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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

Henu AUCHUIIMHBI - OOECIECUUTH IMOJIHOE YCBOCHHUE TEOPETHYECKUX U MPAKTHYECKUX OCHOB
COBPEMEHHOW XMMHH M XUMUYECKOW O€30MaCHOCTH; O3HAKOMHUTH CTYJACHTOB C KIIOYCBBIMH ACIICKTAMH
9KOJIOTH3AIMN XUMHUYECKHUX MMPOU3BOJCTB, B TOM YHCIIE OCHOBHBIMH CIIOCOOAMH YMEHBIIICHHS UX BPEIHOTO
BO3JEHCTBUS HA OKPYKAIOIIYIO CPEAy, a TAKKE C HOBBIMU IMPUOPUTETHBIMHU HANPAaBJICHUSIMHU Pa3BUTHS
XUMHYECKUX UCCIIEOBAHNI B TEXHOJIOTHH.

3agaum:

- W3y4UTh CTAaHJAAPTHl KayeCcTBAa OKPYKAIOIIEH Cpeapl; XUMHUYECKHE AaCIIEKThl 3arps3HEHUs
aTMocdepsl, THAPOCEPBI U TUTOCEPHI;

- paccMOTpETh COBPEMEHHbIE XUMUYECKHE POU3BOJICTBA U IKOJIOTUUECKUE TPOOJIEMBI, BBI3bIBAEMbIE
UMU;

- OCBOUTD MOHATHS «MOHUTOPHUHI» U «3KOJOTHYECKUH pUCK»;

- U3y4YUTh MOPSI0K OLIEHKH SKOJOTUYECKON 0€301MacHOCTH JEHCTBYIOIUX XUMUYECKUX PEAIPUITUN
Y OCHOBHBI€ NPUHIIUITBI OPTaHU3AIMHA MAJIOOTXOAHBIX TEXHOJIOTUH;

- HAy4UThCs OLICHUBATh MOCIEACTBUS BO3ACUCTBUSA HA YEIOBEKA ONACHBIX, BPEIHBIX U NOPAKAIOIINX
(bakTopoB;

- copMupOoBaTh HAaBBIKM IUIAHUPOBAHUS M OCYIIECTBIEHUS MEPOINPHUATHA MO MOBBILICHUIO
YCTOWYMBOCTH MTPOU3BOICTBEHHBIX XUMUYECKHX CUCTEM U OOBEKTOB.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrpaMMbl

JucruniauHa oTHOCUTCS K 6a30Boi yactu 651oka [ «/luciurmmnab (Mo Tysn)»»

[IpepexBusuthl aucturumnbl: b1./].5.19 Coepemennas sxonocus u 2100anivhble dKo0aN02UHECKUE
npoobnemsl

[ToctpexkBusuthl mucturuubl: b2.11.B.I11.3 Hayuno-uccredosamenvcxkas paboma, b2.11B.I11.4
IIpeoounnomnasn npaxmuxa

3 TpeOoBaHusl K pe3yJbTaTaM 00y4YeHHs MO TUCUHUIIJIMHE

[Ipouecc n3yueHus: AUCUUILTUHBI HAIIPaBJIeH Ha POPMHUPOBAHUE CIAEAYIOIINX PE3YIbTATOB 00YUECHHUS

[Tnanupyemsble pe3ynbTaThl
00yueHus Mo TUCIUILIMHE,
Kon u HaumeHoBaHue Ko 1 HanMeHoBaHMe MHIUKATOPA
(bopMHUpYEeMBbIX KOMIETSHIIHHA JOCTHKEHHS] KOMIIETCHIIUU XAPAKTCPUSYIOTIHE STaTlbt
dbopMupoBaHHS
KOMITIETEHIIUH
OIIK-2 Cnoco6en npooauts |OIIK-2-B-1 PaGotaer ¢ XuMU4eCKUMHU 3HaTh: NpaBUIIa TEXHUKU
XMUMHYECKUN SKCIIEPUMEHT C | BEIIeCTBAMU C COOIIIOJICHUEM HOPM TEXHHUKHU |0e30MacHOCTH Mpu pabdoTe ¢
HCIIOJIb30BAHUEM 0€30MacHOCTH XUMUYECKUMHU
coBpeMmeHHoro obopynosanus, |OIIK-2-B-3 [IpoBoaut uccienoBanus BEILIECTBAMU; OCHOBHbIE
coOroast HOpMbI TEXHUKU CBOWCTB BEILIECTB U MATEPUAJIOB C MOAXOAbI K aHATIU3Y
0€30MacHOCTH MCIIOJIb30BAHUEM COBPEMEHHOTO HAyYHOTO  |BELIECTB Pa3IUYHOU
000pyn0BaHUS TIPUPOJIBI;
BO3MOKHOCTHU u
OTpaHUYEHUS NPUMEHEHUS
buznuecKux METOJI0B
UCCJIEI0BaHUSl XUMUYECKUX
00BEKTOB
Ymersb:




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TATbI
dbopmupoBanus
KOMITETCHIIU I

co0mroast HOpMbI TEXHUKU
0€30MacCHOCTH ITPOBOIUTD
HCCIICIOBAHNS CBOMCTB
BEIIECTB M MAaTEPHAJIOB C
HCII0JIb30BaHHEM
COBPEMEHHOTO HAYYIHOTO
000pyI0BaHUS

BJiajnerb: HaBbIKAMU
paboTHl ¢ XUMHYECKUMU
pEaKTUBaMU C
COOJII0ICHUEM HOPM
TEXHUKH 0€30I1aCHOCTH

4 CTpyKTYypa U coiepKaHue TUCUUILTUHBI

4.1 CTpyKTypa IUCHMILIHHbI

OO6mast Tpy10€MKOCTh JUCIUIUIMHBI COCTABISAET 5 3aueTHRIX enuuuIl (180 akameMudeckux 4acon).

Tpyn1oeMKOoCTb,
Bun paboTst aKaJIeMHYECKUX YacoB
9 cemectp BCETO
Oo611asi TPy10€MKOCTh 180 180
KonrakTHasi pabora: 102,25 102,25
Jlexuun (JI) 52 52
JlabopaTtopHubie paboTs (JIP) 50 50
[TpomexxyTounas arrectamus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTe/ibHas padoTa: 77,75 77,75
- BbINONIHEHUE UHOUBUOYATbHO20 MBOopYecKo20 3a0anus (UT3);
- camono02omosKa (npopabomxa u nOBMopeHue 1eKYUOHHO20 Mamepuala u
mamepuana yueOHUKo8 u y4eonvix nocoouti),
- 10020MOBKA K 1aOOPAMOPHBIM 3AHAMUIM;
- 10020MOBKA K NPOMENCYMOUHOMY U PYOEAHCHOMY KOHMPOJIIO.
Bua uToroBoro KOHTpoJIf (3a4eT, IK3aMeH, 1 PepeHTUPOBAHHBIN 3aver
3a4er)

Paznensl JAUCHUIIIIMHBL, NU3Yy4aCMBbIC B 9 CEMCCTPC

KonnyectBo yacos
Ne ayIMTOpHAas
pasena HaumenoBanue pasziesnon BCero pabota BHEay/l.
T 13 | 1P pabota
1 BBeneHune B COBpEMEHHYIO XUMUIO U XUMHUUYECKYIO 12 4 - 8
0€30IaCHOCTb.
CraHziapThl KauecTBa OKPYKaloIIen Cpeibl
2 DKosornyeckue npooaeMbl XUMUH aTMOC(HEPHI 48 10 28 10
XuMUS 3arpsi3HEHNS BOJT
XuMUs 3arpsi3HEHNs IOYB
3 XUMHYECKOE 3arpsi3HEHUE PaCTEHUN 16 4 2 10




KonuyecTBo yacoB
Ne ayIUTOpHAas
pasnena HaumenoBanue pasznenon BCEro paBota BHEAY/I.
T 113 | JIP pabora
MIPOMBIIIJICHHBIX IEHTPOB U €r0 MOCIEICTBHS
4 XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeabl U 16 4 2 10
3/I0pPOBbE HACETICHHS
5 DKOTOKCUKAHTHI KaK dKOJIOTHYecKasi mpodiema 16 4 2 10
COBPEMEHHOCTH
6 MOHUTOPHHT OKpY’Karolel cpebl. XUMUYECKHE 16 4 2 10
OCHOBBI IKOJIOTHUECKOTO aHaJIN3a
7 Or1eHKa 3KOJIOTHYECKOTO PUCKA U IKOJIOTO- 16 4 2 10
XUMHUYECKask SKCIePTH3a
8 CoBpeMeHHBIE XUMUYECKHE MPOU3BOJICTBA U 40 18 12 10
9KOJIOTMYECKHE MTPOOIIEMbI
Wroro: 180 52 50 78
Bcero: 180 52 50 78

4.2 Coneprxxkanme pa3iejioB IMCUUNIMHBI

1 BBengeHne B COBPEMEHHYI0O XHMHI0O M XHMHUYeCKYH Oe3omacHocTh. CTaHaapThl KadecTBa
OKpY:Kawouei cpeabl

COBpeMeHHaSI XAMHS U XUMHYecKasg 0e30I1acHOCTh — Kak JUCHUIIIMHA: IpCIMET, HCIN U 3ada4u.
Cucrema «Oxpyxarmas cpeaa — 4denoBek». [IpobGnembr B3ammojaeicTBus. OOecredeHue yCTOWYHUBOTO
pa3BUTHUsS LMBWIM3ALMKM KaK BaxHeimas mpolieMa COBPEMEHHOCTH. VICTOYHHMKH  3arpsi3sHEHHS
OKpyXammiei cpenpl, kinaccudukanus. Oxojorudeckue (akTopsl cpedbl, kiaccupukauug. Kpurepuu
OIICHKH COCTOSIHUS OKpY)Kalolleld Cpebl: CaHUTApHO-TUTMEHHYECKHE TO0Ka3aTed U 3KOJOTHYecKHe
kputepuu. HopmupoBanue armocdepHbix 3arpsizHeHnil. HopMupoBaHnue 3arps3HsOmKUX BEIIECTB B BOJIHBIX
o0wekTax. HopmupoBanue copeprkanusi BpeHbBIX BEILIECTB B TIOYBE.

2 DJkoJsiornyeckue mnpoodgeMbl XuMuM arMocdepbl. XuUMHUS 3arpsi3HeHHsi BoOA. XHUMUs
3arpsi3HeHus NMOYB

Crpykrypa u coctaB atmocepbl. OCHOBHbIE HCTOYHHMKHU 3arpsi3HEHUST aTMOC(EPHOTO BO3IyXa.
XUMHU3M U MeXaHU3M 00pazoBaHus a’dpo3oseit B atmochepe. CoennHeHus cepbl U a30Ta B atmMocdepe: myTu
MOCTYIUIeHUs, mnpeBpamieHus. Kucrnotnas ceaumenTtanus (KuciaoTHele aoxkau). lloBeneHue o30Ha B
atMocdepe. [leiictBue 030Ha Ha XUBble OpraHu3Mbl U MaTepuaibl. «[lapHukoBbI >PPexT», MexaHuzMm
BO3HMKHOBEHHA. CMmor: ycioBusi (OPMUPOBAHUSA, BHUJBL. MepONpUSTHS MO CHUXEHHUIO 3arps3HEHUS
atMocdepHoro Bo3ayxa. CamoounieHue atMochepsl.

I'unpocdepa xak mpupoanas cpeaa. CocraB ruapochepsl. McTounuku 3arpsizHeHUs: THIpochepsl.
[IpeBpanieHue XMMHUYECKUX BEIIECTB B BOJHOM cpeje. 3almurTa BOAHOW Cpeabl OT 3arpsisHeHus. MeTonabl
OUYMCTKU CTOYHBIX BOJI. Kputepuu olieHKH KauecTBa MUThEBOW BOJBI.

Jlutocepa kak mpupogHas cpena. Xumudeckuit cocraB nutochepsl. IlpeBpamienue coeanHeHuit
ceppl W a3otra B mouBe. lloBeneHuwe ramoreHoB B MOYBE. TEXHOTEHHbIE MMOTOKM BEIIECTB, SMUTPALIUS
XUMHUYECKUX AJIEMEHTOB B TMOYBEHHOM cJio€. BiusiHME TsDKENbIX METAIOB HAa KadyecTBO MOuB. BiusHue
KHCTIOTOOOPa3yIOIIKX BEIIECTB HAa Ka4yecTBO MOUB. [lecTUIn bl Kak 3arpsA3Hsomui GakTop. DKOIOTHYECKHE
MOCJEACTBUSL IPUMEHEHUS TECTULIU]IOB.

3 Xumnyeckoe 3arpsi3HeHHe PacTeHHii MPOMBINLIEHHBIX HEHTPOB U €ro MocJieACTBUSA

BrnusiHue XMMHYECKOTO 3arps3HEHHs Ha MPOIECChl METa0oM3Ma M aHATOMO-MOP(OIOTHYECKHE
ocobeHHocTH pacteHuid. [locrmeacTBusl BO3JEMCTBHS TOKCHYHBIX COEAMHEHWN Ha pacTeHus. BrusHue
KHCIIOTHBIX OCAJIKOB, TSDKEJIBIX METAJIOB, MBUIA Ha PACTUTENbHBIA OKpOB. [IpuMeHeHre OMOUHINKATOPOB
JUIsl OLIEHKU YCTOMUYMBOCTU 3KocucteM. duromoaynu. bruoreoxumuueckas oreHka tepputopuii. Kpurepun
OIIEHKH COCTOSIHUSI PACTUTENIHOCTH.

4 XumMnueckoe 3arpsi3HeHHe OKPY Kaloleil cpeabl U 310POBbe HACETeHUS

Cucrema «cpena-3gopoBbe». Kputepun coctosiHust 340poBbsi. CaHUTApPHO-3MUIEMUOIOTMUYECKOE
Onaromnonyune HaceneHusi. Kanieporennsie pakTopsl cpebl. BenecTBa-TOKCUKAHTHI B TPOIYKTAaX MUTAHUS.



Bnusinue aTMmocgepHBIX 3arps3HeHHH Ha 370poBbe HaceneHus. Boma kak Qakrop 310poBbs. Boennbie
JEeWCTBUS Kak (aKTop 3arpsi3HEHUS MPUPOIHON cpelibl. XMMUYECKOE OpYKHE

5 JKOTOKCHKAHTBI KaK IKOJ0ru4ecKas nNpodjaemMa COBpeMEHHOCTH

Mepsl TOKCHYHOCTH BemiecTB. OnacHble U 0CO00 OMacHbIe AKOTOKCHKAHTHI (TSDKENbIE METaJUIbI,
IIECTULU/IbI, JUOKCHHBI, I0JINAPOMATUYECKUE YIIIEBOI0pOibl). IIoBeIeHNE IKOTOKCUKAHTOB B OKPYXAIOLIEH
cpene. buotpanchopmarust SKOTOKCUKAHTOB. IlociieacTBUsST BO3AEHCTBHS TOKCHYHBIX BEIIECTB Ha
ouochepy.

6 MOHUTOPHMHT OKpY:Kaeil cpeibl. XMMHYECKHEe 0CHOBBI IKO0JIOTHYECKOr0 aHAIU3a

HayuHble OCHOBBI COBpPEMEHHOW KOHILENIMM MOHMTOpUHra. lLlenmnm W 3agaduM 3KOJIOTMYECKOTO
MOHUTOpUHra. CHUCTEMBI aBTOMAaTUYECKOIO MOHMTOPUHIa. JIMCTaHIIMOHHBIE METOJbl HCCIIEJOBAHUS
OKpY)Karolllel cpeibl U €€ HW3MEHEHHsA. Pojib XMMHUM B 3KOJIOTMYECKOM aHain3e. MeTobl onpeneneHus
3arpsI3HAIOIIMX BEILECTB.

7 OneHKa 3K0JIOTHYeCKOr0 PUCKAa H IK0JIOr0-XUMHUYecKasi IKCIepTu3a

XUMUYECKUI aHAIN3 U YIPABJICHNE SKOJIOTHUYECKUM PUCKOM. YS3BUMOCTh HACEIEHUS B BOCIIPUATUI
pucka. CHIKEHUE pHUCKa. PaH)XMpoBaHME 3KOJOTMYECKHX MMpoOieM Mo CcTeneHu pucka. [IpuHuuner u
KPUTEPUHU IKOJIOTO-XUMHUYECKOM IKCIIEPTU3bL. DKOJIOTUYECKOE ayTUPOBAHHUE.

8 CoBpeMeHHbIe XMMHYECKHE MPOU3BOJACTBA U IKOJIOTHYEeCKHe MPOodaeMbl

Knaccudpukanuss XuMuyeckux peakTHUBOB. R-uHaexcel it 0003HAa4YeHHs] ONACHBIX CBOMCTB
XUMHYECKUX BEIIECTB. S-WHICKCHI I 00O3HAUeHUs TPeOOBaHWU MO TEeXHHKEe Oe3omacHOCTH. CrocoObI
XpaHeHHUsl peakTuBOB. [locyna Juis XpaHeHHs] PEakTHUBOB Pa3IMYHBIX KJIAcCOB OMAacHOCTU. MapKHpOBKa.
TpaHcropTUpOBKa U NepeMelleHUue PeaKTHBOB.

B3aumocBsa3p mpoGiieM SKoJIOTMH U O€30MACHOCTHM XUMHUYECKMX MPOU3BOJCTB. McTouHuKH
3arpsi3HEHUS. B XUMUYECKOW MPOMBIIITIEHHOCTH. [lOTEeHIMANbHO ONAacHbIE TEXHOJOTHYECKHE IPOLIECCHI
XUMHUYECKUX U HEPTEXUMHUUYECKUX TPOU3BOJACTB. ODKOJOTHYECKHE MPOOJIEMBbl OTHAENBHBIX XHMHUYECKUX
MIPOU3BOJICTB (IIPOU3BOACTBO aMMHaKa, a30THOI KUCIIOTHI U ee coJiel, hocdopa, CHHTETUIECKOTO ATUIIOBOTO
cnupTta). [loHmkeHne B3pbIBOONIACHOCTH OT/IENIBHBIX IPOLIECCOB XMMUYECKUX MPOU3BOJICTB. DKOJIOTUYECKHE
npoOseMbl OTIENBHBIX OTpaciel NPOMBIIUIEHHOCTH (TEIUIO’HEPreTHKa, TUAPOIHEPreTUKa, aToMHas
SHEPreTHKa), aBTOTPAHCIOPT U OKpyXkaromas cpena. Kputepun coBepiieHCTBa TEXHOJIOTMUECKUX CUCTEM U
UX CBA3b C BO3JICHCTBHEM XHMMHMYECKOIO TPEANPUATHS Ha OKpyXawomyro cpeny. HagexnocTts
00OpyJOBaHUs, CUCTEM [JUATHOCTUKM M YIpPaBIEHUS s oOecreueHHs Oe30IacHOCTH XMUMHYECKHX
Ipou3BOACTB. Pecypco- u sHeprocOeperaromme TeXHOJIOTMM B XMMHUH, BTOPUYHOE HUCIOJIb30BAHUE CHIPBS,
KOMIUIEKCHasi IepepaboTKa CbIPbs, 3aMKHYTbl€ TEXHOJIOTUYECKHE IIPOLIECChl KaK IyTH peLIeHHs
9KOJIOTUYECKUX ITPOOIIEM.

Mertoabl mnepepaboTKu M 00e3BpexuBaHUS OTX0A0B. [IpoGiema 3aXOpOHEHUS OTXOJOB.

OKOJIOTUYECKMM KOHTPOJIb Ha XUMHUYECKMX NPEAIPUATHAX. ABAPUHHO XUMHUYECKH OIACHBIC
BemecTBa (AXOB). 3amuTa Ha XuMUYecKn onacHbIX 00bekTax (XOO0). be3omacHOCTh Tpyna B XUHMUYECKOH
IIPOMBIIIJIEHHOCTH.

4.3 JlabopaTopHbie padoThI

Ne Kon-Bo
Ne JIP HaumenoBanue nabopatopHbsix paboT
paszena 4acoB
1 2 OrnpezneneHre yriekuciioro raza U KUCJIopo/ia B BO31yXe 4
IIPUJIOPOKHOM 30HBI M B TIOMELIEHUAIX
2 Omnpenenenre JUOKCH]IA CEPhI B BO3AyXe paboueil 30HbI 4
3 Ornpenenenre Macchbl HEPACTBOPUMBIX M pACTBOPUMBIX BELIECTB B 4

aTMocgepHBIX ocajikax. OnpeseneHne KUCIOTHO-OCHOBHBIX CBOMCTB
aTMOC(EepHBIX 0Ca/IKOB

4 OmnpeneneHue NMpo3pavyHOCTH, 3aMaxa, BKyca U IPUBKYCa, CyXOro 4
ocrartka, pH nuTbeBoil BOJBL.

5 OrnpezenieHre CTENEeHN 3aCOJICHHOCTHU TIOYB 4

6 3 BnusiHue cpenpl Ha mpopacTaHus CEMSIH 4

7 2-3 3amura 1a00paTopHBIX paboT 4

8 1-8 Pemenue 3amau 10

9 8 CemuHaps! «COBpEMEHHBIE XMMUYECKHE ITPOU3BOJICTBA U 12




Ne Kon-Bo
Ne JIP HaunmenoBanue nabopatopHbIx paboT
pazznena 4acoB
HKOJIOTUYECKUE TPOOIEMBI»
Wroro: 50

5 Y4yeOHO-MeTOANYECKOE 00ecTIeueHHe TUCIIUIIIHHDI
5.1 OcHoBHas IUTEpaTYpa

1. Xumus okpyxaromieir cpenpl: yueonoe nocodue [Tekcr] / C. JI. bemomyxos, H. K. Cronsies,
M. B. TrwotionskoBa.- [Ipocnekr, 2020. - 240 c.

2. T'ycakoBa H. B. TexnocdepHas 0e30macHOCTh: (PH3UKO-XUMUYECKUE TPOIECCHl B TexHOchepe
[DnexTponHbIit pecype] : yuebnoe nocodue / H.B.I'ycakosa - M.: HULl UTH®PA-M, 2015. - 185 c. Pexxum
noctyna: URL: https://znanium.com/catalog/product/461112

3. Tpudonos K. 1. ®dusnko-XxuMHUECKHE TMPOLECCHl B TexHochepe [DmexTpoHHBIH pecypc]
yueoOnuk / K. U. Tpudonos, B. A. JleBucunos - 2 u3., ucnp. u jgoi. - M.: ®opym, HUL] UHO®PA-M, 2015.
— 256 c. Pexxum noctyma: URL: https://znanium.com/catalog/product/488268.

5.2 lomosiHUTe/IbHAS JIUTEPATypa

1. Jloxuuuenko O. B. Oxonoruueckas xumus [Tekct] : y4ued. mocoOue uisi CTyA. BBICHI. Y.
3aBenenuii / O.B. Jloxxanuenko. — M.: «Akanemust, 2008. — 272 c.

2. 3agaun U BOIPOCHI MO XUMHUH OKpy»xKartouieil cpensl [Teker] : yued. mocodue st By3os / H. I1.
TapacoBa, B. A. Ky3nenos, 0. B. CmerannukoB. - M. : Mup, 2002. - 368 c. : w1 - ISBN 5-03-003445-5.

3. Jlxupapn k. E. OcHoBbl xumum oxpyxatomein cpensl [Texcr] / Ilepeon c¢ anrm. B. .
lNopmikoa. — M.: ®U3MATIIUT, 2008. — 640 c.

4. KynaBuna, E. A. Jlaboparopusie 3ausATus 1Mo AuciuIuinHe "CoBpeMEHHAs] XUMHUS U XUMUYECKas
0e30macHOCTh" [DNEKTPOHHBIN pecypc]| : METOIMYECKUE YKa3aHUs ISl 00yJaronuxcsi 0 00pa3oBaTeIbHBIM
porpaMMam BBICIIEro oOpa3oBanus o crenuaabHoCTH 04.05.01 dyHmaMeHTabHAS U IPUKIIATHAS XUMUS
n Hanpasieauio noarotoBku 04.03.01 Xumus / E. A. KynaBuna, H. B. Annpeesa. - OpenoOypr : OI'Y. -
2019. - 38 c.

5.3 Ilepuoanueckue U3TaHus

1. OKull: Okonorus u nmpoMeiuieHHOCT, Poccun — M.: ArenctBo «Pocnieuatsy, 2018.

2. XuMHU4ecKasi IPOMBIIUICHHOCTh ceroHs. - M.: AreHcTBo «Pocreuatsy, 2018.

3. KypHan ananutuueckoi XuMuu : xxypHai. - M. :Akanemusnatientp "Hayka" PAH, 2016.
4. Xumus u xu3ub - XXI Bek : xkypHai. - Mocksa : ArentctBo "Pocneuats", 2015.

5.4 UnTepHeT-pecypcsl

1. OmnexkrponHas Oubmnoreka IQlib (oOpa3oBarenbHble U3AAHUSA, DIEKTPOHHbIE YUYEOHMKH,
cripaBOYHBIC M y4eOHbIe mocobus) - http://www.iglib.ru/ .

2. DOnextpoHHas Oubmmuoteka CaHKT-IleTepOyprckoro rocyJapcTBEHHOTO IOJUTEXHUYECKOTO
YHUBEpcUTETa (MeToauuYecKas M ydeOHas JuTepaTypa, co3laBaeMas B JJIEKTPOHHOM BHJE aBTOPaMH
CII6I'TY no mpodpmmo  oOpa3oBaTelbHOM M HAaydyHOW  J€ATENbHOCTH  yHUBEpCUTETa) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiitr MocKOBCKOTO ToCyIapcTBEHHOTO yHHBepcuTeTa M. M.B. JlomoHOCOBa

4. http://www.edu.ru/ denepanbhsbiii nopran «Poccuiickoe 0OpazoBaHue»



http://znanium.com/catalog.php?item=booksearch&code=%D0%B3%D1%83%D1%81%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0%20%D0%9D.%D0%92.%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D0%B0%D1%8F%20%D0%B1%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C#none
https://znanium.com/catalog/product/461112
http://znanium.com/catalog.php?item=booksearch&code=%D1%82%D1%80%D0%B8%D1%84%D0%BE%D0%BD%D0%BE%D0%B2%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%BE-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D1%8B%20%D0%B2%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B5#none
https://znanium.com/catalog/product/488268
http://www.iqlib.ru/
http://www.unilib.neva.ru/rus/lib/resources/elib/
http://www.msu.ru/
http://www.edu.ru/

5.5 IIporpammHoe obecnedyeHHe, NMpPoecCHOHATbHBbIC 0a3bl JAHHBIX M HHGOPMALHMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Omneparmmonnas cucrema MS Windows (B pamkax JuieH3HoHHOTo cornameHuss OVS-ES
obecrieyeH Bech KOMITbIOTEpHBIH napk OI'Y).

2. Tlaker nactoapHbIX mnpuioxenuin Microsoft Office (Word, Excel, PowerPoint) (B pamxkax
munen3noHHoro cornamenus OVS-ES obGecrieuen Bech kommbroTepHbldt mapk OI'Y) mis moarotoBku
TEKCTOBBIX JIOKYMEHTOB, 00pPa0OTKH IKCIIEPUMEHTAIILHBIX PE3YJIbTATOB U IEMOHCTPALIMH TPE3CHTAIMH.

3. ProQuestDissertations&Theses A&l [DnekrpoHHBIH pecypc]: 0a3a MaHHBIX TUCCEpTAIUN. —
Pexxum noctymna :https://search.proquest.com/, B nokanbhoit cetr OI'Y.

4. SCOPUS [OnekrponHbIii pecype]: pedeparuBHas 6a3a manHbix / kommnanus Elsevier. — Pexxum
noctyna: https://www.scopus.com/, B okanbhoit cetu OI'Y.

5. RoyalSocietyofChemistry [DnekrpoHHBIN pecypc]: modHOTEKCTOBast 06a3a maHHBIX / KoponeBckoe
XUMHUecKoe 00mecTBo BennkoOputanuu. — Pexxum nocryna: http://pubs.rsc.org/, B nokanbroii cetn OI'Y.

6. Springer [DnekTpoHHBIH pecypc]: 0a3a JaHHBIX HAy4HBIX KHHT, >KYPHAJIOB, CIPABOYHBIX

marepuasioB / kommanus Springer Customer Service Center GmbH. - Pexum nmocryma:
https://link.springer.com/ , B noxansHo cetn OI'Y.
7. ABTOMaTHM3MpOBAaHHAs MHTEpPAaKTHBHAas cucremMa cereBoro TectupoBanus - AUWCCT

(3apeructpupoana B POCIIATEHT, CBuzaerenbcTBO 0 rocyAapCTBEHHOM perucTpanyu nporpamMmbl s
OBM Ne2011610456, nmpaBoobnagarens — OpeHOyprckuii rocy1apcTBEHHbIN YHUBEPCUTET), PEKUM JI0CTyIa
- http://aist.osu.ru.

8. Koncynerant I[lmtoc [DnexTpoHHBI pecypc| : cmpaBodHO-TipaBoBas cuctema / Kommanwus
Koncynprant Ilnroc. — DnekTpoH. man. — Mocksa, [1992 — 2021]. — Pexxum JocTyma : B JOKAJIbHOH CETH
Or'y \\fileserver1\!CONSULT\cons.exe

6 MarepuajJibHO-TeXHUYECKOE o0ecnevyeHne JUCUMIIINHBI

Jlng mpoBeleHUs JIEKUMOHHBIX M CEMUHAPCKHUX 3aHATUH HCHONb3YIOTCA YyueOHbIe ayauTOpUHU
Kadeapbl XUMHUUA. AYJUTOPUU OCHAIIEHbI KOMITJIEKTAMH YUEHHYECKOM MeOenn, TEXHUUECKUMH CpPeICTBaMU
00y4eHMs, CITY>KAIUMHU JIJIs TIPEACTaBICHUS yueOHON nHGOpMAaI O0JIBIION ayIUTOPHH.

Jis  mpoBeneHUs — a0OPATOPHBIX — 3aHATHHA  UCHOJB3YIOTCS — JabOpaTopuH, OCHAUICHHBIC
obopynoBaHueM (IIPOEKTOP, MOCKA, MAPTHI, CTYNbsS, BBITSDKHBIE IIKa(bl, 1a00paTOPHBIE CTOJbI, IITATUBBI,
MarHuTHbBIE MEIIAJIKU U JIp.), npubopamu (akBaauctwuiaTopsl, pH —merpsl, KOK, cucrema kanumisspHOro
anextpodopesa «Kamens 105», razoseiii xpomarorpad «Kpucranlroke 4000M», Spectroskan, momsporpad
[1Y-1, cymuibnble mkadbl, MydenbHble TIeUU, BEChl, HarpeBaTeIbHble MPUOOPHI, TEPMOMETPHI, BOSIHBIE U
MacisiHble Oanu, npubop JKykoBa, MUKHOMETp, pedpakTomMeTp, MpUOOp A PpakIMOHHOW Pa3TOHKHU MPHU
aTMoc(hepHOM JaBJICHUH, PUOOP /ISl BAKYYMHO# MEPETOHKHU, MPUOOP TS IEPETOHKH C BOJSHBIM IapoM),
XUMHUYECKON CTeKIsHHOW u (apdopoBoil moCynoi, XUMHYECKMMHU peakTuBaMu. B mabopatopusx
MPEeIyCMOTPEHBI alITeUKa U CPEJICTBA MOKAPOTYIICHHS, a TAKKE UHIMBUyaIbHbIE CPEJICTBA 3AIUTHI.

Jlis mpoBeneHUs TPYNIOBBIX U HUHIUBUAYAIbHBIX KOHCYIbTAllUM, TEKYLIETO KOHTPOJIS H
MPOMEXYTOYHOM  aTTeCTAallMu  HCHOJBb3YIOTCS  CIELMATU3UPOBAHHBIE  AayJUTOPUHU,  OCHAIIECHHBIE
HEO0OXOIUMBIM 000PYOBAHUEM.

[Tomemienne sl cCaMOCTOSITENILHOM PabOThl 00YYaIONIUXCS OCHAIIEHO KOMIBIOTEPHON TEXHUKOH,
noakimoueHHo k cetn "HMHrepHer", u oOecredeHO AOCTYNIOM B DIEKTPOHHYIO HMH(DOPMAIIMOHHO-
oOpazoBatenbHyto cpeay OI'Y.


https://search.proquest.com/
https://www.scopus.com/
http://pubs.rsc.org/
https://link.springer.com/
http://aist.osu.ru/
file://///fileserver1/!CONSULT/cons.exe
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