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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

LenssMu ocBoeHUs yueOHOW AMCHUIUIMHBI (MOIYJIs) «DUBHKO-XUMHUYECKHE
npolecchl B TexHochepe» sABIsoTCS POPMUPOBAHUE Y CTYACHTOB MPEACTABICHUIM
00 OIacCHOCTAX OKPY’KaIoIIeH Cpefbl; Cocobax MX OLIEHKH, MPOrHO3MPOBAHMUS,
peIynpexICHNS; TUITAHUPOBAHUH U TTPOBECHUH 3aIIUTHBIX MEPOTPUATHH.

OCHOBHOI 1LEIBI0 OCBOCHUSA YYE€OHOM AMCHUIUIMHBI (MOAyJs) «DHU3MKO-
XMMHUYECKHE TPOIECCHl B TEXHOCHEpe» SBIACTCSA O3HAKOMHUTH CTYICHTOB C
npolieccaMi  MPEBpAILEHUS  BEIIECTB, COMPOBOXKIAIOUIUXCS ~ M3MEHEHHEM
XUMUYECKUX U (U3HUECKUX CBOMCTB, MpPU KOTOPOM MeEHsETCs TexHocdepa.
[Ipotiecchl U3MEHEHUs BEIIECTBA CBSI3aHbI C BHEITHUMU (PU3UUYECKUMHU YCIOBUSIMH,
B KOTOpBIX OHM TNPOTEKAIOT (TeMIleparypa, JaBjiCHHUE, KOHIEHTpauus U T.1.) U
COIMPOBOX/IAIOTCS BBIICICHUEM WJIM TOIJIOUIeHHEeM JHepruu. M3menss stu
YCIIOBUS, 3aTpAaYMBasi SHEPTUIO HA MOBEACHNE XUMUYECKUX MTPOLIECCOB MM OTBOIS
ee (MOJIydeHHE PHEPTHH 32 CUET XUMHUYECKUX pEeaKlnii), MOXKHO PEerylInpoBaTh
MPOLIECCHl XMMHUYECKOr0 H3MEHEHHUS BEUIeCTB, M, CJIEIOBATEIbHO, COCTaB H
CBOICTBA MOJIy4aeMbIX BEIOPOCOB, COPOCOB U OTXOIOB.

3aauu AUCIUTUIMHBI (MOJTYJISI) SBJISIFOTCS:

- U3yYeHHE 3aKOHOMEpPHOCTEH (U3NYECKUX SBICHUM U XHUMHUYECKUX
IPOLIECCOB B OKpPYXAalolEed cpeae IO0J BO3JACHCTBUEM €CTECTBEHHBIX H
AHTPOTIOTCHHBIX (DAKTOPOB W BO3JCUCTBUS 3arpsA3HUTENCH HAa KOMIIOHEHTHI
aTMocQepbl, TUIpocPepPbI U JIUTOCHEPHI;

- m3yueHue (U3NKO-XMMHUYECKUX MEXaHW3MOB OOpa30BaHHUs MapHUKOBOTO
addexTa, pazpyiieHus 030HOBOTO ciosi, GOpMHUPOBaHUS (POTOXUMUYECKOTO CMOTa,
oOpa3oBaHUS KHUCIOTHBIX JIOKJEH, 3arpsa3HEHUs TeXHOCHEpPHhl TAKEIBIMU
MeTallJIaMH; - U3y4eHHE OCHOBHBIX 3aKOHOMEPHOCTEN paiMalliOHHO-XUMHUECKUX
IPOIIECCOB B TeXHOC(Epe M B3aUMOJICHCTBUE MOHU3UPYIOIIETO M3IYUYCHHS C ee
KOMIIOHEHTaMU;

- TIONyYEHUE TEOPETUUYECKUX NPEICTABICHUNA M MPAKTUYECKHX HABBIKOB
MPUMEHEHHUS MTPOTPECCUBHBIX TEXHUYECKUX 3HAHUH, 00ECTIEYNBAIONINX BBHICOKHI
YHUBEPCUTETCKUN YPOBEHb OaKaliaBpa.

2. [Inanupyemsble pe3ybTaThl 00y4eHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenb GopMHpyeMBIX pe3ylabTaTOB OCBOEHHSI 0Opa30BaTEIbHOU
porpamMmbl (KOMIIETEHLIMI) B pe3yJibTaTe 00yUYeHUs M0 AUCUMIUIMHE (MOIYIIO):

OIIK-1 - Cooco0eH TpPUMEHATH METOIbl  €CTECTBEHHBIX  HAayK,
MaTeMaTHYECKOTO aHaJIN3a U MOJCIIMPOBAHUS, a TaKkKe (DyHTaMEHTaTbHbIC 3HAHUS
XUMHUHM, (U3UKH, MaTeMaTUKA W  OOLIETEXHUYECKUX  JUCLUMUIUIMH IS



dbopmanuzanuu, pacy€éTa U OOOCHOBAHHUSI MHKEHEPHBIX pEIICHUH B 00JacTu
TexHOoc(hepHOU 0e30MacHOCTH;

IIK-7 - CnocobeH OCyLIeCTBISATh B3aUMOJIEUCTBHE C TOCY/IapCTBEHHBIMU
ciy>)k0aMu B 00JacTH OXpaHbl TpyZa, 3KOJOTUYECKOW, IPOW3BOJICTBEHHOM,
MOKapHOW 0€301MaCHOCTH, 3alTUTHl B YPE3BBIYAMHBIX CUTYAIINSX;

K-8 - CmnocoOeH BBIMOJMHAT, paboOTy 1O PEHICHUI0  HAy4YHO-
UCCIIEIOBATENBCKUX 3a]au oOecreueHus: 0e30MacHOCTH MPOU3BOACTB, YeIOBEKa U
OKPYXaIOUIEN CPEJIbL;

YK-1 - CriocoOeH OCMBICIEHHO MOJAXOJUTh K PELIEHUIO 33aJad, BBISBIATH
po0OJIeMbI, CTaBUTh II€J]IH, BBIPAOATHIBATh CTPATETHIO JCHCTBHIA.

OOyueHue 1Mo JUCIUILINHE (MOJTYIIFO ) TIPEIIoIaraet, 4YTo 1o ero pe3ybraraM
oOyuarommiics Oyier:

3HaTh:

- hM3UYECKHE SIBJIICHUS U MPOIIECCHI B OKPY KalOIlel cpejie Mo/ BO3CHCTBUEM
€CTECTBEHHBIX W QHTPOINOTEHHBIX (PAKTOPOB M BO3JCHCTBUS 3arpsi3HUTENCH Ha
KOMITOHEHTBI aTMOC(ephl, TUAPOCPEPhI U TUTOCHEPHI;

-HOPMATHBHO-TIPABOBbIE aKThl M TOCYJApPCTBEHHYIO TOJIMTHUKY B 0OOJACTH
3aIIUTHI OKPYKAIOIIEH CPEJIbI;

- BIUSHUE TPOMBIIUIEHHOCTH M HWHBIX aClEeKTOB aHTPOMNOTE€HHOU
JIEATEIIbHOCTH YEJIOBEKAa HA OKPY>KAIOIILYIO CPEY;

- TOpSJOK TpOBeJAeHUs paboT B 00JacTH UCCIEAOBaHUS BIUSHUS
TexHOC(hephl HA TPUPOTY.

Ymers:

- pemarh THUMOBBIE XMUMHYECKHE 3aJaud W TPOOJIEMBbI, BO3HHKAIOIINE B
OKpY>Karolllel cpe/ie Mpu aHTPOIOIeHHOMN JAEATEIbHOCTH YEJIOBEKa,;

- pelaTh TUIIOBBIE 3a7adud B 00JacTu TeXHOC(hEepHOW Oe30MmacHOCTH,
BO3HUKAIOIIME TPU MPUHITUN YIPABICHUECKUX PELICHHI;

- pelaTh TUMOBBIE MaTeMaTUYECKUE 3a/a4l, BOSHUKAIOUIUE MPU MPUHATUU
YIPABJIEHYECKUX PEIICHUI B TeXHOC(HEPHOU 0€30MacHOCTH;

- OCYNIECTBIATh MOWCK MH(MOpPMANUU MO cOOpy, aHAINU3Y SKOJIOTHYECKHX
JTAaHHBIX, HEOOXOIMMBIX JIJISl PEIICHHSI IIOCTABICHHBIX TEXHOC(HEPHBIX 3a/1a4.

Baanern:

- HabopoM METOJOB M TMOAXOAOB Ul IPOTHO3UPOBAHUS W pEILICHUS
TEXHOC(EPHBIX 33/a4;

- (pU3MYECKUMU METOJAMM PELICHMS] — 3alUThl YEJIOBEKAa M OKPYKAIOIIEH
Cpelibl;



- MAaTEeMAaTHYECKUMH METOJIaMU PENICHHS OPTaHU3AIMOHHO-YITPABICHICCKUX
3amaq;

- COBPEMEHHBIMH MeTOZaMu cOopa, 00pabOTKU U aHAIM3a YKOJIOTUYECKUX U
COLIMATBHBIX JIAHHBIX.

3. O0beM AUCIUTUIMHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miast TPyIHOEMKOCTh AUCIUIUIMHBI (MOIyJs) coctaBiser 4 3.e. (144
aKaJeMHUYeCcKUX yaca(oB).

3.2. OOvem mucuuIIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyyaronuxcst €  MEJarorM4yecKUMM  paboTHMKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTebHON IPOrpaMMbl Ha UHBIX YCIIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbBIX 3aHATHI
Bcero | Cemectp Ne5

KonrakTHas pabora rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCETO): 48 48
B ToMm uncie:

3aHATUSA JIEKIIUOHHOTO THUIA 32 32
3aHsATHSI CEMUHAPCKOTO THITA 16 16

3.3. O0beM auCHUIUIMHBL (MOIyJsg) B (opmMe caMOCTOSTENbHONW padoThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroImMXCcs ¢
nearoruaeckuMu paboTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
o0pa3oBaTeNbHOM MpOrpaMMbl HA HWHBIX  YCIOBHUSX, TMPH IPOBEICHHUH
MPOMEKYTOUHON aTTECTALIMKU COCTABISET 96 aKkaJleMHUUeCKUX vaca (OB).

3.4. Ilpu oOy4eHnH 10 HHAUBUIYATbHOMY YIYCOHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4Y€HHH, 00BEM JIUCIUIUIMHBI (MOJYJIs1) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takxke B hopme
KOHTaKTHOM PabOThl 00ydaloImUXCsl ¢ MeAarorudeckKuMu paboTHUKaMH U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIliu 00pa30BaTEIHbHOM MTPOTrPaMMBbl HA HHBIX
YCJIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOI'O THUIIA.
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TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

Brenenue. Texnocdepa u ee cocTaBisronimue
PaccmatprBaeMbie BOITPOCHL:

- OCHOBHBIE TEPMUHBI, TIOHATHS M OTIPEIETICHNS;

- Texuocdepa u ee cocras;

- Yuenue B.1. Bepuajackoro o Ouocdepe;

- Hoocdoepa.

PacnipocTpaHEeHHOCTh XMMHUYECKHUX BEIIECTB B OKPYKAKOLIEN CpEE.
PaccmatpuBaeMble BOIIpOCH:

- Kimapku xuMmaeckux 3neMeHToB B Onocepe, atmocdepe, ruapocdepe, murochepe n kocMoce;
- BHOGMITEHOCTD U TeXHOPHITEHOCTh XUMHYECKOTO DIIEMEHTA;

- PannoakTHBHBIE AJIEMEHTHI;

- TynukoBBIit XapakTep IIOTOKOB TEXHODUIBHBIX DJIEMEHTOB B OHocdepe.

CtpyxkTypa atmochepsl.

PaccmatprBaeMbie BOIPOCHL:

- Knmapku XuMHU4eckux 371eMeHTOB B Onocdepe, armochepe, ruapochepe, murochepe u kocMmoce;
- buodunpHOCTD ¥ TEXHOUIBHOCTh XUMUYECKOTO 3JIEMEHTA;

- PannoakTHBHBIE A7IEMEHTHI;

- TynukoBsIif XapakTep MOTOKOB TEXHO(HUIBHBIX JIEMEHTOB B OHOChepe.

CocraB atmMochepsl.

PaccmatpuBaemble BOIIPOCH:

- MHconsmust, oTpaykeHue, NOTJolIeHHe, COOCTBEHHOE U3ITyYeHHE 3eMHOI MOBEPXHOCTH U aTMOC(EPHI;
- TeroBo# Gananc ¥ HUPKYJISALUS aTMOC]epsl;

- Kputnueckue sneMeHTs 6anaHca, ONpeAeIISIoNINe CPEAHIOI TeMIIepaTypy OBEPXHOCTH 3eMIIH.

CoBpeMeHHBIN XUMUYIECKUI COCTaB aTMOC(HEpHI.

PaccmarpuBaeMbie BOTIPOCHI:

- XMMHYECKUI COCTaB CyXOro HE3arpsi3HEHHOT'0 BO3/1yXa;

- F'omocdepa u rerepocdepa;

- OCHOBHBIC KOMITOHCHTHI aTMOC(EPHI;

- O01me cBeICHNsI O COCTOSTHUH BO3YIITHOM CPEIIBI;

- OCHOBHBIC aHTPOIOTeHHBIE 3arpsi3auTeN atMocdepsl: CO, CO2, SO2, NO, NO2, napsl BOJIbI, TBEpABIC
YaCTHUI[BI BEIICCTB, TCIIOBAsI YHEPT U

@u3nyecKre XapakTepuCcTUKM MUpPOBOro OKeaHa.

PaccmaTprBaemble BOIIPOCHI:

- XapakTepuCTHKa BOJHBIX PECYPCOB 3eMIIH;

- [ToBepXHOCTHBIC U MMO[3EMHBIE BOJIbI;

- XMMUYECKHH COCTaB IPUPOAHBIX BOJI;

- PagnoakTHBHOCTH MPHUPOIHBIX BOI;

- Ponb okeaHOB B peryaMpoBaHnM KiuMaTa U kKoHneHTpanun CO2 B atMocdepe;
- PactBopenue nzbpitka CO2 B mutopaniu MUpOBOTO OKeaHa;

- Biusiaue riobansHOr0 noTemieHus Ha pactBopumocts CO2.

COI[ep)KaHI/Ie XAMHUYECKHX 3JIEMEHTOB B MHUPOBOM OKEaHE.

PaccmatpruBaemble BOMPOCHI:

- [IpecHas u coneHas BoAa;

- BydepHOCTH IPHPOAHBIX BOT;

- ['maBHBIC HOHBI, paCTBOPEHHBIE Ta3bl, Ta30Bas (as3a, TBEPIbIC YACTUIbI, ONOTCHHEIC BEIIECTBA,
MUKPODJIEMEHTHI B BOJIE;

- KucnotHOCTh BO/I B 00BEKTaX THAPOCHEPHI;

- PactBopumocTs 3arpszHuTeneit MuUpoBoro okeaHa.

Hpoueccm OKHCJICHHA U BOCCTAHOBJICHHUSA B IIPUPOJHBIX BOJOCMAX.
- CHHITIETHBII KHCIOPOM, 030H, THAPOKCHII PaIiKall, IIEPOKCH BOAOPOIA B IIPUPOIHBIX BOAAX;
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TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- MexaHu3MBI 00pa3oBaHUs PaIUKAIOB: pACTBOPEHNE aKTUBHBIX Ta30B U3 aTMOC(EphI, KATATUTHYECKOE
WHUIAPOBAHUE, PAIHONN3, KABUTAIIHOHHEIEC Y (HEKTHI;

- OKuclieHnEe MUHEPaIbHBIX COJIEH;

- OOpa3oBaHHEe OKCHIIOB TSKEIIBIX METAJUIOB,;

- Hedrsaple 3arpsi3sHEHUS TPUPOIHBIX BOJ;

- Peakium okucneHus akaHoB, AJIKEHOB, KUCIOPOICOIEPKAINX YTIEBOIOPOIOB;

- OKuclieHrne apoMaTHYECKHUX YTJIEBOJOPOIOB;

- O0Opa3oBaHie TOKCUIHBIX COETUHEHUH.

9 |maponu3 cojielt M OpraHUIECKUX COCTUHEHUI B IPUPOIHBIX BOJOCMAX.
PaccmaTprBaeMble BOTIPOCH:
- I'uaponu3 necTUIUIOB;
- Katanuruueckuii ruIposin3 B IPUCYTCTBUH KUCIIOT U IIEIOYCH;
- ®oTONN3 B BOAHOM CpEJIE;
- Bnusinre moroaHbIX yCIOBU;
- Peakuuu doTosmza cyabhUI0B, KUCIOPOACOACPKAIINX U TATOTCHCOACPIKAIINX YIIICBOOPOIOB.
10 |KomrmuiekcooOpa3oBanue B ruapocdepe.
PaccmaTprBaeMble BOTIPOCHI:
- JIuraniHeIi cOCTaB NPUPOAHBIX BO;
- Komruiekcoo0Opa3oBaHue TSHKEIBIX METAILIOB,;
- I'uapokcokomiuiekcsl. KommounHo-aucnepcHbie GOPMbI KOMITIEKCHBIX COSTUHEHHIA;
- buonakoruieHre TSXKEJbIX METAJUIOB, TIECTHIIUIOB, PAJMOHYKIIH/IOB B OPraHH3MaX, OOUTAMOIIUX B BOJJHOM
cpene;
- Bo3MOHOCTH OHOJIOTHMYECKOM TOKCH(DUKAIMU 3arpsi3HUTENEH B BOJHBIX OpraHU3Max.
11 |[TocneacTBust XJIOPUPOBAHUS 3aTPA3HEHHBIX MPUPOIHBIX BOJ] IPU BOJIOTIOITOTOBKE.
PaccmatpriBaeMbie BOTIPOCHI:
- BzauMopeiicTBrE XJ10pa ¢ OCTATOYHBIMU YTIIEBOIOPOAAMH;
- O0Opa3oBaHue Ype3BbIYAHO TOKCUYHBIX TPUTATIOMETAHOB, XJI0pO(opMa U YETHIPEXXJIOPUCTOrO YIIePOaa.
12 HOBerHOCTHO-aKTI/IBHHC BC€HICCTBA B BOAOCMAX, BCIICHUBAHUC IIPUPOAHBIX BOJ.
PaccmaTprBaeMble BOTIPOCH:
- Knaccudukanus [TAB;
- buopasnaraemsie [TAB;
- YcroitunBocts Ankundensoncyashonatos (ABC) B okpysxaroliei cpeae;
- Tennenmus 3amensl ABC B Moronux cpenctBax 6uopasinaraembivu [TAB.
13 |BausHUE KUCIOTHBIX JTOKICH Ha 00BEKTHI THAPOCHEPHI.
PaccmaTprBaeMble BOTIPOCHI:
- BydepHas eMKOCTh €CTECTBEHHBIX BOJOEMOB;
- Bausinue Ha 6yQepHyr0 eMKOCTh MOJICTUIIAONIUX TEOJIOTHUECKHUX TOPOJI;
- Nuarpammbl quHamukd pH BOI0eMOB ¢ Ji0xaMu, 00pa30BaHHBIMHU BYJIKAHHUYECKUMHE (0a3aJIbThI,
I'PaHUTBI) U 0CaAOYHBIMH (M3BECTHSIK, TJIMHA, THUIIC) TOPHBIMHU ITOPOAAMH.
14 |XapaKTepuCTHUKH MOYB
PaccmaTprBaemble BOIIPOCHI:
- I'panynomerpuyeckuii cocras.
- O0BeM Top, TUTPOCKOITMYHOCTE, pH, HOHOOOMEHHas! €eMKOCTb.
- [lecuaHbie ¥ TTTMHUCTHIC TIOYBBIL.
- Knaccudukariys o4s 1o rpaHyJIOMETPHUECKOMY COCTaBy, THAMETPY MOP, COJCPIKAHUIO TIECKa U TIIUHBIL.
- Bona B mouBax.
- 'paBUTAIIMOHHAS ¥ THTPOCKOMUYECKAS BiIara
15 |Cocrapnstomirie KOMIIOHEHTBI MOYB. Peakiiuu TsHKeNbIX METaJlIoB.

PaccmartpruBaembie BOMPOCHI:
- KBapu, ainroMocuiInKaThl, MUHEpaIIbHbBIE BEIECTBA, THAPOKCH/IBL, TyMyC, ra3oBas (asa rnous;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- XUMHUYECKUH COCTaB TyMyca: TyMUHOBBIE KHCIOTHI, YIbBOKHCIOTHI, KOMILIEKCOOOPa3yIOIIie TYMUHEI;
- CopOIOHHBIE IEHTPHI YaCTHI] TOYBEI

- [IpeoOpa3oBaHne OKCHIOB METAIIOB B PACTBOPUMEIE (POPMBI THIPOKCHIOB, KApOOHATOB,
T'HpOKapOOHATOB;

- AzcopOryst HOHOB METaJUIOB Ha HOHOOOMEHHBIX IIEHTpaX MOYBEHHBIX YaCTHII;

- O0pa3oBaHKE MAJIOTIOIBIKHBIX KOMIUIEKCHBIX COSAMHEHUH ((ynbBaThI, T'yMaThl) C OPraHUYECKHUMHU
BCIICCTBAMU ITOYBBI,

- Xenaroo0Opa3yrolme KOMIUICKChI TIOYR;

- [IpuHIIMTIBI 00pa30BaHUS XEIATHRIX COCTUHECHNUH;

- O6pazoBaHKe BHYTPUKOMIUIEKCHBIX XEJIaTOB METAJIOB.

16

MI/IHCpaJ'IBHBIe y,I[O6pCHI/IH " COJIM, OCHOBHBIC OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC

peaknuu B ouse. [lecTunmpl, rajoreHcoaepKamiue yriaeBoaopoabl, HeTh B MTOYBE.
PaccmatpuBaemble BOIIPOCH!:

- Okucnenue cyiab(pUIOB METAIIIOB B CyJIb(aThl B ra30Boi (asze MouB;

- A3poOHBIe yCIIOBUS;

- OepMeHTATUBHBIC PEaKIUK CYIbhoduKanuy, 00pa3oBaHUe CEPHON KUCIOTHI;

- ®epMeHTATHBHBIC PeaKklMi HUTPU(PUKAIIMK 1 HUTPOPHUKAIIH;

- O6pa3oBaHKe a30THOW KUCIIOTEHI,

- [lonkuciaeHue mous;

- AHa’pOOHBIE yCIOBUS;

- Boccranosnenue cepsl U3 cynb(aToB aHadIpOOHBIMHU CyIb(PATPEAYIUPYIOIINMI OaKTEPHIMHU;
- [NogmenaunBanue mo4B

- ®oTOIN3 apOMATHUECKUX YTIIEBOIOPOJIOB;

- OKHCIIeHHE ¢ yYacTHEM MOYBEHHOI0 IIEpOKCHIA BOAOPOAA;

- A3pOOHBIN 1 aHadPOOHBIH OMOJIH3 MECTUIINIOB,;

- Merabonuueckre peakiuy OHoN3a apOMaTHYECKUX YTIIIEBOAOPOJIOB;

- AMMOHH(UKALINS OPraHUYECKUX COSANHEHUIT;

- PacTBOpMOCTS KOHEUHBIX IPOTYKTOB;

- CKopoCTh METabOIMIECKAX PEAKIIHI;

- CBsI3b CKOPOCTH peaKLUii ¢ TemMreparypoii, npasuio Bant-I'odda.

VpaBHeHue Appenuyca.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/IquKI/IC 3aHATHUA

TemaTtuka MMPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

OHpeI[eHeHI/IC CKOpPOCTH BUTaHUA 4YaCTULBI IbLJIN
B pesynprare paboThl Ha IPAaKTUYIECKOM 3aHATHH CTYJCHT MOTYyYaeT HaBBIK IIPOBEACHUS PACU€Ta CKOPOCTH
BHUTAHHA B BO3/IyXE aHAJUTUIECKUM H MPAKTUIESCKUM CIIOCOOAMH.

Omnpenenenre AUCIIEPCHOTO COCTaBa MbUIH U €€ KJIacCU(DUKAIIMOHHYIO TPYIIITY 110
3a/IaHHBIM «YAaCTHBIM OCTaTKaM»

B pe3yabTaTe pa6OTLI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT MOJYHAaCT HAaBbIK MCIIOJIb30BaHUA METOANKA
«IIOJIHBIX MPOXOJ0B» WJIN «YAaCTHBIX OCTATKOBY YAaCTUIL] PA3HbIX AUAMETPOB, a TAKKC IIOCTPOCHUC KpHBOﬁ
JIICIIEPCHOTO COCTaBa, HEOOXOAMMON LIS CO3JJaHusl KIIACCU(PHUKAIIOHHOW HOMOTPaMMBbl IBLIEH.

O1eHKa 1 MPOTHO3UPOBAHUS PACCEUBAHUS Ta3000pa3HBIX BEIIECTB B aTMOC(HEPHOM

BO3/yX€E
B pesynprare paboThl Ha TPAKTHYECKOM 3aHATHH CTYACHT IOIy9aeT MPAKTHYECKUH HAaBBIK HH)KEHEPHOTO




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

pacyeTa 1o UCIOJIb30BAaHUIO OCHOBHBIX 3aKOHOB M 3aBUCHMOCTEH pacrpoCTpaHeHHUs BPEAHBIX BEIIECTB B
BO3IyX€ pabodeil 30HbI / HACEIIEHHBIX MECT IJIsl 00eCIIeYeH!s] HOPMATHBHBIX 3HAYCHUI 0€301IacHOCTH.

OI_[eHI(a " MIPOTHO3UPOBAHUC pa36aBneHI/m 3arpA3HAOIINX BCHICCTB B BOAOTOKAX U
BOJOCMAX.

B pesynbrate paboThI Ha MPAKTUUECKOM 3aHSITHU CTYJCHT MOJy4aeT MPAaKTHYECKUH HaBBIK HHKEHEPHOTO
pacydera o UCI0JIb30BAHUIO OCHOBHBIX 3aKOHOB U 3aBUCHUMOCTEN pacIpOCTPaHEHUS 3arpsA3HSOIINX
BEIIECTB B BOAHBIX HCTOYHMKAX ISl 0OECIIeUeHHs HOPMaTHBHBIX 3HAUCHNH O€30MaCHOCTH.

BrIsIBIIEHHE CTAaTHCTHYECKUX SaKOHOMepHOCTeﬁ pacupeCaciCHUA XUMUYCCKUX 3JICMCHTOB

B 'rCOXHUMHUYCCKUX CUCTEMAX.
B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKOM 3aHATHUU CTYACHT OJy4dacT HpaKTI/I‘{CCKI/Iﬁ HaBBIK
CTaTUCTHYECKOU 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX IMOJICBBIX JAaHHBIX B 9KOJOTUYCCKUX UCCIICAOBAHUAX.

Pacuer 3arpsi3HeHMs IOYB NPU BHECEHUH y100peHUi
B pesynbpTate paboThl Ha IPAKTUYECKOM 3aHATUH CTYIESHT MOJTy4aeT IPAKTUUECKUH HAaBBIK 110 PacueTy u
HOPMHUPOBAHUIO HAKOIUICHHS IIUTATENbHBIX U 3arPSA3HSIONINX BEIIECTB B TI0YBaX.

Pacuet konebanus (OHOBOTO Co/lep:KaHUs XUMHUUECKOI0 JIEMEHTA C YYETOM

BEPOSITHOCTHOU OIIMOKH.

B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKOM 3aHATHUU CTYACHT OJy4dacT HpaKTI/I‘ICCKI/Iﬁ HaBbIK I1O
HCIOJIb30BAHNIO aHAJIUTUICCKOI'O MHCTPYMCECHTAPUS IJIA O6pa6OTKI/I OOJIBIIIOrO MacCHBa OMITUPUYICCKUX
JaHHBbIX, BBISIBJICHUSA HeﬁCTByIOHlHX 3aKOHOB U 3aBHCUMOCTEH.

PacueT mokazaTeist OTHOCUTEILHOTO HAKOILICHHMS. HOCTpOCHI/Ie pAAOB a0COJIFOTHOTO U

OTHOCHUTCIIBHOTO HAKOIJICHUA 3JICMCHTOB B IIOYBAX paCcCMaTpuBacMoro JIaHZ[HIa(l)Ta.
B pesysbrate npakTHUecKol paObOThl Ha MPAKTHYECKOM 3aHATHH CTYCHT MOIyYaeT MPAKTHUCCKUI HaBbIK
HCTIOTH30BaHUS METOIOJIOTHH OTHOCHTEIIFHOTO HAKOIUICHHUS OMTAaCHOCTEH B TEXHOChEpE.

HOCTpO@HI/Ie pAaoB a0COJIFOTHOI'O ¥ OTHOCUTEILHOIO HAKOIUIEHUS 3JIEMEHTOB B IIOYBaX

paccmaTpuBaeMoro nasamadra.
B pe3yabTaTe HpaKTH‘ICCKOﬁ pa6OTBI Ha MPAKTUYCCKOM 3aHATUHN CTYACHT NOJTYyHacT HpaKTI/I‘leCKI/Iﬁ HaBBbIK
MOCTPOCHUE PAIOB a0COJIFOTHOTO U OTHOCUTEILHOIO HAKOIIJICHHUS DJIEMEHTOB B Ppa3JIMIHbIX TOYBaX.

4.3. CamocrosTenbHas paboTa 00y4daroImmXCs.

n/m

Bun camocrositenbHO# paboTh

W3ydeHue qOMONHUTEIBHON JTUTEPATYPhI

IToaroroBka k MPAKTUYCCKUM 3aHATUAM

[ToaroroBka Kk IPOMEKYTOYHOM aTTECTALUH.

W N

IToaroroBka k TCKYIIEMY KOHTPOJIIO.

5. Ilepedenb wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU

OCBOEHUHU JTUCIUTUIMHBI (MOJTYJIST).

Ne

i bubnuorpaduueckoe onucanue MecTto goctyna

1 DU3UKO-XUMUYECKUE IPOLIECCHI B URL.: https://e.lanbook.com/book/138239
TexHoc(ep : yaeOHoe mocooue / (mata obpamenmus: 06.07.2023)
coctaButenu A. B. J[poitHukoBa [u ap.]. —




Tromens : TromI'HI'Y, 2018 — Yacts 1 —
2018. — 84 ¢c. — ISBN 978-5-9961-1612-6.
— TexcT : anexkTpoHHbIH // JlaHsb :
3JICKTPOHHO-OMOIMOTEYHAS CUCTEMA

2 XaxanuHa, T. . Xumus okpyxarouien URL: https://urait.ru/bcode/468375 (nara
cpebl : yueOHuK s By3os / T. U. oOparenus: 06.07.2023).

Xaxanuna, H. I'. Hukutuna, 1. H.

[TeryxoB. — 3-¢ u3n., mepepad. u Jom. —
Mocksa : UznatensctBo HOpaiit, 2021. —
233 ¢. — (Bwicmee o6pazoBanue). — ISBN
978-5-534-00029-0. — Tekcr :
3J1eKTpOoHHBIN // OOpa3oBaTeabHas
miatdopma FOpaitt [caiit

3 | I'ycakoBa, H. B. Texnochepnas URL:

6E301aCHOCTb : (PU3UKO-XHMUUYECKHE https://znanium.com/catalog/product/1008369
MPOIECCHI B TEXHOC(EpE : yaeOHOE Mocooue
/ H. B. I'ycakoBa. — Mocksa : UHOPA-M,
2019. — 185 c. — (Bricmiee obpa3oBanue:
bakanaspuar). - ISBN 978-5-16-009903-3. -
TeKCT : AIEKTPOHHBIN.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS TIPHU
OCBOCHMH JTUCHUILITUHBI (MOIYJIs).

http://library.miit.ru/ - saexkTpoHHO-OMOMMOTEYHAast cucteMa HaydHo-
TexHu4eckoit oudamorexku MUNUT

http://elibrary.ru/ - - HayuHO-TexXHHUYECKAs SJICKTPOHHAS OMOIHOTEKA
http://rzd.ru/ - caiir OAO «PXK]]».

7. IlepeueHb JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
NpOrpaMMHOTO OOECIICUYCHHs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCITUTIIIUHBI (MOIYJIs).

Maiikpocodt Oduc 365

[TpoBenennn 3aHATHH MO AUCITUTUTMHE (MOIYITIO) BO3MOXKHO C PUMEHEHHUEM
AJIEKTPOHHOTO OOYYEHUS W JUCTAHIIMOHHBIX O0O0pa30BaTEIBHBIX TEXHOJIOTHH,
peanu3yeMbie ¢ IPUMCHEHUEM MH(POPMAIIMOHHO-TEIICKOMMYHHKAIIMOHHBIX CETeH
IPU  ONOCPEIOBAHHOM (Ha PACCTOSHHUHM) B3aMMOJICHCTBHHM OOYYalOIIUXCS M|
MeJIarOTHYeCKuX pabOTHHUKOB.

8. Ommcanme MaTepUATbHO-TEXHUYECKOW 0as3pl, HEOOXOAMMOW st
OCYIIIECTBJICHUS 00Pa30BaTEILHOrO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).



PaGoyee mecTo mpenojaBaTeNisi C  MEPCOHAIBHBIM  KOMIIBIOTEPOM,
noakaroYEHHBIM K cetu INTERNET mns moaroroBke K 3aHATHSIM M IIPOBEPKE
3aJlaHUN

Cnenunann3npoBaHHas JEKIIMOHHAS aAyIUTOPUS JKEJIATEIbHO C MYJbTUMEANA
arnmnaparypou

B ciyuae npoBesieHNY 3aHATUN ¢ TPUMEHEHUEM 3JIEKTPOHHOTO O0YUYEHUS U
JTUCTAHIIMOHHBIX ~ OOpa30BATENbHBIX  TEXHOJOTUNW  HEOOXOIMMO  HaTudue
KOMIIBIOTEPHOW TE€XHMKH, JJIsl OPraHU3alMU KOJUIEKTUBHBIX U UHIAWBUIYaJIbHBIX
dbopm 0OIICHUST TeAarorudeckux pabOTHUKOB CO CTYJIEHTaMH, IOCPEIACTBOM
HCTOJIb3YEMBIX CPEJICTB KOMMYHHKAIIUU

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

3auer B 5 cemectpe.

10. OuenouHble MaTEpHUAIIBI.

OueHoOYHbIE MaTepUalIbl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTalluy, pa3paldaThIBAIOTCI B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNT).
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