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AHHOTAIUA

Huctunmaa «IIpoMbITIUIeHHAsT SKOJOTHS» BXOAUT B 0a30BYH0 YacTh 00pa3oBaTEIHHOM
nporpaMMbl  TOATOTOBKM  oOyuwatomuxcs 1o  HampasineHuto  20.03.01  «Texnocdepnas
0e30MacHOCTh» HampaBiIeHHOCTh «MH)KeHepHas 3amuTa OKpysKawomed cpensl». lucnuminza
peanusyetcs kadenpoit No5.

JlucuuniauHa HaleJaeHa Ha (JOpMHUPOBAHKE Y BBITYCKHUKA 0OUIenpo¢ecCHOHATbHBIX
KOMIIETEHIIUH:

OIIK-5 «roTOBHOCTH K BHITIOJTHEHHIO MPOPECCHOHATBHBIX (PYHKIHIA TPH padboTe B
KOJIJIEKTUBEY;

pohecCHOHANBHBIX KOMIIETSHIIUM]:

ITK-1 «crocoOHOCTh MPUHUMATD YYaCTHE B MHKCHEPHBIX pa3pabOTKax CPeHEr0 ypOBHS
CJI0KHOCTH B COCTaBE KOJIJIEKTUBAY,

ITK-2 «crnocobHOCTh pa3pabaThIBaTh U UCHOIB30BATH I'PAPUUECKYIO JOKYMEHTALIUIO,

[1K-4 «crocoOGHOCTh UCTIOIB30BaTh METOABI PACUETOB AIEMEHTOB TEXHOJIOTUYECKOTO
000pyI0BaHUS 110 KPUTEPUSIM pabOTOCIIOCOOHOCTH M HAJEKHOCTH,

ITK-10 «cmmocoO6HOCTh UCTIOIB30BaTh 3HAHUE OPTaHU3AIMOHHBIX OCHOB O€30MTaCHOCTH
Pa3IMYHBIX IPOU3BOJCTBEHHBIX IIPOLIECCOB B UPE3BBIYANHBIX CUTYALIUAXY,

[1K-14 «ciocoOHOCTh ONpeeNsITh HOPMAaTUBHBIE YPOBHU JOITYCTUMBIX HETaTUBHBIX
BO3/JICHCTBUI HA YEJIOBEKA U OKPY>KAIOILYIO CPELY»,

[1K-15 «criocoOHOCTH MPOBOJUTH U3MEPEHUST YPOBHEHN onacHOCTEH B cpejie 0OUTaHus,
00pabaTbIBaTh MOJYUYCHHbIE PE3YIIbTAThI, COCTABIISATH POTHO3bI BO3MOXKHOTO Pa3BUTHSI CUTYALHI.

Copep:xaHue JUCHMILTUHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C BIUSHUEM
IIPOMBIIIJIEHHOCTH Ha OKPYXKAIOLIYIO CpENy.

[IpenogaBanne AMCHUIUIMHBI MIPEeIyCMaTpUBAET ClenyIoIre GOopMbl OpraHu3alud y4eOHOTo
mpoliecca: JIeKIMH, J1abopaTopHble pabOTHI, NMPaKTHUECKUE 3aHATHS, CaMOCTOSITeNbHas paboTa
CTyJEHTA.

IIporpaMMo# IUCHUIUIMHBI IPEAYCMOTPEHBI CIEAYIOLINE BUIbI KOHTPOJIS: TEKYIIUN KOHTPOJIb
yCIIeBAaEMOCTH, IPOMEKYTOUHAs aTTeCTals B popMe dK3aMeHa.

OO01mmast TpyA0€MKOCTh OCBOSHUS TUCHHUIUTHHBI COCTaBISAET 6 3a4eTHHIX equHMIL, 216 Jacos.
S3bIK 00yUYEHHUS 110 AUCITUTUIMHE «PYCCKUI.



1. TlepeyeHb IVIAHMPYEMBIX Pe3yJbTATOB 00YUYE€HUsI O JUCHUIIUHE

1.1. Tlean npenoxaBaHus JUCHUIIHHBI

Lenpt0 MOATOTOBKM MO JAHHOM [HUCLUUIUIMHE SBISETCA MOBBIIMICHUE HKOJIOTUYECKON
IPaMOTHOCTH CTYJEHTOB. B miiane cTaHOBJIEHHUS HAYYHOTO MUPOBO33PEHUS CTYJIEHTOB — OYyIyIINX
WH)XEHEPOB-3KOJIOTOB, TMporpaMma MpHU3BaHAa CHOCOOCTBOBATH YIUIYONEHUIO TMPEACTAaBICHUN O
MoAX0AaX K M3YYCHHIO JKMBOM M HEKUBOW MPHUPOABI, UYTO SBIISIETCS HEOOXOAUMBIM ISl JTyUIIETO
MOHMMAHUS TPOMBIIUICHHON 9Kkomoruu. JlaHHeli Kypc Oyaer Takke CHocoOCTBOBATh
(OPMHUPOBAHUIO Y CTYJCHTOB HAYYHOTO MHPOBO33PCHHUSI.

W3ydyeHne 3aKOHOB, 3aKOHOMEPHOCTEH BIHUSHHUS TPOU3BOJICTBEHHOW cdepbl Ha
SKOJIOTMYECKYI0 CHUTyallMi0 M €€ pPa3BUTHUEC; MNPUHUMUIIOB JEUCTBUSA TEXHOJOTUA HHKEHEPHOM
3aIIUTHI OKPY>KAIOIIEH Cpebl; METOJIOB pacyeTa HEraTUBHOTO BIMSHUS Ha OKPY’KAIONIYIO Cpely U
pacyeTroB  anmapaTroB OYHCTKA BBIOPOCOB M COpPOCOB TMPOMBINUICHHBIX PEANPHUITHIA,
KOHCTPYHUPOBAaHUS HOBBIX YCTPOWCTB, OCYIIECTBISIONIMX OYUCTKY BBIOPOCOB U cOpPOCOB
MIPOMBIIIUICHHBIX TPEIPUSTHH.

®opMHUpPOBAaHNE HABBIKOB SKCIIEPUMEHTAIBHBIX HCCIIEJOBAHUMN, TPOBEICHHS PaCUETOB.

N3yuenue BIIUSHUS TTPOU3BOJICTBEHHON c(ephl Ha IKOJOTUYECKYIO CHTYaIlHI0 U €¢
pazButue, B (HOPMHUPOBAHMM CHUCTEMHOTO U  (PU3MUECKOro B3IIsila HA MYTH HOPMAaTH3alUU
AKOJIOTMYECKON 0OCTaHOBKH.

1.2 IlepevyeHn NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO JMCUMILINHE, COOTHECEHHBIX C
IUVIAHMPYeMbIMHU pe3yJibTaTaMu ocBoeHus OI1

B pesynabrare oOCBOEHMS JOUCHUIUIMHBI OOydYaloOIIMHCS JOJDKEH 00JaJaTh  CIeAYIOLUMU
KOMITETCHIIUSIMU:

IIK-1 «crnocoOGHOCTh NMPUHUMATh Yy4YacTHE B MH)KEHEPHBIX pa3paboTKax CpPeAHEro ypOBHS
CJI0)KHOCTH B COCTaBE KOJIJIEKTUBA»:

3HATb — OCHOBHBIC MCTOABI U alllIapaThl JJIA I‘HyGOKOﬁ OYHNCTKH CTOYHBIX BOJ;
YMETh — AHAJIM3UPOBATHL W MNPHUHKWMATH I'PAMOTHBIC WHKXCHEPHBIC PCIICHUA ITPU BBI60[2€

O60[2yg0BaHI/IH JJI OYMUCTKH CTOYHBIX BOJI,
BJIaACTh HABBIKAMH — paboThI B KOJJIEKTHBE;

AMETHL OIBIT JEITEIBHOCTH — IO paboTe ¢ HOPMATHUBHOW _JOKVMEHTAIIMEN 110
IIPOEKTUPOBAHUIO CUCTEM OYMCTKU CTOYHBIX BOJI.

ITK-2 «crnoco6HOCTh pa3pabaThiBaTh U UCHOIB30BATh IPaPUUECKyI0 JOKYMEHTAIUION:

3HATh — IPUHIMIBI PA0OTHI ¢ rpadUyYecKol JOKYMEHTAIINEN;

yMeTh — 0opmIIATh rpadudeckyro 9acTh npoekTos [1/1B;

BJI1aACTh HABbBIKAMH — KOMIBIOTEPHOH rpaduku
HUMCTb OINIBIT JCATCIIBHOCTH — IO IIOJAIOTOBKE TI'pa HYECKOM OKYMEHTAIIMU K

OPpUPOJOOXPAHHBIM IIPOCKTAM.

IMIK-4 «cmocoOHOCTh WCIONB30BaTh METOIBI PACUYCTOB JJIIEMEHTOB TEXHOJIOTHYECKOTO
000py/I0BaHUs IO KPUTEPUAM PabOTOCIIOCOOHOCTH U HAJICKHOCTH:

3HATh — OCHOBHBIC METOJIBI PAcyeTa MPUPOJI00XPAHHOTO 000PYIOBAHUS;
yMETh — 000CHOBEIBATH BBIOOP OUYUCTHOTO 00OPYIOBAHMS MCXOS U3 KOHKPETHBIX 33144

BJIAJICTb HABBIKAMH — BLIINMOJHCHUS PACYCTOB KAK OTJACJIbHBIX 9JICMCHTOB O60[ZYZ!OBaHI/I${, TaxK
uos CKTUBHOCTH BCEI'0 allriapara B I1CJIOM,



HUMCTb OIIBIT JOCATCIBHOCTH — IIO [283[2360TKC IPAKTUICCKUX QGKOMeHﬂagI/Iﬁ 110

[23![I/IOHaJ'IBHOMy BI)I60[2¥ OQYUCTHOTIO O60[2¥2!OBaHI/I$I JUTA KOHK[!CTHI)IX yCJ’IOBI/II\/II 3KCHJ’IyaTa[!I/II/I C
TpedyeMoli paboTOCHOCOOHOCTRIO M HAAEKHOCTHIO.

INK-10 «cnocoOHOCTh HCIOJIB30BaTh 3HAHWE OPraHU3aAlMOHHBIX OCHOB 0€30MacHOCTH
Pa3IMYHBIX TPOU3BOACTBEHHBIX MIPOLIECCOB B UPE3BBIUANHBIX CUTYALIUAX):

3HATh — OCHOBHBIC METOJIbI M CUCTEMBI 00ecrieueHns TexHochepHoi 0e30MacHOCTH;

yMEeTh — YMETb 0OOCHOBBIBATh BBIOOp HamOoliee YHHBEpPCATbHBIX YCTPOWCTB M CHUCTEM
3alIUThl OKPYKAOIIEH CPebl OT AHTPONOIEHHOrO0 BO3ACHCTBHSA, YTO YNPOIIAET B JaJbHEWIIIEM
pEIlIeHre BOMPOCOB HANCKHON, TIMTEeNbHONU U d()(EKTUBHONW WX SKCIITYATAIUU;

BJIaACTh HABBIKAMU — OC&!!!CCTBHGHH?I BKOHOFO-TCXHOHOFH‘ICCKOﬁ BKCHC[QTI/ISBI CHUCTEM
obecneuenus TexHochepHon 0€30MaCHOCTH;

UMETh OTBIT JIEATEIFHOCTH — 10 00OCHOBAHUIO BHIOOPA MPUPOIOOXPAHHOTO 0O0PYAOBAHMS.

IIK-14 «cnocoOHOCTh OIpenensTh HOPMAaTHBHbIE YPOBHH JIOMYCTUMBIX HETaTUBHBIX
BO3/ICIICTBUI Ha YEJIOBEKA U OKPY>KAIOILYIO CPELY»:

3HATb — X4PAKTCP U MaciiTaObl ONACHOTO BIWSHHS IIPOMBINIJICHHBIX npegnpnmnﬁ Ha
OTJICNIbHBIC KOMITOHCHTBI OMOTEOIIEHO30B M DKOCHCTEMY B I1JIOM;

YMETb — KHaCCI/quI/IuI/IQOBaTL ONACHLIC HPOU3BOJACTBCHHBIC ghaI(TO[ZBI;

BIAJCTh HAaBBHIKAMHA — KOJHWYCCTBEHHOW OIICHKH YPOBHA JONMYCTUMBIX HETATUBHBIX
BO3JICHCTBUHN HA YEIOBEKA U OKPYIKAIOIIYIO CPEIy;

UMETh OMBIT JEATEILHOCTH — C HOPMATHBHOW JIOKYMEHTAIIMEH 110 TeXHOCHEepHO#

0€E30IMaCHOCTH.

IIK-15 «cnocoOHOCTh MPOBOAMUTH HM3MEpPEHHs YpPOBHEW ONacHOCTe B cpeae oOuTaHus,
0o0pabaThIBaTh MMOJYYEHHBIE PE3YJIbTAThl, COCTABISATH IPOrHO3bI BO3MOYKHOT'O PA3BUTHS CUTYALIUN»:

3HAaTh — O _IpeJenax YCTOMYMBOCTH _ JKOCHCTEM IIPHU BO3PACTAIOIIMX AHTPOIOTE€HHBIX
Harpyskax:

yMETb — IIOJIb30BATbCA  HOPMATHUBHBIMU U CIIPaBOYHBIMU MaTrepuagamMmu

Xa[!aKTe[!I/I?,yIO!!!I/IMI/I BIIMAHHUC TCXHOJIOIMYCCKHUX H[!O[!GCCOB Ha DKOCHCTEMBI M YCJIIOBCKA H[!I/I
COBOKVITHOM JIEMCTBUH,

BJIAJACTh HABbIKAMH — OIICHKH BOSZ!CfICTBI/IS[ IMPOMBINIJICHHBIX MTPOU3BOJICTB U BBI60[23
KOHKPETHOW TEXHOJIOTUN MUHUMHU3AIMY WX HETATUBHOI'O BIMSHUS HA OKPYKAFOIIYIO CPEy:

HUMCETH OIBIT ACATCIBHOCTH — IO UBMCPCHUIO YPOBHA 3arpA3HCHUSA 00BEKTOB OKlzy)I(aIO!!!eﬁ
CpCAbL.

2. Mecro mucuumianHbl B cTpykrype OIl

JucuunnuHa Oa3upyeTcsi Ha 3HAHUSAX, paHee NPUOOPETEHHBIX OOYYAIOIIMMUCS TNPU H3YHYEHUU
CIICAYIOUIMX JUCIUILINH:

- Xumus;

- dusmka;

- DKOJorusi;

- Ilponecchl 1 anmapatsl 3aLIUTHl OKPYXKaroIei cpeibl;

-IIpou3BoACTBEHHAs MPAKTHKA.

3HaHUs, TMOJNyYEeHHbIE MpPHU H3YYEHUH MaTepuaja JaHHOW ITUCLMIUIMHBL, HMEIT Kak
CaMOCTOSITEIIbHOE 3HAUYEHUE, TaK M UCIOJIb3YIOTCS IPU U3YYEHUU APYTUX AUCHUILINH:

- [IpoexTupoBaHue CUCTEM OYMCTKHU MbIIETa30BbIX BEIOPOCOB;

- [IpoexTrpoBaHNe CUCTEM OUYMCTKU CTOYHBIX BOJ;

-IIpenunnoMHas IpaKkTUKA,;

-IToaroroBka BBITYCKHOM KBaTU(PUKAUOHHON paOOTHI.



3. O0bem nucummunnbl B 3E/akanem. yac
Janneie 06 obmem o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJOB Y4eOHOH pabOTHI 1O
JTMCUUIUIMHE (M pacipeeseHue 3TOi TPyA0EMKOCTH 110 CEMECTpaM) MpeCTaBIeHbI B Tabnuie 1

Tabnuma 1 — O0beM U TPYAO0EMKOCTh TUCIUATITUHBI

Bun ydebHO# paboTh Bcero TpynoeMKocTh 1o ceMecTpam
No5 No6

1 2 3 4
OG1ast TPYI0€MKOCTh 6/216 3/ 108 3/108
aucuuniaunbl, 3E/(gac)
H3 nux uacoe npakmuueckoii 24 8 16
no020moeKu
Ayoumopnule 3ansamus, BCEro 4ac., 40 16 24
B mom uucne
nexiuu (JI), (vac) 16 8 8
INpakTHYecKre/CeMUHAPCKHE 16 8 8
sansTus ([13), (vac)
naboparopusie pabotsl (JIP), (dac) 8 8
KypcoBoii ipoekT (padora) (KII, KP),
(uac)
Dk3ameH, (4ac) 9 9
Camocmosamenvhas paéoma, BCero 167 92 75
(gac)
Bua npomMe:KyTO4YHOI0 KOHTPOJIS: 3auer, 3auer 9K3.
3auet, 1. 3aver, sx3ameH (3auer, k3.
Audd. 3a4, Ik3.)

4. Copep:xxaHue IMCHUIINHBI

4.1. Pacnpenenenne TpPyA0eMKOCTH M CUUILINHBI

10 pasjaejiaM U BUAAM 3aHATHI

Pa3z[em>1 1 TCMbI JTUCHUIUIMHBI U UX TPYAOCMKOCTDH IIPUBCACHBI B Ta6J'II/II_[C 2.

Tabmmia 2. — Pa3gensl, TeMbl TUCIUTUIMHBI U UX TPYJO0EMKOCTh
Pa3nenbl, TeMbl TUCHUTUIUHBI Jekmuu | 113 (C3) JIP KII CPC
(uac) (uac) (gac) (gac) (uac)
Cemectp 5
Paszneial. - 1 10
IIpOMBIIIIIEHHOCTh U OKpY Karouas
cpena
Pasznea 2. 1 1 10
be3zorxoaHoe mpou3BOACTBO OCHOBA
PaLMOHAIBHOTO MPUPOAOTIOIB30BAHHUS.
Paznean 3. 1 1 10
TexHnocdepa: GpyHKIHOHHPOBAHUE,
HOPMUPOBAHUE 3arpsiI3HEHUM.
Pasnean 4. 1 1 10
3arpsi3HEHUE W 3aluTa aTMOChEPBHI.



Лидия
Штамп


Pazgea 5. 1 1 10
3ammura OKpy>Karomiei cpesibl OT
(bu3HYECKUX BO3/ICHCTBUH.
Paspea 6. 1 10
3arpsizHeHUE ¥ 3a1IuTa TUAPOChEpHI.
Paspnen 7. 1 1 10
3arpsi3HEeHUE ¥ 3aIIUTa JIUTOC]EpHI.
Pazpgea 8. 1 1 10
DKosornyeckue mpoodIeMbl
MEranoJIicoB.
Pa3nen 9 1 - 12
DKoJ0ruuecKue mpooIeMbl
SHEPTETUKHU.
Hroro B cemectpe: 8 8 92

Cemectp 6

Pa3pean 10. 1 1 2 9
DKOJOTHYECKHE MPOOIeMbl XUMUYECKOM
MIPOMBIIIICHHOCTH.
Pasznen 11. 1 1 4 9
DKoJIOTHYEeCKHe POOIEMbI
TOPHOJIO0BIBAIOIICH,
He(drenepepabaTpIBaroOIIc U
HEe()TEXUMHUYECKOUN MPOMBITIIICHHOCTH.
Pa3zpen 12. 1 1 9
DKOJI0ru4ecKue npooIeMbl
MIPOM3BOJICTBA YEPHBIX METAJLIOB.

Pa3nen 13. 1 1 9
DKoJOoTrHYecKre MpoOIeMbl IIBETHOU

METAJTYPTHH.

Paznen 14. 1 1 9

DKOJIOTHUECKHE TIPOOIEMBI
MIPOU3BOJCTBA CTPOUTEIBHBIX
MaTepHaJIOB.

Pa3nen 15. 1 1 9
DKOJIOTHYECKHE OCOOCHHOCTHU
1IEJUTFOJIO3HO-0yMa)kKHbIC TTPOM3BOICTBA.
Pa3nen 16. 1 1 2 10
TpaHcnopT U €ro BIUsHUE HA
OKPY’KAIOIIYIO CPEeIy.
Paznen 17. 1 1 11

DKOJIOTHYECKHE aCIEKTHI OCBOCHUS
KOCMHYECKOTO TPOCTPAHCTBA.
Hroro B cemectpe: 8 8 8 75

Uroro: 16 16 8 0 167

[IpakTueckas MOJATOTOBKA  3aKJIIOYAETCSl B HEMOCPEACTBEHHOM  BBINOJHEHUU
00y4JaroIUMUCs OTPEAeNIEHHBIX TPYAOBBIX (DYHKIMIA, CBSI3aHHBIX ¢ OyayIiei mpodeccnoHaIbHON
NEeATEILHOCTRIO.

4.2. CopepxaHue pa3faeoB M TeM JEKIHOHHBIX 3aHATHH
Coneprxanue pasziesioB M TEM JISKIIMOHHBIX 3aHATUN MPUBEICHO B Tabnuiie 3.

Ta6mmma 3 - ComepxaHue pa3aesioB U TEM JCKIIMOHHBIX 3aHATHI

| Howmep paznena | HaszBanue u cogepkanue pasiesioB M TEM JIEKIIMOHHBIX 3aHATHI



Лидия
Штамп


Cemectp S
IIpOoMBILTIEHHOCTh M OKPYKAI0LIAs cpeaa
IIpoMbllZIeHHAass ~ 3KOJIOTMSA  —  HAy4yHas  OCHOBA  PAlMOHAIBHOIO
[IPUPOAOIIOIB30BAHHUS. PecypcHblii LUK Bo3zoOHoBnsiembie u

HEBO300HOBIIsIEMble  pecypchl. OCHOBHbBIE HPUHIMIBI  PAllMOHATIBHOIO
IIPUPOI0NO0Ib30BaHus. CUCTEMHBIN MOIX0/ K IPUPOIONOIb30BAaHUI0. AHAIIN3
IIOTOKOB BEHIECTBA M DHEPIUM B  DKOJIOIO-3KOHOMHUYECKOW CHUCTEME.
TexHOreHHBI KpyroBOpOT BeliecTB B Ouocdepe. [IpuHIMITBI 3KOIOTH3aLUN
ITPOMBILITIEHHOCTH.

Be3oTxo1Hoe MPOU3BOCTBO OCHOBA PANIMOHAIBLHOTO
MPHUPOIONOTH30BAHNS.

[TonsiTHe MaNMOOTXOMHOTO ©  0OE30TXOJHOTO MPOoU3BOACTBA. (OCHOBHBIC
KPUTEPHH M MPUHIIUIIBI CO3aHUsI 0E30TXOAHBIX MPOU3BOJICTB. PanronansHoe
UCTIONIb30BAHUE CHIPbSI W DJHEPrHH B  OE30TXOJHOM  IPOU3BOJICTBE.
OpraHuzanusi 3aMKHYTBIX IMKIOB B IPOW3BOJICTBE. MAaTEpUANBHBIC U
JHEpreTHYecKue OamaHChl MPEANPUATHIH; KOMIUICKCHOE HCIOIh30BaHUE
CHIPDbSIT W DHEPTUHW; CO3JaHHE MaJo- W OE30TXOIHBIX IPOU3BOCTB,
MIPEANPUATHHN, [IPOMBIIUIEHHBIX 00bEeTMHEHUH, TEPPUTOPUATBHO-
MIPOMBIIIICHHBIX KOMILIEKCOB, YKOJIOTO-TIPOMBIIIICHHBIX ITAPKOB.

Texnocdepa: pyHKUNOHUPOBAHME, HOPMHPOBAHUE 3aATPA3HEHUI.
TexHOmOornu paznuyHbIX OTPACIEH TPOMBIIUIEHHOCTH: KPUTEPUU OLICHKU
3¢ (HEeKTUBHOCTH MPOU3BOJICTBA; CTPYKTYPA U ONMHUCAHUE TEXHOIOTUICCKOM
CUCTEMBI, CHHTE3, aHAJIU3 U ONITUMU3ALUS TEXHOJIOTUYECKONU CUCTEMBI,
CBIPbEBASI M DHEPTETUUECKAS] TOJACUCTEMBI TEXHOJIOTUYECKON CUCTEMBI.
OCHOBHBIE XapaKTEPUCTUKH 3arPSI3HEHUS OKPYKarOLIEH Cpeibl.
HopMupoBanue kauecTBa OKpyx aruieil TpUPOIHOU CPEIbI.

3arpsizHeHue U 3amuTa aTMocdepsbl.

3aKoH 0 3amuTe atMocepHoro Bo3ayxa. PalmonanbHoe HCIOIB30BAHNE
aTMoc(hepHOro BO3yXa: BO3yX KakK ChIpb€ MPOMBIIUIEHHOCTH U KaK cpefia
JUIsl pacCeMBaHUs BEIOPOCOB; aHAJIN3 OCHOBHBIX UCTOUHUKOB M 3arps3HUTENCH
aTMocepbl; yMeHbIlIEHUE BRIOPOCOB B aTMOCchepy mMyTeM
COBEPLICHCTBOBAHUS TEXHOJIOTMH ITPOU3BOJICTBA; NEPCIIEKTUBBI CO3/1aHUs
3aMKHYTBIX I'a30000pPOTHBIX CUCTEM MPOMBIIIICHHBIX MPEANPUSTHH.

3amuTa oKpyxkawulei cpeasl oT pu3nYecKuX BO31eilCTBHIA.

HcTounuky u Macitadbbl akyCTUYECKOTO 3arps3HEHUS OKPY KaIoLIei cpebl.
HopMmupoBanue nryma B okpyxarorieii cpene. Kimaccuduxarys cpeacts u
METOJIOB 3aIIUTHI OT ryma. O030p METOI0B 3alIUTHI OT IryMa. Bubpanus, ee
BIIMAHUEC HA YCIIOBCKa U CHOCOGBI 3allIUThI. SHGKTpOMaFHI/ITHBIe IIOJI1 1 X
BO3JEHCTBHUE HA OKpYKarollyto cpeay. IMU OT ecTeCTBEHHBIX U
MCKYCCTBEHHBIX UCTOYHUKOB. bronorndyeckue 3ppexThl 31eKTpOMarHUTHBIX
Bo3AencTBUM. | uruennyeckre Hopmatusbl IMII. 3ammra ot OMMU.

3arpssHeHue U 3amMTa ruapocdepsbl.

I'uapocdepa u ee cTpyKTypa Kak MPUPOTHOTO pecypca. Boanblii kogaekc PO.
MupoBoii OKeaH U €ro poJib Ha IulaHeTe. 3arpsisHeHne MupoBoro okeasa.
Oxpana Boj cymn. OxpaHa ManbIX peK. BomooxpaHHble 30HbI, IECO3aIUTHBIC
nojsiocel. CaMoouuIeHne BOJHBIX 00BEKTOB. POJIb BBHICIIMX BOJHBIX PACTEHUH
B BojoeMax. CrcTeMbl MOHUTOPHHTA BOJAHBIX 00BEKTOB. ParonansHoe
HCIIOJIb30BaHUE BOJIbI: BOJA KAK ChIPbE IPOMBIIUIEHHOCTH, YHUBEPCAIbHBIN
pacTBOPUTENb U Cpefia ISl pacCeMBaHUs BRIOPOCOB; peCypChl MPECHON BOJBI;
BOJIHBIN O6ananc. OCHOBHBIE CUCTEMBI U MPOOJIEMBI BOIOCHA0XKEHUS U




BOJIOOTBE/ICHUS IPOMBIIIJIEHHBIX TPEANPHUATHI; COCTaB M CBONCTBA CTOYHBIX
BOJI; yTH YMEHBIICHUS CTENICHH 3arpsi3HEeHUsI 1 00beMa CTOUHBIX BOJ;
3aMKHYTBIE CUCTEMBI BOAHOIO X03SIMICTBA MPOMBIIIJIEHHBIX IIPEATIPUATHIA.
OumncTKa MPOMBIIIJIEHHBIX CTOYHBIX BOJ: OCHOBHBIE CIIOCOOBI OYMCTKH, UX
(U3NKO-XMMHYECKHE OCHOBBI, IOCTOMHCTBA M HEAOCTATKU; OCOOEHHOCTH
anmnapaTypHoOro oopMJIeHHUs B 3aBUCUMOCTH OT ITPOU3BOJICTBA U
PETMOHAIIBHBIX YCIOBHM.

3arpsizHeHUe U 3a1IUTA JUTOC(PepbI.

Jlutocdepa u ee ctpoenue. 3emenbHbIi kojekc PO. JlanamadTel, UX BUIBI U
paspyuenue. TeppuropuaabHoO-TipoMbllieHHbIe JaHAmapTel. CoctaB U
XapakTEepUCTUKU 1OoYB. [IouBEeHHBII TOKpPOB U  €ro  Jerpajganus.
HopmupoBanue, KOHTpPOJIb M OIEHKAa ONAaCHOCTH 3arpsA3HEHHs] II0YB.
YTunuzanus M JIUKBUAALUS OTXOZOB IPOU3BOJACTBA M IMOTPEOJICHHUS.
[lepepaboTka W yTWIM3alMs OTXOJOB IPOU3BOJACTBA M MOTPEOJICHUS:
KJaccu(uKaus OTXOJIOB; BTOPUYHBIE MaTepHajbHBIE PECypChl; OOIIKEe H
CrienaabHbIe METOIBI IepepaboTKH 0TX010B. Crctema cOopa u mepepadoTKu
MPOMBIIIJICHHBIX ~ OTXOAOB; cOop, mepepaboTka, o0O0e3BpeXUBAHUE U
YTUIM3AIUs TBEPABIX OBITOBBIX OTXOJOB; OOE3BpEKHMBaHHE, NIEpPepadOTKa U
YTUIU3AIHSA OTXOIOB CEeNTbCKOXO035IICTBEHHBIX KOMIIJICKCOB.
OO6e3BpekrBaHe, TepepadoTKa W 3aXOPOHEHHE OCO00 TOKCHYHBIX U
pPalMOAaKTUBHBIX OTXOJOB: OCOOEHHOCTH pabOThl C TOKCHYHBIMH H
pPaMOaKTUBHBIMH OTXOJaMH; TMOPSAJOK HAKOIUIEHUS, TPAHCIOPTHUPOBKA,
00€3Bpe)KUBAHME W 3aXOPOHEHHWE TOKCHYHBIX MPOMBIIIICHHBIX OTXOOB.
PanuoakTuBHBIE OTXOABI; TMOJArOTOBKA U 3aXOPOHEHHE PaJHOAKTHBHBIX
OTXOJIOB; CIIEHANIbHBIE TOJMUIOHBI MO OOE3BPEKUBAHUIO U 3aXOPOHEHUIO
TOKCUYHBIX U PaJUOAKTHUBHBIX OTXOJIOB.

JKO0JIOTHYECKHE MTPOOIeMbI MEranoJucoB.

3arpszaenue atMochepel. OctpoB Teruia. JIpIMKH, TyMaHbl, CMOTH M
BUJUMOCTh B TIOpOJaxXx. 3aKOHOMEPHOCTH pPACCEUBAaHUS 3arps3HAIOLIUX
BEIICCTB B arMocdepe MPOMBIIUICHHBIX TropojioB. CaMOOYHIICHHE
atMocepsl. DOHOBBIC 3arps3HEHHE aTMOC(epbl TOPOJIOB. 3arps3HCHHE
MTOBEPXHOCTHBIX BOJIOEMOB. MOHHUTOPHHT TOPOJICKON CPEJIbI.

JKoJIOTHYecKue NMpodieMbl JHEPreTHKH.

Ponp sHepretuku B skoHOMHKE. OCHOBHBIE CIOCOOBI MOJTYYEHHS] SHEPTHH.
Bo3oOHOBNIsSIeMbIE W HEBO30OHABIISIEMBIE HMCTOYHWUKH JHEPrUH. 3armac
SHEPreTUYECKUX PECYPCOB M HX pOJb B COBPEMEHHOM 3SHEPIreTHKE.
DHEProeMKOCTh  DKOHOMHUKH M JHeprocOepekeHne. OKOJIOTHYECKHE
npoOyieMbl TMpousBojcTBa 3Hepruu. I[IpoOiiemMa TemmoBOro 3arpsi3HEHUS.
CocTosiHMe,  TEpPCHEeKTHUBBI M 33Ja4yd  POCCUNWCKOM  SHEPIeTUKH.
AnbTepHaTHBHBIE  CIIOCOOBI  TOJMYYEHHsS] OSHEpruM  (TUIPOIHEpreTHKa,
BETPOIHEPreTHKa, OWO3HEPreTuKa, TEIUOdHEpPreTHKa, TreoTepMalbHas
SHEpPreTHKa, MOPCKasi YHEPTeTHKA, BOJOPOIHAS] SHEPTEeTHKA).

Cemectp 6

10

JKoJI0rnYecKne MpodjaeMbl XUMHUYECKOH MPOMBINIJIEHHOCTH.

IIpon3BoacTBO HeopraHmdeckux BemecTB. IlyTm coBeplieHCTBOBaHMS
MPOU3BOJCTBA BAXKHEHUIIMX XMMHUYECKUX MpoaykToB. CepHasi KuUCIOTA.
AmMmuak. AzotHas kuciora. Kaycrnueckas copa. KanpumHupoBaHHas copa.

OCHOBHBIE SKOJIOTHUCCKHE HpO6J’ICMBI XUMHYCCKUX IMPOU3BOACTB.

11

JKoJI0rNYecKHne MpPodaeMbl TOPHOA00bIBAKOIIEH, HepTenepepadaThIBa-
el 1 He)TeXuMHYEeCKOM NMPOMBbIIJIEHHOCTH.

3arps3HEHUE OKPYIKAIOIIEH Cpebl TTPH JT0OBIUE TTOJIC3HBIX UCKOMIAEMBbIX.
[1yTH penreHns SKOJOTUYECKUX MTPo0aeM oTpaciu. MICTOYHUKY MOCTYIIICHUS
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yIi1eBo10po10B B atMochepy. CriocoOsl moJaBiieHus! BHIOPOCOB
YTJIEBOJIOPOIOB B aTMocdepy HedTemnmepepadaThIBarOIIETO 1
HEPTEXUMHUUYECKOTO KoMILIeKca. OYMCTKA CTOUYHBIX BOJ OT HE(YTH U
HEPTETPOAYKTOB. Y THITU3AIHSI OTXOIOB OTPACIIH.

12 JIKOJIOTHYEeCKHEe NPOo01eMbl IPOU3BOACTBA YEPHBIX METAJLJIOB.
Oco0eHHOCTH MeTaJUTyprHuecKoro mpou3BocTea. [lytu
YCOBEPIICHCTBOBAHMS METAJTYPrHUECKOTO MPOU3BOACTBA. Mcnoib30BaHue
OTXOZ0B 4epHOI MeTaiTyprui. CriocoObl OUNCTKH ra30BbIX BEIOPOCOB.
Hcnonbs3oBaHne BTOPUYHBIX TOINIMBHO-YHEPIETUYECKUX PECYPCOB YEPHOMN
METAJUTYPIHH.

13 JKOJIOTHYeCKHe NP0od/1eMbl HBETHOH MeTAJJIypruM.

DKonorudeckrne 0COOEHHOCTH IIBETHON MeTayutypruu. [IpousBoacTeo memu.
CBUHIIOBO-IMHKOBOE TPOU3BOACTBO. [loyuenue Hukens u kodanpra. HoBbie
MPOLIECCHl KOMITIEKCHOW TIepepabOTKU MOIMMETAIUTMYECKUX CYIb()UIHBIX
pya. [Ipou3BoacTBO amfOMHUHUS. DKOJIOTHUECKUE MTPOOIIEMBI IPOU3BOJICTBA U
noTpebJIeHne BETHBIX METaJUIOB. Pereneparust 1 00e3BpeKMBaHNE IBETHBIX
MCTAJIJIOB U3 OTXOAO0B raJIbBAHUYCCKUX TTPOU3BOJACTB. HYTI/I peicHuAd
HKOJIOTMYECKUX IPOOJIEM OTPACIIH.

14 JKOJIOTHYeCKHe NP0o01eMbl POU3BOACTBA CTPOUTEIBbHBIX MATEPHAJIOB.
Knaccudukanust cTpouTeNnbHBIX MaTepuaioB. Bsokyiire MmaTepuansl: IIEMEHT,
nulakonopmiana-nement. Kupnuuy, uepenuna. Kepamsur, crekiio.
CrpoutenbHas kepamuka. [1yTu penieHus: 3K0JIOTHYECKUX MPoOIeM OTPaCH.

15 JKOJI0THYECKHE 0COOEHHOCTH 1 E/TI0JI03HO0-0yMaKHbIe TPOU3BOACTBA.
BnusiHue otpaciau Ha OKpyXKaroUlyro NPUPOAHYIO cpeny. CoIpbe, MaTepHabl
U peareHThl AJ1s IpOou3BOACTBa Oymaru. 3arps3HeHne aTMoc(epsl, CTOUHbIE
BOJIbI U TBepAbIE 0TX0/1bl oTpaciu. [IyTu pernieHus: 3K0J0rHYecKUX IpoOIeM.

16 TpaHCHOPT U ero BJAMsIHUE HA OKPY/KAIOLIYIO Cpeny.
Binusuue tpaHcmopra W gOpor Ha OKpyKawllyko cpeny. CHuxeHue
HETaTUBHOI'O BJINAHUA: COBCPUICHCTBOBAHUEC aBTOMO6I/IJ'IeI\/'I;

COBCPHICHCTBOBAHUC TOIUIMBA; AJIBTCPHATUBHBIC TOILINBA, o6pa1ueHHe C
OTXOJaMHM, OpraHru3alrsd JO0POKHOI'O ABUKCHUS.

17 JKOJIOTHYECKHE ACTIEKTHI 0CBOCHHS KOCMUY€CKOr0 MPOCTPAHCTBA.

PakeTHO-KOCMUYECKME KOMIUIEKCHI M HX BO3JICHCTBUE Ha OKPYKAIOIIYIO
Cpely: TpeACcTapToBasi MOATOTOBKA, (ha3bl KOCMHYECKOTO I0JIeTa, PaioHBI
MaJCHUs, OKOJIO3EMHOE NpOCTpaHCTBO. (COCTaB M CBOMCTBA: PAKETHBIX
TOIUIMB; IPOJTYKTOB CTOPAHUS PAKETHBIX TOIUIMB; KOCMUYECKUN Mycop. [1yTu
CHIKEHHMSI TEXHOTE€HHOI'O BO3JICMCTBUSI PAKETHO-KOCMHUYECKONM TEXHHMKH Ha

OKPYIKAIOIIYIO Cpeay.

4.3. IlpakTnyeckue (ceMMHApPCKHe) 3aHATHS
TeMbl MpakTUYECKHUX 3aHATHN U UX TPYJOEMKOCTh IPUBECHBI B TabIHIIE 4.

Ta6muia 4 — [I[pakTUYECKHE 3aHATUSA U UX TPYJOEMKOCTh

o
Ne 5 ®OopMBI TPAKTHYECKUX TpymoeMKOCTE, pa;;_ena
o/ TeMbl MPaKTUYECKUX 3aHATUN —— (dac) —
JIMHBI
Cemectp 5
1 MHBeHTapu3aius CTOYHUKOB Pemrenne TUIIOBBIX 1 1 4
BBI6pOCOB 3arpA3HAOIINX BCIICCTB CUTYallMOHHBIX 3a1a4
TPOMBINUICHHBIMH MPEIIPHUSITHSIMHU.
2 | Pacuer paccTosiHUS OT UCTOYHUKA, - 1 4
Ha KOTOPOM JOCTUTAETCs
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MaKCHUMAaJIbHAs PU3EMHAs
KOHIIEHTpals BPEAHBIX BEIIECTB.
PacueT omacHO# CKOPOCTH BETpa

Omnpenenenrue NpUOPUTETHBIX
3arps3HSIOIUX BEUIECTB U
HCTOYHHKOB MX BbIOPOCOB.

_<<_

Pacuer napameTpoB 3arps3HEHUs
atmocdepsl (U3A, CH, HIT)

-~

Pacuer npomecca ropenus. Cocrtas
JIBIMOBBIX T'a30B. PacueT BBICOTHI
JBIMOBOM TPYOBI JIsl 00ecTIeueHUS
paccerBaHMs BPEHBIX BEHICCTB B
atMocdepe.

-~

Pacuer MIPU3CMHBIX KOHHeHTpaHI/Iﬁ
BarpsA3HAIONINX BCIICCTB U3 HAI'PECTHIX
M1 XOJIOAHBIX HCTOYHUKOB.

_((_

Pacuer nmpu3eMHBIX KOHIIEHTPALHNA
1151 BEILIECTB, 00J1aJal0IINX

b dexToM cymmaruu mpu OmacHoOM
CKOPOCTH BETpA.

-~

Pacuer oHOBBIX KOHIIEHTpALIMiA
3arpsI3HAOLIUX BELECTB B
atMochepHOM BO3YXE.

_((_

Cemectp 6

Pacuet npu3eMHBIX KOHIIEHTpAIIUA
Barpsi3HSIOLIMX BEIIECTB OT CKUTaAHUS
TOTLIMBA.

Perrenyrie TUMOBEIX U
CUTYAIIMOHHBIX 3aJ1a4

10

10

Pacuet BasioBBIX BEIOPOCOB
3arpsI3HSAONIUX BEIIECTB MPU padboTe
000py1I0BaHUS
MAIITMHOCTPOHUTEIBHOTO 3aBOJIA.

-~

11

11

Pacuer npeaAcIibHO JOITYCTUMBIX
BBI6pOCOB 3arpsA3HA0INX BCHICCTB
IMPOMBIIIJICHHOT'O MMPCAIIPUATHUA.

-~

12

12

Pacuer 30H akTHBHOIO 3arpsA3HCHUA
IMPOMBIIIJICHHOT'O MMPCAIIPUATUA

==

13

13

Pacuet pa3mepa caHUTapHO-
BATUTHOW 30HBI TTPEITPHUSATHSL.
Opranuzanus C33.

-~

14

14

Pa3paboTka u cornacoBanue
CaHUTAPHO-3ALIUTHON 30HBI
npeanpusatus. Pacuer napameTpoB Z

uq

_((_

14

15

30HUPOBAHUE TEPPUTOPUHU
CaHUTAPHO-3ALIUTHON 30HbI
npeanpusAtus. Pacuersl.

_((_

15

16

Pacuer rpanui canurapHo-

3alIMTHOX 30HBI [0 YPOBHIO IITyMa.

15

Bcero:

16




4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTb NPUBEICHBI B TaOIUIIE 5.

Ta6muua 5 — JIabopaTopHbI€ 3aHATHSI M X TPYJOEMKOCTb

12

[\]
e HaumenoBanue nabopatopHbIx paboT Tpynoemkocte, | Ny pasnena
/i (dac) JUCIUTUTUHBI
Cemectp 6
1 | Heiirpanu3auus 1mea04YHbIX CTOKOB BOJI YTIIEKUCIOTOU 1 10
JBIMOBBIX T'a30B
2 | Onpenenenue 3(h(HeKTUBHOCTH OYUCTKU CTOUHBIX BOJ OT 2 10
SMYJIBIMPOBAaHHBIX Macesl B GUIbTpaxX ¢ 3€pHUCTOMN
3arpy3Kou
3 | O4nCTKa CTOYHBIX BOJ METOJOM KOAaryJsiuu 1 11
4 | OuucTKa CTOYHBIX BOJ METOAOM (hIIOTaluu U 2 14
UIEKTPOKOATyJISLIUH
5 | OuncTka XpoOMCOJEPKAIUX CTOYHBIX BOJ 2 13
MOHOOOMEHHBIMU CMOJIAMHU.
Bceero: | 8

4.5. KypcoBoe npoexTnpoBanue (padora)

VY4eOHbIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosiTe1bHast padoTa 00y4YaOIINXCS
Bunbl camocTosiTennsHOM paboTH U €€ TPYA0SMKOCTh IPUBEICHBI B Ta0uIe 6.

Tab6muua 6 BUIBI caMOCTOSTENBHOM PaOOTHI M €€ TPYI0EMKOCTh

Bun camocrosTensHOM paboThI BIC{ZEO’ Cemectp 5, yac CewmecTp 6, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania 67 42 25
qucturuael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacueTtHO-Tpadmyeckue 3aaaHus
(PT'3)
Brimonnaenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamnee 3aganue ([13)
KoHnTponbHble paboThl 320YHUKOB
(KP3) 100 50 50
[ToaroToBka K MpomMeKyTOYHOU
artecrauuu (ITA)
Bcero: 167 92 75

5. IlepeueHb y4ueOHO-MeTOAMYECKOT0 O0eceYeHHS VISl CAMOCTOSITeILHOM

padoThI 00Y4AKIIMXCS M0 JUCHHUILTIMHE (MOYJII0)
Y4eOHO-MeTOIMYECKHE MaTepHallbl JUIsl CaMOCTOSTENbHON pabdoThl 00yYarolMXCsl yKa3aHbl B

.. 8-10.
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6.1. OcHoBHasi iMTepaTypa

[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TaOIHIIE 7.

Tabmuua 7 — Ilepeuens ocHOBHOM JIMTEPATYPHI

6. lIlepeyeHb OCHOBHOM U AONMOJHUTEIbHON JUTEPATYPbI

[udp

bubmuorpaduueckas ccouika / URL aapec

KonunuectBo
HK3EMIUIPOB B
6ubanoreke
(xpome
AJEKTPOHHBIX
HK3EMIUIPOB)

SBC «Znaniumy

[TpomblitieHHast skonorus: Y4yeOHoe mocodue /
M.I'. flcoseeB, D.B. Kakapeka u np.; Ilox pen.
M.I'. Scoseea. - M.: HUL| UHOPA-M; M=n.:
Hos. 3nanne, 2013. - 292 c.

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

SBC «Znaniumy

SBC «Znaniumy

Tumodeena C.C., Trokanosa O.B.
IIpomsinnennas sxonorus. IIpaktukym:
VYuyebnoe nmocobue / C.C. Tumodeena, O.B.
Trokanosa. - M.: ®opym: HUL] UTH®PA-M,
2014. - 128 c.

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

9BC «Znaniumy

SBC «Znaniumy»

[TpomblITIeHHAST YKOJIOTHS [ DJICKTPOHHBIH
pecypc] : yaebHOe ocobue / B.A. 3aiinieB.—2-¢
u3a. (3n.).M.:1zn. BUHOML.JI3, 2015.-385c.

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

SBC «Znaniumy»

SBC «Znaniumy

Betomxkun A.I'. TeXHOIOTHS 3aLUTHI
OKPY’KaIOIIEeH cpe/bl (TEOPETUUECKIE OCHOBHI):
VuebHoe nmocooue/A.I".BeTomkun,
K.P.Tapanuesa, A.I'.Beromkun - M.: HUIL]
HMH®PA-M, 2015. - 362 c.

http://znanium.com/catalog.php?
item=tbk&code=63&page=40

OBC «Znaniumy

SBC «Znaniumy

TumodeeBa C.C, TrokanoBa O.B.
[Tpombrnennast skonorus. [lpakTukym : y4e0.
nocobue / C.C. Tumocdeena, O.B. Trokanoa. —
M. : DOPYM : UH®PA-M, 2017. — 128 c.

http://znanium.com/catalog.php?
bookinfo=858602

SOBC «Znaniumy

6.2. JdomosiHnTe/IbLHAS JINTEPATypPa

[TepeueHs AOMOTHUTEILHOMN INTEPATYPHI PUBEJCH B TaOIHUIIE 8.

Tabmuua 8 — [lepeuens gononHUTENBbHON JINTEPATYPHI
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http://znanium.com/catalog.php?bookinfo=858602
http://znanium.com/catalog.php?bookinfo=858602
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=544230
http://znanium.com/catalog.php?bookinfo=544230
http://znanium.com/catalog.php?bookinfo=451502
http://znanium.com/catalog.php?bookinfo=451502
http://znanium.com/catalog.php?bookinfo=404991
http://znanium.com/catalog.php?bookinfo=404991

udp bubnuorpagpuueckas ccpuika/ URL aapec KonnuectBo
9K3EMILISPOB B
6ubnuoreke
(xpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
(628.1184) [Ipoueccer u anmapatsl ais yrunuzanuu, ouuctku u | ®O(20), CO(97).
00e3BpeKUBAHUS Ta3000pa3HBIX OTXOJOB. YUeOHOE
nocobue/ C.B.MaxanenkoB u ap - CI16.: TOY BIIO
«CII6I'Y AIT».2009.-48c. Kos-Bo 3k3.B 6101,
(355.B-39) A.I' Beromikun UWuxenepnas 3amurta BogHou | DO(10)
cpenpl: Yuebnoe mocobue.-CII6.: M3marensctBo | CO(10)
«Jlaapy, 2014.-416¢.:n1.
KonecuukoB C.U. DOxonormueckue ocHOBBI | PO(1), CO(15)
(502/K60) npupoaononszoBanus.- Poct on//l.: MapT, 2005.-
334 c.
(681.2.24) bapanos JI.A. Ilpomeccel u ammapatsl. Yuebnuk.- | @O(12),CO(40)
M.: Akagemus,2005.-302c¢.
(628.4147) SAxosnes C.B., Boponos 10.B. Bonmoorseaenune u | ®O(1), CO(10)
OUYHCTKA CTOYHBIX BOX. YueOHHK.- M.: U3n. Accorr.
Crpour. By308, 2004.-702c.
(658.P60) Pomnonos A.U., Kysnemnor FO.II., ConoseeB I'.C. | ®O(3),CO(12).
3amura 6uochepsl OT MPOMBIIUIEHHBIX BRIOPOCOB —
M.: Xumus, Konoc, 2005, 385c.
Kanpirun  B.I'.  IIpowmsiimniennas skonorus. Y. | @O(1), CO(15)
(353.K17) [Tocobue.- M.: Akanemnsi,2004.-431c.
Huxonaiikuna H.E. [IpombliiineHHas 3K0a0Tus. dO(5), CO(30)
(504.H63) HNnxenepnas 3amurta 6uocdepsl OT BO3IACHCTBUSA
BO3AYIIHOrO TpaHcnopTa. Yu. [Tocobue.-M.:
Axanemusi, 2006.-239 c.

7. IlepedyeHb pecypcoB HH(POPMALUOHHO-TEJICKOMMYHHUKAIIMOHHOM CETH

HMHTEPHET, Heo0X0AMMBIX JJIsl 0CBOEHHUS AU CIHUILINHDbI
[Tepeuens pecypcoB uHpopMmarmonHo-reaekommyHukannonHoi cetn MHTEPHET, neo6xomumbix

JUTsl OCBOCHUS TUCUUILIIMHBI TIPUBE/IEH B Tadsmiie 9.
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Tabnuna 9 — IlepeyeHsr pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAITMOHHONW CETU
MHTEPHET, HeoOX0AUMBIX 11 OCBOCHUS TUCIUATUINHBI

URL aapec

| Haumenosanue

Ilepuoauyeckue u3xaHus

http://www kalvis.ru/

Kyphnan «Okosorus u npoMblIIeHHOCTh Poccumn»

http://vodoochistka.ru/

Kypnan «Bomoourctka»

http://ecovestnik.ru/

Kypnan «Okosorus yp6aHU3UPOBAHHBIX TEPPUTOPUI»

http://www.ecoindustry.ru/

Kypnan «9Kon0rusi IpOU3BOJCTBAY

https://vk.com/club43432547

Kyphuan «CripaBOYHHK 3KOJIOTa»

Pecypchbl nHGoOpManMOHHO-TeJJeKOMMYHUKAIMOHHOM cetTu UHTEPHET

http://science.guap.ru

[TopTan Hay4HOU M MHHOBAIIMOHHOM AesitenbHOCcTH ['Y Al

http: //www.wri.ore

caiT IHCTUTYTa MUPOBBIX PUPOJIHBIX PECYPCOB

http: / www.unep.org

caiit [Iporpammbl OOH 1o okpyskaroniei cpese
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8. IlepeyeHb MHPOPMALMOHHBIX TEXHOJOT UM, HCIOJIb3yeMbIX NIPHU

OCYHIE€CTBJICHUHA Oﬁpa3OBaTeJII>HOFO nmponoecca mo IMCIuMIIJINHEe
8.1. TlepedyeHb MPOrpaMMHOIO0 o0ecrnevyeHust
[lepeuenp uCHoOIB3yEMOro MPOrpaMMHOT0 o0ecrieueHus npeicTanieH B Taduuue 10.

Ta6muna 10 — [Tepeuens MPOTPAMMHOI0 0OECIICUEHUS

Ne i/ HaumeHnoBaHue

He npenycmoTpeHo

8.2. IlepeyeHb HH(pOPMANMOHHO-CIIPABOYHBIX CUCTEM
[Tepeuens UCHOIB3yeMbIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM MpeICTaBiIeH B Tabnuie 11.

Ta6muna 11 — [Mepeuens HTHGOPMAIITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmoTpeHo

9. MarepuaJIbHO-TeXHUYECKasA 0a3a, He0OX0aAUMAas 1JIsl OCYIeCTBJIEeHUsI

Oﬁpa:’.OBaTe.JIbHOFO nmpomoecca 1mo IMCuMIlJInHe
CocraB MaTepHaIbHO-TEXHUUYECKON 0a3bl MpecTaBieH B Tabuume 12.

Ta6mmma 12 — CocraB MaTepuaabHO-TEXHHYECKON Oa3bl

Howmep aynuropun
Ne i/m HanmeHnoBaHue COCTaBHOM 4acTH MaTepHaIbHO-TEXHUUECKOW Oa3bl (npu
HEOOXOIUMOCTH )

1 JIek1oHHas ay iuTopus

MynbTUMeIMITHAS JICKITMOHHAS ay TUTOPHS

10. (I)OHII OLCHOYHBIX CPEACTB 1JIsl IPOBECACHUA IIpOMe)KyTO‘lHOﬁ arrecrannmmu

00y4arIuXCcs M0 JUCUUIJINHE
10.1. CoctaB ¢oHIa OIIEHOYHBIX CPEJCTB MPUBE/EH B Tadymie 13

Ta6muna 13 - Cocras (POH/IA OTICHOYHBIX CPEICTB JIJISl TPOMEKYTOUYHOM aTTeCTaINH

Bun npomexxyTouHOM arrectanuu [IpuMepHBIN EpedYeHb OLEHOYHBIX
CPENCTB
DK3aMeH Cnucok BOIpOCOB K AK3aMEHY
3ayer Cnucok BOIpocoB

10.2. TlepeueHb KOMMETEHIIMHA, OTHOCALIMXCA K TUCIMIUIMHE, W ATambl UX (OPMUPOBAHUSA B
MPOIIECCEe OCBOCHHUS 00pa30BaTEIbHON MPOTpaMMbI IPUBEACHBI B Ta0uIe 14.

Ta6mmuna 14 — IlepedyeHbh KOMIIETCHIIMH C yKa3aHHEeM J3TaroB uX (OpPMHUPOBAHUS B
Mpoliecce OCBOEHUsI 00pa30BaTENbHON TPOrPaMMBbI
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Howmep cemectpa

Otansl GOPMHUPOBAHUS KOMIIETCHIIUN IO
JTMCLUUIUTMHAM/TIpaKTHKaM B riporiecce ocBoerus OI1

OIIK-5 «roTOBHOCTH K BBITIOJIHEHHIO TPO(PECCHOHATIBHBIX (PYHKITUN TTPH pabOTE B KOJUICKTHBEY

5 [TpoMmbiiieHHAs SKOIOTHS

6 [TpoMbInIeHHAS] SKOTOTHS

7 AyIuT CUCTEM MEHEHKMEHTA

7 Metoab!l 1 pUOOPBI KOHTPOJIS OKPY>KAIOLIECH CpesIbl

7 Hanzop u koHTpOsIh B chepe 6e3omacHOCTH

3 [IpousBojacTBEHHAs ~ MpakTUKa  HAyYHO-UCCIIEOBATEIbCKas
pabora

10 [Tpou3BoCTBEHHAS MPEIIUIIIIOMHAS TPAKTUKA

[1K-1 «crmocoOHOCTh TpPUHUMATh y4YacTHE€ B WHXKEHEPHBIX pa3pabOTKax CpEeIHero YpOBHS

CJIOKHOCTH B COCTAaBE€ KOJIJICKTHUBa»

[TpousBoacTBeHHAS NpaKTHKa o MOJTY4YEHHIO

4 npodecCHOHANBHBIX YMEHHUH M OINbITa NPOpECCHOHATEHON
JeATEIILHOCTH

5 OCHOBBI IPOEKTUPOBAHUS ITPOTYKIIUU

5 [TpomblITIIIEHHAST YKOIOTHS

6 [TpoMsITICHHAS SKOJIOTHS

8 [IpoekTupoBaHue CUCTEM KOHTPOJIS MTBLIETa30BbIX BEIOPOCOB

9 [TpoexTHpOBaHNE CHCTEM OYHUCTKU CTOYHBIX BOJ]

[TK-2 «crocoOHOCTE pa3padaThiBaTh U MCIIOIB30BATh IPAPUIECKYIO JOKYMEHTAITUIO

2

WmxeHepHas M KOMITbIOTepHAs Tpaduka

MaTepI/IaJ'IOBCI[eHI/Ie

HpOMLIHIJ'ICHHaSI 3KOJOIusa

HpOMI)IIHJ'IeHHafl OKOJIOT U

3
5
6
8

[Tpou3BOJCTBEHHAs  TMPaKTUKAa  HAYYHO-UCCIICJOBATEILCKAS
pabora

10

FCOI/IHq)OpMaLII/IOHHHC CUCTCMBI U TCXHOJIOI'NH

[IK-4 «cmocoOHOCTH

HCIIOJIb

30BaThb MCTOABI pacucToB 9JICMCHTOB TEXHOJIOTHYCCKOTO

000pyA0BaHUS MO KPUTEPHSIM PaOOTOCTIOCOOHOCTH U HAEKHOCTH»

VYueOHnast MPAKTHKA 10 MTOJTYICHUTO MIEPBUYHBIX

) npo(ecCHOHABHBIX YMEHHA ¥ HAaBBIKOB, B TOM 4YHCIIC
MEPBUYHBIX yYMEHHA W HAaBBIKOB HAyYHO-HCCIIEI0BATEIIHCKOM
eI TENILHOCTH

3 DJEKTPOTEXHUKA U AIEKTPOHUKA

4 MexaHuka

5 MexaHuka

5 OCHOBBI TPOEKTUPOBAHUS ITPOTYKITUU

5 OCHOBBI TEXHUYECKOTO aHATN3a TPOMBIIIIICHHON MPOTYKIINN

5 [TpoMbInIeHHASt SKOTOTHS

6 [TpoMbInIeHHAs SKOTOTHS

9 [Tporeccrl 1 anmapaTsl JUTsl YTHIA3AIHHA OTXO0/I0B

9 [Tporeccrl 1 anmapaThl 3aUTHI OKPYKAIOIICH CpeIbl

10 [Tpon3BoIcTBEHHAS TPEUTUILIOMHAS ITPAKTHKA
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10

TeOpI/IH U TCXHOJOI'usd OYMCTKH CTOYHBIX BOJ

[1K-10 «crmocoOHOCTh MCIOIB30BaTh 3HAHWE OPTaHWU3AIMOHHBIX OCHOB O€30IMaCHOCTH Pa3IMYHBIX
MIPOU3BOJICTBEHHBIX MPOILIECCOB B UPE3BBIYANHBIX CUTYALIUIX)

5 [TpoMbITICHHAS SKOJIOTHS

6 ['maporazoanHamuka

6 [TpoMbInIeHHAS] SKOTOTHS

8 [TpoexTHpoBaHKE CHCTEM KOHTPOJIS IBIJIETa30BbIX BEIOPOCOB

3 [lponsBoacTBeHHAss  MpaKTUKa  HAyYHO-HCCIIEAOBATENbCKAs
pabora

10 ['eonHpopMamoHHbIE CUCTEMBI 1 TEXHOJIOTUU

10 [IpoekTHpoBaHWE  CHUCTEM  KOHTPOJS  HM  yNpaBIICHUS

BOJOOYHUCTKON

I1K-14 «cniocoOHOCTh onpeensaTh HOPMAaTUBHBIE YPOBHH JIOMYCTUMBIX HETATUBHBIX BO3JICHCTBHMA
HA YeJIOBEKa U OKPYIKAIOIIYIO CPEay»

VYuebHas IPaKTHKa o HOJYYEHUIO MEePBUYHBIX

5 npodeCcCHOHATBHBIX YMEHHH U HaBBIKOB, B TOM 4YHCIE
NEPBUYHBIX YMEHMH W HaBBIKOB HAy4HO-HCCIIEA0BATEIbCKON
JIeSITEIIbBHOCTH

5 Mertposnorust

5 [TpomblIIIeHHAs HKOJIOTUS

6 [TpomblIIIeHHAs HKOJIOTUS

6 DKOHOJIOTMYECKUE MOJIEIH OPraHU3aluK IPUPOIOIIOIb30BaHUS

7 Metoabl 1 IpUOOPHI KOHTPOJIS OKPY>KAIOIIEH CpeIbl

8 MeTo1pl KOHTPOJISI KaueCTBa OKPY KaroIIel CpeJibl

10 Mertonbl U cpelacTBa U3MEPEHUM, UCHBITAHUH U KOHTPOJIS B

9KOJOTMHU

[1K-15 «cnocoOHOCT, NPOBOIUTH M3MEpPEHHMsI YpOBHEH omacHocTed B cpele OOUTaHu,

06pa6aTI>IBaTI> IMMOJIYUCHHBIC PE3YJIbTAThI, COCTABJIATE IIPOTHO3LI BO3MOKHOI'O Pa3BUTHUA CUTyallln»

VYyeOHas MpaKTHKa 1o MOJIy4EHHUIO MEPBUYHBIX
9 npodecCHOHANBHBIX YMEHMM M HaBBIKOB, B TOM 4YHCIIE
NIEPBUYHBIX YMEHMH W HaBBIKOB HAy4YHO-MCCIEA0BATEIbCKON
JESATEIIBHOCTH
ITponsBoacTBeHHas IIPaKTHKa 1o MIOJIy4YEHHUIO
4 npodeCcCHOHATBHBIX YMEHUH U OIbITa NpoQecCuOoHaTbHON
JeSITEIIbBHOCTH
) [TpoMbInIeHHAs SKOIOT s
6 [TpoMbliIeHHAs SKOIOT U
6 OKOHOJIOTMYECKHUE MOJIETN OPraHu3allui IPUPOIOTIONb30BaHUS
7 Metoabl 1 TpUOOPBI KOHTPOJIS OKPY>KAIOLIEeH Cpesibl
8 MeTo1pI KOHTPOJISI KaueCcTBa OKPY KaroIIel Cpeibl
8 TexHonornyeckue WHHOBAIMM B CHUCTEMaxX SKOJOTHYECKOIo

MOHUTOPHHTA

10.3. B kauecTBe KpUTEpUEB OLICHKH YpPOBHS C(HOPMHUPOBAHHOCTU (OCBOEHHS) y OOyYaromuxcs
KOMIETEHIIMH MPUMEHSETCs 1IKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBI YHHUBepcUTeTa. B Tabnuie
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15 mnpencraBnena 100—OamnbHast W 4-0ayulbHas IIKalbl Ui OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETECHIINH.
Tabmuna 15 —Kpurtepuu onieHK# ypoBHs ¢HOPMHPOBAHHOCTH KOMIICTCHITUI

Or1eHKa KOMITETEHITUN
100- .
4-0ayutpHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
OayuTbHAas
IKasia
HIKaJIa
- oOyuaromuiics T7yOOKO M BCECTOPOHHE YCBOHMJ MPOTPAMMHBIN
MaTepual;
- YBEPEHHO, JIOTUYHO, IIOCIEJ0BATEIbHO U IPAMOTHO €r0 U3JIaraerT;
- ONMpasAChb HA 3HAHMS OCHOBHOW W [JONOJHUTEIBHON JHUTEpaTypHl,
85<K <100 COTTARO» o ch0 IIPUBSI3bIBAET YCBOCHHBIE HAYYHBIE MIOJIOKEHUS C MPAKTUYECKOU
(GAITCHOY | estTenbHOCTDIO HaIPaBJICHUS;
- yMesio 00OCHOBBIBAET U apTyMEHTUPYET BbIIBUTAEMbIE UM UJICH;
- JeJaeT BEIBOIBI U 0000IIEHH;
- cBOOOJIHO BJIAJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSATHIA.
- o0yyarouuiicss TBEpI0 YCBOWJI MPOrpaMMHBINA MaTepual, TpaMOTHO U
[0 CYILIECTBY U3JaraeT ero, ONWUpasiCb Ha 3HAaHUA OCHOBHOMU
JIUTEpaTyphl;
- HE JIONYCKAaEeT CYIIECTBEHHBIX HETOUHOCTEH;
70<K<84 (XOPOILO» = _ YBSI3bIBAET YCBOEHHBIE 3HAHUS C IPAKTUYECKOW JEATEIbHOCTBIO
«3aUTEHO S A——
- AprYMEHTHUPYET Hay4YHbIE TIOJIOKECHUS;
- JIeJaeT BEIBOIBI U 0000IIEHH;
- BJI3JICET CUCTEMON CHEUAIN3UPOBAHHBIX MOHATHH.
- oOyyaromuiicss yCBOWJI TOJbKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYyIIECTBY M3JIaraeT €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEpaTyphl;
«yIOBJIETBO- | - JIOIYCKA€T HECYILECTBEHHbIEC OIUMOKN U HETOUHOCTH;
55<K<69 PUTCIIBHOY - UCHBITBIBAECT 3aTPYJHEHHs B IPAKTUYECKOM NPUMEHEHUU 3HAHWUMI
«3aUTE€HO» | HAIPABJICHMUS;
- cnabo apryMeHTUpYeT Hay4YHbIe TIOJIOKEHUS;
- 3aTpyAHsA€eTcs B (POpMYJIHPOBAHUM BBIBOJIOB U 00OOIIEHMI;
- YACTUYHO BJIAJCET CUCTEMON CIEINATIU3UPOBAHHBIX MTOHATHIA.
- oOyuvaromuiicss He YCBOMJ 3HAYMTEIbHON 4YacTH MNPOrpaMMHOIO
Marepuana,
«HEYIIOBJIETBO | -  JOMYCKaeT CYIIECTBEHHbIE€ OIIMOKM W  HETOYHOCTU IIpH
K<54 PUTENBHO» | PACCMOTPEHUU NIPOOJIEM B KOHKPETHOM HalpaBiIeHUH;
«HE 3aYTE€HO» | - UCIBITHIBAET TPYIHOCTHU B MIPAKTUUYECKOM ITPUMEHEHUU 3HAHUM;
- HE MOXET apryMEHTUPOBAaTh HAyUHbIE MOJ0KECHMUS;
- He QOpPMYJIHPYET BBIBOJIOB U 0000IICHUH.




10.4. TunoBble KOHTPOJbHbBIC 3aJaHUS WM UHBIE MAaTEPUAIBI:
1. Bonpocs! (3agaun) amst 3x3aMeHa (tabnwuma 16)

Ta6muna 16 — Borpocsl (3a1aun) Jj1st SK3aMeHa

19

Ne /it [Tepedyenn BompocoB (3a71a4) IS IK3aMeHa
Cemectp 6

1 DKosornyeckre mpoodaeMbl XUMHUECKONW MPOMBIIIIICHHOCTH. [Ipon3BOACTBO cepHOit
KHUCJIOThI, aMMHUaKa, Q30THON KHUCJIOTHI.

2 DKosornvyeckne npoodaeMbl TOPHOAOOBIBAIOIIECH TPOMBIIIJICHHOCTH. 3arpsi3HEHHE
OKpYKaroIiel cpesibl Mpu A00bIYE MOIEe3HBIX HCKoMaeMbIX. [1yTu pemenus
HKOJIOTHUECKUX MPOOIEM OTpacH.

3 Dkojoruueckue npodiaeMsl HeTenepepadaThiBaOIIel U HEPTEXUMUIECKON
IPOMBINUIEHHOCTH. VICTOUHMKH MTOCTYIUIEHHUS YIIIEBOIOPOAOB B aTMochepy.

4 CrniocoObl os1aBiIeHUsl BBIOPOCOB YTIIIEBOIOPOIOB B aTMOchepy
HedTenepepadaThIBalOIIEro U He(hTEXMMUYECKOTO KOMILJIEKCa

5 OuncTKa CTOUHBIX BOJ OT HE(TH U HEPTEPOAYKTOB. Y THIU3ALMS OTXOI0B
nepepaboTku HeTH.

6 Oco0eHHOCTH MeTaTyprudeckoro npou3BoacTBa. IlyTu ycoBepiieHCTBOBaHUS
METAJTYPrHYECKOT0 MPOU3BOACTBA.

7 DKosornyeckue npoodaeMbl MPOU3BOACTBA YEPHBIX METAILIOB.

8 Hcnonp30BaHue 0TXO0B YEpPHON MeTauTypruu. Mcnonas3oBanue BTOPHUHBIX
TOIIMBHO-3HEPT€TUUYECKUX PECYPCOB YEPHON METAJLNTyprHH.

9 Crioco0bl OUHCTKH Ta30BBIX BRIOPOCOB B UEPHON METAILTYPIHUH.

10 OKoJjioruueckue npo0aemMbl IPOU3BOACTBA U MOTPEOJICHUS IIBETHBIX METAJIIOB

11 ITpou3BOACTBO MEJIN U 3arpI3HEHUE OKPYKAIOIIEH CPEbI.

12 CBHUHIIOBO-IIMHKOBOE MPOU3BOJICTBO M 3arpsI3HEHUE OKPYKAIOIICH Cpebl

13 HoBble npoliecchbl KOMIDICKCHOM NepepadOTKU MOJIMMETAIINYCCKUX CYJIb(MHIHBIX PYI.

14 I1pon3BOACTBO aTIOMUHUS U 3arPsI3HEHUE OKPYKAIONICH Cpeabl

15 Pereneparusi HBETHBIX METAJUIOB U3 OTXO/I0B I'aJIbBAHUYECKHUX MTPOU3BOACTB. [lyTn
pelIeHuUs YKOJIOTUYECKUX MPOOJIeM MPOU3BOJICTBA IIBETHBIX METAJLIOB.

16 [IyTH penieHus K0IOrHYecKuX Npo0eM MPOU3BOJICTBA CTPOUTEIbHBIX MAaTEpHAJIOB.

17 TpaHCTIOPT M €ro BIMSIHUE HA OKPYKAIOUIYIO CPEY.
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18

CHIDKEeHUE HETaTUBHOI'O BIIMSHUS TPAHCIIOPTA Ha OKPYIKAIOIIYIO CPECAY:
COBCPUICHCTBOBAHUC aBTOMO6I/IJ'IeI7I; COBCPUICHCTBOBAHUEC TOILIMBA,; AJIbTCPHATUBHBLIC
TOIIJIMBA, o6pameHHe C OTXOJaMH, OpraHu3alnusa JOPOKHOI'O ABHMXKCHHA.

19

DKOJIOTUYECKHUE aCTIEKThl OCBOCHHSI KOCMHYECKOT0 MpocTpancTBa. CoCcTaB U CBOMCTBA:
PAKETHBIX TOILIUB; IPOAYKTOB CTOPAHMS PAKETHBIX TOIUIMB; KOCMUYECKUN MYyCOP.
[Tyt cHMKEHUA TEXHOTEHHOT'O BO3/IEUCTBUS PAKETHO-KOCMUYECKOW TEXHUKN HA
OKPY>KaIOIIYIO CPeay.

20

PakeTHO-KOCMHUYECKHE KOMIUIEKCHI M UX BO3/ICHCTBHE Ha OKPYKAIOIIYIO Cpey:
MpeICTapTOBask MOJrOTOBKA, (ha3bl KOCMHYECKOTO TIOJIeTa, PAOHBI TAACHHUS,
OKOJIO3€MHOE MPOCTPAHCTBO.

2. Bonpocsr (3agaun) aist 3adera / quddepeHInpoBaHHOTO 3a4yeTa (Tabmuma 17)

Tabnuna 17 — Bonpocs! (3agaun) nms 3adera / audd. 3a4era

Nen/m | TlepeueHs BompocoB (3a1a4) s 3auera / AudepeHIIMpOBaHHOTO 3a4eTa
Cemectp 5

1 Bozo6HoBnsieMbIe 1 HEBO300HOBIISIEMbIE pecypchl. PecypcHblii inki. OCHOBHBIE
MIPUHIUIIBI PAIMOHATIBHOTO MPUPOAOTIOIH30BAHUS

) Bunbl nctouHukoB 3arpsizHeHus atMocheps! [IprHHINIIBI 3KoT0TH3auN
MIPOMBIIIIICHHOCTH

3 TexHoreHHBbI KPYrOBOPOT BEIIECTB B buochepe

4 Opranu3aiys 3aMKHYTBIX [IUKJIOB B MPOU3BOJICTBE: MaTepUAIbHBIC i SHEPTCTHUCCKUE
OaslaHChI MPEANPHUITHIA; KOMIJICKCHOE UCIIOJIb30BAHUE CHIPhS U DQHEPTHH;
Coznanme mMaino- u 6€30TXOJHBIX MPOU3BOACTB, MPEINPUITHIA, TPOMBIIIICHHBIX

5 00BETMHEHUH, TEPPUTOPUATTLHO-ITPOMBIIIJICHHBIX KOMITJIEKCOB, KOJIOT0-
MIPOMBIIIJICHHBIX TAPKOB

6 OcHOBHBIE XapaKTEPUCTUKH 3arpsi3HEHUs OKpYy:katoliei cpensl. HopmupoBanue
KauecTBa OKPY KaoIeld IpUPOTHON Cpebl.

7 Bo3ayx kak chippe MPOMBIIIUIEHHOCTH U KaK Cpeia JUIsl pacCeuBaHUsI BHIOPOCOB.
AHann3 OCHOBHBIX HCTOYHHUKOB U 3arpsi3HUTENEH aTMochephl.
YMeHbIIeHne BEIOPOCOB B aTMOC(hepy IyTeM COBEPIICHCTBOBAHUS TEXHOJIOTHU

8 MPOU3BOACTBA. [lepCcreKTUBEI CO3/TaHuUs 3aMKHYTBIX Ta30000pOTHBIX CHCTEM
MIPOMBIIIICHHBIX TTPEANPHUSATUH.

9 Hcrounuku 1 Macmtabbl akyCTHUECKOTO 3arpsS3HEHUS OKPYIKAIOIICH Cpebl.
HopmupoBanue myma B OKpYyKarolieu cpese.

10 Hcrounnkn M MacmraObl aKyCTHUECKOTO 3arpsi3HEHHs OKpYKAIIIeH Cpebl.
HopMupoBanue nryma B OKpy»Karwmiei cpeae

11 Bubpanwsi, ee BAHsIHIE HA 3JOPOBBE YEIOBEKA U CIOCOOBI 3aIIHTHI.
DJIEKTpOMAarHuTHHIE TOJsS M WX BO3JCHCTBHE Ha OKpyKawuyw cpeaxy. O9MU ot

12 €CTECTBEHHBIX W  HCKYCCTBEHHBIX  WCTOYHUKOB.  buomormueckue  3ddexTs
3JI€KTPOMATrHUTHBIX BO3ACHCTBUM.

13 ['uruennueckue Hopmatusbl OMIIL. 3amura or OMU.

14 I'uapocdepa u ee CTpyKTypa Kak MPUPOTHOTO pecypca. Boanslii konekc PO.

15 MupoBo#i OKeaH U ero poJib Ha IulaHeTe. 3arpsisHeHne MupoBoro okeasa.

16 Oxpana Box cymu. OxpaHa Mayibix pek. BojiooxpaHHbie 30HbI, JI€CO3AIIUTHBIE MTOJIOCHI.

17 CamMoouniieHre BOJAHBIX 00bEKTOB. PoJb BBICIINX BOAHBIX PACTEHUN B BOJOEMAaX.
CucTeMbl MOHUTOPHHTA BOJHBIX 00BEKTOB

18 PanmonansHoO€ UCIIONIb30BaHKE BOJBIL: BOJIa KaK ChIPbE MPOMBIIIIICHHOCTH,
YHHUBEPCATbHBIA PACTBOPHUTENH M CPE/Ia Ul PACCEUBaHUS BBIOPOCOB. Pecypchl nmpecHoH
BOJIbI.

19 OCHOBHBIE CHCTEMBI M MPOOIEMBI BOJIOCHA0XKEHHS ¥ BOJJOOTBEACHUS TPOMBIIICHHBIX

npeanpuatiii. CocTaB U CBOMCTBA CTOYHBIX BO/I.
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20 [IyTu yMeHbIIEHUS CTENEHU 3arpsi3HEeHHsI U 00beMa CTOUHBIX BOJ. 3aMKHYThIE
CHCTEMBI BOJTHOTO XO3SHCTBA MPOMBIIUICHHBIX MTPEIIPHUSTHIA.

21 OuncTKa MPOMBIIUIEHHBIX CTOYHBIX BOJ: OCHOBHBIE CTIOCOOBI OYHCTKHU, UX (PU3UKO-
XMMHUYECKHE OCHOBBI, JIOCTOMHCTBA U HEIOCTATKU; OCOOEHHOCTH aIlnapaTypHOro
oopmiIeHHs] B 3aBUCIMOCTH OT IIPOM3BOJICTBA U PETHOHAIIBHBIX YCIOBHH.

22 YTunuszanyst ¥ IMKBUJALMS OTXOJI0B ITPOU3BO/ICTBA M OTPEOICHUS.

23 [TepepaboTka 1 yTUIU3AIUs OTXO/IOB MPOU3BOJICTBA U IOTPEOICHUS: KiaccupuKarus
OTXOIOB; BTOPHUYHBIE MaTepHaJIbHbIC PECYPChI; OOLINE U CIIELUAIbHBIE METObI
nepepadOTKHU OTXOOB.

24 O06e3BpexnBanue, nepepaboTka U 3aXOpPOHEHHE 0C000 TOKCUYHBIX U PaHMOaKTUBHBIX
OTXOJIOB.

25 3arpsizHenue armochepsl. OcTpoB Teruia. J{bIMKH, TYMaHbl, CMOTH ¥ BUTUMOCTb B
rOpojax.

26 3aKOHOMEPHOCTH PACCEHBAHMUS 3arPSA3HAIOLINX BEIIECTB B aTMOC(hepe MPOMBIIIIICHHBIX
ropoaoB. CamoouuieHue arMmochepsl

27 @®oHOBBIE 3arpsa3HEHUE aTMOC(EPBI TOPOIOB. 3arpsi3HEHUE TOBEPXHOCTHBIX BOJIOEMOB.
MOHHMTOPHUHT TOPOJCKOUN CPEbI.

28 OcHOBHBIE CTIOCOOBI TIOTY4YEHUs SHEPTrUuH. Bo300OHOBIIsSIEMbIE 1 HEBO300OHABIISIEMbIE
HCTOYHUKHU SHEPTUU. DKOJOIHYECKUE MPOOJIEMbl IPOU3BOJICTBA SHEPTIHH.

29 [Ipo6nema TeroBoro 3arpszHeHus. CocTosHuE, NEPCIEKTUBbI U 3a/1a4l POCCUICKON
SHEPreTHKHU.

30 ANbTEepHATUBHBIE CITOCOOBI MOTyUEHHsI SHEPTUN (THIPOIHEPTETHKA, BETPOIHEPTETHKA,

OMOdPHEepreTHKa, TeTMOIHEPTeTHKa, reoTepMalibHas YHEPreTuKa, MOpPCKas YHEePreTHKa,
BOJIOPOHAS] YHEPTETUKA).

3. Tembl U 3amaHuie Ui BBIIOJHEHHUS KypcOBOM pabOThl / BBINOJIHEHUS KypCOBOTO IPOEKTa
(Tabmuma 18)
Tabnuna 18 — IlpumepHbIii nepeyeHb TeM AJsl BBINOJIHEHUS KypCOBOM paOOThl / BBIMOJHEHUS

KypCOBOTO IIPOEKTa

Ne i/t

[IpuMepHBIii IepeueHb TeM JIJIsl BBIOJIHEHUS KypPCOBOM paOOThI / BHITOTHEHUS
KypCOBOT'O IPOEKTa

Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4. Bonpochl [uis IpOBeIeHHsI IPOMEXYTOUHOM aTTecTalluy MpH TecTupoBaHuu (Tabnuua 19)

Tabnuna 19 — [IpumepHbIit IepedeHb BOMPOCOB AJIs TECTOB

Ne i/t

[IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

He npenycmotpeno

5. KoHTponbHBIE U IPAKTHUYECKUE 3ajauu / 3aJaHus 0 quciuIuinHe (Tadbnuma 20)

Ta6muna 20 — [IpuMepHbIil TepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3aa4 / 3a1aHui

Ne i/t

[TpumepHBIii IepedeHb KOHTPOIBHBIX U MPAKTHYECKUX 3a71a4 / 3alaHHH

Cemectp 5

YTunuzanus u JUKBUIALNS OTXOI0B IIpOU3BOJCTBA U HOTpe6J'IeHI/I$I

3aKOHOMepHOCTI/I pacCCUuBaHus 3arpsA3HAIONINUX BCIICCTB B aTMOC(l)epe IIPOMBIIIJICHHBIX
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ropoaoB. CamoouuinieHue atMochepbl
3 CocTosiHuE, IEPCIEKTUBBI U 3a/1a4l POCCUMCKON SHEPreTUKHI
4 TennoBoe 3arpsizHeHue aTMochepbl
5 AnbTepHaTHBHAs SHEPreTHUKA
6 DKosornyeckre npo0aeMbl MPOU3BOICTBA SHEPTUU
7 Camoounrienue armochepsl
8 DKojoruueckue npooiaeMsl rupochepst
9 ONeKTPOMarHuTHBIE TOJISI U UX BO3/IEHCTBHE HA OKPYXKAIOILYIO Cpeny.
10 DKosornyeckre npoOaeMbl MEraroMCcoB U MyTH UX PEeILICHHS
Cemectp 6
1 ManooTtxoiHbIe U 6€30TXOHBIC TTPOU3BOCTBA
2 O030p OCHOBHBIX MPUHLIUIIOB SKOJIOTU3AIMY HPOMBIIIJICHHBIX IPOU3BOJCTB
3 OCHOBHBIE XapaKTEPUCTUKU aHTPOIIOTEHHOTO 3arpsi3HEHUS OKPY KaloIIel cpe/ibl
4 Crioco0sI 1Mo1aBIIeHUST BLIOPOCOB YTIIEBOIOPOIOB B aTMOC(hepy
5 [lyTu pemenus sxkonoruyeckux npodsiaem HedTeaoObIBaroOIIEe oTpaciu
6 DKosornyeckue npooaeMbl MPOU3BOACTBA YEPHBIX METALIOB.
7 [IyTn cCHUKEHMS TEXHOTEHHOTO BO3JICHCTBUS PAKETHO-KOCMUYECKON TEXHUKH Ha
OKpY’KaloIIyIo Cpeay.
8 DKosorndyeckue npodaeMbl TOPHOA0OBIBAIOIIECH TPOMBIIIIICHHOCTH
9 DKOJIOTUYECKHE MPOOJIEMbl TPAHCTIOPTA
10 [Tyt cHMKEHNS TEXHOTEHHOTO BO3JIEUCTBUS TPAHCIIOPTA HA OKPY>KAIOIIYIO CpEeIy

10.5. Meroauueckre Marepuaibl, ONpeNeNAole MPoUeaypbl OLCHWBAHUS 3HAHWH, YMEHHH,
HaBBIKOB M / WM OIBITA JACATEIBHOCTH, XapaKTEPHU3YIONIMX dTArbl (JOPMUPOBAHUS KOMIIETEHIINH,
cogepxarcs B [Tonoxenusx «O TeKyleM KOHTPOJE YCIEeBAEMOCTH M MPOMEXYTOYHON aTTecTaliu
crynentoB ['VAIL, oOyuarommxcss Mo mporpaMMam BhIciiero ooOpazoBaHus» U «O MOIYyJIBHO-
PEUTHHIOBOM cHCTEME OLIEHKH KauecTBa yueOHOM paOoThl cTyneHToB B 'Y AlD».

11. MeToanuyeckue yKa3aHus s 00y4aIOMUXCsl 0 OCBOEHUIO JUCHMILIHHbI

[lenbt0 MOATOTOBKM IO [JAHHOW JAMCLUIUIMHE SIBISETCS IIOBBIIIEHUE 3KOJOTHYECKON
I'PaMOTHOCTH CTYJIEHTOB. B I1aHe CTaHOBIEHMSI HAyYHOTO MMPOBO33PEHUS CTYJIEHTOB — OyIyIINX
MH)XEHEPOB-3KOJIOTOB, MIpOrpaMMa IpH3BaHa CIIOCOOCTBOBaTh YINIyOJEHHIO MpPEACTaBICHUH O
MOJIX0JaX K M3YUYEHUIO JKUBOM M HEKUBOH MPHUPOJIBI, YTO SBISETCS HEOOXOIMMBIM I JIy4LIETO
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MOHMMAHUS TPOMBILIUICHHON 9Konoruu. JlaHHbld Kypc Oyaer Takke CHocoOCTBOBATh
(hOpMHUPOBAHUIO Y CTYACHTOB HAYYHOTO MUPOBO33PEHHUSI.

N3yyenne 3akOHOB, 3aKOHOMEpPHOCTEW BIMSHHUA TPOU3BOACTBEHHON cdepsl Ha
AKOJIOTMYECKYI) CHUTyalldi0 M €€ pa3BUTHUE; MNPUHUUIIOB JEUCTBUSA TEXHOJOTUM HHKEHEPHOM
3aIIUThl OKPYKAIOLIEH CPeabl; METOIOB pacyeTa HETATUBHOIO BIMSHUSA Ha OKPYKAIOLLYIO CpEAY U
pacyeTroB  anmapaTroB OYHUCTKH BBIOPOCOB M COPOCOB TPOMBINUICHHBIX —MPEANPHUATHIA;
KOHCTPYHUPOBAHUS HOBBIX YCTPOWCTB, OCYIIECTBISIONIMX OYUCTKY BBIOPOCOB U cOpPOCOB
MPOMBIIUIEHHBIX MPEINPUSITHH.

DOopMUPOBAHUE HABBIKOB 3KCIIEPUMEHTAIBHBIX UCCIEAOBAHUM, IPOBEACHUS PACUYETOB.

N3yuenue BIIMSIHUS TIPOU3BOACTBEHHON C(ephl HAa IKOJOTUYECKYIO CUTYAlMIO U €€
pa3Butue, B (HOPMHUPOBAHMM CHUCTEMHOTO U  (PU3MUECKOro B3IIsla HA MYTH HOPMAaTH3allUU
9KOJIOTMYECKOI 00CTaHOBKH

MeToan4yeckue yKazaHus I 00y4al0UIUXCS 110 OCBOCHHIO JIEKIIMOHHOI0 MaTepHuaJia

OcHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuala — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKO€ U SICHOE M3JI0KEeHHEe yueOHOro mMaTepuana. HazHaueHne COBpeMEHHOM JIEKIIMHM B paMKax
JUCIUIUTUHBL HE B TOM, 4YTOOBI MONYYUTh BCIO HH(POPMALMIO IO TEeMe, a B OCBOCHUH
(dyHIaMEHTAIBHBIX MPOOJIEM JUCIHMILINHBI, METOJIOB HAYYHOTO ITO3HAHUS, HOBEHIIIUX JOCTHKCHHMA
HAyyHOM  MbIcAHM. B ydeOHOM mpormecce JEKIUsS  BBIIOIHSAET  METOJIOJIOTUYECKYIO,
OpPraHM3AMOHHYI ¥ HH)OpPMANMOHHYIO (QYHKIHH. JISKIUS pacKpbhIBacT MOHATHWHBIN armmapaT
KOHKpPETHOH 005IacTh 3HaHusA, €€ mpoOJjeMbl, JaeT IeIbHOE NPEJCTaBICHUE O TUCIHUILIMHE,
MMOKA3bIBACT B3aUMOCBS3b C JIPYTUMHU JUCIATLTHHAMH.

[InanupyemMble pe3yabTaThl IPU OCBOSHUHU O0YYAIOUIMMCS JISKIIMOHHOTO MaTepHana;

— TIOJIyYCHHE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWU, YPOBEHb KOTOPBIX
ONPEACIISIETCS 11eJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYCHHE OIBITAa TBOPUECKOU PaOOTHI COBMECTHO C MPEIOIaBaTEIIEM;

— pasBuTHE  MNPOPECCHOHATBHO—JCIOBBIX  KayecTB, JIIOOBU K  TPEAMETYy H
CaMOCTOSTEIILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TIOSIBJIEHWE HEOOXOMMOT0 HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJIyYCHHE 3HAaHWA O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKHW W TEXHUKH M O MPOTHO3E
WX Pa3BUTHS Ha OJIMDKAWUIIINE TOJIBI;

— HAy4YHTCS METOJUYECKH 00padaTbiBaTh Marepual (BBIACIATH TJABHBIC MBICTH H
MTOJIOXKEHUS, IPUXOIUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B PA3IMYHBIX ()OPMYJIUPOBKAX);

— TIOJY4YeHHE TOYHOTO TTOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U IIOHSITHIA.

JlekuMOHHBIN ~ MaTepuanm  MOXET  CONPOBOXKAATHCS  JEMOHCTpalMe  claioB
WCIIOJIb30BAaHUEM  Pa3[aTOYHOIO MaTepHayia IPU TPOBEICHWU KOPOTKUX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUS OTACTBHBIX TEMATHK 10 TUCIUTUIHHE.

CTpyKTypa OpeaoCcTaBIeHNs IEKIIMOHHOI0 MaTepraa:

—  @opMynIMpOBaHME TEMBI, LENEHN U 3a1a4

— W3noxenue matepuana

— BbIBOIBI M 3aKITIOUCHUE.

Meroanyeckue ykKazaHusl i OO0Yy4YalOIIMXCHA MO TMPOXO0XKICHHUI0 TMPAKTHYECKUX
3aHATHH

[IpakTudyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aluu y4eOHOTO
rporiecca, 3aKJII0YaroNIasicsl B BBIMOJHEHWH OOYUYaIOIMUMHKCS TOJ PYKOBOJICTBOM IIPEIOIaBaTels
KOMILJIEKCa Y4YeOHBIX 3aJaHMi C IEJIbI0 YCBOGHHS HAyYHO-TEOPETHYECKHX OCHOB Y4eOHOM
JTUCITUTUTHBI, TPUOOPETEHUST YMEHUH U HABBIKOB, OTIBITA TBOPUYECKOM JIEATETLHOCTH.

HCJIBIO HpaKTI/I‘-IGCKOFO 3aHATUA IJIA 06yqammer OCs SIBJISICTCA HpI/IBI/ITI/Ie O6y‘-IaIOH_IeMCH
YMEHHUN U HAaBBIKOB MPAKTHUECKOU IEATETLHOCTH TI0 U3y4aeMOM AUCITUIUIMHE.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYAIOIIMMCS IPAKTUUECKUX 3aHATHI:
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— 3aKpeIuvieHue, YriyOlieHuWe, paclIMpeHue W JeTauu3alus 3HAaHUW TpU  PELICHUU
KOHKPETHBIX 3a/a4, B TOM 4MCJIE THUIIOBBIE, IIOBEPOUYHBIE PACUETHl HPUPOJOOXPAHHOTO
00opyI0BaHUS;

— pa3BUTHE  TIO3HABATENbHBIX  CIOCOOHOCTEH,  CAMOCTOATEIBHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTU IIPU 0OOCHOBAHUU BHIOOpA OYMCTHOTO 000PY10BaHUS;

— OBJI3JICHHE HOBBIMH METOJaMH M METOJIMKAMU pacdyeTOB BIMSHUS CHCTEM OYHMCTKHU Ha
COCTOSIHUE aTMOC(hephl U BOJHBIX 0OBEKTOB;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TMOJYYEHHBIX 3HAHUU JUIs
BBITIOJIHEHMSI 3a/1aHU;

— oOecrneueHre palMOHAIBHOIO COYETaHMS KOJJIEKTMBHOM M MHIMBUAYaJIbHOW (opM
oOy4eHwus.

QYHKIUU IPAKTUYECKUX 3AHITHUIM:

— II03HaBaTeJIbHAas,

— pa3BHUBaKOIIAL;

— BOCHUTATEJbHAs.

[To xapakTepy BBITIONHSEMBIX OOYYAIOUIMMCS 3aJaHUid TI0 TPAKTHYECKUM 3aHSATHUSAM
MOApa3EIAIOTCS Ha:

—  O3HAaKOMMWTEIIbHBIE, IIPOBOJUMBIE C LEIbI0 3aKPEIUICHHUS U KOHKPETU3ALHUHA U3YyUYEHHOTO
TEOPETUUECKOr0 MaTepHalla;

— aHAJINTHYECKHUE, CTaBsIINe CBOEH LIEJIbI0 MOoydeHe HOBOW MH(OpMaLuy;

— TBOpYECKHE, CBSA3aHHBIC C IOJIyY€HHEM HOBOW HMH(OPMAIMM IyTeM CaMOCTOSTEIbHO
BBIOPAHHBIX MOAXO0J0B K BEIOOPY MPUPOJOOXPAHHOTO 000PYI0BaHMUS.

@opMBl OpPraHM3alMM TMPAKTUYECKUX 3aHATUH ONPEACIAIOTCS B COOTBETCTBUU  CO
cieun(pUIecCKUMU OCOOCHHOCTSAMHU YYeOHOM AMCUUIUIMHBI M 1ensiMu oOydeHus. OHH MOTYT
MIPOBOJIUTHCS:

— B HE HMHTEPAKTUBHOW (opme (BBHITIONHEHHE YIpPaKHEHWH, pEIICHHE THUIOBBIX 3ajad,
pELICHUE CUTYallMOHHBIX 33/1a4 U IPYToe).

Bremonaenne PACUCTHBIX SaI[aHI/Iﬁ IMMO3BOJICT PAa3BUTH CHOCOOHOCTD CTYACHTOB K
CaMOCTOSITEILHOMY DEIICHHIO TPHUKIAJHBIX WH)XEHEPHBIX 3aad, PacCMOTPETh THUIIOBBIC 33/1a4H,
BO3HHUKAIONIME TIPH pEATH3alid Mep 10 O0OCCIeYeHUI0 TeXHOC(GEpHOH ¥ IKOJIOTHUSCKOM
6e30macHOCTH U TpeOyoIlue OCYIIECTBICHUS PACUETOB.

TpeGoBanus K MPOBeIEHUIO MPAKTUYECKUX 3aHATHIA

JI1st IpOXOXKAEHUS Kypca MPAaKTUYECKUX 3aHATUN CTYACHT JTOJKEH:

- 3HAKOMHUTBC C ILUIAHOM IIPOBEICHUS KaXA0r0 3aHATHUA,

- Tepel KaXIpIM 3aHATHEM H3y4yaTb TEOPETHUECKUH MaTepuasl, HEOOXOAMMBIN JUIs
BBINOJIHEHHS TPEIyCMOTPEHHBIX IJIAHOM 33JaHUM, aHaJIM3MPOBATH HCCIEAyeMble NPOOIEeMbl U
TOTOBUTH BOIIPOCHI 10 TEME 3aHATHUSA,

- B YCTAHOBJICHHBIC CPOKH BBINOJHATE WHIAUBUAYAJIbHBIC IIPAKTUYECKUE 3aJaHusA U
y4acTBOBATh B JUCKYCCHUAX U KOJUIEKTUBHOM PELICHUH ITOCTaBJICHHBIX 3a/1a4,

- CIIEI0BATh XOAY YNPaBISIEMON JUCKYCCUU U YKa3aHUSAM IPENOIaBaTesl.

MeToanueckne ykazaHus JJ1si 00y4AOIMXCS M0 MPOXO0XKAECHUIO JIa00OPATOPHBIX padoT

B xone BbinonHeHus 1a00paTOpHbIX paboTa 00yUaromuiicst JODKEH YIIIyOUTh U 3aKPENUTh
3HaHUS, IPAKTUYECKUE HABBIKU, OBJIAJ€Th COBPEMEHHON METOAMKONW M TEXHUKOHN 3KCIEpHMEHTa B
COOTBETCTBMM €  KBaIM(PUKALMOHHOM  XapaKTepUCTHKONH  oOywaromierocs.  BeinonHenue
71a00paTOPHBIX PabOT COCTOMT M3 AKCIEPUMEHTAIbHO-IPAKTHUECKOH, pacyeTHO-aHAIUTHYECKON
4acTeil U KOHTPOJIbHBIX MEPONIPHUITUH.
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Brimonnenue Ha60paT0pHLIX pa60T 06y‘{aIOH_II/IMC$I SIBIIICTCS HEOTHEMIIEMOM 4YacThIO
HU3YyUYCHUA AOWCLHUIIINHEI, OHpe)IeHSIGMOI\/'I y‘-IC6HI)IM IIJJaHOM MW OTHOCHUTCA K CpCIACTBaM,
O6€CHC‘II/IB8.IOIJ_[I/IM PCHICHUC CIICAYIOIINX OCHOBHBIX 3a/1a4 Yy o6yqa}omeroc;1:

- HpI/I06peT€HI/I€ HAaBBIKOB UCCJICAOBAaHUA IIPOLCCCOB, SIBJICHUH U O6T)€KTOB, HN3Yy4YacMBIX B
paMKax HaHHOﬁ JAUCIHUIIIIUHBI,

— 3aKpCIICHUC, PA3BUTHUC MW JACTAJIU3allUsd TCOPCTUUCCKUX 3HaHI/II\/JI, IOJIYUCHHBIX Ha
JICKLIMSX;

— TOJy4YeHHe HOBOW MH(pOpPMAIIMU O MPOIECCaM OYUCTKU Ta30BBIX BEHIOPOCOB M CTOUHBIX
BOJ;

— NpPHOOpETEeHUE HABBIKOB CAMOCTOSTEIILHOW PabOTHI C JIa0OpaTOpHBIM 000pYIOBAaHHEM U
npudopamu.

3ananue U TPeOOBAHUSA K MPOBEACHHUIO JIA0OPATOPHBIX padoT

JlaGoparopHble 3aHATHSI POBOJIATCS MOCTE JIEKIUH, JAIOIINUX TEOPETUUECKHUE OCHOBBI IS

WX BhIMOJHEHUs. JlomycKkaeTcs BhIMOTHEHNE 1a00paTOPHBIX 3aHATHH 0 MTPOUTEHUS JIEKIIHHA C
LeJbI0 O0JIETYeHUS 3YYEHHS TEOPETUUECKOr0 MaTepuana Npy HAIMYUK OMMCaHui pador,
BKJTFOYAIOITUX HEOOXOIUMBIE TEOPETHICCKHE CBEICHUS WM CCHUIKM HAa KOHKPETHBIC YICOHBIC
W3/1aHUS, COAEPIKAIUE ITU CBEIACHUS.

JlaboparopHble 3aHATHS TOJKHBI TPOBOAUTHCS B CIIEHUAIU3UPOBAHHBIX JIAOOPATOPHSIX,
COOTBETCTBYIOIIUX CAHUTAPHO-TUTHEHHYECKUM HOpMaM U TpPeOOBaHUAM O€30MaCHOCTH.

Bo Bpemst 1abopaTopHbIX 3aHITUN JOJKHBI COOIIOIATHCS MOPSAIOK U TUCIUILINHA
B COOTBETCTBUU C MMPaBUIAMH IOJIb30BaHUS JaHHOU 1abopaTopueil. MarepuansHoe obecreueHue
JOJHKHO COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO MTPOBE/ICHUS IKCIIEPUMEHTa B 001acTH
9KOJIOTUYECKUX U3MEPEHUH.

JlaGopaTopHble 3aHITHS TOMKHBI OBITH O0ECIIEUEHBI B IOCTATOYHOM 00beMe HEOOXOIUMBIMH
METOJIMYECKUMH MaTepHalaM K IIUKITY Ja00paTOpHBIX padoT MO TaHHOW TUCIUTLINHE.

K BoinmonHeHunto 1abopaTopHOii paboThl JOMYCKAIOTCS CTYACHTHI, TOATBEPIUBIIIHIE
TOTOBHOCTH B 00BeMe TpeOOBAHUM, COEPIKAIIMXCS B METOJJUYCCKHIX YKa3aHUSAX K JIAOopaTOpHOU
paboTe u (WIK) B YCTHBIX MPEIBAPUTEIBHBIX YKa3aHUSX MPENOaBATEINS.

[To oxoHuanuu 1a6OpPaTOPHON PabOTHI CTYJAEHTHI 00S3aHbI MIPEJACTABUTH OTUET
MPENOAABATEINIO JUIsl IPOBEPKH C MOCIeaAyromel 3amuTon. [1o cornacoBanuio ¢ npemnogaBarenem
JIOITyCKaeTCsl MPEACTaBICHUE K 3alUTe 0TYeTa O J1a00paToOpHOM paboTe BO BpeMsl CIEIYIOIIErO
1a60PaTOPHOTO 3aHATHUS WIN B WHANBUIYAIbHBIE CPOKU, OTOBOPEHHEIE C MIPETOAaBaTeIeM.

JlonmycKkaeTcst 1o COTIacoBaHMIO € TPenoaBaTeieM MPeACTaBIATh OTYET O JJAbOpaTopHOi paboTe B
JIEKTPOHHOM BUJIE.

CTyleHT HeCeT OTBETCTBEHHOCTH:

- 32 MPOIYCK Ja0OPaTOPHOTO 3aHATHUS M0 HEYBAKUTEIBHON PUYNHE;

- HETIOATOTOBJICHHOCTH K J1a00opaTopHO padoTe;

- HECBOEBPEMEHHYIO C]auy OTYETOB O TaOOpaTOpHOI paboTe U MX 3alLUTY;
- MOpUYy UMYIIECTBA U HAHECEHHE MaTepuaIbHOro yiepba gadbopaTtopuu.

JlaGopaTopHO€ 3aHATHE COCTOHUT U3 CIEAYIOUINX 3JIEMEHTOB: BBOJHAS YaCTh, OCHOBHAS U
3aKJIF0YUTEIIbHAS.

BBoanas yacth obecrieunBaeT MOATOTOBKY CTYJICHTOB K BBIIIOJHEHUIO 3a7aHuii paboThl. B
€€ COCTaB BXOJAT:
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- popMyIUpPOBKA TEMBI, LIEH U 33]1a4 3aHITHS,

- U3JI0)KEHHE TEOPETHUECKUX OCHOB PabOThI;

- XapaKTepUCTHKa COCTaBa M OCOOCHHOCTEH 3a/1aHuil paboThl U 00BSICHEHUE METO/IOB
(crtoco0oB, MPUEMOB) UX BBITTOTHEHUS;

- XapaKTepUCTHKa TpeOOBaHUH K pe3ysIbTaTy pabOThI;

- HHCTPYKTAX MO TEXHHUKE 0€30MaCHOCTH MPH IKCIUTyaTallui TEXHUYECKUX CPE/ICTB;
- IPOBEPKa TOTOBHOCTH CTYJICHTOB BBITIOJHSATH 337aHUsl PaOOTHI;

OcHOBHas yacTh BKJIIOYAET MPOLIECC BHIMIOIHEHUS 1ab0opaTopHON paboThl, ohopmiieHne
oryera ¥ ero 3amuTy. OHa MOXKET COMPOBOXKIATHCS JOTOTHUTEIHHBIMH Pa3bsICHEHUSIMU IO XOIY
paboThl, ycTpaHEeHUEM TPYAHOCTEH TMPH €€ BHIMOJIHEHUH, TEKYIIIUM KOHTPOJIEM U OLIEHKON
pe3yIbTaTOB OTIENBHBIX CTY/IEHTOB, OTBETAMH Ha BOIIPOCHI CTY/ICHTOB.

Bo3MmoxxHO 1poOHOE BBINOJHEHKE 3a1aHUsI(Hil) 110]] pyKOBOJCTBOM IIPETO1aBaATEIIsI.
3aKIII0YHNTEbHAS 9aCTh COICPIKHUT:

- MOJIBEJICHNE OOIINX UTOTOB 3aHATHS;

- OIICHKY Pe3yJIbTATOB Pa0OTHI OTJCIBHBIX CTY/ICHTOB;

- OTBETHI Ha BOIIPOCHI CTYICHTOB;

- BBIJIaYy PEKOMEHIAlU 110 YCTPAHEHUIO TIPOOEIIOB B CHCTEME 3HAHUN U YMEHUI
CTYACHTOB, IO yJIyUYIIEHUIO PE3yJIbTaTOB PAOOTHI.

CtpykTrypa u ¢popma oT4eTa 0 J1a00paTOPHOIi padoTe
B otdet nmo nabopaTopHoii paboTe TOKHBI OBITh BKIIOUYEHBI CIICTYIOIINE TTYHKTHI:

—  TUTYJIbHBIN JIUCT;

- 11eIb paboTHI;

—  KpaTKHe TEOPETUYECKUE CBEICHUS;

—  OIIMCAHME 3KCIEPUMEHTAIBHON YCTaHOBKU M METOJIMKH SKCIIEPUMEHTA;
—  DKCIepUMEHTaJIbHbIE Pe3yJbTaThl;

—  aHaJu3 pe3ysbTaToB paloTHI;

—  BBIBOJBL

TpeGoBanus k 0popMIICHHIO 0TYETA 0 J1A00PATOPHOIi padoTe

TumynvHolll Tucm SBISIETCS TIPBOM CTpaHUIIEH JTF000M HAYYHOM pabOTHI U 1T KOHKPETHOTO
BUa pabOTHI 3aMOJIHACTCS 10 ONpeAeNeHHbIM npaBuiaM. /s nabopaTtopHoil pabOThl TUTYIIBHBIHI
JUCT 0OPMIISIETCS CIEAYIOUIIM 00pa3oM.

B BepxHem moie 5mcTa yKa3bplBalOT MOJHOE HAWMEHOBAaHWE Y4YeOHOTO 3aBElCHUS W
Kadeapel, Ha KOTOPOH BBITIOJHSIACH TaHHAS padoTa.

B cpemnem mone ykaspiBaeTcsi Buja paOoThL, B JaHHOM cllyyae JlabopartopHas paboTa c
YKa3aHuEeM [OUCHHUILIMHBI, I10 KOTOpOfI OHa BBIIIOJIHEHA, W HMXC €€ Ha3BaHUC. Hazpanmne
71a00paTOPHOI PabOTHI MPUBOAUTCS O€3 CIIOBA Mema U B KaBBIYKH HE 3aKITFOYACTCS.

Janee Onmmke K MpaBOMY Kparo TUTYJIBHOTO JIMCTA YKa3bIBAIOT (DaMUIINIO, HHUIHAJBI, KypC
U TPYIINY Y4YaIlerocs, BHIIOJIHUBIIETO padoTy, a Takke (aMUINI0, MHULUAJBI, YUCHYIO CTETIEHb U
JOJKHOCTB MPENoJIaBaTesl, IPUHSBIIETO padboTy.

B HImKHEM moJie HMCTa yKa3bIBaeTCS MECTO BBITIONHEHHs pabOTHI M Toj ee HanmucaHus (0e3
CJIOBa 200).

Llenv pabomul MOTKHA OTpakaTh TeMmy J1labopaTOpHOM paboThl, a TakKe KOHKpPETHBIC
3aJ]auy, TOCTABIICHHBIE CTYIEHTY Ha TEPHOA BBIMOIHEHUs paboTel. [To oObemy menb paboThl B
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3aBUCUMOCTH OT CJIOXHOCTH M MHOT'033JJa4HOCTH Pa0dOThI COCTABISIET OT HECKOJIbKUX CTPOK 110 0,5
CTpPaHHIIBL.

Kpamxue meopemuueckue ceedenusi. B 3ToM pasnene uznaraercst KpaTkoe TEOPETHUECKOe
OMHCAaHUE H3Y4YaeMOro B paboTe SBJIEHUS WM Hpolecca, MPUBOAITCS TaKKe HE0O0XOAUMBbIE
pacueTHble (Gopmyiibl. MaTepuan pasjiena He J0JDKEH KOIMUPOBaTh COAEP)KaHHE METOIUYECKOro
nocoOust WM y4eOHMKa N0 JTAHHOH TeMe, a OTPaHWYMBACTCS W3JIOKECHHEM OCHOBHBIX TOHSATHHA M
3aKOHOB, pacueTHbIX (OpMyJ, TabIuUl, TpeOyIOIUXCS A JalbHeHmel o0paboTKU MOTydYeHHbIX
AKCIIEPUMEHTAIbHBIX pe3yibTaroB. OObeM nuTeparypHoro o03opa HE JOJDKEH MpeBblaTh 1/3
YaCTH BCErO OTYETA.

Onucanue 35KCNepUMEHMANLHOU YCMAHOBKU U MemoouKu 3Kcnepumenma. B naHHOM
paszesne NpUBOAUTCS CXeMa SKCIIEPUMEHTAIbHON YCTaHOBKHU C OIMUCAHUEM €€ paboThl U MOAPOOHO
U3JIaraeTcsi METOJMKAa MPOBEACHUS SKCIEPUMEHTa, MPOIecC MOIYYEHHs] JAHHBIX U CIIOCO0 HX
o0pabotku. Eciiu ucnosb3yroTes cTaHAapTHBIE MAaKeThl KOMIIBIOTEPHBIX MPOrpamMM AJisi 00paboTKH
SKCIEPUMEHTAIbHBIX  PE3YyJbTaTOB, TO  HEOOXOAMMO  OOOCHOBaTb  BO3MOXKHOCTb U
1eJ1IecO00Pa3HOCTh UX MPUMEHEHHUs, a TaKkkKe MOAPOOHOCTH 00pabOTKM AAHHBIX C MX IOMOUIBIO.
Jliia 1abopaTopHBIX paboOT, CBA3aHHBIX C KOMIIBIOTEPHBIM MOJEIUPOBAHUEM (PU3NYECKUX SBICHUI
U TPOLIECCOB, HEOOXOAUMO B 3TOM paszfielie ONUcaTh MAaTEMATHYECKYI0 MOJIENIb U KOMIIbIOTEPHbIE
MIPOrPaMMbl, MOJIEITUPYIOLIUE TaHHBIC SBJICHUSI.

OKkcnepumenmanvhvie pe3yiomamul. B 3TOM paszzene NPUBOAATCA HEMOCPEACTBEHHO
pe3yJIbTaThl, MOJyYEHHBIE B XOJi€ MPOBEACHUS JIaDOpATOPHBIX padOT: SKCIEPUMEHTAIbHO WU B
pe3yabTaTe KOMIIBIOTEPHOTO MOJEIMPOBAHUS OIpEe/ICHHbIE 3HAu€HHWsl BEJIUYMH, Trpaduky,
Tabnuuel, quarpammbl. O0s3aTeIbHO HEOOX0IUMO OLEHUTH MOTPEHIHOCTH U3MEPEHUH.

Ananuz pezynomamog pabomoi. Paznen oryera JOJDKEH COJEpXaThb IMOAPOOHBIN aHaIM3
MIOJIy4YE€HHBIX PE3YyJbTaTOB, MHTEPIIPETALMIO 3TUX PE3yJIbTaTOB Ha OCHOBE (PU3UUYECKHUX 3aKOHOB.
Crnenyer cpaBHUTH HOJIYYECHHBIE PE3YJbTaThl C U3BECTHBIMH JIMTEPATYPHBIMU JTaHHBIMHU, 0OCYTUThH
UX COOTBETCTBHUE CYILECTBYIOIIMM TEOpeTHUYEeCKUM MojensMm. Eciin oOHapyXeHO HEeCOOTBETCTBUE
MOJIyYEHHBIX Pe3YyJIbTaTOB U TEOPETUUYECKUX PACUETOB WM JIMTEPATYPHBIX JAHHBIX, HEOOXOAUMO
00CYIMTH BO3MOXHBIE IIPUUNHBI ITUX HECOOTBETCTBUIA.

Bvigoovi. B BbIBOZAax  KpaTKO  W3JaraloTcs  pe3yjbTaThl  pabOThl:  IMOJY4YCHHBIE
OKCIEPUMEHTAIBHO WM TEOPETHYECKH 3HAYCHHS (DU3WYCCKUX BEJIWYHMH, MX 3aBUCHMOCTH OT
YCIOBUH IKCHEPUMEHTA WM BHIOPAHHOM PAacyeTHOW MOJEIH, YKa3bIBAaeTCs UX COOTBETCTBHE HIIU
HECOOTBETCTBHE (U3NYECKMM 3aKOHAM U TEOPETHYECKHMM MOJENSM, BO3MOXKHBIC HPUYHHBI
HECOOTBETCTBHUS.

Otyet mo nabopaTopHoil padore odopmisieTcss Ha Oymare cranmaptHoro gopmara A4 Ha
OJIHOM CTOPOHE JINCTA, KOTOPHIE CIINBAIOTCSA B CKOPOCIIMBATEIIE WM NeperuieTatores. JlomyckaeTcs
opopmieHue ordera 1o  JabopaTopHOW ~ paboTe  TONBKO B OJCKTPOHHOM  BHJIE
cpeactBamu Microsoft Office.

Bo3moxHO 0hopMIISTH B KOHIE ceMecTpa OOLIUil OTYET MO BCEMY LUKIY Ja0OpaTOpHBIX
paloT, NOCBALICHHBIX UCCIIEI0BAaHUIO OAHOTO M TOTO MPOLECca pa3HbIMU METOAaMH, O(GOPMIISIOTCS
TaK)K€ M OTJENbHbIE OTYETHl MO KakIoW padoTe IuKia 1Mo Mepe ux BblnojgHeHWs. Ha ocHoBe
OTYETOB MO KaXJOW paboTe B KOHLE ceMecTpa o(opMisieTcss UTOTOBBIA OTYET, B KOTOPOM
OCHOBHOE€ BHUMAaHHE JOJDKHO OBITh YJEJIIEHO aHAJINW3y pe3ysbTaToOB, IOJYYEHHBIX B DPAa3HBIX
nabopaTOpHBIX paboTax.

MeToan4yeckue yKazaHHus I 00y4AI0MIUXCS 10 MPOXO0KACHUI0 CAMOCTOATEIbHOM
padoTsbI

B Xxoje BBITIOJHEHUS CaAMOCTOSTENLHOW pabOThI, OOYYaIOUIMICS BBIMOJHACT PAaOOTy IO
3aJJaHAI0 W TIPH METOJMYECKOM PYKOBOJICTBE IIpErojaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHSI.

Jnst oOydarommxcss 1Mo 3a04HOM (opMe OOydeHUs, CaMOCTOATENbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.
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B mporiecce BBIMOMHEHUST CaMOCTOSTENBHOM paboThl, y oOydaromerocs (GpopMHPYETCs
1esiecooopasHoe MIaHUPOBaHUE paboyero BpeMEHH, KOTOPOE TO3BOJISICT UM pa3BUBATh YMEHHS U
HaBBIKM B YCBOCHUHU U CUCTEMATH3AIlMU TPHOOPETAEMBIX 3HAHHIA, 00CCIICUNBACT BHICOKHI YPOBEHb
YCIIEBAEMOCTH B MEPUO]] 00yUEHHSI, TOMOTAET MOJyYUTh HABBIKU TTOBBIIIEHHS MTPOPECCHOHATEHOTO
YPOBHSL.

MeToauyecKMMH ~ MaTepuajiaMd,  HalpaBJIAIONIMMH  CaMOCTOSTEIbHYIO  paboTy
00yJaroNuXcs SBIISIOTCS

— y4eOHO-MeTOAMYECKUN MaTepuai Mo AUCLUUILIINHE;
— METOJIUYECKHE YKa3aHHs IO BBIMOJHCHUIO KOHTPOJIBHBIX PA0OT (Isl 00YYaIOIIHUXCS 110
32049HOU opMe O0yUeHUS).

MeToanueckue yKa3aHusi JUIsE 00yYAKIIUXCSI IO MPOXO0KIEHUIO POMEKYTOYHOMH
aTTecTaluu
IIpomexyrounas arrecranus o0yyaromuxcs [IpeLyCMaTpuBacT OLICHUBAaHUE
HpOMe)KYTO‘IHBIX U OKOHYATCJIIBHBIX peSy.]'IBTaTOB O6y‘-IeHI/I${ 110 OUCIHUIIIINHC. OHa BKJIIHOYACT B
ceOst:

— 9K3aMeH — (hopMa OIEHKM 3HAHWIA, OJYUYCHHBIX O0YYArOIIMMCS B TPOIIECCe M3YUCHUS
BCEH IMCIMIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITEIILHON PabOThI, CIOCOOHOCTH MPUMEHSATH X
JUIL  pellleHUs TpaKTHUECKUX 3ajady. OK3aMeH, KakK [PaBUJIO, MPOBOJUTCI B IEPUOJ
9K3aMEHALIMOHHON CECCUM M 3aBEpIIAeTCsl ATTECTAlMOHHOW OLIEHKOH «OTIMYHO», «XOPOILOY,
«y/I0BJIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIBHOM.

— 3aueT — 3T0 (opMa OLEHKH 3HAHUH, MOIy4YEeHHBIX OOYy4yaroIIMMCS B XOJ€ H3Yy4EHUs
y4eOHOH AMCUUIUIMHBI B LEJIOM MM IIPOMEKYTOYHas (10 OKOHYAaHMM CEMECTpa) OLIEHKa 3HAHUHI
00y4aroImuMcs TI0 OTJICJIbHBIM pa3zesiaM JAUCIUILTUHBI ¢ aTTECTAIIMOHHON OLIEHKOM «3a4TeHO» WIH
«HE 3a4TCHO.

CucremMa OIICHOK TMPH TIPOBEICHHM IPOMEXKYTOYHOH aTTEeCTallud OCYIIECTBIIAETCS B
COOTBETCTBMM ¢ TpeboBaHusMu [lomoxenuit «O TekylleM KOHTpOJE YCIIEBAEMOCTH H
IIPOMEXYTOUHOM arrecTtauuu cTyneHToB ['YAII, oOydaromuxcss mo mnporpamMmam BBICHIETO
obpazoBanust» U «O MOIYJIBHO-PEHTUHTOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOH paboThI
ctyneHToB B ['YAII».
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