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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOCHHMSI TUCIMILIHHBI SBJSIETCS (DOPMUPOBAHHUE Y O0YJAIOIIUXCSl OTPEICIICHHOTO
OOIl (m. 6 OO6meit xapakrepuctukun OOII) coctaBa KOMIETEHIWH JUIS TOJITOTOBKU K
poeCCHOHATLHOM JIeATEIIbHOCTH.

Kon Koz COCTaBﬂﬂlOllIl/le pe3yibTaTOB OCBOCHUSA (ZICCKPI/IIITOPLI KOMHeTeHHHﬁ)
HaumenoBanue pe3yabTaTo
KOMIIETCHIINN
KOMIIETCHIIHH B 0CBOCHHSA Ko HaumeHoBaHue
oon A
Cnoco6HOCTh MerTonamu 3KCIIEpUMEHTATEHOTO NCCIIEOBAHUS
Y4UTHIBATH OIIK (Y)-1.B16 B XUMUH (ITaHUPOBaHHE, TOCTAHOBKA U
COBpPEMEHHbIE 00paboTKa SKCIEPUMEHTA)
TeHJIEHIUU Pa3BU- ITpuMeHATh XUMHUECKUE 3aKOHBI JUIS pacieToB
TUSI TEXHUKH U XUMHUYECKHX MPOLECCOB; ONPENEIATh
TEXHOJIOTHH B OIIK(Y)-1.Y16 TEPMOJUHAMUYECCKHE U PABHOBECHEIC
obnactu obecrie- XapaKTePUCTUKN XUMHIECKIX PEeaKInii,
YEeHUS TEXHO- (U3HIeCKHe XapaKTEePUCTHKN BEIIECTB
OIIK(Y)-1 chepHoit P1
0€e30IMacHOCTH,
HU3MEPUTEIHHON U . .
. OCHOBHBIX MTOHSATHIL, 3aKOHOB 1 MoJiemeit
BBIYHCITUTENILHON N
XUMHYECKUX CUCTEM, KOJUIOUIHOHN 1
TEXHHKH, HHPOP- OIIK(Y)-1.316 N ’ ATOH
(bU3MYECKO XUMHH, PEaKINOHHOH
MAaIHOHHBIX
o o CIIOCOOHOCTH BEIECTB
TEXHOJIOTHH B CBOEH
npodecCHOHATIBHOM
JIeATeIbHOCTH
Metoankoii 00pabOTKH, CHCTEMATH3AIHH U
aHaAIIN3a YKCIEPHMEHTAIBHBIX PE3yIbTaTOB
Crioco6HOCTB
XHUMUYECKOTO COCTaBa aTMOC(EpHI, INTOCPEPHI,
OpPHEHTHPOBATHCS B
[K(Y)- 5.B2 MTOBEPXHOCTHBIX U TIOA3EMHBIX BOJI IIPH
OCHOBHBIX METOJIaX U .
3arpsI3HEHNH UX X035CTBEHHBIMU 00BEKTaMI;
cucTeMax .
METOJaMH TIOMCKa HayYHO-TEXHHYECKON
obecniedeHus
N nHdopmarmu
TexHoc(hepHOU
6e30HACHOCTH AHanMM3upoBaTh U OLEHUBATh HH(OPMALIHIO 00
K (¥)-5 06OCHOBaHHO’ P7 [K(Y)-5.¥2 atMocdepe, rHapochepe, TuTOoCchepe 000
Tepputopur Poccun, B T.4. pOTHOTO pernoHa
BBIOUPATh H3BECTHBIE
L OcHoBsl 3kosorun. CTpoeHue,
YCTPONCTBA, CHCTEMBI
(YHKIMOHUPOBAHHUE U Pa3BUTHE 3EMITH Kak
W METOJIbI 3aIIUThI . .
Ba)KHEHIIET0 YCIIOBHS YCTOHYHBOTO
4eJIoBeKa 1
MK(Y)- 5.32 CYIIECTBOBaHHUS YeIOBEeKa Ha 3eMile;

OKpY>Karolei cpesbl
OT ONacHOCTeH

NPUPOIHBIX TPOIIECCOB, MPOTEKAOLINX B
atMmocdepe, ruapocdepe, mutochepe 3emiu,
MIPUPOTHO-AHTPOTIOTEHHON CHCTEMBI

2. Mecto nucuumiannsl B ctpykrype OOII
JlucuunianHa OTHOCHUTCSI K BapuaTUBHOW 4dacTu bioka 1 ydyeOHOro miana oOpa3oBaTeibHOM

pOrpamMMsl (3JIEKTUBHAS TUCIIUITIIMHA).

3. [Inanupyemble pe3yJbTaThl 00yUeHHs MO JUCHUITIHHE

ITocre ycrenHoro OCBOGHHUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

I1anupyemble pe3yJibTaThl 00y4eHHs 110 JUCHUILITHE Komnerennus
Kon HaumeHoBanue
3HaTh €CTECTBEHHBIE MIPOLIECCHI, MpOTeKaroIue B atMochepe, runpocdepe, murochepe, GakTopsl,
OTpE/ICNAIONINE YCTOWYUBOCTE OGHOChEepBI, XapaKTePUCTUKH BO3PACTAHHS aHTPOIIOT€HHOTO OTK(Y)-1
P11 BO3JICHCTBUsA Ha IPUPOJLY, METObI aHAIM3a B3aUMOJIEHCTBHUS YEJIOBEKA U €r0 JIEATENBHOCTH Ha CPey MK(Y)-5 '
0OHTaHUs, OCHOBHBIC ITOHSATHS, 3aKOHBI M MOJIENN XUMHUYECKUX CUCTEM, PEaKIIHOHHYIO CIIOCOOHOCTh
BEILIECTB
YMeTb OCyIIecTBISATE B 00IIEM BHJIE OL[EHKY aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha OKPYXKAIOIIYIO CPETY C OTK(Y)-1
pPa2 YYETOM CIIEIU(DHUKH TPUPOJHO-KINMATHIECKIX YCIOBHH, OPHEHTHPOBATHECSI B OCHOBHBIX IpobiemMax TIK(Y)-5 '
TexHocepHoit 6e3omacHOCTH
Brnaners MeTo1aMu pacueToB KOHIEHTPAIM KOMIIOHEHTOB Cpe/Ibl OOUTaHMsI, PACYUETOB CKOPOCTEH OTIK(Y)-1
P13 XUMHYECKUX MPOLECCOB, MPEACKA3aHUs MPOTEKaHNs BO3MOKHBIX XUMUYECKUX PEaKINi U UX TK(Y)-5 ’
KUHETUKY

OneHoyHble MEPONPUITUS TEKYIIET0 KOHTPOJSI U MPOMEXKYTOUHOM aTTeCTalluu Mpe/CTaBICHbl B
KaJICHAApHOM PEUTHHT-TUIaHE JUCIIUTLINHBL.




4. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHbI

OcHOBHbBIE BH/IbI yqeﬁnoifl HECATCJIBbHOCTH

Pa3pnennbl 1M cUMIIUHBI DopmupyeMblii Buasbl yuednoit O0bem

pe3yJbTart AeATeJIbHOCTH BpeMeHHU,

00yueHus no q.
AUCHUILINHE

Pa3nen 1. Bregenne. Texnocdepa P11 Jlexuun 2
1 €€ KOMIIOHEHTHI PJ12, PJ13 [IpakTrueckue 3aHsATUS 2
P12, P/13 JlaboparopHbie pabOThI 0
PJ11-P/13 CamocrosiTenpHas padbora 20
Pasznea 2. dusuka u xuMus PJI1 Jlexun 2
aTMocQepsl U ee 3arps3HuTeNeH P12, P/13 [IpakTrueckue 3aHATHs 0
PJ12, PJ13 JlaGopaTopHbie pabOThI 2
P/I1-P/13 CamocTosiTenpHas paboTa 30
Pa3zgen 3. Puznko-xuMHyeCcKUe Pl Jlexknuu 2
CBOMCTBA TUAPOChEPHI. P12, PJ13 [IpakTrueckue 3aHATHS 2
Tpanchopmanus 3arps3HATEICH B P2, P/13 JlaGopaTopHbie pabOThI 0
Hel PI1-P/I3 CamocrosTenspHas padora 30
Pa3znen 4. PJI1 Jlexiun 2
DOU3NKO-XUMUYECKHE TTPOIECCHI B PJ12, PJ13 IIpakTueckue 3aHsATHUS 2
autocgepe. 3arpsA3HEHUS TI0YB P/12, PJ13 JlaGoparopHbie paboThI 2
PJI1-P/13 CamocrosiTenpHas padora 10

Coz[epxcaHHe PasacioB AMCHUIIJIMHBI:

Paznen 1. Beeoenue. Texnocghepa u eé komnonenmut ‘

OcHOBHBIC TEPMUHBI, TOHATUS U ompeaeneHus. TexHocdepa u ee cocraB. Yuenue B.U.
Bepnanckoro o 6unocdepe. Hoocdepa. PacnpocTpaHeHHOCTh XUMUYECKUX BEILECTB B OKPY’KaIOIIEH
cpene. Kiapku xumumueckux syeMeHTOB B Ouocdepe, atmocdepe, ruapochepe, nmurochepe u
KocMmoce. bBuopuiIbHOCTE M TEXHOPUIBHOCTh XMMUYECKOTO 3JIEeMEeHTa. PalioakTUBHBIE 3JIEMEHTHI.
TynukoBbI XapakTep MOTOKOB TEXHO(PHMIIBHBIX JIEMEHTOB B Onochepe. Onpenenenue TepMrHa
«3arpsA3HUTENb» (KCEHOOMOTHK) Ul OKpYyKarollei cpenbl. [IoHATHE O MOBeAeHUN 3arpsi3HUTENEH
KaK O CJIOXHBIX MPOIeccax B3aMMOJICHCTBHSI €r0 ¢ KOMIIOHEHTaMH CPEJIbI.

Tembl JeKkumii:

1. Beenenue B ©@XT (2 u)

TeMbl NpakTUYECKUX 3aHATHIA:

1. Cratuctuueckas o0pabOTKa pe3ysbTaTOB U3MepeHuit (2 1)
Ha3zBanus ja6opaTopHbIX padoT:

1. Ot60p npo6 06BEKTOB OKpY:KarolIel cpessl (2 1)

Paznen 2. Quzuxa u xumus ammocghepot u ee 3azpaznumeneil ‘

Crpykrypa arMocdepbl. TennoBoii GajlaHC CUCTEMBI «IIOBEPXHOCTh 3eMJIM — aTMocdepar.
XapakTep M3MEHEHHs TeMmIepaTtypsl B atMocdepe. BepTukanabHoe pacnipeneneHue temreparyp B
atMocepe. DakTopsl, BAUSIONINE HA TEIJIOBOM pexkuM Tpornocdeps! u ctparocdepsl. MHconsanus,
OTpaKeHHE, MOTJIOIIEHHE, COOCTBEHHOE M3JIyueHHe 3eMHON MOBEPXHOCTU U aTMocdepsl. TernoBoit
OanmaHc W HUPKYIsius atMocdepbl. Kputnueckue sneMeHThl 0anaHca, ONpeAessionue CpeIHIon
Temneparypy nosepxHoctd 3emin. Monochepa 3emnu. ['eoMarHuTHBIE «IOBYIIKH» KOCMHUYECKUX
gactull. COBpEeMEHHBIM XMMHUYECKUH cocTaB arMmocdepbl. XHUMHUYECKUH COCTaB CyXOro
He3arpsi3HeHHOro Bosnayxa. ['omocdepa u rerepochepa. OCHOBHBIE KOMIIOHEHTBHI aTMOC(EpHI.
OOmue cBeneHUs O COCTOSHUU BO3AYIIHOW cpeabl. OCHOBHBIE AHTPOIIOTE€HHBIE 3arpsA3HUTENU
atmocteps: CO, CO2, SO, NO, NO,, mapbl BoJibI, TBEpble YACTHIIBI BEIIECTB, TEIUIOBAS SHEPTUS.



OxucauTensHble KOMIIOHEHTHI aTMoc(ephl: 030HOpa3pyllarolne BelmecTBa B cTpaTocdepe.
Peaknun paspymienuss o30Ha mnpoaykTamu (oronmza xjopodTopyriieponoB (GppeoHOB) wH
CBOOOJIHBIMU paJIUKaTaMH, MOCTYHAIOLUIMMU U3 BBIXJIONOB paKeTHBIX ABUraTesei. OOiue cBeieHus
0 (oroxumuu 3arpszHureneil. DoToXMMHUECKHE peakIHu B Tpomocdepe u crpatocdepe.
Kucnorneie noxau. «3MMHUNA CMOT» JIOHAOHCKOTO TUMA. ATMOC(hEpHBIE MPOIIECChI, MPUBOASIIUE K
00pa30BaHHUIO KUCIOTHBIX JOXAeH. DOTOXMMHUYECKUN WM <«JIeTHHI» cMmor Jloc-aHkKeneccKoro
Tuna. XUMHYECKHUE PEAKIINH OPTraHMYeCKUX COSAMHCHHNA. AJIKaHbl, OTOXMMHUYECKOE OKUCICHHE
MeTaHa M ero rOMOJIOrOB, KHHETUYECKHUE JTaHHbIE O PEeaKIMaX ajakaHoB ¢ paaukanamu OH. AnkeHsl,
peakuuu ¢ o030HOM, pamukaiom  OH.  Oxucnenue  apoMaTHMUeCKUMX  COCAMHEHUH,
KHCIIOPOJICO/IEP KAIUX TIPOU3BOJHBIX YIJIEBOJIOPOAOB. BTopuuHoe 3arpsisHeHHe aTMochepsl
MOHOOKCHJIOM yriepoja. DoTookucieHHe W MOJUKOHJeHcauusi mneHraxyioppeHona (IIXD).
OObpazoBaHue upe3BbIYaiHO TOKCUYHBIX MOJIMXJIOPUPOBAHHBIX JUOKCHHOB Ha MPUMEPE MOIUXIIOP-
mnoenso(n)auokcunaa (ITXJ1/1). buorennsie yriaeBomopoas! (TeprneHsl). DOTOXMMHUECKUE PEAKIIUU
TEPICHOB, BBIICISIEMbIX XBOMHBIMU M JIMCTBEHHBIMH JEpEBbsIMH (0-TIMHEH, u3ompeH). Peakuuu
M30IPEHa U MOHOMPEHOBBIX YIieBoaopoaoB ¢ O3. Bo3moxHocTh oOpa3oBanus [TAH. ®oroxumus
KHCIIOPOJICO/IEPKAIUX YTIIEBOJOPOAOB: albJAETUAOB, KETOHOB, CHUPTOB, KapOOHOBBIX KHCIIOT.
DOTOXMMHUYECKUE TPOIIECCHl aMHUHOB, CEPOCOACPIKAIIUX U TaJIOrE€HCOACPIKAIIUX YIIIEBOJOPOIOB.
Opeonsl. Peaknus obOpazoBanus asposoneir. OOpa3oBaHME€ U POCT ad’PO30JbHBIX YACTHI] B
atMoc(epe. Peaknun atMocepHbIX KuciaoT. Ou3ndecKkne MeXaHU3Mbl IPOCAYUBAHUS adPO30JICH B
ctpatocepy. CrparochepHblii a’dpo30JbHBIA «mosc» 3emun. Bo3aeicTBue 3arps3HSIONINX
BeIIeCTB Ha 00BEKTH TexHocheprl. Bo3melicTBre OKCHUIOB CEphl, OKCUAOB a30Ta, 030HA, KHUCIIOT,
a’po30Jiel U JPYTUX 3arpsS3HAIONIMX BEIIECTB Ha CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE MaTepUaIbl,
MaMSATHUKA KyJbTyphl. BO3JCHCTBHE 3arps3HSIONIMX BEIIECTB HAa arMocdepy: BIHMSHUC Ha
BUIUMOCTh B artMmocdepe. Teopus Bugumoctu B arMocdepe. BrnusnHue 3arpssHutencii Ha
BBITIAJICHUE OCAJAKOB. XHWMHUYECKHE IIPOIIECChl, MPOTEKAIolue Ipu O0Opa30oBaHUU OCAJKOB B
oOnakax. BiusHue 3arps3HAIOMIMX BEIIECTB Ha METEOPOJIOTUYECKHE YCIOBHUS B IIOOATIBHOM
macmtabe. Ponp muoroaromueix ra3zoB (H2O, CO;, NH3;) B armochepHOM TOTIONICHHUH.
[ToBpIllIEcHNE KOHIEHTPAIMM MHOTOATOMHBIX Ta30B, «HapHUKOBBIN» 3(dekr. OO0ocHOBaHUE
(dhopMUpOBaHHS «ITAPHUKOBOTO» ) (dekTa B arMocepe 3eMIIU U €T0 MOCIIEICTBUS.

Tembl JeKkumii:

1. OcHoBHbBIE KOMIIOHEHTHI aTMOc(epsl. OOIIME CBEIEHUS O COCTOSHUM BO3/IYIIHOM Cpeibl.
29)

2. XMMHUYeCKHe PeakllMi OPraHNueCcKuX CoOeTUHEeHnH (2 1)

3. Bo3zelicTBre 3arps3HSIOMNX BEMIECTB Ha aTMOC(heEpy B 00BEKTHI TeXHOChEPHI (2 U)

Tembl NIpaKTHYECKUX 3AHATHI:

1. Texnocdepa U ee COCTaBIAIOIIME — 3arpsA3HUTENN  OKpyxkaromieh cpeasl. [loBeneHue
3arpsI3HUTENIEN KaK CJIOKHBIM MTPOLIECC MX B3aUMOJEHCTBHS C KOMIIOHEHTaMHU Cpenbl (2 1)

2. CtpykTypa aTmocgepbl. XapakTep H3MEHEHMs TeMIleparypbsl B aTmocdepe, (akTopsl,
BIIUSIIOLINE Ha TEIJIOBOM pexuM B atMocdepe (2 )

3. CoBpeMeHHbII XUMHUYeCKUil coctaB atMoc(hepbl. OCHOBHBIE KOMIIOHEHTBI arMocdepsl. (2
4)

Ha3panust 1a6opaTropHbIX padoT:

1. OueHka ypoBHs 3arpsi3HEHUsI aTMOCPEPHOTO BO3/1yXa 00bekTaMu TexHocheps! (2 1)

2. XUMHWYECKHE PEaKIui HEOPTaHUIECKUX COeNnHEHHH ( 2 1)

3. XUMHYECKHE pEaKIMi OPraHWnYECKUX COeMHEHHH (2 1)

Pa3nen 3. Quzuxo-xumuueckue ceoiicmeaa zuopocghepot. Tpancopmayusn 3azpaznumeneii
6 Heit

duznueckne XapakTepucTuku MupoBoro okeana. XapakTepUCTUKA BOAHBIX PECYPCOB 3€MIIU.
[ToBepXHOCTHBIE U TOA3EMHBIE BOJbl. XUMHUYECKHUH COCTaB MPUPOJHBIX BOJA. PagmoakTUBHOCTH
MPUPOAHBIX BOJA. Pojibh OKkeaHOB B peryiaupoBaHuu kimMarta u kKoHmeHtparuu CO; B atmocdepe.
AKKyMYyJIMNpOBaHHE TEIUIa MOBEPXHOCTHBIM CIIOEM MOpEH M OKeaHOB. [{MpKYISALMOHHBIN NEpeHOC




TEIUIa M3 HU3KOIIMPOTHBIX B BBICOKOIIMPOTHBIE panoOHBL. Teruible TE4eHMs], IIOBBILICHUE
TEMIIEpaTypbl B NPHOPEKHBIX pailoHax TEMIbIX TeueHUH. [Opu3OHTaIbHBIE M BEPTUKAJIbHBIC
nepeMeneHus BoHbIx Macc..KpyroBopot npupoansix Boa. CoxeprkaHne XMMUUYECKUX 3JIEMEHTOB B
MupoBom okeane. I[lpecnas u conenas Bona. bydepHocTs mpupoaHbIX BOJ. ['71aBHBIE HOHBI,
pacTBOpeHHBIE Ta3bl, Ta3oBas (pasza, TBepIbIe YACTUIIbI, OMOTCHHBIE BEIIECTBA, MUKPOIIEMEHTHI B
Boze. KucnotHocte Bon B oObekTax ruapocdepsl. PacTBopuMocTh 3arpsizHuTeneil Muposoro
okeaHa. Ilpoueccel OKHCIEHMSI M BOCCTAaHOBJIEHHS B NPUPOIHBIX BojgoeMax. CHHITIETHBIN
KHCJIOPOJI, 030H, THJPOKCUJ pPaJMKal, MEPOKCHJ BOAOPOAA B IPUPOIHBIX BOJax. MexaHH3MBbI
0o0pa3oBaHMs paJUKaIOB: pAcTBOPEHHUE AKTUBHBIX Ta30B U3 arMoc(epsl, KaTaluTHYECKOe
WHUIMUPOBAHUE, PAJUONIU3, KaBUTAUUOHHBbIE d(dexThl. OKHUCIeHHe MHUHEe-PAbHBIX COJEH.
OOpa3oBaHue OKCHJIIOB TSDKENbIX MeTaioB. HedTsHble 3arps3HeHus MPUPOIHBIX BOJ. Peakuun
OKHCJICHUS aJIKaHOB, aJIKEHOB, KHCIOPOJACOAEpKAIIMNX YIIIEeBOAOPOA0B. OKUCIEHUE apOMATUYECKUX
yriaeBonopoaoB. O6pa3oBaHHe TOKCUYHBIX COSMHEHUN. BiusiHue MUKpOOPTraHU3MOB Ha MIPOLIECCHI
OKHCJICHUA-BOCCTAHOBJICHUS. ASpPOOHBIE U aHA’POOHBIE MUKPOOPTraHU3MBI M HX JEATEIbHOCTB!
cynb(arperynupyromnme MUKPOOPTaHU3MBI, METaHOOaKTEepHH, xenezo0akTepu,
HuTpoduuupyromme Oakrepuu. ['maponu3 coieid U OPraHUYECKUX COEIMHEHUN B MPHUPOIHBIX
Bojoemax. ['maponus nectunuaos. Karanutnyeckuii TMAPOIIN3 B IPUCYTCTBUM KHUCIIOT U IIEIOYEH.
@doronu3 B BOAHON cpene. BnusHue mnoroaneix ycioBwil. Peaknuu ¢oronusza cynbQuaos,
KHCIIOPOJICO/IEPKALMX U TaJOT€HCOJEpKAIMX YIJIeBOJOpo10B. DOTOCEHCUOMIN3UPYIOIINECS
peaKiuu OKHCIECHUS apoOMaTHYeCKUx yrieBoaopoaoB. KommexcoobpasoBanue B rumpocdepe.
Jluranguelii  coctaB  npupoaHbIX  BoJ.  KommiekcooOpa3oBaHME — TSDKEIBIX — METAJLJIOB.
['MApOKCOKOMILIEKCHBI. Konnounno-naucnepcHeie dbopMbI KOMILJIEKCHBIX COEIMHEHUII.
BroHakoIuIeHne TSHKENbIX METAaJUIOB, MECTHIMIOB, PAJUOHYKIHIOB B OpraHM3Max, OOUTAIONNX B
BOAHOM cpene. Bo3MOXHOCTH OHMOJOTMYECKON TOKCHU(UKALMK 3arps3HUTENel B BOJHBIX
opranusmax. OOpazoBaHuE BBICOKOTOKCHYHBIX OpPraHMYECKUX COeJUHEHMH. buomermimpoBanue
pryru. IlocnencTBusi XJIOpUpPOBAaHUS 3arpsA3HEHHBIX MPUPOAHBIX BOJA IPU BOJOIMOATOTOBKE.
B3anmoneiicTBre XJiopa ¢ OCTaTOYHBIMH yriieBogopoaamu. OOpa3zoBaHre Ype3BbIUYAHO TOKCHUYHBIX
TPUTaJIOMETaHOB, XJopodopMa U UYETHIPEXXJOPUCTOro yriaepoaa. IloBepXHOCTHO-aKTUBHBIE
BEIIECTBA B BOJIOEMax, BCIIEHMBaHMWE NpUPOAHBIX Boja. Knaccudpukamus ITAB. Buopasznaraemsie
[TAB. YcroitunBocTth ankuiabdensoncynbhonaroB (ABC) B okpyxaromeit cpene. TenaeHus 3aMmeHbl
ABC B moromux cpenctax OuopaznaraembiMu [TAB. BrnusHue KHCIOTHBIX OXAEH HA OOBEKTHI
rugpochepsl. bydepHas eMKOCTb eCTeCTBEHHBIX BOJOEMOB. BiusHue Ha OyQepHY0 €MKOCTh
MOACTWIAIOIIMX T'€OJIOTHUECKUX IMopox. Juarpammbel auHamMukun pH BOgoemMoB ¢ joxamu,
00pa30BaHHBIMH BYJIKAHWUYECKMMHU (0a3aJIbThl, TPAHUTHI) U OCAJ0UYHBIMU (M3BECTHSK, TJIMHA, THIIC)
ropusiMu nioponamu. CoenuHeHus: (ochopa U a3oTa Kak JUMHUTHPYIOIIMN MHILEBOH (axTop
BOJIHBIX 3KocucTeM. COpoc coeauHenuit pocdopa 1 a30Ta CO CTOUHBIMU BOJAAMU. AHTPOIOT€HHOE
3BTPOUPOBAHUE BOTOEMOB.

Tembl JeKkumii:

1. XapakTepucTruka BOJHBIX pecypcoB 3emn (2 )
2. Ilporecchl OKHCICHHUS U BOCCTAHOBJICHHUS B IPUPOIHBIX BojgoeMax (2 )
3. 3arpsi3HeHUs IPUPOIHBIX BOA (2 )

Tembl IpaKTHYECKUX 3AHATHIA:

1. Crpoenue muremnn (2 1)

2. KomrmexcoobpaszoBanue B ruapochepe (2 1)

3. bydepnas eMkocTh Bo1oeMOB (2 1)

Ha3panus s1aGopaTropHbIX pador:

1. Tlonmy4yeHue KOJUIOMAHBIX cUCTEM (2 )

2. TlomyuyeHme KOMIUIEKCHBIX cOeTMHEHHH ( 2 1)
3. W3yuenwue cpotict [TAB (2 u)

Paznen 4. Qusuxo-xumuueckue npovyeccol ¢ numocgepe. 3azpA3nenus no4e




XapaKTepHCTUKU TOYB: TPaHYJIOMETPHUECKUI cocTaB, 00beM MOp, TUIPOCKOMUYHOCTh, pH,
MOHOOOMEHHass eMKocTb. llecuanble u rimMHUCTBIE T1OuBBL. Kiaccupukamuss mouB 10
I'PaHYJIOMETPUYECKOMY COCTaBy, AMAMETPY IIOpP, COAECPKAHMUIO IlecKa M INIMHBL. Boja B mouBax.
I'paBuTanmonHass M rurpockonuueckas Biara. CocraBisromye KOMIIOHEHTHI mouB. Kaapi,
AIFOMOCHJIMKATBI, MUHEPaJIbHbIE BEIIECTBA, THPOKCU/IBI, TYMYC, ra3oBas ¢a3a mouB. XuMHUECKUI
COCTaB TyMyca: TYMHHOBBIE KHCIOTBL, (YIbBOKHCIOTBL, KOMILJIEKCOOOPA3yIOLIe T'yMHUHBI.
CopOuMoOHHBIE LIEHTPHI YaCTHUI] MOUYBbI. Peakiuu Tsokenbix MeTayuioB. [IpeoOpazoBaHue OKCHIIOB
METAJUIOB B paCTBOPUMBIE (JOPMBI I'MJIPOKCUAOB, KApOOHATOB, THAPOKAPOOHATOB U JIp. AcopOLus
MOHOB METAJUIOB HA MOHOOOMEHHBIX IIEHTpax IMOYBEHHBIX YacTull. OOpa3oBaHKEe MaJOMOIBUKHBIX
KOMIUIEKCHBIX ~CO€IMHEHMH ((QynbBaThl, I'yMmMaTbl) C OPraHUYECKUMH BEIIECTBAMU IIOYBBI.
XenarooOpa3yromme KOMIUIEKChl T1oYB. [IpuHIMIBI 00pa3oBaHWs XEJIATHBIX COCTUHEHHIA.
OOpa3oBaHue BHYTPUKOMILJIEKCHBIX X€JaTOB MeETaJIoB MUHepalbHble YAOOpEHHs U COJH,
OCHOBHBIE OKHCIIUTEIIEHO-BOCCTAHOBUTENIbHBIE PeaKkMU B Io4YBe. OKUCIIEHUE CYNIb(UI0B METAJUIOB
B cCyiab(arel B ra3oBod ¢aze mouB. AspoOHble ycnoBus. DepMEHTaTUBHBIE pPEaKLUU
cynbdodukanum, odpazoBaHHe CEpHON KHUCIOTh.. DEepMEHTATUBHBIC PEAKIUN HUTPUPHUKAIMUA H
HuTpodukanuu. OOpa3zoBaHHe a30THOM KHCHOTHL [loakucieHue mnoyB. AHa’pOOHbBIE YCIOBHS.
BoccranoBnenue cepbl U3 Cyiab(paToB aHAdPOOHBIMH CYIb(PAaTPeIyIHPYIOUIMMHA OAKTEPHSIMH.
[TommenaunBanve nous. [lecTHuMIbl, rajoreHcojepxKaiiie yriaeBoAOpoAbl, He(pTh B IOYBE.
@doTosIn3 apoOMaTHYECKUX YIJIeBOJAOPOA0OB. OKHCIEHHE C Yy4YacTUEM IIOYBEHHOIO IEPOKCHUAA
BOJIOposia. A3poOHBIH U aHAa’3pOOHbIM Ononu3 nmecTuuuAoB. Merabonuueckue peakiuu Ouousa
apOMAaTUYECKUX YIIIEBOAOPOAOB. AMMOHU(DUKAIIUS OPraHMYECKHX COeIWHEHHW. PacTBOpuMOCTB
KOHEUHBIX MNpoAyKToB. CKOpocTh MeTabonuyeckux peakuuil. CBsi3b CKOPOCTH peakiuil ¢
Temneparypoii, mpasmwio Bant-I'opda. YpaBuenune Appenmyca. PaamoHyknawmuel: nesmid, Hofn,
CTpOHLUH, pyOuauil, paguil u ypa B nouBax. EcTecTBeHHbIE HCTOUHUKHU PAHALIUU.

TeMBI JeKINH:

1. 3arps3Henue noys (2 4)

TeMbl NpAKTHYECKUX 3AHATHIA:

1. Xumunueckuii coctaB nouB (2 )

Ha3Banus jjadbopaTopHbIX padoT:

1. Onpenenenvie pU3NKO-XUMUYECKUX MTOKa3aTenen mous (2 u)

5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB
CamocrosarenbHass paboTa CTYIAGHTOB MpPH H3YyYEHUM JUCLUIUIMHBI MPEAyCMOTpEHa B
CIeNYIOIUX BUAaX U popmax:
— Pabora ¢ JEKIMOHHBIM MaTepHaIOM, IMOUCK M 0030p JUTEpaTypbl M 3JIEKTPOHHBIX
MCTOYHHMKOB MH(OPMALIUH 110 UHIAUBUIyaIbHO 331aHHON Ipo0iieMe Kypca;
— H3ydeHue Tem, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPaOOTKY;
— Ilowuck, aHanu3, CTpyKTYpUpOBaHUE U MPE3EHTALUS HHPOPMALUY;
— TloaroroBka K mpakTHYECKUM, JaOOPATOPHBIM 3aHATUSAM, K3aMEHY;
—  BrInonHeHne KOHTPOIBHOM padoThI;

- HccnegoBaTenbckas pa60Ta " Y4aCTUC B HAYUHBIX CTYJACHYCCKUX KOH(I)CpeHI_[I/ISIX, CEMHHAapax
1 OJIMMIINaaax,
- HO)IFOTOBKa K OLICHUBAIOIIUM MECPOIPUATHAM.

6. YueOHO-MeTOIMUYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI
6.1. YueOHO-MeTOIMYeCKOe o0ecneyeHne
OcHoBHasi JInTepaTypa

1. H.B. T'ycakoBa. TexHocepHas 0e30MacHOCTh: (PU3UKO-XUMHUUYECKHE TPOIECCHl B
texHochepe: ydeOHOoe mocobme, M.:. MHODOPA-M, 2015. — 185 c¢. — Pexum pgocrymna:



https://www.elibrary.ru/item.asp?id=24244142

2. Tomanora O.B., IlumueBa JI.A. Xumus okpykaromieil cpeasl [DIeKTpOHHBIN pecypc]. —
M.: Jlans, 2017. — 160 c. — Pexxum noctyna: https://e.lanbook.com/reader/book/90852/#1.

3. Kynpsmesa, H. C. ®usndeckast Xumusi: ya9eOHUK 1711 OakaJiaBpoB [ DJIEKTpOHHBIN pecypce] /
H.C. Kyapsmesa, JI.I'. bonmapeBa. — Mocksa: IOpaiit, 2013. — DnexkTpoHHblE Y4eOHUKH
uznarenbcrBa FOpailT. — DnekTpoHHas Komus meyaTHoro u3faHus. — JIocTyn U3 KOprnopaTHUBHOM
cetu TITY. — Cxema poctyna: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2405.pdf (koHnTeHT)

JlonoHUTeILHAS JTUTEpPaTypa

1. Muxanuna E.C., Ilerenun A.JI. Xumust okpyskarouiei cpesibl. XUMHs KUBBIX OPraHU3MOB.
Kypc nexuuit [Dnexrponnsiii pecype]. — M.: U3a-Bo «MUCHUC», 2011. — 64 c. — Pexxum nocryna:
https://e.lanbook.com/reader/book/47450/#1.

2.

6.2. UudopmanmoHHoe 1 IporpaMMHoe odecriedeHmne

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE u np. o6pa3oBarenbHbie U OHOTHOTEYHBIC
pecypcehl):

1. llopran ¢usnueckoii u aHanuTU4eckod xumuu — http://www.chemical-analysis.ru/.
HayuHo-monysisipHblii 1 00pa30BaTeNIbHBI WHTEPHET-)KYPHAI IPEIOCTABISICT IIMPOKHHA CIEKTP
nH(pOPMAIINK KacaTeIbHO BOIPOCOB BHIOOpPA METOJMK aHAIM3a, CIIPAaBOYHBIX MaTEpHAIIOB B cdepe
aHaM3a 00bEKTOB OKPYKAIOIICH CPEIIBI.

2. YueOHble MaTepuaibl 1o ¢buzngeckoi XUMHH
http://chemnet.ru/rus/teaching/analyt/welcome.html — odpunmaneasiii cait MI'Y.
3. baza JTAHHBIX ScienceDirect, MpEeIMETHbIC KOJUICKITHH KYpHAJIOB

CompleteFreedomCollectionFee — http://www.sciencedirect.com. dorosop Ne 659-121216EII ot
12.12.2016 1. Ilepuox nericTBus — GECCPOUHO.

JIuueH3MOHHOE TPOTrpaMMHOE 00ECTICUCHHE!
Libre Office

Windows

Chrome

Firefox ESR

PowerPoint

Acrobat Reader

Zoom

7. OcoOble TPeOOBAHNS K MATEPUAIbHO-TEXHUYECKOMY 00ece4YeHUI0 IU CHUTIIHHbI
B yuebHOM mporiecce HCMONB3YyeTCs cieayriiee jgabopaTopHoe OO0OpyAOBaHHUE IS
MPAKTUYECKHUX U Ta00OPaTOPHBIX 3aHATHIA:

HaumeHoBaHHe CIENHATbHBIX
noMeleHuii

HanmenoBanue 000pyoBaHus

1. |Ayoumopus ons npogedenus | Jlocka ayauropHas MenoBasi, ctoibsl — 10 mIT., CTyIbs —
yuebnvix  3amamun  écex | 12 wmt. Cronm nabopaTtopHbld, cTydabs — 18 mT.,
Munos, KOHCYyTbmayuil, | BAAEONPOEKTOp — | WIT., 3kpaH — 1 MWT., NepCOHaNbHBIN
mexyuje2o KOHMpOJis u | komnerotep — 1 mr. Crenn «llepuoamyeckas cucrema
NPOMENHCYMOYHOU xuMHu4deckux 3neMeHToB .M. Menneneesay.
ammecmayuu (vuebnas | Cnextpodoromerp. Portokonopumerp. Pedpakromerp.
nabopamopusi) Ilocyna nmaGopaTopHas: TpOOUPKH, IMIUHAPHI MEpHBIE,
652055, Kemeposckast CTaKaHbl XHMHUYECKHE, TMAJOYKA CTEKJISHHBIE, KOJIOBI,
obnacms, 2. FOpea, OropeTku, BOpoHKH. OOOpyaoOBaHWE: IITATUBBI JUIs
Jlocmoesckoeo ynuya, 0.1, npoOUpOK, JepKaTenud s TMPOOMPOK, JIOKKH IS

yuebHvlll Kopnyc Ne 2,
ayoumopus 14

CXKUTaHMs BEIIECTB, CHUPTOBKU. Becbl aHanmuthueckue
BECHI C pa3HOBeCcOM — 1 T



http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2405.pdf
http://www.chemical-analysis.ru/
http://chemnet.ru/rus/teaching/analyt/welcome.html
http://www.sciencedirect.com/

PaGouas mporpaMma cocTaBieHa Ha oOcHOBe OOmeH XapaKTepHCTHKH 0Opa3oBaTeIbHON
nporpammbl o HampaBiaeHuto 20.03.01 Texnocheprnas OGesomacHOCT / o6pa3oBaTenbHas
nporpamma «TexHochepHas Oe3omacHOCTH» / cHenManu3anus «3amuTa B Ype3BBIYAHHBIX
curyanusx» (mpuema 2017 r., 3ao4ynast hopma 00ydeHus).

PazpaboTumk:
JIOIDKHOCTB Hoamnucs DUO
Crapmmii npenojasareib % Jlemenkosa JI.T.

ITporpamma omobpena Ha 3acenannu bXXJ[Du®B (mpotoxon Ne 7/17 ot 07.04.2017r.).

U.o. 3amectuTens aupekTopa, HayanbHUK OO,
K.T.H, JOLIEHT /Cononckuii C.A./




JlucT u3MeHneHuii padoueil mporpaMmbl IMCUMIIMHBI :

YueoHblii rox CopepixaHue /M3MeHeHHe O0cy:x1eH0 Ha 3acelaHnH
(mpoToKo.T)
2018/2019 1. O6HOBIIEHO TIPOTPaMMHOE O0eCTICUeHUE BX/Iu®B ot «02»
yueOHBIN 2. O6HOBIIEH cOCTaB MPO(PECCHOHAIBHBIX 0a3 TaHHBIX U utoHs 2018 r. Ne
ron MHOOPMAITMOHHO-CITPABOYHBIX CHCTEM 11/18

3. OOGHOBIEHO CoAepKaHUE PA3IEIIOB JUCLIUTUTHHBI
4. OGHOBIIEH CMHCOK JHUTEPATYPhI, B TOM yucie cchliok IbC
5. 3meHeHa cuctema OLieHUBAHUS

2019/2020 1. OGHOBNIEHO MPOTPaMMHOE OOecTIeYeHUE OTB ot «19»utons
yueOHBIN 2. O6HOBIIEH cOCTaB MPO(PECCHOHANBHBIX 0a3 TaHHBIX U 2019r. Ne 10/19
roj MH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM

3. OOHOBIJICHO COJZIEpIKAHUE PA3ICIIOB JUCIIATUTHHBI
4. OGHOBIICH CITHCOK JIMTEPATYPhI, B TOM YuCIIe cChlIok DbC

2020/2021 1. OOGHOBJICHO TIPOTPaMMHOE OOeCTICUeHUE YMK IOTHU or
y4eOHBIN 2. OOHOBIICH COCTaB MPOQPECCHOHAIBHBIX 0a3 NaHHBIX «18»uronst 2020r. Ne
roj UH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM 8

3. OGHOBIICHO CO/IepP)KAaHKE PA3/IEIOB TUCIUILTHHBI
4. OGHOBIICH CIIMCOK JIMTEPATYPhI, B TOM YUCIIe cChlIok DbC
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