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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

[enstmu ocBOCHHS YI€OHOUW TUCITUTUIMHBI « DH3UKO-XUMHUYECKUE TIPOIECCHI B
TexHocdepe» ABIAIOTCA (OPMUPOBAHHUE Y CTYICHTOB MPEJACTaBICHUN 00 OMaCHOCTSIX
OKPY’KAIOIIIEH CPeIbl; CII0c00ax UX OICHKH, IPOTHO3UPOBAHUS, TIPEAYIIPEIKICHHUS;
IJIAHUPOBAHUY U MTPOBEICHHUH 3aIUTHBIX MEPOITPUATHIA.

OCHOBHOMH 11€J1bI0 OCBOCHUS yU€OHON TUCIMIUIMHBI «DU3UKO-XUMUYECKUE MTPOIIECCHI B
TexHochepe» SABISETCS 03HAKOMUTD CTYJCHTOB C TIPOIECCAMH MIPEBPAIICHUS BEIIECTB,
COTPOBOKIAFOIINXCS U3MEHEHUEM XUMUYICCKUX U (DU3MUECKUX CBOWCTB, IPU KOTOPOM MEHSETCS
texHocdepa. [Iporeccyl U3MEHEHHUsI BEIIECTBA CBSA3aHbI C BHEITHUMH (PU3NYECKUMH YCIOBHUSIMU,
B KOTOPBIX OHM MPOTEKAIOT (TeMIlepaTypa, AaBiIeHUE, KOHIICHTPALMS U T.JI.) U COITPOBOXKIAIOTCS
BBIJICJICHUEM WJIM TIOTJIONIEHUEM dHEPrun. M3MeHss 3Th ycloBuUsl, 3aTpaynBasi SJHEPTUIO HA
MOBEJICHUE XMMHUYECKUX MPOIECCOB MIIM OTBOI €€ (MOIyUYeHHUE SHEPTHUH 32 CUET XUMUUYECKUX
peaxiuii), MOKHO PEryIupoBaTh MPOIECChl XUMUYECKOTO U3MEHEHHUS BEILIECTB, U,
CJIEIOBATENIbHO, COCTAB M CBOMCTBA MOJy4aeMbIX BEIOPOCOB, COPOCOB U OTXOI0B. Takum
00pa3zoM, y CTYJEHTOB IMPOUCXOAUT (POPMUPOBAHHE IEIIOCTHOTO MIPEACTABICHUS O MIPOIIECCAX U
SIBIICHUSAX (PHU3UKO-XUMUIECKOTO B3aMMOJICHCTBUS 3arps3HATENICH ¢ KOMITOHCHTAMU
OKpYKaroIllen CpeJibl, IPH KOTOPOM BOMPOCHI O€30MACHOCTU U COXPAHEHUS OKPYKAIOIIEH CpeIbl
paccMaTpUBAKOTCS B KAUECTBE BAXKHEHUIIMX IPUOPUTETOB B KU3HU U JEATEIIBHOCTH:

- IPOEKTHO-KOHCTPYKTOPCKOM

- CEpBUCHO-IKCILTyaTallAOHHON

- OpraHM3allOHHO-YIIPaBIECHYECKON

- SKCIEPTHOU, HAA30PHON U MHCIIEKIIMOHHO-ayAUTOPCKOM

- HAYYHO-UCCIIEA0BATEIbCKOM.

2. Mecto y4yeOHoi nucuunanHbl B crpykrype OII BO

VYuebnas aqucuuiumHa "OU3NKO-XUMUYECKHIE TTPOIIECCH B TeXHOC(HPE" OTHOCUTCS K
6soky 1 "/lucuumianael (MOAyIM)" U BXOAUT B €r0 BapUATUBHYIO YaCTh.

3. [lnanupyembie pe3yJbTaThl 00y4YeHUs MO JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IVIAHUPYEMBbIMHU Pe3yJIbTaTAMM OCBOCHHSI 00Pa30BaTeIbLHOI NMPOrpPaMMbl

[Ipouiecc n3yueHus: AUCUUILIMHBI HATIPaBlIeH Ha POPMHUPOBAHUE CIEAYIOLTUX
KOMIIETEHIINN:

[IKC-1 CnocoOHOCTh UCTIONIE30BATh 3HAHUE HAYYHBIX OCHOB O€30MacHOCTH
pa3quHbe HpOPI?;BO)ICTBGHHLIX HpOHGCCOB, CHOCO6HOCTB HpI/IMeHﬂTB
JeHCTBYIONME HOPMATUBHBIE TIPABOBBIE aKThI AJISl PELICHUS 3a7a4
oOecreueHnst 0€30MacHOCTH

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
4 3aueTHbIX eauHUL (144 ak. 4.).
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Hcnonb3yercst MOAYJIbHO-PEUTHHTOBAs TEXHOIOTHA. B niporiecce 00ydueHus: BBITOIHACTCS
ayIuTOpHAs ¥ BHEayAUTOpHas paboTa.AyauTopHas paboTa coueTaeT JeKIUU 1 MPaKTHIECKHe
3aHATUSA. JIeKIMKM POBOIATCS B 00BSCHUTEIBHO-MILTIOCTpaTUBHON (hopme (18 yacoB) u B
UHTEPaKTUBHOHN popme — nmpobaemuble aekiuu (18 yacos).IIpakTruueckue 3aHATHS TPOBOAATCS
B 00BSICHUTENIbHO-WIUTIOCTPATUBHOM popme (24 yacoB) v B UHTEpaKTUBHON hopme — paz0op
KOHKPETHBIX CUTYaIMi B ManbIx rpynnax (12 yacos).Bueaynuropnas pabota opueHTHpOBaHa Ha
CaMOCTOSITENIbHYIO POPAOOTKY TEM IO YIECOHBIM ITOCOOHSIM. .

6. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM)




PA3JIEJT 1
Brenenue. TexHochepa u ee COCTaBIAIONINE

Tema: OcHOBHBIEC TEPMHHBI, TOHATHUS U onpenaeneHus. Texnocdepa u ee cocras. Yuenue B.H.
Bepnanckoro o 6uocdepe. Hoocdepa.

Tewma: PacripocTpaHeHHOCTh XUMUYECKHUX BELIECTB B OKpy:Karouen cpene. Kinapku
XUMHUYECKUX JJIEMEHTOB B Ouocdepe, armocdepe, ruapocdepe, murochepe n kocMoce.
BruoduipHOCTh ¥ TEXHOPUIBHOCTH XUMHUYECKOTO dJIeMEeHTa. PaoakTHBHBIE 3JIEMEHTHI.
TynukoBbIii XapakTep MOTOKOB TEXHOPHILHBIX 3JIEMEHTOB B Ouocdepe.

Tema: OnpezenieHre TEPMUHA «3arpsI3HUTENBY (KCEHOOMOTHUK) JIJISl OKPYXKAIOIIEH Cpe/ibl.
[TonsiTHe 0 MOBEAEHUH 3arps3HUTENEH KaK O CIOXKHBIX MPOIIecCcaX B3aUMOJICHCTBUS €ro C
KOMITOHEHTAMH CPE/IbI.

PA3JIEJI 2
®dusnka 1 XuMusi aTMOc(epsl U ee 3arpsAa3HuTeNei

Tema: CtpykTypa atmocepsl. TernoBoii GanaHC CHCTEMBI «IIOBEPXHOCTh 3eMITH —
arMoc(epa». Xapakrep U3MEHEHHs TeMIlepaTypsl B armocdepe. BeprukansHoe
pacnpeneneHue Temmnepatyp B armochepe. DakTopsl, BIUSIONINE HA TEIUIOBOH PEXUM
Tponochepsl u cTpaTochepsl.

Tema: UHconsauus, oTpakeHue, MorioieHne, COOCTBEHHOE U3JIy4eHHUE 3eMHOM MOBEPXHOCTH
u atMochepsl. TermmoBoii 6aianc ¥ MUPKYISAIHS atMocdepbl. Kputndaeckue 37eMeHTHI
OanaHca, OIpeaeIoIINe CPETHIOI TeMIIEPaTypy MOBEPXHOCTH 3eMIITH.

Tema: Monocdepa 3emin. ['eoMarHuTHbBIE «JIOBYIIKMY» KOCMUYECKUX YacTull. PaguannonHbie
nosica 3emin. Bo3myiienus nonocheps! Mpu 3amycke pakeTHO-KOCMUYECKON TEXHHUKH.
MaruutHoe nosie 3eMIId U €ro XapaKTepPUCTUKH.

Tema: CoBpeMeHHBII XUMHYECKHH cocTaB aTMOC(epbl. XMMUYECKHH COCTaB CyXOro
He3arpsi3HEHHOTo Bo3ayxa. ['omocdepa u rerepocdepa. OCHOBHBIE KOMIIOHEHTHI aTMOC(EPHI.
OO111e cBeIeHUs O COCTOSIHUU BO3JIyLIHOM cpesibl. OCHOBHBIE aHTPOIIOT€HHbIE 3arpsI3HUTEIH
atmocdeps: CO, CO2, SO2, NO, NO2, napsl BOJIbI, TBEPIbI€ YACTHUIIBI BEIIIECTB, TETIOBAS
JHEprus

PA3/IEJI 3
dusmnko-xuMu4eckue cBorcTBa rujpocdepsl. Tpanchopmanus 3arps3HuTeneil B Helt

Tema: Ouznueckne XxapakTepUCTUKU MHUPOBOro OKeaHa. XapaKTEPUCTUKA BOJIHBIX PECYPCOB
3emun. IIoBepXHOCTHBIE ¥ TOJ3EMHBIE BOABI. XUMHUECKUNA COCTAaB MPUPOAHBIX BO.
PannoakTBHOCTH TPUPOIHBIX BOJ. POJIb OKEaHOB B peryJMpPOBaHUU KiIUMaTa U
koHnentpauuu CO2 B atmocdepe. PactBopenne nzdsitka CO2 B tutopaiu MupoBoro
okeaHa. Brnusinue rmo0anbpHOro norenjaeHus Ha pactBopumocts CO2.

Tewma: ConepkaHnne XUMUUECKHUX 3JeMeHTOB B MupoBoMm okeane. [IpecHas u conenas Boja.
BydepHocTts npupoHbIX Boa. I 1aBHBIE HOHBI, pACTBOPEHHBIE T'a3bl, Ta30Bast (a3a, TBep/ble
YacTHUIIbI, OMOTEHHBIE BEIIECTBA, MUKPOIJIEMEHTHI B Bojie. KHCIOTHOCTH BOJ B 00BEKTaxX
ruapochepsl. PactBopuMocTs 3arps3HuTeNneid MUpOBOTO OKeaHa.

Tema: [Ipouieccsl OKUCIEHUS U BOCCTAHOBJIEHUS B IPUPOIHBIX BojgoemMax. CUHIJIETHBII
KHCJIOPO/I, 030H, TUAPOKCHII PaJNKa, EPOKCH]I BOJOPOAa B MPUPOJIHBIX BOJIaxX. MeXaHU3MbI
o0pa30BaHMs paJUKaIOB: PACTBOPEHHE aKTUBHBIX Ta30B U3 aTMOC(]Ephl, KaTATUTHUECKOE



WHUIMAPOBAHUE, PANOIN3, KaBUTAIIMOHHBIE 3()(ekThl. OKuCIeHne MUHEPAIbHBIX COJEH.
OO6pazoBaHue OKCHIOB TSDKEBIX MeTaJu10B. HedTsaHble 3arpsi3HeHus: MPUPOIHBIX BOJ.
Peakuuu okucieHus ajakaHOB, aJIKEHOB, KUCIOPOACOAEpKAIUX YIIIEBOAOPOAOB. OKUCIEeHUE
apoMaTHYeCKUX YyriieBoJopo10B. OOpa3zoBaHNEe TOKCUYHBIX COSAMHEHUN

Tema: BiussHue MUKpOOPTraHU3MOB Ha MPOIECCH OKUCIICHUS-BOCCTAHOBIICHHSI. ASPOOHBIC U
aHa’pOOHbBIC MUKPOOPTAaHU3MBI M UX JCATEIBHOCTD: CYIb(aTpeyIUPYIOIIe
MHUKPOOPTaHU3MbI, METAHOOAKTEPUH, KeTe300aKTepuu, HUTPOPHUIUPYIOIINE OAKTEPUH.

Tema: 'unponus conel U OPraHMYECKUX COCTMHEHUN B MPUPOIHBIX Bojgoemax. [ uuponus
necTuiHI0B. Karanutuyeckuii ruipoian3 B IPUCYTCTBUU KUCIIOT U 1ienoder. Poronus B
BOJIHOM cpene. BiausiHue moroaueix ycnoBuid. Peakiuu dhotonmsa cynbhuIoB,
KHUCJIOPOJICOACPIKAIIUX U FAJIOTE€HCOIepKAIIUX YTIIEBOJOPOIOB.

Tema: Kommnekcoo6pasoBanue B ruapocdepe. JIurananelii coctaB IpUpOIHBIX BOI.
Komiexkcoobpa3zoBanue TsHKeNbIX MeTaloB. [ napokcokomiuiekesl. KosioniHo-1ucnepeHble
(hOpMBI KOMILIEKCHBIX COeTuHEHHI. broHaKoIIeHNe TSHKENbIX METAJIOB, ECTHIIHIOB,
PaIMOHYKIIUIOB B OpraHu3Max, OOMTAIONUX B BOJAHOU cpesie. Bo3MOXHOCTh OMOJIOrMUeCcKOi
TOKCU(DUKAIIMY 3arpsiI3HUTENECH B BOJHBIX OpraHu3Max.

Tewma: ITocnencTBus XJIOpUpOBaHUs 3arPA3HEHHBIX IPUPOIHBIX BOJ IIPU BOJOIIOAIOTOBKE.
B3aumoneiicTBue xjiopa ¢ ocTaTOYHBIMU yriieBogopoaaMu. OOpa3oBaHue Ype3BbIYANHO
TOKCUYHBIX TPUTAJIOMETAaHOB, XJI0pO(OpMa U YETHIPEXXJIOPUCTOrO yriepoaa

Tema: [ToBepXHOCTHO-aKTUBHBIC BEILIECTBA B BOJIOEMAX, BCIICHUBAHKE MPUPOTHBIX BOJI.
Knaccugpukanus [T1AB. buopasnaraemslie IIAB. YcroitunBocts AnkunbeH3oiicynib(poHaToB
(ABC) B okpyxaromeii cpene. Tennenmus 3amensl ABC B Moromux cpeacTpax
ounopasmaraecmbeiMu [TAB.

Tema: BiausiHue KUCIOTHBIX 10%KeH Ha 00beKThI rupocdeprl. bydepHas emkocTb
€CTECTBEHHBIX BOJJ0EMOB. Biusinne Ha Oy epHyt0 eMKOCTh MOJICTHIIAIOIINX I€0JIOTHYECKUX
nopoJ. /lnarpammsel AuHaMuku pH Bo10eMOB ¢ J10:kaMu, 00pa30BaHHBIMU BYJIKaHUYECKUMHU
(6a3anbThl, TPaHUTHI) U OCaJ0YHBIMU (M3BECTHSK, TJIMHA, TUIIC) TOPHBIMU MOPOIaMHU.

Tema: tumuTHpyronMii numeBoil Gpaxkrop BoaHbIX 3kocucTeM. COpoc coenuHenuit pochopa u
a30Ta CO CTOYHBIMH BOJIaMU. AHTPOIIOI'€HHOE 3BTPOPHUPOBAHUE BOJIOEMOB

PA3JIEJI 4
OU3NKO-XUMUYECKHUE MPOLIECChl B TUTOCcPepe. 3arpsa3HEeHUs! T0UYB

Tema: XapaKTepI/ICTI/IKI/I IIOYB: FpaHy.]'IOMeTpI/I‘{eCKI/Iﬁ COCTas, 00BeM nop, rTirpOCKONMM4YHOCTD,
pH, HOHOOOMEHHAas eMKOCTh. IlecuaHble U TIIMHHUCTEIC ITOYBEL. KﬂaCCI/I(i)I/IKaIH/ISI I104YB I1O
T'pa”HyJIOMETPUIYCCKOMY COCTABY, ANAMCTPY IMOP, COACPIKAHUIO IIECKA U TJINHBI. Boaa B
IIo4YBax. FpaBI/ITaIH/IOHHaSI U TUTPOCKOIINYECCKAd BJIara

Tema: CocraBistoniye KOMIIOHEHTHI TOYB. KBap1y, aTtoMOCUIIMKATBI, MUHEPAJIbHBIE BELIECTBA,
TUIPOKCH/IBI, TYMYC, ra3oBas (aza mous. XMMHUYECKUI COCTaB T'yMyca: T'YMUHOBBIE KHCIIOTBHI,
(GyIBBOKHCIOTHL, KOMILIIEKCOOOpa3ytomyre r'yMiuHbl. COpOIMOHHBIE LIEHTPHI YaCTHIL TOYBHI.

Tema: Peakiuu Tsoxensix MetamioB. [IpeoOpa3zoBaHue OKCHIOB METAJUIOB B PACTBOPUMBIE
(bopMBI THAPOKCHIOB, KAPOOHATOB, IMIPOKAPOOHATOB U Ap. AICOPOIUS HOHOB METAJUIOB HA
HOHOOOMEHHBIX OEHTpax MMOYBCHHBIX YaCTHII. O6paSOBaHI/Ie MaJIOIIOABMIKHBIX KOMITJIICKCHBIX
coeanHeHuil ((yabBaThl, TyMaThl) C OPraHUYECKUMHU BEIIECTBAMU MOYBHI.
XenaTooOpa3yromue KOMIIEKChl TouB. [IpuHIMITBI 00pa30BaHMs XETATHBIX COSTMHEHUI.
O06pa3oBaHne BHYTPUKOMIUIEKCHBIX X€JIaATOB METAJLIOB.



Tema: MI/IHepaJIBHBIG y,Z[O6peHI/I$I U COJIM, OCHOBHBIC OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIC
peakiuu B ouBe. OKucieHue cyab(UI0B METAUIOB B CyJIb(haThl B ra30BOM (a3e MmouB.
Anpobubie ycinoBus. DepMEHTATUBHBIC peakiiuu CynbGoduKaum, o0pa3oBaHue CEPHOM
KHUCIOTHL. DepMeHTaTUBHBIC peakiuy HUTpuuKanuu 1 HuTpodukammuu. OOpa3oBaHue
a30THOM kucaoThL. [loakucnenre noys. AHa’poOHbIE yCIoBUs. BoccTanoBiieHNe cepbl U3
Cynb(aToB aHaPOOHBIMHU CYIIb(aTpeIynIupyOIMMA 0akTepusiMu. [lo/menaynBanme movs

PA3JIEJL 5
Murpanus 3arpasHureneii armocdepsl, rugpocdepsl 1 mutocdepsl. bruotuueckuii nepeHoc
3arps3HATENCH

Tema: [TecTuInBI, TAJIOTSHCOACPIKAIINE YTIICBOIOPOABI, HEPTH B mouBe. Dotonu3
apOMaTHYECKHUX YIIIeBOA0po10B. OKUCIIEHNE C Y9acTHEM ITOUYBEHHOTO MMEPOKCUIA BOAOPOIA.
AdpoOHBIN 1 aHA’POOHBIN OMOIHM3 ECTUITUAOB. MeTabonrdeckue peakiuy 01nosm3a
apOMaTHYECKHUX YTIIEBOJOPOIOB. AMMOHU(DUKAINS OPTaHNYESCKUX COCTUHCHHM.
PacTBOpHMOCTh KOHEUHBIX MPOIYKTOB. CKOPOCTh META0OIMYECKHIX peakiuii. CBsi3b CKOPOCTH
peakuuii ¢ Temrieparypoi, npasmio Bant-I'odda. YpaBHenune Appenunyca.

Tema: Panuonyknuapl: e3uid, 101, CTPOHLIUN, pyOUIUH, pafuil U ypaH B MOYBaX.
EcrecTBeHHbIC UCTOUHUKH panuanuu. CTOUHUKY paauaiivy, CO31aHHbIC YETOBEKOM.

AncopOuust paAMOHYKIIUIOB YaCTUIIaMH 1OYBBl. OCOOEHHOCTH a/1cOpOILIUU ypaHa

DK3aMeH



