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|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JEJ

Heab wu3yyeHMsi AUCHMIIMHBI: (OPMHUPOBAHHE TEOPETUUYECKUX 3HAHUU W
NPaKTUYECKUX HABBIKOB, a TAaK)K€ CIOCOOCTBOBAHUE CTAHOBICHHUIO OOILEKYJIBTYPHBIX U
NpoecCHOHATBHBIX KOMIETCHIIMI Ha OCHOBE IOHMMAaHUS CYIIHOCTH (DU3UKO-
XMMHUYECKHX TPOIIECCOB, TPOUCXOAAIIMX B TeXHOcdepe, ACUCTBUS 3arps3HUTENCH
TexHochepsl Ha MaTrepuanbl U OUOJIOTUYECKHE OOBEKTHI W IMPOTHO3UPOBAHUIO
3¢ (HEeKTUBHOCTH MO 3alIUTE OT BPEIHBIX 3arps3HUTENCH TeXHOCHEPHI.

3agaum u3y4yeHust JMCUMILINHBI:
- (hopmMHpoBaHUE MPEACTABICHUN O PU3NUECKUX U XUMHUECKUX MPOIECCAX;
- BbIpa0OTKa HABBIKOB MOHSTHS MEXaHU3MOB MPOLIECCOB, IPOUCXOASIIUX B TEXHOChEPE;
- OBJIAJICHUE CHCTEMOI TEOPETUYECKUX WU MPAKTUUYECKHX 3HAHUN O MPOTHO3aX BIHMSTHUS
(bU3HKO-XMMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO CPELy;
- OCBOCHHE CTYyJICHTAaMH OCHOBHBIX MPOIIECCOB, BEI3BAHHBIX TEXHOTCHHOM EATEIHHOCTHIO
YelI0BeKa U MPUBOISIINX K 3aTPSA3HEHUIO aTMOC(EPHI, THAPOCHEPHI U TIOYBHL;
- U3YYUTh 3aKOHOMEPHOCTH (UBUYECKUX SBICHUH U XUMHUYECKUX TMPOIECCOB B
OKpYXalolllel cpelie MoJ BO3JEHCTBHEM E€CTECTBEHHBIX M AHTPOIOT€HHBIX (DAKTOPOB U
BO3JICHCTBHS 3arpsSI3HUTENIECH HA KOMIIOHEHTHI aTMOC(EpPDI, THIPOCPEPHI U JIUTOCHEPHI;
- paccMOTpeTh (PU3MKO-XMMHUYECKME MEXaHU3Mbl 00pa30BaHUs MAapHUKOBOTO 3(ddexTa,
pa3pylieHrst 030HOBOTO €105, popMHUpoBaHUS (HOTOXMMHUUYECKOTO CMOTa, 00pa30BaHMS
KHUCIIOTHBIX JOXAEH, 3arpsi3HEHUS TEXHOC(HEPHI TAKEIBIMU METaNIaMU;
- BBUICHUTH OCHOBHBIE 3aKOHOMEPHOCTH pPAJUAIMOHHO-XMMUYECKUX IPOLIECCOB B
TexHoc(hepe U B3auMOACHCTBIE HOHU3UPYIOLIEr0 U3YyYEHHs C €€ KOMIOHEHTaMU;
- c(hopMHUpOBaTh TEOPETUUECKHUE MPEACTABICHUS M MPAKTUYECKHE HABBIKU MPUMEHEHMS
COBPEMEHHBIX TEXHUYECKUX 3HAHUH, 00ECTICUNBAIONINX BHICOKHI YPOBEHb CIICIIMAUCTA B
ero Oyayien npodecCuoHaNbHOM ESITETbHOCTH.

Mecto aucuuniunsl B cTpykrype OIIOIL: peannsyercs B pamkax BapuaTUBHOU
yacTu (4acTu, opMUpyeMOl ydacTHHKaMu oOpa3oBaTeJIbHBIX OTHOUIEHWH) Oioka Bl.
Juctuminasl (MOIYIH).

Ilianupyembie pe3yabTaThl 00y4eHUs M0 AUCIHUILINHE!

Il1anupyemblie pe3yabTaThbl
Kon NHaukaTopbl 10CTHKEHUSA Py pesy
00y4eHuUs
Kommierenimu KOMIIeTeH UM

10 JMCIUTIJIHHE
MMKC-2 3HaTh! 3Haer:
Cnocoben -OCHOBHBIE HMCTOYHUKH ¥ METOJIbI | -OCHOBHBIE (DU3UKO-XUMHUYECKUE
OCYIIECTBJIATH | TOMCKA HAYYHOU MH(POpMAIHH poriecchl B TexHochepe;
TJIAHUPOBAHHUE - 3aKOHBI U METOJIbl MPOTECKAHUS




, TPOBEJICHUE,
00paboTKy 1
aHaIN3
pE3yNIbTaTOB
HAy4YHOTO U
TIPOU3BOICTBE
HHOTO
AKCIIEPUMEHTA

(U3UKO-XUMHYECKUX TPOIIECCOB
B TexHoc(hepe.

YMmerTs:

-HaXOoJIUTh Hanbosee 3 PeKTUBHBIC
pELIeHUs] HAyYHBIX TPOOJIEM,
BBEIOMPATH METOBI TUATHOCTUKHU
BEIIECTB U MaTE€PHUAJIOB, IPOBOIUTH
CTaHJIapPTHBIC U3MEPEHUS,
aHaJIu3UpoOBaTh U 0000IIATh
pe3yabTaThl SKCIIEPUMEHTA,
(bopMyIMpPOBATH BHIBO/IBI

YwMmeer:

-BBIICTIATH KOHKPETHOE
coJiep’KaHue, OTHOCSIIEECS

K ¢buzuko- XUMUYECKUM

mporeccaMm B TexHocdepe, B
MPUKJIATHBIX 3a7a49ax Oyymien
JCATCIIEHOCTH;

- NPOBOJOUTH  CTaHJAPTHHIC
U3MEpCHUs, aHaJIWu3upoBaTh U
00001aTh pe3ynbTaThl

AKCIIEpUMEHTa, (OPMYJIHPOBATH
BBIBOJIBI

Bnanetn:

COBPEMEHHBIMH METOJIaMH,
MHCTPYMEHTAMH U TEXHOJIOTHEH
HAaYYHO-HCCJIEA0BATEIbCKON
NEATEIILHOCTH

Bnaneer:

-TEXHUKOMN HEO0OXOUMBIX
pacyeToB, HAMPABJIECHHBIX KaK

Ha ONPENECITICHUE YPOBHSI
sarpsizHeHust [ITC, tak u ero
CHIDKEHUS;

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHbI

€ YKa3aHMEM KOJHMYEeCTBA YACOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0d0oTy 00y4aouuxcs
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

Ounas ¢popma o0yueHust

Ne
/o

HaunmenoBanue
pa3aesioB U TeM

Bcero
9aCOB

AyIMTOpPHBIE 3AHATHS

JIK

113

JIb

Cam.
pao.

Pa3znea 1. ®u3zuxo-
XUMHNYECCKHUC
npoueccol B
TexHochepe

108

32

32

16

28

Tema 1. Beengenue B
kypc. Texnocdepa u
€€ COCTaBJISAIOIINE.
OcHOBHBIC
TEPMUHBI, TTIOHATHUS U
OTIpEICIICHUSI.

27

Tema 2. Ouzuka u
XUMUS aTMOChEPHI U
€€ 3arpsA3HUTEIICH.

27




Ctpoenue
aTMocdephl.

3 | Tema 3. ®usuxo- 27 8 8 4 7
XHUMHYECKHE
CBOMCTBA
ruaApoCchephl.
Tpancopmanus
MOJIJIFOTAHTOB B HEH.

4 | Tema 4. ®uzuko- 27 8 8 4 7
XUMUYCCKUE
IIPOIIECCHI B
autocdepe.
3arpsi3HEHUs
MTOYBEHHOT'O
IIOKPOBa

3auem

Hmoczo: 3a 5 108 32 32 16 28
cemecmp

3aounas ¢popma o0yueHust
He npenycmorpena

OuHo-3204Has ¢popma o0yueHHs
He npeaxycmorpena

I1l. OHEHOYHBIE MATEPHUAJIBI V151 ITIPOBENEHUA TEKYIIEN U
MPOMEXKYTOYHOU ATTECTALUU OBYYAIOIIUXCSA MO AMCHUIIJIIMHE

Tekymias arrecTaius IpOBOAUTCS B (hOpMe KOHTPOIBHOU pabOThI (B TPaIuLIMOHHOM
uiu TectoBoi (popme), pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoOTHI
B tpamunmonHoi ¢popme:

Bapuanat Ne 1

1. B Boxe nHaxomutcs 12 mr/a cynbdut-uoHon, 90 mr/n kapboHaT-uoHOB, 38 Mr/I
CWJIMKAT-UOHOB. Paccumraiite o0O0mIyt0 ImMIeT09HOCTh BOJbI. COCTaBbTE SICKTPOHHBIN
OayilaHC, YKaXUTE OKUCIIUTENb U BOCCTAHOBUTEIb.

2. Ha wmetitpammsaruto 100 M3 cTogHOM BOJBI M3pacxoa0BaHO 64,756 Kr M3BECTH,

coaepxkaieit 80% ruapokcuaa Kanbius. Paccuntaiite KUCIOTHOCTD BOJIBI.
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3. Onummre (GU3NKO-XUMHUECKHE MTPOLECCH B aTMochepe.

Bapuant Ne 2

1. KucnoTHOCTB BOJIbI BBI3bIBaeTCs (hocOpHOI KMCIOTON M cocTaBisgeT 10 MMOJIB/II.
Cxkonbko norpedyercst 80 % u3BecTu A nmojaHoi HedTpanuzanuu 200 m? Bojab1?

2. KucnotHocTh BOJIBI BhI3bIBaeTCs (hocopHOi KUCI0TOM U cocTaBisieT 10 MMOIB/I.
Ckoibko moTpebyercst 80% n3BecTH 1T ONHON Heffrpanusamui 200 M° Bogs1?

3. OnummTe paauaoOHHbIE MPOIECCHI B aTMOchepe.

B tectoBoii hopme:
1. K ycnjieHu10 « napHuKoBoro 3¢ dexra» B atMocdepe» NPUBOAUT yYBeJIUYEHHE
CO/IeP:KAHUS B Heil:
a) YTJIEKUCIIOro rasa;
0) Boj1Opo1a;
B) KHCIIOPOJIA;
r) a3oTa.

2. YMeHbIIIeHHI0 BLIOPOCOB B aTMOC(epy YIiIeKHCI0ro ra3a cnocoocTByer:
a) MepeBo/l TEIIOBBIX 3JIEKTPOCTAHIHI;

0) pa3BUTHE BETPOBOM U COJHEYHOM SHEPTETHUKHU;

B) OTpaHUYECHHE JATBHEUIIIETO PAa3BUTHSI aTOMHON YHEPTETUKH;

T') COKpaIlleHNE TUIOMAAN TPOITNIECKUX JIECOB.

3. Haubosblee KOJIH4ECTBO « MAPHUKOBBIX I'a30B» BbIOpachiBaeTcsi B aTMoc(depy B
pe33yJbTare padoThl:

a) ADC;

0) TOC;

B) ['OC;

r) [IDC.

4. KucioTHble 1011 00Pa3yl0TCH B pe3yJbTare:

a) pa3BeACHUS JJOMAITHUX JKUBOTHBIX;

0) pacnpocTpaHEHHUsI CEIbLCKOXO03IMCTBEHHBIX PACTECHUH;

B) BEIOPOCOB B aTMOC(EPY OTXO0B MPOMBINIJICHHBIX TTPEATIPUATHI;
I') CBEJICHUS JIECOB.

5. Oxcup cepsi ( 1V) B armocdepe:

a) MoAKHUCIsIeT aTMochepHyro Biary ¢ oopasoanuem okcuza cepsl (VI);
0) coeMHsAETCS C MOJIEKYJIaMU Ta3000pa3HOTO a30Ta;

B) 00pa3yeT HEPACTBOPUMBIE COJIM C MIOHAMU METaJIOB;

I') COeIMHAETCS C MOJIEKYJIaMHU BOJIOPO/A.

6. Cmor ¢popmupyercsi B 30He:



a) BBICOKOI'O JJaBJIEHUS U O€3BETPUSL;

0) HU3KOTO JaBJICHUS U MPU CUILHOM BETPE;

B) BBICOKOTO JIaBJICHUS NMPU OOUIIBHBIX JOKJIEBBIX OCAIKaX;
') HU3KOTO JaBJieHUs U 0€3BETpHs.

7. PaauonyKJNABI 3TO -

a) OCTaTOK HYKJIEMHOBOW KUCJIOTHI,
0) atom pamus;

B) PaJIMOAKTHUBHBIN HYKITH];

') aTOM BOJIOPOJIA.

8. AKTMBHOCTDH PAHOHYKJIH/IA B HCTOYHHKE — ITO

a) Mepa paIMOaKTUBHOCTH, PaBHAsi OTHOIIICHHUIO YUCJIa CAMOIIPOU3BOJIbHBIX SIEPHBIX
MIPEBpAIICHU B TOM UCTOYHUKE 32 MaJIbli UHTEPBAJl BPEMEHU K ’TOMY UHTEpBAy;

0) Mepa paJIMOaKTUBHOCTH, PaBHAsl YUCITY SJIEP B ICTOYHUKE BPEMEHHU K 3TOMY
UHTEpBAIY;

B) KOJIMYECTBO SHEPTUM HOHU3ZUPYIOUIETO U3ITyYyUEHHUS B €IMHUILY BPEMEHU;

I') KOJIMYECTBO aTOMOB BEIIECTBA MPEOOPA30BABIINXCS B U30TOMBI B €IMHUILY BPEMEHHU.

9. Korjna 0b1710 00HAPYKEHO IJ100aJIbHOE PACTIPOCTPAHEHNE PAIHOAKTUBHBIX
BellecTs B armocepy?

a). B cepeaune 40 —x rr. XXB.;

0). B cepenune 50 —x rr. XXB.;

B). B cepeanne 60 —x rr. XXB.;

r) B cepeaune 70 — x rr. XXB..

10. BbiGepute Haubo/1ee ONaCHbIE 3arPA3HUTEH MOYB.
a) XpoMm;

0) 30J10TO;

B) CBUHEIL;

) KaJMH.

11. BepHbl Jiu cjieaymoue yrpep:kaeHus 00 o30He?

A. O30H B crpartocdepe mnorjoumaer 4acrb yJabTPadguoIeTOBOI0 H3JIy4YeHHU,
3alUIIasi OT ITOr0 U3JIyYeHUsl )KUBbIe OPraHU3Mbl.

b. O30H — coBepumieHHO Oe3BpeaHbId Tra3, MOITOMY €ro NpeanOYTUTEJIbHO
HCIO0JIb30BaTh BMECTO XJIOPa JAJIsl OYMCTKHU BOJbI.

a) BEPHO TOJILKO A,

0) BEepHO TOJBKO b;

B) BEpHBI 00a YTBEPKICHHUS,
r) 00a yTBEpKICHUS HEBEPHBHI.



12. YcTaHoBHUTE COOTBETCTBHE MEKIY 3arpsi3HUTEIEM U HCTOYHUKOM 3arpsi3HEeHNsI:
K KaKI10# MO3uINH, 0003HAYEHHOH O0YKBOM, M0A0epuTEe COOTBETCTBYIOILYIO
MO3ULNI0, 0003HAYEHHYI0 I POIi.

3arpsi3HUTEJIb. HcTouHuK 3arpsi3HeHHs.

a) CMC 1) [Ipon3BOACTBO CTPOUTEIHHBIX MaTEPUATIOB
0) PagmoakTuBHBIC BEIECTBA 2) ABapun Ha ADC

B) ['epOunuapi 3) CTo4uHbI€ BOJIBI

r) [Ibu1b 4) Cenbckoe X035UCTBO

13. BcTtaBbTe NponyuieHHOE CJI0OBO B ONpeaeIeHUuN.
....... — MEPEMEIICHUE MOJIEKYJ U ATOMOB B 36MHOM KOPE, IBUKAMOE TTOCPEACTBOM LIEIIOTO
psna GaxkTOpPoB pa3IUIHOTO MIPOUCXOKICHUS M IMPOTEKAIOIIEe HECKOJILKIUMHU CITIOCOOaMU.

14. Bo3aeiicTBHe KMCJOTHBIX 0Kl MPUBOIMT K:
a) 3aKUCJICHUIO BOJOCMOB;

0) pa3pyIIeHUI0 030HOBOTO CJIOS;

B) TIOBBIILICHUIO CPEAHCH TeMIIepaTypsl Ha 3eMIie;

T) yBeanueHuio konudectBa CO; Ha I1aHeTe.

15. B crpaTocdepe Ha BoicoTe 20 -30 kM HaxoguTCcs cj10i 030HA O3, 3aIIUIIAIO U
3eMJII0 OT MOIIIHOTIO YabTpaduosieroBoro nsaydyenusi Coanuna. Ecau Ob1 He
"030H0BBIN JKpaH' aTMocdepbl, TO GOTOHBI 00JIbINOM IHEPTUH JOCTUTIH ObI
NMOBEPXHOCTH 3eMJIM M YHHYTOKUJIM HA Hel Bce :kuBoe. Ilogcunrano, 4To B cpeaHemM
Ha Kaxa0ro xkuresisa Cankr-IlerepOypra B BO3AyIHIHOM MPOCTPAHCTBE HA/l TOPOAOM
npuxoautcst mo 150 mojib 030Ha. CKOJIBKO MOJIEKYJI 030HA U KaKasi ero Macca
NPUXOJAUTCS B CPeIHEM Ha OHOIO0 nerepoyp:xkua? OTBer:  KI

16. lonoJiHUTE NpeaJIOsKEHUE.
Bomoémbl, xapakTepu3yromniuecs: O0JIbITUM KOJTUYECTBOM IMUTATEIh
HBIX BEIIECTB JIJIsl PACTCHUI HAa3bIBAIOTCS -

17. YcraHoBHUTE COOTBETCTBHE MY 3arPA3HSAIOINM BellleCTBOM M BO3/1eiicTBHE
3arpe3HUTeIsl: K KaXKI0i NO3UIUU, 0003HAUYeHHOU OYKBOM, ogdepure
COOTBETCTBYKINYIO MO3UIUI0, 0003HAYEHHYIO HU(POH.

3arpsizHsoLIee BelecTBo.
Bo3aeiicTBue 3arpsa3HuTeIA.

a) YIJIEKUCIIbIN ra3; 1) pa3pylieHre 030HOBOTO CJOA;
0) ¢ppeoHsI; 2) rno6abHOE MOTEIUICHUE KJIMMATa;
B) TsIKEJIbIE METAJLIbI, 3) KUCJIOTHBIE IO/,

I') OKCHJIBI CEpPBI U a30Ta. 4) MmyTauuu pacTeHH.
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18. YcranoBuTe nocjie10BaTeJIbHOCTh 3TANOB 00pa3oBanus Jloc-AH/IKeIECCKOro
THIIA CMOra:

a) JICMCTBUE COTHEYHOM painaIliy;

0) OTCYTCTBHE BETpA;

B) BBIXJIOIBI aBTOTPAHCIIOPTA;

') POTOXUMHYECKHUE PEaKITUH.

3anuImmTe Mocie10BaTeIbHOCTh OYKB.

19. YcTraHoBuTE MOC/I€10BATEILHOCTD CTAAUI OUUCTKH BOJbl HA OUHUCTHOM
COOPY:KEHUM:

a) XuMHYECKas;

0) Omosoruyueckas;

B) MEXaHUYECKas;

') OTCTauBaHUE.

3anuimuTe nocie0BaTeIbHOCTh OYKB.

20. O xakom akTope uaer pedb?

AKOJIOTHYECKUU  (pakTOp, OOYCIOBJICHHBIA pa3IUYHBIMU  (pOopMaMu
BO3JICHCTBHSI 4YeOBEKa Ha TPUPOIY U BEIYIIUH K KOJIMYSCTBECHHBIM M KAaY€CTBEHHBIM
M3MEHEHHUSM €€ COCTaBIISIONIHX.

IIpumepHas Tematuka pedeparon

Panuanuonnoe 3arpssHenue 6uocdepsi,

3arpsizHeHus Ouochepbl XUMUYECKUMH BEIIECTBAMU,
OU3UKO-XUMUYECKHE MPOLIECCH B TUApochepe,
DU3NKO-XUMUYECKHE TIPOIIECCHI B IUTOChepe,

Murpaiius 3arpsi3HATeNeH B atMmocdepe, mutochepe u ruapocdepe,
DOTOXMMUYECKHE TTPOLIECCH B HUKHUX CIOSIX aTMOC(hEpHI,
KoMmoHeHTHI (OTOXMMUYECKOTO CMOTa U WX TPEBPAIEHUS,
XnophTOopyrieBOAOPOIbI U CTpaTOC(EpHBIN 030H,

. BozneticTBue 3arps3HSIONIMX BEMIECTB HA aTMOchepy,

10 OCHOBHBIE XUMUYECKHE 3arpsI3HUTENIN aTMOC(EPHI,
11.®uznkoxumMudexoe mpeoOpa3zoBaHue METAILIOB B rujipocdepe,
12.3arps3HeHue Bo.

CoNoaRrwdE

ITpoMexyTouHass arrecTalyss OOydyarolUXcs OCYLIECTBISETCS B (opMe 3adera, ¢
MCIIOJIb30BAHUEM CJIEAYIOIIMX OLICHOYHBIX MAaTEPUAJIOB: NEPEYEHb BOMPOCOB K 3aUETy.


https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B

Bonpocsl k 3a4ery

(5 cemecTp? ouHas popMa 00yUeHH)
1. 3arpszHeHue okpysxaromieil cpeabl. Tumbl 3arps3HuTeneil. VICTOUHUKU 3arps3HEHUS.
Kputepun onieHKH ypOBHS 3arpsA3HECHHUI.
2. Murpaiysi XUMHYECKUX JJIEMEHTOB. Buabl W mnpuyuHbl Murpanuu. DOakTopsl,
BIIMSIOLIME HA MUTPALIUIO.
3. Atmocdepa, ee XapaKTepUCTHKA, COCTaB, CTPOCHUE, YCTOMYUBOCTh. TeMIepaTypHBIi
npoduns atmochepsl. ATMochepHast UPKYIISIIHS.
4. MWcrounuku 3arps3HeHuid B atmocepe. ['eoxumudeckue, OUONIOTHYECKUE U
AHTPOTIOTCHHbIC UCTOYHUKH.
5. XapakTepHucTHKa ra3000pa3HbIX U MBUIEBBIX 3arps3HUTeNeH. PaKkTopbl, ONpenesIonue
UX paclpoCTPaHEHUE U BpeMs MpeObIBaHUs B aTMOC(epe.
6. @Ou3MKO-XMMHUYECKas XapaKTepUCTHKA OCHOBHBIX Ta3000pa3HBIX 3arpsi3HUTENCH:
OKCHUJBI YTIIEPOJ1a U OKCUBI cepbl. OCHOBHBIE UICTOYHUKHU ITOCTYIUICHHS U U3BJICUYCHHUE.
7. OU3MKO-XMMHUYECKas XapaKTepUCTHKA OCHOBHBIX Ta3000pa3HBIX 3arpsi3HUTENCH:
OKCHUJBI a30Ta U 030H. OCHOBHBIE UCTOYHHKH MOCTYIUICHUS U U3BJICUCHHUE.
8. OxucnutenpHble mpoueccel B atmochepe. Baxuelmme oxuciautenu. OKHUCIIEHUE
COEIMHEHHI CEphbl, a30Ta, OPraHUYECKUX COCIUHEHU.
9. ®oTtoxumuueckue mnporeccel B ctparochepe. O30H. [ukn Yenmena. O30HOBBIN CIOM,
MIPUYUHBI €0 JIerpaaliu.
10. ®otoxmmuueckue mporecchl B Tpomocdepe. CBOOOIHBIE paauKalbl U UX POIb B
Mpolieccax MpeBpalleHusi MUKporpuMecel B atMocgepe.
11. Cwmor JIOHIOHCKOTO THIA, XUMHUYECKHH COCTaB, YCJIOBUS 0Opa3oBaHUS.
DOTOXUMHUYECKHUI CMOT.
12. Jlucniepcubie cuctembl B atMocdepe. Kmaccubukamus asposoneit mo pasmepam u
HMCTOYHHUKAM 00pa30BaHMUS.
13. lucniepcubie cuctembl B atMmochepe. Kputepruu ycTOMYHUBOCTH.
14. O6pazoBanue 00JaKOB M OCAJKOB B aTMocdepe.
15. Tlonatue KHUCIOTHBIX JAOXkAeH. WCTOYHMKM 3arpsi3HEHU W 3arpsi3HUTEINH,
MIPUBOJISIINE K 00Pa30BaHUIO KUCIOTHBIX JTOXKICH.
16. ATMocdepHBIe TPOIECCHI, JISKAINE B OCHOBE 00pa30BaHUs KUCIOTHBIX JOXKICH.
17. TIpobGneMa KHCIOTHBIX JOXKICH W METOAbI OYHUCTKH aTMocdhephl OT Tra3000pa3HbIX
3arpsA3HUTETICH.
18. Xapakrepuctuka rugpocdepsl. Knaccudukanus npupoansix Boja. Munepaiusanusi.
19. ®opmupoBanue cocrtaBa IpUPOAHBIX BOJ. OCHOBHbBIE aHUOHBI U KaTHOHbI. BinusHue
pH. Oprannueckue BeliecTBa B MPUPOJIHBIX BOJIAX.
20. MexaHu3M XUMHUUYECKOTO BBIBETpHMBaHUSA. BHIbI BBIBETPUBAHMS: PACTBOPEHMUE,
OKHUCJIEHUE, TUPOIIHU3.
21. Xumuueckuii coctaB MOpel M OKeaHOB. B3amMmopelicTBue atMocdepsl M OKeaHa.
[ToBeneHne XMMUYECKUX PJIEMEHTOB B MOPSIX M OKEaHaXx.
22. Kputepun 3arpsi3HEHHOCTH NPUPOJHBIX BOJ0EMOB. KHCIOTHOCTh W IETOYHOCTH.
ConeprxaHue KHCIOPOJa B BOJE.



23. OmurotpodHoe u 3BTpodHOE cocTosiHue BojoeMmoB. ComepkaHne OWOTCHHBIX
AJIEMEHTOB. DBTPO(PUKALIUS.

24. 3arps3HEHHME BOJOEMOB OpPraHMYECKMMU BEHIECTBAMU U  HEPTENPOTYyKTaAMH.
[Ipotieccsl mpeBpallieHus 1 pacrnaja 3arps3HUuTeIeH.

25. 3arps3HEHUE BOJOEMOB HEOPTraHUYECKUMH BEILECTBAMM, TSKEJIBIMUA METaJJIaMH,
MOBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMH. BiHsHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
YCIOBUA M  TPOLECCOB KOMIUIEKCOOOpa3oBaHMsA Ha TPEBpAIlllEHUs U pacnaj
3arpsi3HUTEIICH.

26. MeToIbl OYMCTKY CTOYHBIX BOJI: MEXaHUYCCKAsI, XUMUYECKas, OMOJIOTHUYECKas.

27. Ounctka muTheBOM Bombl. O0e33apakMBaHWE BOJBI METOJAMH XJIOPUPOBAHUS U
o30HUpoBaHusl. [IpenmyiiiecTBa U HETOCTATKU ITUX METOJIOB.

28. IlouBa. CtpoeHme W CTpyKTypa MouB. MwuHEpanbHbIi cocTaB TouB. [Iporeccer
BBIBETPUBAHUSI U TIOUBOOOPA30BAHMUE.

29. Oprannyeckoe BeniecTBO MouB. [ 'yYMUHOBBIE KUCIOTHI U (hYJIBBOKUCIOTHI. UX COCTaB,
CTpoeHue, QyHKIIHIH.

30. KucnotHsie u menouHble cBoiicTBa mouB. bydepnsie cBoiictBa mouB. Kucnortho-
OCHOBHasl, OKHCIIUTEILHO-BOCCTAHOBUTEIbHAA OypepHOCTD MoYB. bydepHas eMKOCTb.

31. IMornoturenvHas crnocoOHOCTh MouBbl. Kosmowabl mouBbl. Bujbl morioTHTENbHON
CIIOCOOHOCTH MOYBBI.

32. HonooOmeHHass crmocoOHOCTh TouBbl. CTpoeHHME U CBOWCTBA IOYBEHHOTO
MOIJIOMIAIONIETr0 KoMIlIekca. EMKOCTh KATHOHHOTO M aHUOHHOTO OOMEHa.

33. XuMudeckue Mpolecchl B MOoYBaxX. [ MApONM3 MOYBEHHBIX coeanHeHui. [Iporiecch
KOMILIEKCOOOpa30BaHUsI.

34. OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIN pexuM IIOYBBI. ['pannisl
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM YCTOWYHUBOCTH. Bnusinue OKHUCIIUTEIBHO-
BOCCTAHOBUTEILHOTO MOTEHIIMAIA Ha TpaHC(POPMAIUIO TOYBEHHBIX COSTUHEHUM.

35. Xumnueckoe 3arps3HeHue mous. OCHOBHBIC 3arPSI3HUTENN U UICTOUYHUKH 3arpsi3HEHUN.
3arps3HeHUE TSHKENbIMA METalIaMu, Biausinue pH.

36. 3arpssHeHue TOuBBl TecTUIUAaMU. CBSA3BIBAHUE TMECTUIMAOB TOYBOW M HX
MpEBpaIlCHUE.

37. Camoounmieare nousB. dusznyeckoe, XMMHYECKOE, OHMOJOTHMYECKOE CaMOOUYMIICHME.
Bpems camoouuieHus.

38. BamsHue 3arps3HSIOMMUX BEMIECTB Ha aTMochepy M pacTUTEIBHOCTh. BrusiHue
TBEPJBIX W Ta3000pa3HBIX 3arps3HUTENIEH HAa BUAMMOCTH, OMOXMMHUYECKHE IMPOIECCHl B
KJIETKaX.

39. BuusiHue 3arpsA3HSIOMIMX BEIIECTB Ha MaTepualbl U COOpYKeHus. BiusHue
KHUCJIOTHBIX BEIOPOCOB.

40. BnusHue 3arps3HuTeNed Ha KIMMATHYECKUE M METEOpOJIOrH4ecKkue yciioBus. Posb
[TIAPHUKOBBIX ra30B. BiusiHue aspo30men.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJINUMOW JIUISI OCBOEHMS
T CHUTLIAHBI

5.1. OcHoBHas JMTEpPaTYypa
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1. Hukutuna, H. . Ananutuueckas XuMus U (PU3MKO-XMMUYECKHE METOJAbl aHAIM3a !
y4eOHHMK U MpakTUKyM 1 By30B / H. I'. Hukutuna, A. I'. bopucos, T. M. XaxaHnuHa ; moj

penakmuedt H. I'. Hukutunoi. — 5-¢ wu3a., ucnp. — Mocksa : M3narensctBo HOpaidt,
2024. — 451 c. — (Beiciiee oOpazoBanue). — ISBN 978-5-534-18193-7. — Teker :
ANEKTPOHHBIN // Oo6pazoBaTenbHas matgopma Opaiit [caliT]. —

URL: https://urait.ru/bcode/534513

5.2. lonoJiHUTEIbHAS JIUTEPATYPA
1. 1. Mensenesa, C.A. ®u3NK0O-XUMHUUYECKHE TIPOIIECCHI B TeXHOC(hepe : yueOHOe TTocodue
/ C.A. Mensenesa, C.C. TumodeeBa. — Mocksa ; Bomnorna : Uadpa-Unxenepus, 2017, —
225 C. : Wil., Tab1. — Pexxum JIOCTyTA: 10 MOITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=464469 . — bubmauorp. B ka. — ISBN
978-5-9729-0149-4. — TekcT : 2NEeKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKALIMOHHOM CETU «AHTEPHET», HEOBXONMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccblika Ha HanmenoBanue pa3padoTku
m HH(popMaLMOHHEBIN pecypc B JJIEKTPOHHOM opMe Aoctynmocrs
1. HNudoypoxk: o6pazoBarenbHbIN
UHTEepHET-IpoekT Poccuu.
https://infourok.ru/ Bionosaer: npesentanuu, CBOOOIHBII JOCTYI
TECTbI, BUJICOYPOKH U IpyTHe
MaTepHalbl o peaMeTaM
MIKOJIBHOHN MPOrpaMMBbl.
http://edu.ru/ Poccuiickoe oopa3zoBanue:
2. ®enepanbHbIi MOPTAJL. CB0OOAHBIH JOCTYI
Bkurouaer
CCBUIKM Ha IMOPTaJibl U CaNThI
00pa3zoBaTeNbHBIX
YUPEKICHUN;
rOCyJapCTBEHHBIC
o0Opa3oBaTeNbHbIE CTAaHAAPTHI;
HOpPMAaTHBHBIC JOKYMEHTHI,
KaTaJjior IKCKYpCHit u
00y4arouux NporpaMm.
3. Nudopmanuonnass cucrema
"EnuHoe OKHO JocTynma K CBOOOAHBIN TOCTYI
o0pa3oBaTe/IbHbIM
http://window.edu.ru/ pecypcaMt TPEAOCTABIACT
CBOOOJIHBIN JTOCTYII K KaTajiory
00pa3oBaTeNbHbIX HHTEPHET-
pPECYpPCOB U MOJHOTEKCTOBOM
AIIEKTPOHHON y4eOHO-
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https://urait.ru/bcode/534513
https://biblioclub.ru/index.php?page=book&id=464469
http://edu.ru/
http://window.edu.ru/

METOINYECKON ouomoreke
JUISt o01ero 51
podhecCHOHATLHOTO
00pazoBaHus

https://www.gumer.info/

bubanorexa I'ymep:
MPE0CTaBISAECT CBOOOIHBIN

110 TYMaHUTApPHbIM HaYKaM

noctyn k 5000 kHUT U cTaTei

CB0OOAHBIHi JOCTYI

http://fcior.edu.ru/

denepajbHbIi HEHTP
UHGOPMALHOHHO-

(®PLHOP) npenocrapisieT
JOCTYM K 3JIEKTPOHHBIM

CTyIneHel oOpa3oBaHusl.

00pa3oBaTeIbHBIX PeCypcoB

00pa30BaTeIbHBIM pPeCypcaM U
cepBUCaM Ui BCeX YPOBHEH U

CB0OOAHBIH JOCTYI

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

http://www.biblioclub.ru

DNeKTPOHHO-O0NOIMOTeYHAs
cucrema (3bC)
YHuBepcurerckas Oubiuorexa
OHJIAH

Perucrpanus uepes nrobdoit
YHUBEPCUTETCKUN
KOMIIBIOTED.

B nanpHelmem
IIPEAOCTABIISACTCSA
HEOTrpaHUYEHHBIN
MHAUBUAYAJIBbHBIN T0CTYI
13 TI000H TOYKH, B
KOTOPOW MMEETCs TOCTYTI
K cetu MHTEpHET

Www.garant.ru

WHudopmanroHHO-TIpaBoBOii mopra

CB0OOHBIH AOCTYI

www.elibrary.ru

Poccuiickuit ”HPOpMaIIMOHHBIH

mnoprai B o0iactu HAyKH, TEXHOJIOT'UH,

MCEOUIIUHBI U 06pa3013aH1/1s1

CB0OOHBIN AOCTYI

www.consultant.ru

Poccuiickas KOMIIBIOTCPHAA
CITpaBOYHO-IIpaBOBas CUCTEMA

CBOOOAHBIN TOCTYIT

https://data.gov.ru/

ITopTan OTKpBITHIX JAHHBIX
Poccuiickoit @enepanyn

CB0OOHBIH AOCTYI

http://fgosvo.ru/

[Topran ®enepanbHbIX
roCyIapCTBEHHBIX
00pa3oBaTeNIbHbIX CTAaHAAPTOB
BbICIIEr0 00pa30BaHUs

CB0OOHBIH AOCTYI

https://fgos.ru/

denepanbHble FOCY1apCTBEHHBIE
oOpa3oBaTelibHbIE CTaHAapTHI (110
BCEM YPOBHSIM 00pa30oBaHUs)

CBOOOAHBIN TOCTYIT
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https://www.gumer.info/
http://fcior.edu.ru/
http://www.biblioclub.ru/
http://www.garant.ru/
http://www.elibrary.ru/
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https://data.gov.ru/
http://fgosvo.ru/
https://fgos.ru/

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOI'PAMMHOE OBECIIEYEHHE
HpI/I pcaln3annun yII€6HOI>'I AUCHUILIMHBI IMIPUMCHACTCA CIICAYIOIICC JIMICH3NOHHOC
51 CBO6OI[HO PaCIpoCTpaHsACMOC ITPOTrpaMMHOC O6€CHC‘I€HI/ICI
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

Viil. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUA,
HEOBXO/IMUMBLIE IS OCYINECTBJIEHUA OBPA3OBATEJIBHOI'O
INPOLHECCA IO INCIUIIVIMHE

Y4eOHBIE  3aHATHA  TOPOBOIATCA B aAyAUTOPUAX,  YKOMILIEKTOBAHHBIX
CHEIUaIN3UPOBAaHHON MeOenbl0, B TOM YHCJIE CTAIlMOHAPHBIMHA WM TIEPEHOCHBIMHU
TEXHUUYECKUMHU CPEJICTBaMU 00yUYeHUsI (MPOEKTOP, IKPaH, KOMIILIOTEP/HOYTOYK).

CamocrosiTenbHas padoTa MPOBOAUTCS B KaOWHETaX, OCHAIIEHHBIX KOMITbIOTEPHON
TEXHUKON C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u obecrieueHueM J10CTyIa
B AJICKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.
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