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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enamu ocBOeHUSI Y4EOHOW AUCHUIUIUHBI (MOIYs1) «DU3UKO-XUMHUUECKUE
polLecchl B TexHochepe» ABIsA0TCsS POPMUPOBAHUE Y CTYACHTOB MPEACTABICHUM
00 OMacHOCTAX OKPY’KAaIOIIEW Cpe/ibl; Coco0ax MX OILEHKH, MPOTHO3UPOBAHUS,
NpeaynpekIeHUs; INIAHUPOBAHUH U MPOBEJCHUU 3alIUTHBIX MEPOIIPUATUH.

OCHOBHOI LEIBI0 OCBOCHHS YYE€OHOM AMCHUIUIMHBI (MOAyJsl) «DU3MKO-
XUMHUYECKHUE TPOIECChl B TeXHOChEpe» SBIIETCA O3HAKOMHUTH CTYIEHTOB C
MpoLIECCAMH  MPEBpPALIEHUsI  BEIIECTB, CONPOBOXKAAIOIIUXCSI  M3MEHEHHEM
XUMHUYECKUX U (PU3NYECKUX CBOMCTB, MPU KOTOPOM MEHSAETCA TexHochepa.
[Ipotiecchl K13MEHEHUS BELIECTBA CBSA3aHbl C BHEIIHUMHU (PU3UUYECKUMU YCIIOBUSIMH,
B KOTOPBIX OHM MPOTEKAIOT (TeMmreparypa, NaBjieHHWe, KOHLEHTpauus U T.J1.) U
COTIPOBOXAAIOTCSL BBLACICHUEM WJIM MOTJIOLIEHUEM »JHepruu. M3MmeHss 3Tu
YCJIOBHSI, 3aTpauyMBas YHEPTUIO HA MIOBEICHHE XUMUYECKUX MPOLIECCOB UM OTBOJS
ee (MOJydeHHE SHEPIHM 3a CYET XMMHUYECKHX PEaKLUid), MOKHO PEryJIUpOBATH
MPOLIECCHl XMMHYECKOTO HW3MEHEHUS BEIIECTB, U, CJIEIOBATEIbHO, COCTaB H
CBOMCTBA MOJIy4a€MbIX BEIOPOCOB, COPOCOB U OTXOJIOB.

3aa4u JUCHUIUIMHBI (MOYJIST) SIBJISFOTCA:

- U3Yy4YEHHE 3aKOHOMEpPHOCTEH (UBNYECKUX SBJIEHUN U XUMUYECKUX
IOPOLIECCOB B OKpYXaloled cpelae IOoJ BO3JACHCTBUEM €CTECTBEHHBIX H
aHTPONOreHHbIX (PAKTOPOB U BO3JAEUCTBUS 3arpsA3HUTENEN Ha KOMIIOHEHTHI
aTMocdepsl, THAPOCPEPHI U JTUTOCHEPHI;

- U3y4yeHue (U3MKO-XUMHUYECKHX MEXaHHU3MOB OOpa30BaHMs MapHUKOBOIO
addekTa, pazpyiieHus: 030HOBOTO CJ10s1, (hopMUPOBaHUS (HPOTOXUMUUYECKOTO CMOTa,
oOpa3oBaHMsl KUCJOTHBIX JOXKIEH, 3arpsA3HEHHUs] TEXHOCPEpPbl TAKEIbIMU
MeTaJlJIaMH; - U3y4Y€HHUE OCHOBHBIX 3aKOHOMEPHOCTEH paiialliOHHO-XUMHUYECKUX
IPOLIECCOB B TeXHOC(epe M B3aUMOJCHCTBHE MOHU3UPYIOIIETO H3IYUYEHHsS C ee
KOMIIOHEHTaMU;

- TIONlyYeHHE TEOPETUUYECKUX NPEJCTABICHUNA M MPAKTUYECKHX HABBIKOB
MPUMEHEHHUS MPOTPECCUBHBIX TEXHUUYECKUX 3HAHUM, 00€CTIeYNBAIONINX BBHICOKHIA
YHUBEPCUTETCKUI ypOBEHb OakanaBpa.

2. Ilnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCUUIUTHHE (MOJYJIIO).

[lepeuenr  GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3ysbTaTe 00yUYeHuUs M0 AUCUMILTUHE (MOIYIIO):

OIIK-2 - CnocoOen obecnieurBaTh 0€30MACHOCTh YEJIOBEKAa M COXpPaHEHUE
OKpY’KaroIlel cpeibl, OCHOBBIBASCh HA MPHHIUIAX KYJIBTYpbl O€30IMaCHOCTH H
KOHIICTILIMH PUCK-OPUCHTHPOBAHHOT'O MBIIIIJICHHMS,



IIK-5 - CriocobGeH ocymiecTBIATh KOHTPOJIb COCTOSIHUSI YCIIOBUI TpyJa Ha
pabounx MecTax U coOoieHus TpeOOoBaHU O€30MaCHOCTH.

OO0y4eHue 1o JUCUUILIUHE (MOAYJII0) MPENOIaraeT, YTo MO €ro pe3yJibTaTam
oOyyarormuiicst Oyier:

3HaTh:

- pusnueckue SBICHUS U IIPOIIECCHI B OKPYIKaIOLIeH cpejie Mo BO3ACHCTBUEM
€CTECTBEHHBIX M AHTPOIOTEHHBIX (PAaKTOPOB M BO3JEHCTBHS 3arps3HUTENCH Ha
KOMIIOHEHTBI aTMOC(EPBI, THAPOCPEPBI U TUTOCHEPHI;

- BIMSHHE TPOMBIIIJICHHOCTH U UWHBIX AaCHEKTOB AaHTPOIOTCHHOMN
JeSITEIbHOCTH YeJIOBEKa Ha OKPY’KaIOLIYIO CPEay;

Ymern:

- peliaTth TUIMOBBIE XMMHYECKHE 3aJauyd W MPOOJIEMbl, BO3HUKAIOUIUE B
OKpY>Kalolllel cpejie MpU aHTPOIIOTCHHON JeSTEIbHOCTH YEI0BEKa,;

- pemiath THUMOBBIE 3a7aud B o0nacT TexHOc(hepHOl Oe30macHOCTH,
BO3HHKAIOIINE TTPH MPUHATHH YIIPABICHUCCKUX PEIICHUN;

- pemaTh TUMOBBIC MaTEeMAaTHUYECKHE 3a7a9M, BOSHUKAIOIINE TIPU TPUHITHH
YIIPaBJICHUECKUX PEIICHUI B TeXHOC(hEpHOH OE3011acCHOCTH;

- OCYIIECTBIISITh MOUCK HMH(OpMaIMU 1Mo cOOpy, aHAIU3Y IKOJIOTHYECKUX
JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS MTOCTaBICHHBIX TEXHOC(EPHBIX 3a/1a4.

Baaners:

- HabOpOM METOJIOB W TMOJXOJOB JJii TPOTHO3HPOBAHUS M PEIICHUS
TEXHOC(EpPHBIX 3a7a4;

- (hM3UUECKUMH METOJaMH PEIICHUs — 3alllUThl YEeJIOBEKAa W OKpY KaroIIen
Cpelbl;

- MaTeMaTHYECKIMH METO/IaMHU PEIIECHUS] OPTaHN3aIIMOHHO-YIPAaBICHIECKIX
3ajay;

- COBPEMEHHBIMH MeTOoJIaMu cOopa, 00pabOTKH M aHaIU3a dKOJIOTUUECKUX U
COIMAJIbHBIX JIAHHBIX.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO0mast TpyJIOEeMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJeMUYeCKUX yaca(oB).

3.2. O6bem pguctuIumHbl (MOAyJsi) B (opMe KOHTAaKTHOW paboThI
oOydJarommxcss ¢ MEJarorTMYeCKUMH  padOTHUKaAaMU W (WIKM)  JIHUIAMH,



IPUBJIEKAEMBIMH K pean3alnun o0pa3oBaTeIbHON NporpaMmbl Ha UHBIX YCIOBHSX,
U MIPOBEICHUH YUEOHBIX 3aHATUH:

KomnuectBo yacos

Tum yaeOHBIX 3aHATHI
Bcero | Cemectp No5

KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O6beM auCHUIUIMHBL (MOIyYJiA) B (OpMEe CaMOCTOSITENIbHOM padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYaroIMXCS C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, IPUBIIEKAEMbBIMH K peaTn3aiiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HAa HWHBIX yCIOBUSIX, TMPU NPOBEIACHUU
MIPOMEKYTOYHOM aTTecTalu coctapiisieT 80 akaieMHUUecKUX yaca (OB).

3.4. ITpu oOy4eHnu o UHAUBUAYATLHOMY Y4eOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUIUIMHBI (MOIYJIsI) MOXKET ObITh peasii30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHON padOThl 00yUaroOIuUXCs, a TAKKe B (hopme
KOHTAKTHOM pabOThl 00YUYaIOIIUXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (UJIH)
JUIAMH, TIPUBIIEKaEMbIMH K peau3allii 00pa30BaTeIbHON MPOrpaMMbl HAa MUHBIX
YCIIOBUSIX, TP MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIIHH.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |BBenenue. TexHochepa u ee cocTaBIIsONINE

PaccmarprBaeMble BOIIPOCHI:

- OCHOBHBIE TEPMHHBI, IOHATHS M ONPEICICHHS;

- TexHocdepa u ee cocTas;

- Yuenne B.1. BepHaackoro o 6uocdepe;

- Hoocdepa.

2 |PacmpocTpaHEHHOCTh XUMUYECKHX BEIIECTB B OKPYIKaIOIIEH cpeie.
PaccmarpuBaembie BOIPOCHL:

- Knmapku xumuuecknx 35eMeHToB B Onocdepe, armocdepe, runpochepe, murochepe u KocMoce;

- BrnogmisHOCTE M TEXHOPHUIBPHOCTE XMMHUYECKOTO 3JIEMEHTA;
- PagnoakTuBHBIE 27€MEHTHI;
- TynukoBBbIi XapakTep NOTOKOB TEXHO(HIBHBIX 3JIEMEHTOB B OHocdepe.

3 |Ctpykrypa atMochepsr.

PaccmarprBaeMbie BOTIPOCHI:
- Knmapku xumuuecknx 35eMeHToB B Onocdepe, armocdepe, runpochepe, murochepe u KocMoce;

- BrnopmisHOCTE M TeXHOPHUIBPHOCTD XMMHUYECKOTO 3JIEMEHTA;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
- Pa,III/IOEIKTI/IBHBIe DJICMCHTBI,
- TynuKoBBIi XapakTep NOTOKOB TEXHO(HIBHBIX 3JIEMEHTOB B OHocdepe.
4 |CoctaB aTMOChepHl.

PaccmarpuBaembie BOIIPOCHL:

- MHconsmus, oTpaXkeHne, NOTJI0IIeHHE, COOCTBEHHOE M3JIyYeHUE 3eMHOI OBEPXHOCTH U aTMOC(EpHI;
- TenutoBoit OanaHC U MUPKYIALNS aTMOCHEPHT;

- Kpurnueckue aneMeHTsI 6anaHca, ONpeIersomie CPeAHIO TEMIIEPaTypy MOBEPXHOCTH 3EMIIH.

5 |CoBpeMeHHBIH XMMHYECKHI COCTaB aTMOC(EPHI.
PaccmaTpuBaeMble BOTIPOCHI:
- XMMHYECKHI COCTaB CyXOT0 HE3arpsi3HEHHOTO BO3yXa;
- T'omocdepa u rerepocdepa;
- OCHOBHBIE KOMIIOHEHTBI aTMOC(EPHI;
- O6uiue cBeJeHUs O COCTOSTHUM BO3AYIIHOM Cpepl;
- OcHOBHBIC aHTpOMOreHHbIe 3arps3HuTenn atMmocdepsr: CO, CO2, SO2, NO, NO2, naps! BOIbI, TBEpAbIC
YaCTHIBI BEIECTB, TEIJIOBAst SHEPTHSL.
6 |Duszmueckue xapaKTEpPUCTHKH MUPOBOTO OKeaHa.
PaccmaTprBaemble BOIIPOCHI:
- XapaKTepHuCTHKa BOJHBIX PECYpCOB 3eMIIH;
- HOBerHOCTHI)Ie " IIOA3CMHBIC BOJBI,
- XMMHYECKUI cOCTaB MPUPOIHBIX BOJ;
- PannoakTHBHOCTh NPUPOJIHBIX BOJ;
- Posb okeaHOB B peryupoBaHuu kirMaTa U koHueHtpanun CO2 B atmocdepe;
- PactBopenue u3dbiTka CO2 B muTopanu MUPOBOTro okeaHa;
- Bimstame rmo0ansHOTO OTETUIeHHST Ha pacTBopuMocTs CO2.
7 |ConepxaHue XUMUYECKUX 2JIEMEHTOB B MUpPOBOM OKEaHe.
PaccmaTprBaemble BOTIPOCHI:
- [IpecHas u coneHast Boa;
- BydepHocTs IpupoAHBIX BOJ;
- I'maBHBIC HOHBI, paCTBOPCHHLIC Ira3bl, ra3oBasd (1)8.33, TBEPAbIC YaCTHUIIbI, OHMOTeHHBIE BCIICCTBA,
MUKPOIJIEMEHTEI B BOJIC,
- KucnorHocTs Boj B 00beKTax ruapochepsl;
- PactBopumocCTS 3arpsasHureneil MUpoBOro okeaHa.
8 |[Iporecchl OKUCIICHUS U BOCCTAHOBJICHHS B IPUPOJTHBIX BOJOEMAX.
- CHHIJIETHBIH KUCIIOPOJI, 030H, THAPOKCIII PAJANKAI, IEPOKCH BOJIOPO/A B IIPHUPOIHBIX BOJAX;
- MexaHn3mbl 00pa30BaHus paliKaioB: pACTBOPEHNE aKTHBHBIX I'a30B U3 aTMOC(hEphl, KaTAINTHIECKOEe
WHHAIMMPOBAHNE, PAJANOIIN3, KABUTAILIMOHHBIC 3((EKTHI;
- OxucieHne MUHEPAJIbHBIX COJEH;
- O6pa3oBaHKe OKCH/IOB TSKEJIBIX METAJIIOB;
- Hedransle 3arps3sHeHNs TPUPOAHBIX BO;
- Peakiuu OKUCIICHUS alKaHOB, aJIKEHOB, KUCIOPO/ICOICPKAIIUX YIIIEBOIOPOIOB;
- OKUCIIeHHE apOMaTHYECKHUX YTIIEBOJI0POJIOB;
- O6pa3oBaHNe TOKCHYHBIX COCANHEHUH.
9 [Tmaponu3 cojieit M OpraHNIeCKUX COSTUHEHHUH B MPUPOIHBIX BOJOCMAX.

PaccmarpuBaembie BONPOCHL:

- I'maponu3 necTuuaos;

- Karanutnyeckuii ruipoau3 B MPUCYTCTBUM KUCJIOT U HIEI0YEH;

- ®oTOIM3 B BOJIHOM Cpelie;

- BnusiHue MOTroIHBIX YCIOBUI;

- Peaknum goronmza cynbpuioB, KUCIOPOACOACPKAIINUX U TATOTSHCOAEP KAIUX YTIIEBOIOPOIOB.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

10

KomrmnexcoobpazoBanue B runpochepe.

PaccmarpuBaembie BOIIPOCHL:

- JIuranaHbIi cocTaB MPUPOIHBIX BOJ;

- KoMmnekcooOpa3oBaHue TAXKENIbIX METaJIOB,;

- I'mppoxcoxommexcel. KomtounHo-aucnepcHsle (popMbl KOMIUIEKCHBIX CO€AUHEHHUI;

- bronakoruieHue TSKEJbIX METAJLIOB, TIECTHILUIOB, PAJIMOHYKIIH/IOB B OPraHM3MaX, OOMTAIOIINX B BOJHON
cpexe;

- Bo3aMokHOCTE OMOTTOTHYECKON TOKCH(UKAIINH 3aTpsA3HATENCH B BOAHBIX OpraHU3MaXx.

11

ITocnencTBust X1OpUPOBAHUS 3arPSI3HEHHBIX PUPOAHBIX BOJ IIPH BOJAOIIOATOTOBKE.
PaccmarpuBaeMbIe BOIIPOCHL:

- B3aumoseiicTBre XJI0pa ¢ OCTATOYHBIMH YTTICBOOPOIaMH;

- O6pa3oBaHKe YPE3BBIYAITHO TOKCHYHBIX TPUTAIOMETAHOB, XJI0PO(OpPMa U YETHIPEXXIOPHCTOTO YIIepOoa.

12

HOBerHOCTHO-aKTI/IBHBIC BCIICCTBA B BOAOEMAX, BCIICHWUBAHUE ITPUPOAHBIX BOJ.
PaccmaTtpuBaeMble BOIIPOCHI:

- Kimaccudukanus [TAB;

- buopaznaraemsie I1AB;

- YcroitunBocth AnkunbdenzoncynsponatoB (ABC) B okpyskarommelt cpene;

- Tenpenmms 3amensl ABC B Moromux cpenctBax Onopa3zmaraeMbivu [1AB.

13

BiisiHue KUCIOTHBIX TOKIEH Ha 00BEKTHI THIpochephl.

PaccmaTrpuBaeMble BOIIPOCHI:

- Bydepnas eMkocTh €CTECTBEHHBIX BOJOEMOB;

- Bnusnue Ha OyepHyro eMKOCTh NOACTHIAIONINX ['€0JIOTMYECKUX OPOJI;

- Junarpammel quaamuku pH BogoeMoB ¢ j10’kaMu, 00pa30BaHHBIMU ByJIKaHHUECKUMHU (6a3aJIbThI,
TPaHMTHI) U OCAJOYHBIMH (M3BECTHSK, TJIMHA, TUIIC) TOPHBIMH ITOPOAAMH.

14

XapaKkTepUCTUKY II0YB

PaccmaTprBaemble BOTIPOCHI:

- I'panynomMeTpuyecKkuii cocTas.

- O06BeM Nop, TUrPOCKONUYHOCTh, pH, NOHOOOMEHHAst EMKOCTb.

- [lecyansle ¥ IIMHUCTHIEC TOYBHI.

- Knnaccudukarus nous no rpaHyJIOMETPHUECKOMY COCTaBYy, JUAMETPY 11O, COJAEPIKAHUIO I1€CKa U TJIHHBL.
- Boza B nousax.

- I'paBuTaninOHHAS ¥ TUTPOCKONIMYECKas Biara

15

Cocrasisitonie KOMIOHEHTHI TOYB.

PaccmarprBaeMble BOIIPOCHI:

- KBap1, aroMocHInKaThl, MUHEpabHBIE BEIECTBA, THAPOKCHIBL, T'YMYC, Ta30Bas (hasa 1moys;

- XMMHYECKHUI COCTAaB TyMyca: TYMHHOBBIC KUCIIOTBI, (yJIbBOKHCIOTHI, KOMILUIEKCOOOPA3yIOIIe I'YMHHBI;
- CopOIrOHHBIE IEHTPHI YaCTHUI] TTOYUBBI.

16

PeaKI_II/II/I TAXKCIIbIX MCTAJIJIOB.

PaccmarpuBaembie BOIPOCHL:

- [Ipeobpa3oBaHne OKCHAOB METAIOB B PACTBOPHMEIE (DOPMBI THIPOKCHIOB, KapOOHATOB,
THIpOKapOOHATOB;

- AncopOryst MOHOB METaJUIOB Ha HOHOOOMEHHBIX IIEHTpaX MOYBEHHBIX YaCTHII;

- O6pa3oBaHre MAJIOTIOIBIKHBIX KOMIUICKCHBIX COeMHEHNH ((YIbBaThI, TyMaThl) C OPraHUYECKUMHU
BEIIeCTBAMH MOYBBI;

- XenaTooOpasyomune KOMIUIEKCHI TI04B;

- [IpuHIIMTIBI 00pa30BaHMs XEIATHRIX COCTUHEHNUH;

- O6pazoBanue BHYTPUKOMILUIEKCHBIX XEJIaTOB METAJLIOB.

17

MI/IHepaJ'ILHBIC y,uo6peHI/151 " COJIM, OCHOBHBIC OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC

pCaKknuu B IOYBEC.
PaCCMa’I‘pI/IBaGMLIe BOIPOCHI:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- Oxucnenne cynb(UIOB METAIIIOB B CYIb(ATH B Ta30BOH (haze OB,

- APpOOHBIE YCIIOBHS;

- ®epMeHTAaTUBHBIE peakuuy cyab(odukanuy, 00pa3oBaHUEe CEPHON KHCIIOTHI;

- ®epMeHTAaTUBHBIC peaky HUTPU(UKALIMK U HUTPOPHUKAIIHN;

- OOpa3oBaHue a30THON KHCIIOTBHI,

- [logxucnenue nous;

- AHa’pOOHBIE YCIIOBHS;

- BoccTanosnenme ceprl u3 cyap(paToB aHAYPOOHBIMH CYNIb(haTPEAYIIHPYIOIIUMI OaKTEPISIMIL;
- [TopmiemayrBanue mMoys.

18

[TecTumuapl, raoreHcoAepKaIInue yrieBoJ0poIbl, HePTh B MOYBE.
PaccmarpuBaembie BOIIPOCHL:

- doToNIN3 apOMATUYECKUX YTIEBOAOPOIOB;

- OkuceHne ¢ yuacTHeM IOYBEHHOr0 IEpOKCHA BOAOPOAA;

- APpOOHBIN 1 aHadPOOHBIH OMOJIH3 MECTULINIOB;

- Metabonudeckue peakiuu 61oI13a apoMaTHIECKHX YIIeBOJOPOIOB;
- AMMOHH(HUKAINS OPTraHNYECKUX COSANHEHUI;

- PacTBOpMMOCTH KOHEUHBIX POAYKTOB;

- CKOpOCTh META0ONNYECKIX PEaKIui;

- CBs13b CKOPOCTH PEAKIHI C TeMIeparypoii, mpaswio Baat-I'odda.
YpaBHeHHe AppeHuyca.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Temaruka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEpIKaHUE

OHpeHeHeHI/IC CKOPOCTH BUTAHHA YaCTULBI TIBLJIN
B pesynbrare paboThl Ha IPAKTHUECKOM 3aHATHH CTYACHT IOJTy4aeT HaBBIK MMPOBEIACHUS pacdyeTa CKOPOCTH
BUTAHMSA B BO3/IyXe aHAJTMTHYECKUM M MIPAKTUIECKUM CIIOCOOaMH.

OnpezneneHue AUCIEPCHOTO COCTaBa MbUIM U €€ KIACCU(PUKALMOHHYIO IPYIITY 110

3aJaHHBbIM «YaCTHBIM OCTaTKaM»

B pesynbrarte paboThl Ha MPAKTUUECKOM 3aHSITHHU CTYAEHT MOJIy4aeT HaBBIK HCIIOJIb30BAHMUS METOIUKH
«TIOJTHBIX MTPOXOJIOB)» MIIM «YACTHBIX OCTATKOBY» YaCTHIl PA3HBIX ANAMETPOB, a TAK)KE MOCTPOECHHE KPUBOH
JIICIIEPCHOTO COCTaBa, HEOOXOANMOIT IS cO3/1aHMs KiacCU(UKAIIMOHHONH HOMOTPAaMMBI IbLICH.

OI_ICHKa U MIPOTHO3UPOBAHUA paCCCUBAHUS F33006pa3HBIX BCIICCTB B aTMOC(I)epHOM
BO3yX¢C

B pe3ysibTaTe pa6OTI>I Ha MPaKTUYCCKOM 3aHATUUN CTYACHT MOJTYy4acT HpaKTI/I‘IeCKI/Iﬁ HaBbIK WHXXCHECPHOT'O
pacueTa 1o UCroJIb30BaHN0 OCHOBHBIX 3dKOHOB 1 3aBUCUMOCTEH pacnpocCTpaHCHUs BpCAHbIX BCUICCTB B
BO3yX€ pa60qel“4 30HBI / HACEJIEHHBIX MECT JJIA obecrneueHus HOPMATUBHBIX 3HAYEHHUI 0€30IaCHOCTH.

OrieHKa ¥ IPOTHO3UPOBAHKE Pa30aBICHHS 3arPSI3HAIONINX BEIIECTB B BOJOTOKAX U
BOJIOEMaAX.

B pe3ybTare pa6OTI)I Ha MPaKTUYCCKOM 3aHATUHN CTYACHT IMOJIy4acT HpaKTI/I‘IeCKHﬁ HaBBIK HHXKCHEPHOT'O
pacyde€Ta 1o UuCroJIb30BaHU0 OCHOBHBIX 3AKOHOB 1 3aBUCUMOCTEH pacnpoCTpaHCHU 3arpA3HAIONINX
BCIIICCTB B BOJAHBIX HUCTOYHUKAX AJIA obecrieueHus HOPMAaTUBHBIX 3HAYEHNI O0€30IIaCHOCTH.

BrIsIBIIEHNE CTaTUCTUYECKUX SaKOHOMepHOCTeﬁ pacnpeaciCHusd XUMUYCCKUX 3JICMCHTOB

B I'€COXUMHNUYECCKUX CUCTEMAX.
B pe3yibTare pa6OTI:I Ha MPAKTUYCCKOM 3aHATUUN CTYACHT MOJY4aeT HpaKTI/I‘leCKI/Iﬁ HaBBbIK
CTaTUCTUYCSCKOM O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX MOJICBBIX JAHHBIX B 9KOJIOTMYCCKUX UCCICAOBAHUMIX.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

6 |Pacuer 3arps3HEHHUs IOYB NIPH BHECEHUH y1OOpEHUI
B pe3ysbTare paGOTI)I Ha MPAaKTUYCCKOM 3aHATUUN CTYACHT MOJTYy4acT HpaKTI/I‘-IeCKI/Iﬁ HaBBIK IO pacyYeTy U
HOPMHPOBAHUIO HAKOIIJICHUS MUTATCIIBHBIX U 3aIrpA3HAIOIINX BCUICCTB B IOYBaX.

7 Pacuet konebanus (1)OHOBOFO COACPIKAHUA XUMHUYCCKOI'0O 3JIEMCHTA C YUETOM

BEPOSITHOCTHOU OIIMOKH.

B pesynbprate paboThl Ha MPAKTUUECKOM 3aHSITHHU CTYACHT MOIyYaeT NPaKTHIECKUH HaBbIK 110
UCTIONIb30BaHHIO AaHATNTHIECKOTO HHCTPYMEHTapHs U1l 00pabOTKH OONBIIOr0 MacCHBa SMIIMPUIECKUX
JAHHBIX, BBISIBICHUS JICHCTBYIOMNX 3aKOHOB U 3aBUCHMOCTEH.

8 |Pacuer mokasareiisi OTHOCHTEIILHOTO HaKoIUIeHus. [TocTpoenue psijioB abCOIFOTHOTO U

OTHOCHUTEIIBHOT'O HAKOIJICHUA 3JIEMCHTOB B II0YBaX pacCMaTpuBacMoro naHz[maQ)Ta.
B pe3ysbTare HpaKTH‘IeCKOﬁ pa6OTLI Ha MPAKTUYCCKOM 3aHATUN CTYACHT NOJTYy4acT HpaKTI/I‘{eCKI/Iﬁ HaBBbIK
HUCIOJIb30BaHMS METOI0JIOT MU OTHOCUTEILHOT'O HAKOIJICHUS OIIACHOCTEH B TeXHoc@epe.

9 HOCTpOGHI/Ie pAOd0B a0COJIFOTHOTO ¥ OTHOCUTEJIBHOIO HAKOIUIEHHS JIEMEHTOB B IT0YBaX

paccMmarpuBaeMoro JaHamadra.
B pe3yibTaTre HpaKTH‘IeCKOﬁ pa6OTBI Ha MPAKTUYCCKOM 3aHATUU CTYACHT IOJIYyYacT HpaKTI/I‘IeCKI/Iﬁ HaBBIK
MNOCTPOCHUC PAOB a0COJIFOTHOI'O ¥ OTHOCHTEIHLHOI'O HAKOILUIEHHUS DJIEMEHTOB B Pa3JIMYIHBIX TOYBAX.

4.3. CamocrosiTenbHas padoTa 00ydaroImmxCs.

Ne Bua camocrosiTensHOM paboThI
n/m

1 |H3yueHue AONOJIHUTENBHOMN JIUTEPATYPbI

2 |[ToaroroBka K MPaKTUYECKUM H TaOOPATOPHBIM 3aHSATHSIM

3 | [loaroroBka Kk MpoOMeKyTOYHOU aTTECTALIUU.

4 | IloAroToBKa K TEKyIIeMy KOHTPOJIIO.

5. Ilepeyenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS WCIOIB30BaATh MPHU

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).
No
n/m
1 Mensenena, C. A. OU3NKO-XUMUYCSCKUE URL.: https://e.lanbook.com/book/148365

npolecchl B TexHocdepe : yuebHoe nocobue | (Aarta odpamenus: 06.07.2023).

/ C. A. Mengenesa, C. C. TumodeeBa. — 2-

e u3J., uctp. u fon. — Bonorna : Ungpa-

Wnxenepus, 2020. — 224 c. — ISBN 978-

5-9729-0408-2. — TekcT : 27AeKTPOHHBIH //

JlaHb : 3JIEKTPOHHO-OMOINOTEUHAS CHCTEMA.

2 | OU3HKO-XMMHUYECKHUE MIPOLIECCHI B URL.: https://e.lanbook.com/book/138239

TexHoc(ep : ydeOHoe nocodue / (mata obpamenms: 06.07.2023)

coctrasutenu A. B. J[BoitHukoBa [u ap.]. —

Tromens : TroMm[HI'Y, 2018 — Yactp 1 —

2018. — 84 ¢. — ISBN 978-5-9961-1612-6.

bubnuorpaduueckoe onucanue Mecro nocryna




— Tekcrt : anexkTpoHHbIH // Jlans :
AIIEKTPOHHO-OMOIHOTEYHASI CUCTEMA

3 | Xaxanuna, T. Y. Xumus okpy:xatoreit URL: https://urait.ru/bcode/468375 (nara
cpenbl : yueOHuK 15 By308 / T. U. obpautermst: 06.07.2023).

Xaxanuna, H. I'. Hukutuna, 1. H.
ITeryxoB. — 3-¢ u31., nepepad. u gom. —
Mockga : M3narensctBo FOpaiit, 2021. —
233 c. — (Bwicmiee ob6paszoBanue). — ISBN
978-5-534-00029-0. — TekcrT :
3NIeKTpOoHHBIH // OOpazoBarenabHas
mwiardopma FOpaiit [caiit

4 | I'ycakoBa, H. B. Texnocdepnas URL:

0e30IaCHOCTb : (PU3NKO-XMMHUYECKHE https://znanium.com/catalog/product/1008369
Ipolecchl B TexHocdepe : yuedHoe mocodue
/ H. B. I'ycakoBa. — MockBa : UHOPA-M,
2019. — 185 c. — (Bricuiee oOpa3oBaHue:
bakanaspwuar). - ISBN 978-5-16-009903-3. -

Texcr : 3IeKTPOHHBIN.

6. IlepeueHb COBpPEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHMH JIUCUUILTUHBI (MOIYJIs).

Caiit Do-ittsu.miit.ru

[Ipu opranuzaruu OOy4eHHUsS! MO AUCIUIUIMHE (MOIYII0) C MPUMEHEHUEM
ANIEKTPOHHOTO OOYYEeHHS ¢ JUCTAHIIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHMA
HEOOXOJMM JIOCTYN KaXJOro CTyACHTa K WH(GOPMAIMOHHBIM pecypcam —
oubmmoTeuHoMy (HoHAY YHHBEPCHUTETA, CETEBBIM pecypcaM U MHPOPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU cetn « THTEpHEeTT.

7. IlepeueHb  JMIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

Maiikpocodt Oduc 365

[IpoBeneHnn 3aHATHIA 110 AUCIUIIIIUHE (MOAYJIII0) BO3MOKHO C TPUMEHEHUEM
AJIEKTPOHHOTO OOy4YEeHHUsT M JAUCTAHIIMOHHBIX OOpPA30BATENIBHBIX TEXHOJOTHUH,
peanuszyembie ¢ MPUMEHEHHEeM HUH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHBIX CeTel
Py OIMOCPEOBAaHHOM (Ha PACCTOSHUM) B3aWMOJICUCTBUU OOYYaIOIIUXCS W
NeJarornyeckux pabOTHUKOB.

8. OmmcaHne MaTepUaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYIIECTBJIEHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOJIYIIIO).



PaGouee MecTo mpenonaBarenis C  [EPCOHAIBHBIM  KOMIIBIOTEPOM,
noakntou€HHbIM K cetu INTERNET mist moarotroBke k 3aHSITHUAM U IPOBEPKE
3a1aHUI

Crenuann3nupoBaHHas JIEKIMOHHAS ayIUTOPUS JKEJIATeIbHO C MyJIbTUMEIUA
anmnaparypou

B ciyuae npoBezeHUN 3aHATUN C TPUMEHEHUEM DJIEKTPOHHOTO 00YUYEHUS U
JTUCTAaHIIMOHHBIX ~ 0Opa30BaTENbHBIX  TEXHOJOTUHA  HEOOXOJUMO  HaJudue
KOMITBIOTEPHOW TEXHUKH, JJISI OPTaHU3alUK KOJUJIEKTHUBHBIX W WHAWBU]YaJIbHbIX
dbopM OOIIEHUST TMEIAarorndecKuXx pPabOTHUKOB CO CTYIEHTaMH, IOCPEICTBOM
HCTIOJB3YEMBIX CPEJICTB KOMMYHUKAIUU

9. ®opma MpOMEKYTOUHOM ATTECTALNU:

3auer B 5 cemectpe.

10. OueHouHbIE MATEPHUAIIBI.

OI.[GHOLIHI)IS MaTcpualibl, IIPUMCHACMBIC IIPpU IIPOBCACHUU HpOMG)KYTO‘lHOP'I

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).



ABTOpBI:

CoracoBaHo:

u.0. 3aBenyromiero kadenpoir YbBT
3asenyrommii kadenpoit YPTuTh

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHU

C.A. JloHmos

E.1O. Hapycosa
®.U1. CyxoB
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