y4eOHOM
paboTHI MO TUCHHUILIMHE (M pacnpeieieHUue ITOM TPYIOEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
No5
1 2 3
Oobwan mpyooemKkocmup OuCyuUnIUHLL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu o1 o1
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (I13),
34 34
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 40 40
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.

DK3.*%*)

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. COI[ep)I(aHI/IC AUCHUITIIMHBI

4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3zenbl, TeMBbI TUCIUITITHHBL Jlexwmn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5

Pasznen 1. IIpoMBIINIEHHOCTD U OKpYKArOILas cpeaa 2 4 2 4
Pazznen 2. DKoJIOTHUECKUE MTPOOIEMbI XUMUYECKOM 5 4 4 4
MIPOMBIIIEHHOCTH
Pazznen 3. DKoJoruuecKue npoosieMsl
rOpHOI0OBIBAIONICH, HeTenepepadaThIBAIONICH 1 2 4 3 6
He()TEXUMHUYECKON MPOMBITINIEHHOCTH.




Pasnen 4. DKOJIOTHYECKUE TIPOOIEMBI 5 4 4 4
MIPOU3BOJICTBA YEPHBIX METAILJIOB.
Paszen 5. DKOJIOrHYECKHE TPOOIEMBbI IIBETHOM 5 4 4 6
METaJUTYypPIUH.
Paznen 6. Dxonorudyeckue mpooIeMbl 5 4 i 4
MIPOU3BOJICTBA CTPOUTEIHHBIX MAaTEPUAJIOB
Pasznen 7. Dkonornueckre 0COOEHHOCTH 5 4 i 4
EJUTIONI03HO-0YMaKHbIE TTPOU3BOJICTBA.
Paznen 8. TpancmopT u ero BIUAHUE Ha 5 4 i 4
OKPY’KaIOIIYIO CPENy.

Pazgen 9. Dxosormveckue acreKkTbl OCBOSHUS 1 9 i 4
KOCMHMYECKOT'0 MPOCTPAHCTBA.
Hroro B cemecTpe: 17 34 17 40

Htoro 17 34 17 0 40

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJCHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3eiioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena Haseanue u cogepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
1 IIpoMbILIJIEHHOCTH U OKPY:KAKOLIas cpeaa
HpOMI)IHIJIeHHaSI DKOJIOTHUA - Hay4dHas OCHOBa panroHaJIBLHOT'O

IpUpoJoNoNab30BaHud.  PecypcHbli  nukia.  Bo3oOHoBisemble U
HEBO300HOBIsIEeMble pecypchl. OCHOBHBIE MPHUHIMIBI PAUOHAIBLHOTO
pUpPOAONOab30BaHusA. CHCTEMHBIM MOAXOX K MPUPOAOIOJIB30BAHUIO.
AHanu3 TOTOKOB BELIECTBA M HHEPrUM B IKOJIOr0-3KOHOMHYECKOM
cucreMe. TeXHOTeHHBI KpPYyroBopoT BeuiecTB B Ouocdepe. [IpuHummbI
9KOJIOTM3AI[MH POMBIIIIEHHOCTH.

2 JKOoJI0rn4ecKHe NpodaeMbl XHMHYECKON MPOMBIIIIEHHOCTH.
[Ipon3BOACTBO HEOpraHWYeCKUWX BellecTB. [lyTH COBEpPIIEHCTBOBAHUSA
MPOU3BOJICTBA BAXKHEMIIUX XUMHUYECKHUX MPOAYyKTOB. CepHas KHUCIOTA.
Ammuak. AszotHas kucinora. Kayctuueckas copa. KanblumHMpoBaHHas
cosia. OCHOBHBIE SKOJIOTHYECKHE MPOOIEMbl XUMUYECKUX MTPOU3BOJICTB.

3 JKoJIOTHYeCKHe NPod1eMbl TOPHO100bIBAIOILIEH,
He(TenepepadaTpiBa-wIIeH M HePTEXMMUYECKONH MPOMBIILICHHOCTH.
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl IPHU JOOBIUE MOJIE3HBIX HCKOTIAEMBIX.
[TyTu penieHus YKOJIOTHYECKUX MPodaeM oTpaciu. McTouHUKH
MOCTYIUIEHHUS YTIEBOI0OPOA0OB B aTMochepy. CriocoObl mojaBieHus
BEIOPOCOB YTIIEBOIOPOIOB B aTMoc(hepy HedTenepepadaTriBaOIIEro u
He(bTeXI/IMI/I'-IeCKOFO KoMIniekca. O9rMCcTKa CTOYHBIX BOJ OT HerTI/I n
He(TEenpPOaYKTOB. Y THIN3AINS OTXOJ0B OTPACIIH.

4 JKoJIornYecKre mMpoodaeMbl MPOU3BOACTBA YEPHBIX METAJJIOB.
Oco0eHHOCTH METAILTYPTHYECKOT0 Mpou3BoAcTBa. [lytu
YCOBEPIIICHCTBOBAHUS METAJUTYPTUUECKOTO MMPOU3BOJICTBA.
Hcnonb3oBaHue 0TX0/10B UepHOU MeTamypruu. CrocoObl OUUCTKU
T'a30BbIX BI)I6pOCOB. Hcnoap3oBanne BTOPHWYHBIX TOIIJIMBHO-




SHEPreTHUECKUX PECYPCOB YEPHOU METAJITypPIrHH.

5 JKoJIOTHYeCKHe NPod/1eMbl IBETHON MeTAJLTyPrHH.

DKoyornyeckue 0COOEHHOCTH IBEeTHON MeTayutypruu. [IponsBoacTBo
MCOH. CBI/IHHOBO-HI/IHKOBOG IMPOU3BOJACTBO. HOJ’Iy‘IeHI/IC HUKCIIA 1
kobanbTa. HoBBIE mpoIiecchl KOMIUIEKCHOH TepepadoTKu
MOJUMETAITUIECKUX CyTbOUAHBIX pya. [[poU3BOACTBO aOMUHHUSL.
DKOJIOrHYeCKHE TPOOIEMbI TPOU3BOICTBA U OTPEOICHUE [IBETHBIX
MCTAJIJIIOB. PereHepaumI n O6e3Bpe)KI/IBaHI/IC IBCTHBIX MCTAJIJIOB U3
OTXO/IOB raJIbBAHNYECKUX MPON3BOACTB. [TyTH penienus skomornaeckux
pobJIeM OTpaciu.

6 JKO0JI0rnYecKHe NpodaeMbl NPOU3BOJACTBA CTPOUTEIBHBIX
MaTepHaJIoB.

Krnaccudukanus cTpouTelbHbIX MaTepuaioB. Bsokyiire MmaTepuaribl:
LIEMEHT, HUIaKkonopTiana-uement. Kupnuy, uepenuua. Kepamsur, crekio.
CrpoutenbHas kepamuka. [lyTu pemienns s3K0I0ruueckux npoodiem
OTpaciIu.

7 IK0JI0rHYecKHe 0COOCHHOCTH LEeJII0JI03H0-0yMaKHble IPOU3BOACTBA.
Bnusinue otpaciu Ha OKpYKarIlIyro MpUpoaHyto cpeny. Cripbe,
MaTepuasbl U peareHThl AJs IPOU3BOCTBA OymMaru. 3arpsa3HeHue
aTMocdepsbl, CTOYHBIE BOJBI U TBEPAbIE OTX0/Ibl oTpaciu. [lytu pemenus
9KOJIOTHUYECKHUX MTPOOIEM.

8 TpaHCIOPT M ero BJIUsITHHE HA OKPYKAIOLIYIO CPeny.
BnusiHue TpaHcmopra W JIOpOr Ha OKpyXkarolnyr cpeny. CHIDKEHHE
HEraTuBHOT'O BIIUSAHUSA: COBCPUICHCTBOBAHUC aBTOMO6HHeﬁ;

COBCPHICHCTBOBAHUC TOILNIMBA; AJIbTCPHATHBHBLIC TOILJIMBA, o6pameHHe C
0TX0JaMH, OpraHru3alsa 10POKHOI0 ABUKCHUS.

9 JKO0JI0rHYeCKHEe ACTEKThI 0CBOCHHS KOCMUYECKOr0 MPOCTPAHCTBA.
PakeTHO-KOCMMUECKHE KOMIUIEKCHl U MX BO3JIEHCTBHE Ha OKPYKAIOILLYIO
cpeny: MpeacTapToBas MOATOTOBKA, (pa3bl KOCMUYECKOIO IMOJIeTa, paiOHbI
MajieHus, OKOJIO3eMHOE MpocTpaHcTBO. CocTaB M CBOMCTBA: PAaKETHBIX
TOIUIMB; MPOJYKTOB CrOPAaHUs PAKETHBIX TOIUIMB; KOCMUYECKUH MYCOP.
[lytu CHW)XEHHS TEXHOT€HHOTO BO3JEHCTBUS PaKETHO-KOCMUYECKOU
TEXHUKHU HAa OKPYXKAIOIIYIO CpPENy.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 Hux No
Dopmsbl .
No TeMbl MpaKTHYECKHUX TpynoeMKOCTb, |IPAKTUYECKOH |pa3iena
. MPaKTUYECKUX
n/m 3aHATUN . (uac) MOATOTOBKH, |AUCIUI
3aHATUN
(dac) JIHBI
Cemectp 5
1 | Pacuer npu3zeMHBIX Pemenue THIIOBBIX U 4 4 1
KOHIICHTPAIINi CUTYaIIMOHHBIX 3371249
3arps3HAIONINX BEIIECTB
0T CKUTaHUS TOTUTHBA.
2 | Pacuert BanoBbIX e 4 4 2
BBIOPOCOB
3arps3HSIOIUX
BEIIECTB MpHU paboTe
o0opynoBaHuUs




MalIMHOCTPOUTECIBHOI'O
3aBo/Ja.

Pacuer npenensHO -«
NOIMYCTUMBIX BBIOPOCOB
3arps3HAIOIIUX BEIIECTB
[IPOMBIIIIIEHHOTO
pEIIpUSATHSL.

Pacuer 30H akTUBHOTO -«-
Barpsi3HCHHS
[POMBIIIIEHHOTO
MPEATPUSITHS

Pacuer pasmepa e
CaHUTApHO-3aIIUTHOM
BOHBI IIPEATIPUATHS.
Opranuzanus C33.

Pa3paborka u -
COTJIaCOBaHUE
CaHUTAPHO-3aUIUTHON
30HBI IPEATIPUSATHSL.
Pacuer napamerpos Z

u(q

30HHpPOBAHKE -«
TEePPUTOPUU
CaHUTAPHO-3aUIUTHON
30HBI IPEATIPUSATHSL.
PacueTsi.

Pacuer rpanun e
CaHUTAPHO-3aUIUTHON
30HBI 110 YPOBHIO

IyMa.

Bcero

34

4.4. JlabopaTopHble 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEJICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

No

o/

HaumenoBaHue 1a60paTopHBIX paboT

TpynoeMKkocTs,
(dac)

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

Cemectp 5

HelTpanusanus 1IEIOYHBIX CTOKOB  BOJ
YTJIEKMCIIOTON IBIMOBBIX a30B

2

Onpenenenue 2¢p(HEKTUBHOCTH OYHUCTKU
CTOYHBIX BOJ] OT OMYJIBI'MPOBAHHBLIX MACCII B
(buIbTpax ¢ 3epHUCTOM 3arpy3Koi

OuNCTKa CTOYHBIX BOJ METOJOM KOaryJisiunu

w

w

w

OuncTKa CTOUYHBIX BOJ METOJ0M q)HOTaHI/II/I
H DJICKTPOKOAryJIsinnun

OuncTKa XPOMCOEPKAIUX CTOYHBIX BOJT
HOHOOOMEHHBIMHA CMOJIAMH.

5,7




| Beero | 17 |

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas padoTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp S,
Bun camocrostensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
nucuurnabl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU
10 10
arrectanuu (I1A)
Bcero: 40 40

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOMIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl ISl CaMOCTOSTENILHON paboThl OO0YYaroIIMXCsl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3JaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U IIEKTPOHHBIX YUEOHBIX M3TaHUH

KomnuecTtBo
9K3EMILISIPOB B
UIII\_’LII_HS;[F;)/ ec bubnuorpaduueckas ccpiika 6“?5;00;?6
AIIEKTPOHHBIX
9K3EMILISIPOB)
http://znanium.com/catal [MpombinuieHHass  3Koyorus:  YdeOHoe
04g.php?bookinfo=40499 | mocobue / M.I". SlcoBees, D.B. Kakapeka u ap.;
1 [Tox pen. M.I'. SIcoseeBa. - M.: HUL]| UHDPA-

M; MH.: Hos. 3nanue, 2013. - 292 c.:

http://znanium.com/catalog.ph | Tumodeesa C.C., Trokanosa O.B.

p?bookinfo=451502 [TpoMbIIIIeHHAs SKOI0rus. IIpakTHKyM:
VYue6noe nmocodue / C.C. Tumodeena, O.B.
Trokanosa. - M.: ®opym: HULl MTHOPA-M,
2014. - 128 c.

http://znanium.com/catalog.ph | TIpomsItIeHHAS KOIOTHS [ DIEKTPOHHBIN



http://znanium.com/catalog.php?bookinfo=404991
http://znanium.com/catalog.php?bookinfo=404991
http://znanium.com/catalog.php?bookinfo=404991
http://znanium.com/catalog.php?bookinfo=451502
http://znanium.com/catalog.php?bookinfo=451502
http://znanium.com/catalog.php?bookinfo=544230

p?bookinfo=544230 pecypc] : yuebHoe nocobue / B.A. 3aiineB.—2-¢
u3a. (amn.).M.:M3n. BUHOM.JI3, 2015.-385c.

http://znanium.com/catalog.ph | Betouikua A.I'. TeXHOIOTUSI 3QLIUTHI
Z?O'tem:tbk&COdeZGS&paqe: OKpY:Karomel cpebl (TEOPETHUECKUE OCHOBBI):
- VYuebHoe mocooue/A.I".BeTomkus,
K.P.Tapanuesa, A.I'.Beromkun - M.: HUL]
NH®PA-M, 2015. - 362 c.

http://znanium.com/catal TumodeeBa C.C., TrokamoBa O.B.

09.php?bookinfo=85860 | ITpomsiiicHHas 3Kojgorus. IIpakTHKyM : yuel.

2 nocobue / C.C. Tumocdeepa, O.B. TrokanoBa. —
M. : ®OPYM : UH®OPA-M, 2017. — 128 c.

(628.1184) [Ipoueccst u ammaparsl s yruwiuzanuu, | @O(20), CO(97).
OYMCTKH M O00E3BPEKUBAHUS Ta3000pa3HBIX
0TX0110B. YueoHoe nmocooue/ C.B.MaxaneHkoB u
np - CII6.: T'OY BIIO «CIIoI'Y AlT».2009.-48c.
Koi1-Bo 5k3.B 0101,

(355.B-39) A.I'' Beromikun Unxenepnas 3amura | @O(10)
BoAgHOW  cpenpl:  YuebHoe mocob6ue.-CII6.: | CO(10)
UznarenscrBo «Jlanb», 2014.-416c¢.:mm1.

Konecnukos C.M. Okonormueckue ocHoBbl | DO(1), CO(15)
(502/K60) npupojonoias3oBanus.- Poct on//l.: MapT,
2005.-334 c.

(681.2.624) bapano  [I.A. IIpoumeccei wu  ammapatsl. | ®O(12),CO(40)
Yyeonuk.-M.: Axkagemus,2005.-302c.

(628.5147) Sxoenes  C.B, Bopomos  I0.B.| ®O(1), CO(10)
BOI[OOTBCI[CHI/Ie U O4YHCTKAa CTOYHBIX BOA.

VYueOnuk.- M.: U3n. Accou. CTpouT. BYy30B,
2004.-702c.

(658.P60) Pomunonos A.U., Kysuemnor IO.II., ConoseB | ®O(3),CO(12).
I'.C. 3ammra Ouocdepbl OT MNPOMBIILIEHHBIX
BBIOpOocoB —M.: Xumusi, Konoc, 2005, 385c.

Kansirun B.I'. [Ipombinuiennass skonorusa. Y. | @O(1), CO(15)
(353.K17) ITocobue.- M.: Axanemusi,2004.-431c.

Huxkomnaiikuna H.E. [Ipomsitnnennas axonorusa. | @O(5), CO(30)
(504.H63) NnxenepHas 3amurta 6uocepsl OT BO3ACHCTBUSA
BO3AYIIHOro TpaHcnopTta. Yu. [Tocobue.-M.:
Axanemus, 2006.-239 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JTUCLHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»

URL anpec Haumenosanue

Ilepuoauyeckue u3gaHus

http://www.kalvis.ru/ KypHaai «9K0JIOTHS ¥ POMBITIICHHOCTh Poccumy

http://vodoochistka.ru/ Kypnan «Bomoounctka



http://znanium.com/catalog.php?bookinfo=544230
http://znanium.com/catalog.php?item=tbk&code=63&page=40
http://znanium.com/catalog.php?item=tbk&code=63&page=40
http://znanium.com/catalog.php?item=tbk&code=63&page=40
http://znanium.com/catalog.php?bookinfo=858602
http://znanium.com/catalog.php?bookinfo=858602
http://znanium.com/catalog.php?bookinfo=858602
http://www.kalvis.ru/
http://vodoochistka.ru/

http://ecovestnik.ru/ Kypuan «dxonorust ypOaHU3NPOBAHHBIX TEPPUTOPUII»

http://www.ecoindustry.ru/ Kypnan «9konorust mpou3BOACTBa»

https://vk.com/club43432547 | XKypuan «CripaBOYHHK SKOJIOTa)

Pecypcol nHpopMmannonHo-TesiekommyHukaunonHoi cetu UHTEPHET

http://science.quap.ru [TopTan Hay4HOM U MHHOBAIMOHHOM nesitenbHocTH ['Y ATT
http: //www.wri.ore caiit MTHCTHTyTa MUPOBBIX TPUPOHBIX PECYPCOB
http: // www.unep.org caiit [Iporpammer OOH 1o okpykaromieii cpene

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTeNILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens nCmoNIB3yeMoro NporpaMMHOT0 o0ectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCHHUITTHHE

[lepeyeHp WCMONB3YeMBIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILUIMHE, TPeCTaBleH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 | JlekumnoHHas ayauTopus 14-03
Crnenuanu3upoBaHHas J1a00paTopuss MOHUTOPUHTA U KOHTPOJIS 51-07
MIPUPOTHO-TEXHHUECKUX CHCTEM

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7 MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUMMHCcs MPUMEHseTCsl S-0ajuibHas IIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHUIIa


http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://science.guap.ru/

HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEILHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIMYHO) J
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeJno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— 00y4Jarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
OO — HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN; y
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MTOJO0KEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTOHON — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB H 0000IIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYIIECTBEHHbIE  OIMUOKA U He.TO‘IHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) AJs IK3aMEHa Kon
WHJUKAaTOpa
Cemectp 6

1 Dkonoruyeckue npodaemMbl XMMUYECKOMN MPOMBIIIIEHHOCTH. [IK-2.3.1
[1pon3BOACTBO CEPHOM KUCIOTHI, aMMHUAKa, A30THOM KUCIIOTHI.

2 DKOJIOTHYECKHE TTPOOIEMBI TOPHOAOOBIBAIOIIEH MPOMBIIIJICHHOCTH. [IK-2.V.1
3arpsi3HeHUE OKPYKaIOIIEel CpeIbl IPH T0ObIUEe MOJIE3HBIX UCKOMAEMBIX.
[TyTu penieHust 3K0JIOTMYECKUX NMPOOIEM OTPACIIH.

3 Dxoyiorudeckue mpodiemsl HerenepepadaThIBarOIEH U IIK-2.B.1
HEe(PTEXUMHUUYECKOMN MPOMBITIIIEHHOCTH. VICTOYHUKY TOCTYTIIICHUS
YIJI€BOJIOPOIOB B aTMOChepy.




4 Crioco0bl ToIaBICHHS BEIOPOCOB YIIIEBOIOPOJOB B aTMOChEPy [1K-7.3.2
HedTenepepadaThIBAIONIET0 U HE(YTEXMMHUECKOT0 KOMIUIEKCa

5 OuucTka CTOYHBIX BOJ OT HE()TU U HEDTENPOAYKTOB. Y TUITU3AIIMS I1K-2.3.1
OTXOJIOB IIepepabOTKH HEPTH.

6 OCco0EHHOCTH METAJUTYPrHYe€CKOTo por3BoaAcTBa. [lyTn IIK-2.V.1
YCOBEPILIEHCTBOBAHUSI METAJUTYPrUU€CKOT0 MPOU3BOJICTBA.

7 DKOJIOTHYECKUE TTPOOIeMBbI TPOU3BOICTBA YEPHBIX METAIIJIOB. I1K-2.B.1

8 Hcnonbs3oBaHue 0TXOL0B YepHON MeTaiurypruu. Mcenons3oBanue [IK-7.3.2
BTOPUYHBIX TOIUIMBHO-PHEPIe€TUYECKUX PECYPCOB YEPHON METAJUTYPrHUu.

9 CriocoObl OYHCTKHU Ta30BBIX BHIOPOCOB B YEPHOW METAJUTYPIHH.

10 | Dxonoruveckue mpoOIEMBbI IPOU3BOJICTBA U MOTPEOJICHHUS IIBETHBIX [K-2.3.1
METAJIJIOB

11 | IIpou3BOACTBO M€ U 3arpsi3HEHUE OKPY>KAIOIIEH CpeJibl. IIK-2.V.1

12 CBUHIIOBO-IIMHKOBOE MIPOU3BOJICTBO M 3arpsisHeHuEe okpyxatomieit cpeanl | [1K-2.B.1

13 | HoBsle mporiecchl KOMIUIEKCHON TepepaboTKU MOTUMETATHYSCKUX [1K-7.3.2
Cynb(GUIHBIX PY/I.

14 | TIpou3BOACTBO ATIOMUHUS U 3arPsI3HEHUE OKPYKAIOIICH CPEeIb I1K-2.3.1

15 | Pereneparus 1IBETHBIX METAJJIOB U3 OTXOJIOB TajbBaHUYECKHUX [K-2.vV.1

pou3BoJACTB. IIyTH pernieHus 3Koa0rn4eckux npodsieM Ipou3BoJACTBa
I[BETHBIX METAJIOB.

16 | Ilytu pemieHus SKOJIOTHYECKUX MPoOIieM nmponsBoacTBa crpoutenbHbix | [1K-2.B.1

MaTepuasoB.
17 TpaHCHOPT U €ro BIUsSIHUE HA OKPYKAIOILYIO CPEeAy. I1K-7.3.2
18 CHIKeHre HETaTUBHOTO BIIUSIHUS TPAaHCIIOPTa Ha okpyxaromnyro cpeny: | [1K-2.3.1

COBCPUHICHCTBOBAHUC aBTOMO6I/IJ'IeI71; COBCPHICHCTBOBAHUC TOILJINBA,
AJIbTCPHATHBHBIC TOIIJIMBA, 06pameHMe C O0TXO0JaMH, OpraHusanus
JOPOXKXHOI'O ABUKCHUA.

19 DKOJIOTUYECKHE aCIEKThl OCBOCHHSI KOCMUYECKOT 0 IPOCTPAHCTBA. [IK-2.V.1
CocraB 1 CBOMCTBA: PAKETHBIX TOIUINB; IPOJYKTOB CrOPaHUs PaKETHBIX
TOIUIMB; KOCMAYECKHI Mycop. [1yTu CHMKEHUS TEXHOTEHHOTO

BO3JICUCTBHS PAKETHO-KOCMUYECKOM TEXHUKU HA OKPYXKAIOLIYIO CpPENy.

20 PakeTHO-KOCMHMUECKHE KOMIUIEKCHI U MX BO3JeiicTBUE Ha okpyxatomyto | [IK-2.B.1
cpefy: mpeacTapToBast MOAr0TOBKA, (ha3bl KOCMUYECKOTO IOJIeTa,
paloOHBI MAICHUS, OKOJI03EMHOE IPOCTPAHCTBO.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne n/m ITepeuens BOpocoB (3aaay) 1is 3a4eta / audd. 3auera
p p (3amaq) 1 A MHIMKATOPa

Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne 11/t [TpuMepHBIii TepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCcOBOl paboThI

Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

Bonpocsl s nmpoBeneHus NOPOMEXKYTOYHOM arTecTalMid B BHUJAE TECTUPOBAHMSA
IIpeJICTaBJICHBI B Ta0wmIe 18.




Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
UHMKATOpa

1

OCHOBHBIMHU aHTPOTIOTEHHBIMU UCTOYHHKAMU JTHUOKCHIA
yriepona (CO2) sBastoTCs:

1) cxuranue UCKONaeMoro TOIINBA;

2) pucoBbI€ MJIAHTALIUH;

3) mpou3BOACTBO YAOOpECHMIA;

4) BeIpyOKa JIECOB;

5) rHUEHUE Ha CBAJIKAX;

6) yreuku npu J0ObIYM U TPAHCIOPTHUPOBKE UCKOMAEMbIX BHI0B
TOTLIINBA.

[IK-2.3.1

OCHOBHOI TPUYHHOM 00pa30BaHUs U BBINAICHHUS KUCIOTHBIX
0CaJIKOB SIBJISICTCS HAJIM4YME B aTMOcdepe:

1) xnoydropyriepoio (XDVY);

2) OKCUJOB a30Ta;

3) OKCHUJIOB CEpBI;

4) OKCHJIOB K€JIe3a;

5) xJ0puCTOro BOOPOIA.

[TIK-2.V.1

OCHOBHBIMH MICTOYHUKAMH aHTPOTIOTCHHOTO 3arpsS3HEHUS
OKpY>KaroIen Cpeibl SBISIOTCS:

1) Tpancnopr;

2) nuieBasi MPOMBIIIEHHOCTb;

3) sHepreTuka;

4) XuMusi 1 HePTEXUMHS;

5) nerkast IpOMBIIIUIEHHOCTb;

6) yepHas ¥ 1IBETHAs METAJLTypIusl.

[IK-2.B.1

BennunHa MakcuManbHOW npu3eMHO#l koHueHTtpauuu (Cy)
00paTHO MpPONOPIMOHAIbHA KBAJApaTy BBICOTHI MCTOYHHMKA BBIOpOCaA,
€CIu:

1) ropstunii TOU€UHBIN UCTOYHUK BBIOpOCA;

2) mpenenbHO MaJble ONaCHbIE CKOPOCTH BETPA;

3) XOJIOTHBII TOUCYHBIH HCTOYHUK BBIOpOCA.

[1IK-7.3.2

Paccrosinue X, momnagaeT B 30HY 3arpsA3HEHUS, HA3bIBAEMYIO:
1) 30H0# Iepebpoca ¢akena BHIOPOCOB;

2) 30HOM 3aJBIMIICHHS C MAaKCHMAIbHBIM COJCpIKaHUEM
BpPEIHBIX BEILECTB;
3) 30HOI1 MOCTENEHHOTO CHIDKCHUSI YPOBHS 3arpsI3HCHUSI.

[IK-2.3.1

Jlist mpennpusitis 3-To Kiacca onmacHocTH pasmep C33
COCTaBIISIET:

1) 300 »; 2) 50 3) 100m;  4) 1000 M

[IK-2.V.1

[TepeunciuTe OCHOBHBIC HHTPEIUEHTHI 3arPsI3HEHUST aTMOC(EPBI:
1) okcup yriepona (CO);
2) okcusl xenesa (Fe,03);
3) okcumpl azora (NOy);
4) okcunpl cephl (SOy);
5) yrnesomopozst (CxHy);
6) oxcua kanbius (Ca0);

[IK-2.B.1

O30H 00pa3yeTcs B OCHOBHOM B:
1) Tponocepe;

IK-7.3.2




2) ctpaTtocdepe;
3) me3ocdepe;

4) nonocoepe;

5) maraurtocdepe

9 30HOU BIAUAHUS TPEANPUATUS CUUTACTCA TEPPUTOPHS, IS IIK-2.V.1
KOTOPOW MaKCUMaJIbHbIE MPU3EMHBIE KOHIICHTPALIUN:
1) e npessimaror 0,05 TIJIK;
2) npesbimator 0,05 ITIK;
3) pasusi 0,05 TT/IK.

10 K mapamerpam razoBo3ayiiHoi cMecu Ha Bbixoje u3 ucrounuka | [1K-2.3.1
OTHOCSITCS:

1) MoIHOCTH BBIOpOCA,

2) cKOpOCTh, 00bEM U TeMIIepaTypa ra30BO3yLIHOW CMECH;

3) BbICOTA U JUAMETP UCTOUYHHUKA;

4) KIIMMaTUYecKasi XapakTepUCTUKA pailoHa pacHoJIOKEeHUs
HMCTOYHUKA BEIOPOCA BPEIHBIX BEIIECTB.

[TepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, pernmamMeHTHUPYOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Metoauueckue yka3aHus JUisi 00y4Jaromuxcs M0 OCBOCHUIO AUCITUTUTHHBI

]_IGJ'IBIO IIOATOTOBKHU IIO I[’c’tHHOfI JUCHUIIIIMHE ABJIACTCS ITOBBIINICHUEC YKOJIOTHYECKOM
IPaMOTHOCTH CTYACHTOB. B IUIaHE CTaHOBJIEHMsS HAy4YHOTO MMPOBO33PEHMS CTYIEHTOB —
OyoyluX HMHXXEHEPOB-IKOJIOIOB, IMporpaMMa IMpHU3BaHa CIOCOOCTBOBATH  YIIyOJEHHIO
IPEICTaBICHUA O IMOAXO0JaX K M3YYEHHIO JXUBOM M HEXKHMBOM IPUPOABI, 4YTO SIBISAETCS
HEOOXOIUMBIM JJIsl JIYYILIEro MOHUMAaHUS TNPOMBIIUIEHHOW 3Kosoruu. [laHHbIH Kypc Oyner
TaKXke cocoOCTBOBATh (POPMHUPOBAHUIO Y CTYJAEHTOB HAYYHOTO MUPOBO33PEHUS.

N3ydyeHue 3aKkoHOB, 3aKOHOMEPHOCTEH BIUSHUS MPOU3BOJCTBEHHOW cdeprl Ha
DKOJIOTMUECKYIO CUTYal[MI0 M €€ pa3BUTHE; NMPHUHLMIIOB ACWCTBUS TEXHOJIOTMN WH)XXEHEPHOU
3aIMUTHI OKPYKAOIIEH CPE/bl; METOJIOB PacuyeTa HETATUBHOTO BIMSHUS HAa OKPYKAIOIIYIO CpEeny
U pacueToB amnmaparoB  OYHCTKM BBIOPOCOB U COpPOCOB MPOMBIIUICHHBIX HPEIIPUSTHIA;
KOHCTPYMPOBAHUSI HOBBIX YCTPOMCTB, OCYLIECTBIISIIOIIMX OYHUCTKY BBIOPOCOB U cOpOCOB
IIPOMBIIUIEHHBIX TPEANPUATHIA.

@®opMupOBaHNE HABBIKOB HKCIIEPUMEHTAIBHBIX UCCIEA0BAHNMN, IPOBEACHUSI PACUETOB.

W3ydyeHne  BIUSHUS TNPOU3BOACTBEHHOH c(epbl Ha SKOJIOTHMYECKYIO0 CUTYAlHIO U €€
pa3BuTHE, B (POPMHUPOBAHUU CHUCTEMHOTO M  (pu3Myeckoro B3IVIAAa HAa MyTH HOpPMalIM3alluu
HKOJIOTMYECKO 0OCTaHOBKH




11.1 Meroanueckue yKa3zaHUs [UId OOYyYaroIIMXCS IO OCBOCHHMIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JISKIUsS pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyemMble pe3yabTaThl IPU OCBOSHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepraa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEeJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOIaBaTEIECM;

— pasBuTHe TNPO(PECCHOHATBHO—CNOBBIX  KAauecTB, JIIOOBH K  MPEIMETy H|
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4Yy€HHE 3HAaHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dyuTCcs METOAMYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU |
IIOJIOKEHUSA, MPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3iIM4HBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKuMOHHBI MaTepuad MOJXKET COINPOBOXKAATHCS JIEMOHCTpAaUUEed CllalijoB U
UCIOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuaja IpH HPOBEIAEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOIO MaTepuara:

—  ®opMynupoBaHHE TEMBI, LIEJIEH U 3a1a4

— MHM3noxenue Marepuana

— DBsIBOABI U 3aKiIIOUEHUE.

11.2 Meroanyeckne yKa3aHUs Ui OOYYAIONIMXCS IO MPOXOXKICHHIO MPAKTUYECKUX
3aHATUH

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3aluu y4eOHOTO
mpolecca, 3aKI0Yaroasicsl B BHITOTHEHUN 00yUJaIOIUMUCS TTO/I PYKOBOJCTBOM MPEINO1aBaTeNst
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOCHMSI HAYYHO-TEOPETHUYECKHUX OCHOB Y4eOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKOH JeATeIHbHOCTH.

[lenpro mMpakTHYECKOTO 3aHATUS 711 00YYArOIIETroCs SBJISETCS MPUBUTHE 00yUYarOIIEMCst
YMEHUI U HABBIKOB MPAKTHUECKOU JIEATETbHOCTH MO U3y4yaeMOil NUCIUIIINHE.

[Tnanupyembie pe3ynbTaThl TP OCBOCHUH O00YYAIOIIUMCS MPAKTUYECKUX 3aHSATHMN:

— 3aKkperuieHue, yriayOleHue, paclldpeHHe M JAeTaju3alus 3HAHUW TpU pelIeHUU
KOHKPETHBIX 33Jlad, B TOM 4YHUCJE THUIIOBbIE, MOBEPOYHBIE pPACUYETHl MPUPOAOOXPAHHOIO
000pyI0BaHUS;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTHU MIPH 0OOCHOBAHHUH BHIOOPA OYHCTHOTO O0OPYI0OBAHUS;

— OBJAJICHHE HOBBIMH METOJIaMH W METOJIMKAMHU PACUETOB BIIHMSHUS CHUCTEM OYHUCTKH
Ha COCTOSIHME aTMOCc(epbl U BOAHBIX OOBEKTOB;

— BBIPpA0OOTKAa CIMOCOOHOCTH JIOTHUYECKOTO OCMBICICHHSI TIONYyYEHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHHI;



— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
00yJeHwUsI.

DyHKINH TPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeJIbHAs;

— Ppa3sBUBaIOLIas;

—  BOCIIMTAaTEJIbHAs.

Ilo xapakTepy BBINOJIHAEMBIX OOydYarOUIMMCSA 3aJaHUH 1O NPAKTUYECKUM 3aHITUAM
[OJAPa3AeIAI0TCA Ha:

— O3HAaKOMMWTEJBHBIC, IPOBOAUMBIE C LEIbI0 3aKPEIUICHUS W KOHKPETH3aluu
M3Y4YEHHOTO TEOPETUYECKOTO MaTepHalIa;

— aHAJIWTUYECKHE, CTABSIINE CBOECH LIEJIbIO MOTydeHHEe HOBOW HH(OPMALUH;

— TBOpYECKHE, CBA3aHHBIE C MOJYyYCHHEM HOBOW MH(OPMAIMH IyTEM CaMOCTOSATEIHLHO
BbIOPAHHBIX MOAXO0J0B K BEIOOPY ITPUPOJOOXPAHHOTO 000PYIOBAHHUS.

@OopMBI OpPraHM3alUM NPAKTUYECKUX 3aHATHH ONPEIHEIAOTCS B COOTBETCTBUU CO
crneuu(ruyeckuMU OCOOEHHOCTSIMM Y4eOHOM IUCHMIUVIMHBI U LensiMu oOydeHus. OHU MOTyT
IIPOBOJIUTHCS:

— B (opMe BBINOJHEHUS] YHPAKHEHUH, pELIeHUs TUIOBBIX 3ajay, pelIeHUs
CUTYallMOHHBIX 3a/1a4.

BoinonHenue pacueTHBIX 3aJaHUl MO3BOJIAET Pa3BUTh CIIOCOOHOCTH CTYAEHTOB K
CaMOCTOSITEJIbBHOMY PELICHUIO ITPUKJIAIHBIX HHKCHEPHBIX 3a/1ad, PACCMOTPETh TUIIOBBIE 3aa4H,
BO3HHUKAIOIIME TPH pealu3alii Mep IO OO0ECIEeYeHUI0 TEXHOCHEpPHOH W IKOIOTHYECKON
0€30I1aCHOCTH U TPeOYIOIIKe OCYLIECTBICHUS PACUETOB.

TDe60BaHI/IH K IPOBEJICHHUIO MPAKTUUECKHUX 3aHATHH

I[J'IH MMPOXOKACHUA KypCa NPAKTUYCCKUX 3aHATUMI CTYACHT HOJIKCH:

- SBHAKOMHUTBHCH € INIAHOM IMMPOBCACHU A KAXKA0I'0 3aHATUA,

- nepea KaxIbIM 3aHATHUCM HU3Yy4daTb TeopeTI/I‘leCKI/Iﬁ MaTtcpural, HCO6XO,I[I/IMI>II7I JIA
BBITIIOJHCHHUA NPCAYCMOTPCHHBIX IJIAHOM SaIIaHI/Iﬁ, AHAIIM3UPOBATE HUCCIICAYCMbIC HpO6JI€MI)I n
TOTOBUTH BOIIPOCHI 110 TCME 3aHATH,

- B YCTAHOBJICHHBIC CPOKH BBIIIOJIHATH HWHAUBHUAYAJIBHBIC IIPAKTUUCCKHUC 3adaHusa H
Y4aCTBOBATh B IUCKYCCUAX U KOJJICKTUBHOM PCUICHUH IOCTABJICHHBIX 3a/1a4,

- CJICOOBAaTh XOoO4y ynpaBJmeMoﬁ JUCKYCCHU U YKAa3aHUAM NPCTIOJaBaTCIIs.

11.3 Meronuueckue yka3zaHus Uid OOyYaroIIMXCs IO MPOXOXKJIECHUIO JIaOOpaTOPHBIX
pabot

B xonme BbimonHeHusi 1ab0paToOpHBIX paboTa OOydaromUHCA JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHMs, MPAKTUUYECKUE HABBIKHM, OBJAJIeTh COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW 0Oydarouerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JUCHUIUTMHBI, ONpeIeNsieMONd ydYeOHBIM IIJJTAHOM M OTHOCHUTCS K CpEACTBaM,
00ecreynBaroIuM pelIeHUe CIeIyIOIX OCHOBHBIX 3a/1a4 y 00yyaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIUILTIHHEI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalU3alisl TEOPETHUYECKHX 3HAHHM, MOJTY4YEeHHBIX Ha
JEKIHSIX;

— ToJdy4yeHHe HOBOM HWHGOpMAIMU MO MpolleccaM OYMCTKH Ta30BbIX BHIOPOCOB U
CTOYHBIX BOJI,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.



Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

B otuer no naboparopHoit paboTe TOJKHBI OBITh BKIIFOUEHBI CICIYIOIINE MYHKTHI:
—  TUTYJBHBIH JIUCT;

—  1enb paboThl;

—  KpaTKue TEOPETUYECKUE CBEIICHUS;

—  ONHCaHUE dKCIIEPUMEHTAIbHON YCTAHOBKU M METOMKH SKCIICPUMEHTA;

- SKCHCPUMCHTAJILHBIC PE3YJIbTATHI,

—  aHaIMU3 pe3yJbTaTOB PabOTHI;

—  BBIBOJIBL

Tpebosanus kK 0OPMIIEHUIO OTYETA O JIA00paTOpHOU padoTe

Tumynonoiti  ucm SBISICTCS TIEPBOM  CTPaHWICH JHO0O0W HaydyHOW pabOThl W IS
KOHKPETHOI0 BUZA palOOThl 3alONHAETCS MO OIpelesieHHbIM mpaBuiaM. s mabopaTopHOM
PpabOThI TUTYIBHBINA JTUCT OGOPMIISICTCS CICTYIOITUM 00pa3oM.

B BepxHeM ImoJsie jMcTa yKa3bplBalOT IIOJIHOE HAWMEHOBAHUE Y4YeOHOro 3aBEICHUS U
Kadeapel, Ha KOTOPOH BBITIOJHSIIACH TaHHAS padoTa.

B cpennem none ykasbiBaeTcsl BUA paboThl, B JaHHOM cilydae jJabopaTopHas paboTa c
yKa3aHHEM JUCHMIUIMHBI, 10 KOTOPOW OHa BBINIOJHEHA, W HIDKE ee¢ Ha3BaHue. Has3Banme
1abopaTopHOil pabOTHI IPUBOJAUTCS O€3 CI0BA Mmema U B KABBIYKH HE 3aKII0YaeTCS.

Hanee Oimxe K MpaBoMy Kparo THTYJIBHOTO JIUCTA YKa3bIBAIOT (PaMUIIMIO, WHHUIIHAJIBI,
KypC Y IpYIIy Y4Yallerocs, BBIIOJHHUBILErO paboTy, a Takke (aMHINI0, MHULUAIIBI, YIEHYIO
CTENEHb U JOJKHOCTh MPENoiaBaTesl, IPUHABLIETO padoTy.

B HmKHEM moJje JIMcTa yKa3blBaeTCsl MECTO BBINOJIHEHUS pabOThl U IOj| €€ HalMCaHUs
(6e3 cioBa 200).

Lenv pabomei NOMKHA OTpakaThb TeMy J1labopaTOpHOW paboThI, a TakkKe KOHKPETHbIE
3aJa4u, MIOCTABIICHHBIE CTYJACHTY Ha MEpUOJl BhIMONHEHHs paboThl. [lo 00bemy 11enp paboThI B
3aBUCUMOCTH OT CJI0XHOCTH M MHOT'03a/layHOCTH PabOThl COCTABIIAET OT HECKOJIBKUX CTPOK 10
0,5 cTpaHuIIBI.

Kpamxue  meopemuueckue ceedenus. B- 3ToM  pasznene u3naraetcs — KpaTkKoe
TEOPETUYECKOE ONMUCAHHE U3Yy4aeMOro B paboTe SIBIECHUS WM Tpollecca, MPUBOIATCSA TAKKE
HEo0Xo/uMBbIe pacueTHble (opMyIbl. MaTepuan paszena He J0JDKEH KONUPOBaTh COJEpKaHUe
METOJMYECKOro MocoOus WM ydyeOHHKa IO JaHHOM TeMe, a OTrPAaHUYMBACTCS U3JI0KEHUEM
OCHOBHBIX NMOHATHH U 3aKOHOB, pacueTHBIX (Gopmyi, Tabmaui, TpeOyromuxcs i JanbHenIen
00pabOTKH MOJIyYEHHBIX SKCIIEPUMEHTANIBHBIX pe3yabTaToB. O0BEM JIUTEpaTypHOro 0030pa He
JIOJDKEH MpeBbIIaTh 1/3 yacTu BCero oTyeTa.

Onucanue 3KCnepUMEHMANbHOU YCMAHOBKU U MemoOuKu 3Kkcnepumenma. B naHHOM
paszene NPUBOAUTCS CXe€Ma SKCIEPUMEHTAJIbHON YCTAaHOBKM C ONHCaHHEM ee paboTsl U
NOJPOOHO M3J1araeTcsi METOJUKA MPOBEIEHUSI SKCIIEPUMEHTA, MPOLECC MOJyUYEHUsl TaHHBIX U
croco0 ux o6pabotku. Ecnm Mcnonb3yroTcst cTaHIapTHBIE MAKEThl KOMIBIOTEPHBIX MPOTrpaMM
JUTst 0OpabOTKHU IKCIIEPUMEHTAIbHBIX PE3Yy/IbTaTOB, TO HEOOX0AUMO 000CHOBATH BO3MOXHOCTD U
11eJ1ecO00pa3HOCTh UX MPUMEHEHUS, a TaKXKe MOAPOOHOCTH 00pabOTKU JaHHBIX C MX MOMOIIBIO.
Jns nabopaTtopHbIXx pabOT, CBSI3aHHBIX C KOMIIBIOTEPHBIM MOJEIMPOBAHHEM (PU3UUECKUX
SBJICHUA W TPOILIECCOB, HEOOXOAMMO B 3TOM pa3lelie ONMHUcaTh MAaTeMaTH4YeCKyl0 MOJeNb U
KOMITHIOTEPHBIE POTPAMMBbI, MOJICTTHPYIOIIIE TaHHBIE SIBICHHS.

OKcnepumenmanbHvle pe3yibmamvl. B 3TOM paszfene NpUBOAITCS HEMOCPEICTBEHHO
pe3yNbTaThl, MOJTYYEHHBIE B XO/I€ MIPOBEIEHUS JJaOOPaTOPHBIX PabOT: SIKCIIEPUMEHTAILHO WIH B
pe3yibTaTe KOMIIBIOTEPHOTO MOJICJIMPOBAHUS ONpEACTICHHbIE 3HAYEHUs BEJIWYMH, Tpadukw,
TabyuLbl, quarpammbl. O0s3aTeIbHO HEOOX0AUMO OLEHUTH MOTPELTHOCTH U3MEPEHUH.

Ananus pesynomamog pabomul. Pa3nen ordera JOKEH COAepXkKaTh MOAPOOHBIN aHAIN3
MOJIYYEHHBIX PE3YJbTAaTOB, HHTEPIIPETALIMIO 3TUX PE3YIbTATOB Ha OCHOBE (PU3MUECKHUX 3aKOHOB.



Crnenyer cpaBHHTH IIOJIyY€HHBIE pE3yJIbTaThl C W3BECTHBIMU JIMTEPATYPHBIMH JaHHBIMH,
OOCYIMTh WX COOTBETCTBHE CYIIECTBYIONIMM TEOPETHYECKUM MozensM. Ecim oOHapyxeHo
HECOOTBETCTBHE IOJYYCHHBIX PE3YJIbTATOB M TEOPETHYECKUX PACUETOB WM JIUTEPATYPHBIX
JTAHHBIX, HEOOXOMMO 00CYIUTh BO3MOYKHBIC TPUYMHBI 3TUX HECOOTBETCTBHIA.

Bvi6oovl. B BBIBOJAaX  KpaTKO M3JIararoTcs pe3yibTaTbl  palbOoThl:  IMOJyYEHHBIE
IKCIEPUMEHTAJIBHO WM TEOPETHYECKU 3HAYCHUS (DU3MUYECKHX BEIMYWH, MX 3aBHCUMOCTH OT
YCIIOBHI SKCIIEPUMEHTA HJIM BHIOPAHHON pacueTHON MOJIENH, YKa3bIBAECTCS X COOTBETCTBHE MU
HECOOTBETCTBHE (DU3MYECKHM 3aKOHAM M TEOPETUYCCKHM MOJICNISIM, BO3MOXKHBIC MPHYUHBI
HECOOTBETCTBHSL.

Otuet no 1aboparopHoii pabote oopmisieTcs Ha Oymare cragaapTHoro Gpopmara A4 Ha
OJTHOW CTOpPOHE JIUCTA, KOTOPHIE CIIMBAIOTCA B CKOPOCIIMBATENE WM TEPEIICTAIOTCA.
Jomnyckaercss oopmieHre oTdYeTa IO JIadopaTopHOU padoTe TOJNBKO B DJIEKTPOHHOM BHJIC
cpeacteamu Microsoft Office.

Bo03M0HO 0QOpMIISITH B KOHIIE ceMecTpa OOIIUI OTYET 10 BCEMY IHKITY JJaOOpaTOPHBIX
paboT, TOCBSIIEHHBIX HCCIEIOBAHUIO OJHOTO M TOrO TpoIecca pPa3HbBIMU METO/aMH,
0OPMIISIOTCS TAK)KE W OT/IEIBHBIC OTYETHI 110 KaXI0H padoTe IUKIIA 110 MEPE UX BBITOITHCHHS.
Ha ocHoBe oT4eToB Mo KakJoW paboTe B KOHIE ceMecTpa O(QOPMIISIETCSI UTOTOBBIM OTYET, B
KOTOPOM OCHOBHOE BHUMAHHE JOJDKHO OBITh YJIEJICHO aHaIM3y Pe3yJIbTaTOB, IMOJYYCHHBIX B
pa3HBIX TaOOPaTOPHBIX PadOTax.

11.4 MeTonudeckue yKka3aHusl i1l CAMOCTOSITEITLHOU PaboThl 00yJaroIuXCsI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBIIOIHSIET PaboTy 1Mo
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mpornecce BBIMOIHEHHUS CaMOCTOSITENBHON paboThl, Yy oOydwaromierocs (GopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B NepUOJ OOydYeHHS, IIOMOTAeT TOJXYYUTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIBHYIO  paloTy
00yYaromuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCIUILIMHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJHEHUIO KOHTPOIBHBIX paboT (1 0Oydarommxcst
10 3204HOM (hopMe 0OyueHHs).

11.5 Metoauueckue yKka3aHus ISl OOyYarOMIMXCs MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTecTaluu

IIpomexxyrounass  artectanust  oOyyaroIMXcCs — NpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEKYTOUHBIX U OKOHYATEJbHBIX PE3YyIbTaTOB O0yUEHHUS MO TUCLUILIMHE B (hOpME IK3aMEHa.

Ok3aMeH — ¢opMa OLEHKU 3HaHUM, MOJy4eHHBIX 00YyYaroUIMMCcs B MPOLECCe M3yYSHHS
BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH NMPUMEHSTH
UX JUISl pElIeHHs IpPaKTUYECKMX 3aJad. OJK3aMEH, KaK IIPaBWJIO, IPOBOAUTCS B MEPHOL
HK3aMEHALIMOHHOW CECCHU W 3aBEepIIAeTCs] aTTECTAlMOHHON OICHKOM «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

Cucrema OLIEHOK NP MPOBEACHUU TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOMN aTTecTaluu
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOIAIIMM AOKymMeHTOM opranuzaunu PJIO I'VAIL
CMK 3.76 «lIlonoxkeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluu
CTYACHTOB M acCHHPAHTOB, OOydYamoIuXcs IO o00pa3oBaTeNbHBIM IPOrpaMMaM BBICILIErO
obpazoBanus B ['YAI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs M3MEHEHUH B pabouyio MporpaMmy JUCIUILIAHEI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




