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1. lleab ocBOeHHSI AUCHUILIHHBI

HenpocBOoeHUST AUCIHUTUINHBI — coBepiieHcTBoBaHue kommnereHuud YK-8, OINK-8 u [1K-1

2. MecTo TMCHHUILIUHBI
B CTPYKTYpe 00pa3oBaTeIbHOMH MPOrpaMMbl

JlucumiuinHa OTHOCHTCS K 00s3aTeNbHON YacTW y4eOHOro IuIaHa, BXOIUT B briok 1
«JIucuumummHb! (MOTYIH)».

N3ydyeHne naHHOM NUCLUIUIMHBI ONUPAETCSA HA 3HAHWS, YMEHMSI, HABBIKUA U OIBIT, TIOJY-
YEHHbIE NPU U3YYEHHUU NUCHUIUIMH «O0mas xumus», «Heopranuueckass xumus», «Opranunye-
CKasi XUMus», «O011ast SKOIOTUs».

OcBoeHHEe AAaHHOW AUCUUIUIMHBI SBJISETCS HEOOXOIUMBIM ISl NANbHEHUINIEro M3ydeHus
muctuiuinH «buoxumusy, «[IpukinagHas XuMusy, «AHATUTHICCKAST XUMUSD).



3. Pe3yabTaThl 00y4eHUsi M0 JMCHUIIJIHHE

Kon
U HaHMEeHOBaHHe
KOMIIeTeHIIMH

Kon u nanmenoBanue
HHIUKATOPA (MHAUKATOPOB)
JOCTHKEHHSI KOMIIETeHI[MH

Pe3yabTarsl
o0y4eHust

110 JUCHUIIIIMHE

YK-8

CrnocobeH co3maBaTh M IOJ-
JIepKUBaTh OE30I1aCHBIE YCIIO-
BUS KU3HEAEATEIbHOCTH, B
TOM YHCJIE€ NPU BO3HHUKHOBE-
HUHW YPE3BBIYANHBIX CUTYALUI

3.1_B.YK-8. Ocymectisiet
JIEACTBUSA T10 MPEIOTBpaLIe-
HUIO BO3HUKHOBEHUS YpPE3BbI-
YallHBIX cUTyalui (Ipupoa-
HOT'O U TEXHOTE€HHOT'O ITPOUC-
XO0JKJIeHHs) Ha paboyemM MecTe

3 3.1 b.YK-8.lmeer mipen-
CTaBJICHUE O CHCTEME Mep,
MPUMEHSAEMBIX JUISI  TIPeoT-
BpAIllCHUs YPE3BbIUAHHBIX CH-
Tyalui.

OIIK-8

Crioco0eH OCYIIEeCTBISATh Tie-
JTaTOTMYECKYI0  JEATEIbHOCTh
Ha  OCHOBE  CHEIHaJIbHBIX
Hay4YHBIX 3HAHUU.

1.1_B.OIIK-8. B podeccuo-
HAJIBHOU JIeSITEIbHOCTH OITH-
paeTcst Ha Hay4YHbIE 3HAHUS W3
o0JacTy COLMANBHBIX, T'yMa-
HUTAPHBIX, €CTECTBEHHBIX U
TOYHBIX HAYK

¥Y_1.2_B.OIIK-8. Ymeer
MPOEKTHPOBATH OE30IMaCHYIO U
30pOBbECOEPETAIOIIYI0, TICH-
XOJIOTUYECKH  KOM(pOPTHYIO
00pa3oBaTeNbHYI0 Cpeny Ha
OCHOBE 3HAHHS 3aKOHOMEpPHO-
cTeil u3MYecKoro, IMcUxuye-
CKOTO M COLMAIBHOTO Pa3BH-
TUs oOyyarouuxcs, TpedoBa-
HUI CAaHUTApHBIX HOPM U TIpa-
BWJI, HOPM 0€30I1aCHOCTH.

MK-1

CriocobeH OocCyLIEeCTBIATh IIe-
JTATOTUYECKYIO JIEATEIThHOCTD
o MPOQUIBHBIM TPEIMETaM
(IMcuMIUIMHaM, MOMYJSM) B
paMKax OCHOBHBIX 00pa3oBa-
TEIbHBIX IPOTrpaMM OOIIEro
o0pa3oBaHusl, 1O POrpaMMam
JIOTIOJIHUTENLHOTO  00pa3oBa-
HUSI JIETEH U B3POCIBIX

1.1_B.IIK-1. OcymectBusier
MPEToIaBaHKEe yU. TUCIUILIHH
o pouitto B pamkax OOIT
o011ero o0pa3oBaHus COOT-
BCTCTBYIOIICTO YPOBHA.

Y 1.1 _B.IIK-1. Ywmeer ana-
JTU3UPOBATh IIKOJbHBIE Yy4eO-
HUKHM C TOYKH 3pPCHUA HX
CTPYKTYpPBI, COAEpKaHUS, Me-
TOJIMYECKOTO arapara, COOT-
BETCTBUS TpeOoBaHUAM
dI'OC obmero o6pa3oBaHusl.

B_1.2 B.IIK-1. Bnageer
HaBBIKOM pelieHust 3anad /
BBITIOTHEHUSI ~ TPAKTHUYECKUX
3aJlaHUl U3 IKOJIBHOIO Kypca;
000CHOBBIBAaET BBIOOp CITOCO-
0a BBITIOJTHEHUS 3aJaHHUS.




4. CTpyKTYypa " coiepKaHue JUCHUILTHHBI

OO6mast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 1 3a4eTHBIC €AMHUIIBI, 36 YacoB.

Buasbl yueOHoii padoTsl,

BKJIIOYasd

CaMOCTOSATEIbHYIO PadoTy

DopMBbI TEKYLIEr0

CTYIEHTOB
M TPYA0eMKOCTb (B 4acax) KOHTPOJI
yCcmeBaeMoOCTH
No Pazpen qucuunJInHb 1 Hepeas IpakTnye- (no meman
n/n TeMbI 3aHITUH Cemecrp ceMecTpa CKHe 3aHATHS :‘...; u%’z?)ifﬁ”)
= é | 5 b §- g NPOMEKYTOYHOMI
g =2 | =225 S| © aTTecTaluu
= =Z2|E£¢g| & = (no cemecmpam)
= e 8 5 E AR P
SR R
F| &F
1 2 3 4 5 6 7 8 9 10
1 BBenenue 6 - - - - 4
2 XuMUUECKas IBOJTFOIIHS 6 1 - - - 6 ormpoc
reocdep 3emin
3 DU3NKO-XUMHYECKUE 6 1 2 - - 10 | ompoc, otuert mo JIP,
MPOIIECChI B aTMOC(epe JIOKJIaJI, TeCT
4 XuMHUYECKHE TIPOIECCH B 6 - 2 - - 10 | ompoc, otuert mo JIP,
rugpocdepe JIOKJIaJI, TeCT
2 4 30
5 XumMudeckue Mpoueccs B 7 1 1 - - 4 onpoc, otuert 1o JIP,
MOYBCHHOM CJI0€ JIOKJIaJI, TeCT
6 Murpanus u Tpaacdop- 7 - 1 - - 4 OTIPOC, TOKJIAT
Mars nmpuMecei B Ono-
chepe
7 JevicTBue XUMHYECKUX 7 1 1 - - 6 ompoc, otder 1o JIP,
(hakTOpPOB Ha OpTraHU3M TECT
8 | 3ammra O6mocdeps OT XU- 7 - 1 - - 6 orpoc
MHYECKOTO 3arps3HEHUS
9 Meronsl aHammsza 0OBEK- 7 - 2 - - 4 orpoc
TOB OKPY>KaloIIeH Cpebl
Bcero 2 6 - - 24
[IpomexyTounass  arre- 3auer B 7 cemecTpe
cTanus
O0masi  TPyA0eMKOCTb 13.e., 36 yacos
AUCHHUITHHBI




Conep:kanue TMCUUILIMHBI

1. Beenenmue

[Ipenmer xumuu okpyxkatomieil cpenbl. CBsi3b ¢ ApyruMu aucuuranHaMu. OcoOeHHOCTH
XUMUYECKUX MTPEBPAIllEHUI B MPUPOJIHBIX CHCTEMaX.

2. Xumuyeckasi 3BoJOIHs reocdep 3emian

['eoxummuueckas ucropus miaHeTsl. ['eocdepsl u 3eMHBIe 000710ukd. OCHOBHBIC HCTOY-
HUKH SHEPIMM Ha 3eMJie: SHAOTEHHBIE U 3K30T€HHBIE MPOLECChl. PacipoCTpaHEHHOCTh XUMHYE-
CKHX DJIEMEHTOB B OKpYXaromiei cpeae. buoxumudeckas 3BOTIONUS aTMOC(ephl U THIPOCHEpHL.
Posib %uBBIX Opranu3mMoB B GopMHUpOBaHUH OHOChEpHI.

3. Du3MKo-XUMHUYECKHe mpouecchbl B aTMocdepe
Crtpoenue u cocraB armocdepsl. TemnepaTypHsblil npoduiib aTMocepbl. Y CTONYUBOCTh aTMO-
cdepbl. POTOXUMHUECKUE TPOIIECCHl B BEPXHUX CIOAX 3eMHOU atmochepbl. DoToxuMuieckne
npoueccsl B ctpatochepe. O30H. Hynesoii nuki. O30HOBBIN coil, ero ¢yHkuu B 6unocdepe.
Biusinue okcuaoB a30Ta M TaJIOTEHCOAEPKAIUX OPraHUYECKUX COCIMHEHUM Ha HYJIEBOM ITUKII
o30Ha. PU3MKO-XUMHUYECKUE Tporecchl B Tporocdepe. CBOOOIHBIE paJuKalbl B Tporocdepe.
DOTOXMMUYECKOE OKHCIICHUE MeTaHa. Peakiiuu roMonoroB Merana. AjkeHbl. Peakuuu 030HU-
poBanus. benzon u ero romosoru. Anbaeruabl U KeToHbl. [IpeBpalieHus ¢ yuacTueM OKCHJIOB
azora. AMMuak. Okcupl a30Ta. POTOXUMUYECKUN cMOT. ATMOC(HEPHBIN ITUKII COSUHEHUH a30-
ta. Coenunenus cepel B atmocdepe. CepoBomopoa. duokcun cepsl. OKHUCIEHHE COCTUHEHUN
cepsl. [TapaukoBsie ra3el B atMocdepe. Bona B atmocdepe

4. XumMuuyeckue nmpoueccsl B ruapocdepe

I'unponoruyeckuii nuki. OCHOBHBIE BUABI MPUPOIHBIX BOJ U OCOOGHHOCTH UX COCTaBa.
AHOMaJIbHbIE CBOICTBa BOJBI M, UX POJb B Npupoae. OCOOEHHOCTH BOJbI KaK PacTBOPHUTEIIS.
KapbOonaTHas cuctema U KOHIIEHTpAIMs HOHOB BOJOPOAA B Boje. YToibHas kucinora u pH pac-
TBOpa. PactBopuMocTs kapOoHaTtHbIX mOpoa. Kambrut. Jomomut. BwicokoMarHne3maibHBIN
KaJIbLIUT. BiusiHue npuMeceil Ha paCTBOPUMOCTh KallbLIUTa. PaBHOBECHAsE paCTBOPUMOCTD CUJTH-
KaTHBIX 1MopoJl. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE MPOIECCHl B THApochepe. TemnepaTypHbIi
npoduiIs MPEeCHOBOAHBIX Boj0eMOB. OnurorpodHsie u 3BTpodHBIE BogoeMsbl. [Iporecchl KoM-
miekcooOpazoBanus B ruapochepe. [lpupoaHsie U CHHTETHYECKHE KOMIUIEKCOOOpa30BaTENH.
[ToBepxHOCTHO-aKTHBHBIE BellecTBa B BogoeMax. Okean. Dctyapun. TemmnepaTypHblii mpoQuiib,
COCTaB M CBOMCTBA OKeaHMUECKHX BOJI. [Ipoliecchl yianeHuss OCHOBHBIX PACTBOPEHHBIX BEIIECTB.
Oco0eHHOCTH OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX MPOILIECCOB B OKEAHE.

5. XumuyecKue npoiuecchbl B IOYBEHHOM CJ10€

Crtpoenune murocdepsl. CTpykTypa 3emMHON Kopbl. [louBa. OOpa3oBaHHEe MOYBEHHOTO
ciosi. DneMeHTHBIN U (a3oBbIil cocTaB noyB. ['ymyc. CocTaB U CBOMCTBA T'yMYCOBBIX BEIECTB.
Bnaroemkocts U BogompoHuIaeMocTh 1o4B. [louBeHHble pacTBOpbl. [louBEeHHBIN moriomaro-
mui komiuiekc. KatnonnooOMeHnHas crmocoOHOCTh mouB. CeNeKTUBHOCTh KaTHOHHOT'O OOMeEHa.
Kucnbele mouBsl. Buabsl mouyBeHHON KUCIOTHOCTH. DOpPMBI COEIMHEHHI allOMUHHUS B MOYBax.
CoenuHeHns KPEMHHSI U aTIOMOCHIIMKATHI. A30T, ¢ochop M cepa B MOYBEHHBIX IPOIIECCAX.
Maprasner u xene3o B mouBax. MUKpO3JIEMEHTHl U XUMUYECKOE 3arpsi3HEHHE MOYB.

6. Murpauus u Tpancpopmanus npumeceii B 6uocgepe

Buner murpanuu. Bo3nyiinasi, BogHas, OMOTeHHass U TEXHOT€HHas Murpanus. OakTopsl
murpanuu. Knaccupukarus MUTPUPYIOMIUX 3IeMEHTOB. [eoxummueckue Oapbepbl. Dusmko-
XUMHUYECKHE, MEXaHUYECKUE, OMOTeOXUMUYECKUE U TEXHOTCHHbIE Oapbephl. MUTpalus U aKKy-
MYJISIIIAST COSAMHEHUN KpeMHHs, amroMUHUS.Qochopa, THKETBIX METAUIOB M PaTUOAKTHBHBIX
aneMeHTOB B Onocdepe. [Iporieccsl camoouunIieHusi BOAOEMOB. [ UAPOIN3 CONEHl TSKENbIX Me-
TaoB. OKUCIEHHEe OpraHUYeCKUX BELIECTB B adpOoOHBIX ycioBusax. TpaHnchopmanus Hedtu u
MECTHUIINIOB B OKpyxaromei cpene. Kucnorasie noxau. KucnorooOpasyroiiye BelecTsa B at-
Mocdepe. 3akuclIeHHe OCaaKoB. TpaHCTpaHUYHBIA MEPEHOC KHUCIOTHBIX OCAIKOB. J[MHammKa
u3MeHeHus pH u XuMHUecKoro coctaBa ocaakoB. [Iporecchl agcopOIuu OKCHIOB Cephl U a30Ta

6



MOJCTUJIAIOIIEH TOBEPXHOCTHIO. 3aKUCIICHUE 03ep. 3akucieHne noyB. [10ABMKHOCTE JIEMEHTOB
U KHUCJIOTHOCTD MOYB.

7. JeiicTBHe XMMHYeCKHX (PAKTOPOB HA OPraHU3M

Xemomenuaropsl U ux kiaccuduxanusa. OOume 3aKOHOMEPHOCTH JACUCTBUS MOJITIOTAH-
TOB Ha KMBBIC OPTaHU3MBbI. BHJIBI TOKCHYECKOTO ACHCTBUS MOJUTFOTAHTOB. TOKCHYHOCTD 3arpss3-
HSIIOIUX BEIIECTB, OCHOBHBIE KPUTEPHUH OLIEHKH TOKCHYHOCTH. BUABI SKOIOrHUECKUX HOpMaTH-
BOB. Kitacchl onmacHOCTH XMMUYECKUX BemecTB. I10T0TaHThI B OBITY.

8. 3amura 6uocdepbl OT XUMHYECKOTO 3arpsi3HEHUSA

OcHOBHBIE XUMUYECKHE 3arpsizHuTenu Ouochepsl. Mcrounnku 3arpszaenus. CaHUTapHO-
3alUTHBIE 30HBI. MeTO/Ibl OUUCTKU aTMOC(HEPHBIX BHIOPOCOB. CUCTEMBI OYMCTKU CTOYHBIX BO/I.
YTunuzanys 1 CKIaJAupOBaHUe TBEPIBIX OTXOAOB. MeTOIbI BTOPUYHOTO HMCIIOJIB30BAHHS OTXO-
JIOB.

9. Metoasbl aHAIM32 00BEKTOB OKPY KaloLIeil cpeabl

[TpaBuna or6opa nmpod atmocdepHoro Bozayxa. [IpaBuna or6opa nmpod BOIBI U3 OTKPHI-
TBIX BoJ0EMOB. [IpaBuia oT6opa mpod mouBsl. BogHast, coneBast 1 KUCIOTHAS BBITSHKKH M3 TT0Y-
Bbl. [IpaBuiia MOArOTOBKM pacTUTENBHBIX 00pa3loB K aHanu3y. KauecTBeHHBIN aHAIW3 MPUPOI-
HBIX OOBEKTOB. XHMMHYECKHE METOABI aHajn3a OOBEKTOB OKpyXKaromen cpeabl. Pu3mko-
XUMHUYECKHE METObl aHaJN3a U X MCIOJIb30BAHUE JIJISl U3YYeHHsI OOBEKTOB OKPYXKArOIIeH cpe-
JTBI.



5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH,
npuMeHsieMble TPH OCBOEHUH TUCIUTLINHBI

OcHOBHbBIE 06pa3OBaTeJII>HLIe TEXHOJIOI'UH,
INPUMEHACMbIC IPA U3YYCHUH TUCHUIIIIUHBI

*  TexHOJOTHS Pa3BUTHS KPUTHUECKOTO MBIIUICHUSI.

*  TexHONOTHs KOHTEKCTHOTO 00ydeHUsI — 00y4deHre B KOHTEKCTe npodeccuu (peanusyercs
B y4eOHBIX 3a/IaHUSIX, YYUTHIBAOIIUX CHCIM(DUKY HATPABICHUS U IPOQPHIIS TIOATOTOB-
KH).

*  TexHOJOTHS MPOEKTHOU JCATEIIEHOCTH (peaM3yeTcs IPH MOATOTOBKE CTYIEHTaMHU MPO-
€KTHBIX paboT I000T0 poja).

*  TexHOJOTHS HHTEPAKTUBHOIO 00y4YeHHs (pean3yercs B hopMe YUeOHbBIX 3aaHUH,
MPEITOJIATAOIINX B3aUMO/ICHCTBHE 00YJaIOIINXCs, UCIIOJIb30BAHNE aKTUBHBIX (hOpM
00paTHOI CBSI3M).

*  TexHomorus 3JIE€KTPOHHOTO O0OyUEHHS (peain3yeTcsi MPU MOMOIIU SJIEKTPOHHOM 00pa3o-
BatenbHOU cpenpl CI'Y npu ncnonb3oanuu pecypcoB IbC, npu npoBeeHHH aBTOMATH-
3UPOBAHHOTO TECTUPOBAHUS U T. 11.).

AanTHUBHbIE 06pa30BaTeJIbele TEXHOJIOI'UMH,
NPUMEHACMbIC MNP U3YYCHHU U TUCHHUIIJTHHBI

IIpu oOyueHuu UL C OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbs IPEATNOJIAraeTcs Hc-
[I0JIb30BAHUE IPU OpraHMu3aly 00pa30BaTENbHOM AEATEIbHOCTU aJalTUBHBIX 00pa30BaTElIb-
HBIX TEXHOJIOTUH B COOTBETCTBMHU C YyCJIOBUAMHM, n3noxkeHHbIMU B OIIOII (pa3nen «OcobenHo-
CTH OpraHM3aliy 00pa30BaTEIbLHOrO MpoIiecca Mo 00pa3oBaTENbHBIM IPOrpaMMaM JIsl HHBAJIH-
JIOB M JIUI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBsI»), B YACTHOCTH: MPEOCTaBIECHUE CIIe-
[UAIbHBIX YYEOHBIX MOCOOMH U JUIAKTUYECKHX MAaTEepHalIOB, CHEHHATbHBIX TEXHHUYECKUX
CpeACTB O0Y4YEeHHUsI KOJUIEKTUBHOTO M MHIUBHUIYaJIBbHOTO IOJIb30BAHUS, NPEAOCTABICHUE YCIIYT
accUCTEeHTa (IIOMOIIHMKA), OKAa3bIBAIOIIEr0 O0YyYarOIIMMCS HEOOXOAUMYI0 TEXHUYECKYIO I10-
MOIIIb, U T. Il. — B COOTBETCTBUHU C UHAMBHIyaTbHBIMH OCOOEHHOCTSAMHU O0YUaIOLINXCS.

[Ipu Hanmuuuu cpeau oOyyaroumxcs JUL ¢ OTPaHUUYEHHBIMA BO3MOYKHOCTSMHU 3710POBbSI B
pazznen «OOpa3oBarenbHble TEXHOJIOTUH, IPUMEHSEMbIE TIPU OCBOCHUH JUCLUILITUHBI» paboueil
IIPOrpaMMbl BHOCATCS HEOOXOAUMBbIE YTOUHEHUS B cCOOTBETCTBHH C «IlomoxkeHneM 06 opranusa-
MU 00pa30BaTENILHOTO MPOLIEcca, MCUXO0JIOr0-NeAarorndeckoro COMpoBOXKACHUS, COLUaIN3a-
UM WHBAJIWAOB M JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 370pOBbs, oOyuarommxcsi B BU
CI'Y» (11 8.70.02.05-2016).

NHpopmManMoHHBIE TEXHOJIOTHH,
NPUMEHsAeMbIe P U3YYEeHUH IUCHHUIITHHbBI

e lcnonb3oBanue  HMHQOPMAIIMOHHBIX  PECYpPCOB,  JIOCTYNHBIX B  MH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn MHTepHeT (CM. mepedeHbh pecypcoB B II. 8 HacTosei mpo-
TPaMMBlI).

e CocraBjieHHEe U PeJaKTHPOBAHNE TEKCTOB MPU OMOIIN TEKCTOBBIX PEJAKTOPOB.

e [lpencraBnenue nH(pOpMAIUU C UCTIOIB30BAHUEM CPEICTB HHPOTpaDHUKH.

e (Co3naHue 3IeKTPOHHBIX JOKYMEHTOB (KOMITBIOTEPHBIX Mpe3eHTalui, Buaeodaiinos, mieika-
CTOB M T. I.).

e [IpoBepka ¢aiina paboThl Ha 3aMMCTBOBAHUS C ITOMOILBIO pecypca « AHTUIUIATHATY.



6. YueOHO-MeTOaNYECKOEe 00ecmeueHne
CaMOCTOSITEJIbHOM PadOThI CTYJAE€HTOB.
OueHouyHbIEe CpeICTBA ISl TEKYIIEr0 KOHTPOJIsI YCIIeBA€MOCTH, IIPOMEKYTOY-
HO# aTTecTallMH 10 UTOraM OCBOECHHS AHCIHUILINHBI

6.1. CamocTosiTe/ILHASA paﬁoTa CTYACHTOB IO IMCHUIIVINHE
6.1.1. IToocomoeka Kk npakmuueckum 3aHAMUAM
Temamuxa npakmuuecKux 3aHamuil

XHUMHYECKUH COCTAB JIMTOCHEPHI.

XUMUYECKUH cOCTaB THIPOCHEpHI.

XuMHYecKuit coctaB aTMoc(hepsl U )KUBOTO BELIECTBA.
OCHOBHBIE KOJIOTHYECKHE TTPOOTIEMBI aTMOC(hEPHI.

XvMUYeCcKue MoKa3aTely MOYB.

XUMUYECKOE 3arpsi3HEHUE TTOYB.

buoxumuueckue nporeccs B BogoéMax. IBTpopuKaIus.
PacripocTpaneHne 3arpsi3HSIONIUNX BEMIECTB B OKPYIKAIOIIEH cpejie.
buoreoxumuueckue 6aprepsbl.

10. KpyroBopoTsI yriaepoaa, azota u pocdopa.

11. KpyroBopoOThI cepbl U TaJOTEHOB.

12. KpyroBopoTsl METaIOB.

13. Kpurepuu olieHKH TOKCUYHOCTH 3arpsi3HSIONINX BEIECTB

14. Kiacchl 0O1macHOCTH XUMHUYECKUX BEIIECTB.

15. OnacHble XUMHUYECKHUE BEIIECTBA B OBITY.

16. Bo3zeiicTBrE Ha OKPYKAIOIIYIO CPEy MPOMBIIIIICHHOCTH.

17. Bo3zeiicTBHe Ha OKPYKAIOIIYIO CPEy CETbCKOTO U KOMMYHAIILHOTO XO035HCTBA.
18. Bo3zeiicTBHE Ha OKPYKAIOIIYIO CPEy YHEPTEeTHKH U TPAHCTIOPTA.
19. Tloka3zaTenu KauecTBa BOJHBIX OOBHEKTOB.

20. Metozas! anaym3a mpod aTMochepHOro BO3Iyxa.

21. Meronasl aHanu3a MOYB.

CoNoOA~WNE

Ilpumepnwlit nnan npakmuueckozo 3auamua Ne 4

Tema. OcHOBHBIE IKOJIOTUYECKHE TIPOOJIEMBI aTMOC]EPHI.

1. Cwor. Tumsl cMOroB.

2. PammoaktuBHOE 3arpsi3HEHUE aTMOC(hEpHI.

3. O30HOBBII 3aUTHBIN CIION. MexaHU3MBbI pa3pyIIeHHs 030Ha.

4. «llapaukoBbIit 3G HEexrT?.

Metoauyeckue pexomMeHaanuu. [Ipy NMoAroToBKe K MPAKTUUECKUM 3aHITHSIM HY)KHO
U3YYUThH OIpe/AeTIeHHbIE pa3JeNbl Kypca o yuyeOHMKaM M KOHCIeKTaM Jjeknuil. Ha mpakTtuue-
CKHX 3aHATHUSAX MPOBOJUTCS ONPOC IO COOTBETCTBYIOLIEH TEME, IPOBEPSIOTCS JOMAIIHHUE 3a/1a-
Hus. CTyIeHThl padoTaloT y AOCKHU U BBINOJIHSIIOT 33/1aHUs caMOCTOSTeNbHO. CTy/A€HThI BBICTY-
NAIoT C JO0KJIaJAaMHU, KOTOPBIE CONPOBOXKAAOTCS MPE3EHTALMSAMHU, OTBEYAOT Ha BOIIPOCHI 110 TEME
JOKJIaJIOB, MPUHUMAIOT Y4acTHe B AUCKYCCHUSX.

Kpurepun oneHuMBaHus: 32 KaKJ0€ NNPAKTUYECKOE 3aHATHE CTYIEHT MOXKET IOJIYYUTh
ot 0 1o 1 6amna.

6.1.2. /loknao
Temwl 0oknaoos
1. IlpupoHBIEMaHTPOIIOT€HHBIE(PAKTOPHL, OTPEICIITIOIINETTOBEPXHOCTHBIX BOJI CYIIIH.
2. KpyroBopoT OMOT€HHBIX JIEMEHTOB B BOJIHBIX 9KOCHCTEMAaX U MOCIEICTBHS €T0
HapyLICHUSI.



3. X¥MHUYeCKH KpyroBOPOT KOMIIOHEHTOB BOJI MHPOBOTO OKeaHa.

4. XuMur4eckue npeBpalleHrs OpraHiueckux BeIlecTB B aTMocdepe.

5. 3arpsi3HeHuE OKpY’Karollel cpeibl U IpodieMa U3MEHEHUS KIMMaTa.

6. [IpoGyieMbl HapyIIEHUS! KUCIOTHO-OCHOBHOI'O OajlaHCca B OKpY’Karollei cpee.

7. Xumuyeckas TpanchopManys KOMIOHEHTOB HE(PTSHOTO 3arps3HEHUS B OKPYKaroIei
cpene.

8.030H0pa3pymIaomye BemecTBa, iX HICTOUHUKN 1 XUMHYECKOe TIOBEACHUE B aTMOCc(e-
pe.

9. BiusiHuE POTyKTOB OPraHMUECKOT0 CHHTE3a Ha KaYeCTBO OKPYIKAIOIICH CPeIbl.

10. McTOYHUKHN XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH CPeIbl.

11. MOHMTOPUHT XUMHUYECKOT0 3arpsi3HEHUST OKPYKAIOILIEH CPE/Ibl.

12. IlpumeHeHHEXUMUYECKUXU(PUZNKO-XUMUYECKUXMETOI0BCOCTOSIHUSL 00BEKTOB OKPY-
JKArOUIEN CPEBI.

13 OcobGeHHOCTH MUTPAIMH 3arPSA3HAIOIINX BEIIECTB B PA3JIMYHBIX Cpeax.

14 Xumudeckue (pakToOpsl MOYBEHHOTO TUIOAOPOIHS U IIPOOIeMa JeTpa alliy ITOYB.

15 I'ymycoBBI€ KUCTIOTHI, UX COCTaB U CBOWCTBA.

16 buoreHnHble 3JIeMEHTHI B TOYBEHHBIX MTPOIIECCAX.

17 OKucIUTEeTbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHl B TOYBAX.

18 Tspxenple MeTaJIbl B IPUPOAHBIX BOJAX.

MeTtoauyeckue peKOMEHIALMM: TOATOTOBKA JOKJIAJ0B BEISTCS C HCIOJIb30BAHHEM
TEKCTa JICKIIUH 110 COOTBETCTBYIOLIEH TeMe, YIeOHHKOB U Y4e€OHBIX OCOOMH, HAYyIHO- MOMYJISP-
HOM ¥ METOJUYECKON JIUTepaTyphl, MePHUOANUECKUX u3aaHuii. [Ipe3eHrtanus — 3To cpecTBO BU-
3yalu3aluy IpEeJCTaBICHHOIO B Jokiajae matepuia. OHa J0KHA COOTBETCTBOBATH MOPSAKY
U3TI0KEHUS!, WILTIOCTPUPOBATh OCHOBHBIE TE3HCHI JIOKJIA/1a, COJEPKaTh KauyeCTBEHHbIE rpaduue-
CKHE (IuarpaMMbl, THUCTOTpaMMbl, rpaduku) U ¢goromarepuanbl, HU(POBBIE aHHBIE yTOOHO
NpPEeICTaBIATh Takke B TaOnuyHOM (opme. [loaroroBka mpeseHTalUy MpeanoyaraeT Cieayro-
1Y€ MOIIAroBbIe IENUCTBHS:

1. Pa3paboTKa CTPYKTYpbI IPE3CHTALIUH.

2. Co3nanue npe3entanuu B PowerPoint.

3. Penetunus nokinana ¢ MCIOIb30BAaHUEM IIPE3ECHTALIMH.

CrpykTypa npe3eHTalu J0JIXKHa COOTBETCTBOBATh CTPYKTYpE JTO0KIaa:

1. TuTynbHBINA cHaiij, TOJKEH colepKaTh TeMY JOKIaga U (paMUINIO, UM U OTYECTBO
noknaauuka (1 cmaiin).

2. OCHOBHBI€ MOJIOKEHUS.

3. ®uHaneHbIl ciain (1 cnai).

Pexomennyemoe obiiee konuuecTBo ciaitnoB — 10 — 20.

O0BEM TOKIIaa M COMMPOBOKIAIOINICH €ro MPE3CHTAIMH BBIOUPAETCS C YIETOM TpeboBa-
HUU pErilaMeHTa.

Kpurepun oueHuBanus:

— COOTBETCTBHE COJEpXKaHMUA MaTepuaia BIOpaHHON Teme oueHuBaercs ot 0 mo 5 Gan-

JIOB;
— BBICTYIUICHHUE, KA4eCTBO Mpe3eHTanuu omnenuBaercs ot 0 1o 10 6amnos.
6.1.3. Tecm no mamepuany oucyuniunol
IIpuMepsI TECTOBBIX 3a/1aHUIL:
(paznmen «XUMHYECKHE MPOLIECCHl B TIOYBEHHOM CIIOE))
Bonpoc 1
JUIs TUIMYHBIX TOYB XapaKTEPHO COOTHOILIEHHE 00bEMOB TBEPIOM, )KUIKOM U Ta3000pa3HOi
dbas:
1.2:1:1
2.1:1:1
3.1:2:2
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4.1:1:2

Bonpoc 2

K THNUYHBIM KOMIIOHEHTaM IMOYBEHHBIX PACTBOPOB, KOHIICHTPAIIMHA KOTOPHIX 3HAYUTEILHOIPE-
BOCXOJSITKOHIIEHTPALIMU JPYTUX MOHOB, OTHOCSTCS KATUOHBI:

1. Ca2+, Mg2+, K+, NH4+,Na+

2. A3+, Cu2+, K+, NH4+,Na+

3. Ca2+, Mg2+, K+,Fe3+, Zn2+

4. Ca2+, Ba2+, K+, Al3+,Na+

Bonpoc 3

KucnoTHOCTb OYB MOXKET OBITh CHUKEHA BHECEHUEM B MIOYBY:
1.u3BecTHsIKa

2.rurca

3.KaJMIHOM CeNnUuTphI

4.Bcex TepevrCIeHHBIX BEIIECTB

Bonpoc 4

['unponuTrueckas KUCIOTHOCTH IOYB - 3TO KHCIOTHOCTD:

1. o0ycnoBieHHas B3aUMOCHCTBHEM MTOYBHI C YKCYCHOKHCIIBIM HATPHEM
2. IposBISIONIAsCS Mpy 00pabOTKe MOYBBI PACTBOPOM HEHUTPATIBLHOM CONU
3. 00yCIIOBICHHAS ITOTJIONIEHHBIMA NOHAMH AJTFOMUHUS U BOJIOPO/IA
4. 00ycloBIeHHAss HOHAMH BOJIOPO/ia B TOYBEHHOM PacTBOpE
Bonpoc 5

HacplileHHOCTh TOYBBI OCHOBaHUSIMH OMPEIEISIETCS COIeP>KaHUEeM B TIOUBEHHOM IOTJIOIIA0-
IIeM KOMILJIEKCE:

1. KaTHOHOB KaJbIUS U MarHUs

2. KaTHOHOB HATPHS U KaJTHs

3. KaTHOHOB ATIOMUHUS U BOJIOPO/Ia

4. Bcex MOYBECHHBIX KATHOHOB

Bonpoc 6

[ToABH’KHOCTH KATHOHOTEHHBIX 3JIEMEHTOB B MTOYBAX:

1. BO3pacTaeT npu yBeNUYEHUH KHUCIOTHOCTH

2.He 3aBHCHUT OT KHCJIOTHOCTH

3.yBeIMUMBACTCS MPU YMEHbBIIEHUU KUCIOTHOCTH

4.mMakcuMalibHa B HEUTpaJIbHOM cpefie

Bonpoc 7

[TouBeHHBII BO3/1yX 0OOTOIIEH 10 COCTaBY:

5.oxcunom yriaeponaa (I1)

6.oxcumom azota (I1)

7.oxcuaoMm yriepona (IV)

8.xucnopomom

Bonpoc 8

3HaYeHNE aKTYaIbHOW MIEJIOYHOCTH MTOYB 00YCIOBJICHO HAJTMUUEM B TOYBEHHOM PacTBOPE:
1.NaOH, KOH

2. Na2CO3, NaHCO3, Ca(HC03)2

3.paCTBOPUMBIX COCTUHEHHH aTIOMUHUS

4.pacTBOPUMBIX COEMHEHMI JKenes3a

Bonpoc 9

[ToABM>KHOCTH KATHOHOTEHHBIX 3JIEMEHTOB B ITOYBAX:

5.Bo3pacTaer mpu yBEIMUECHUU KUCIOTHOCTU

6.He 3aBUCUT OT KUCJIOTHOCTH

7.yBEIMYUBACTCS IPU YMEHBIICHUH KUCIIOTHOCTH

8.MakcuMaabHa B HEUTPAITBHOU cpefie

Bonpoc 10
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EMKOCTB mienoyHoro 6apsepa B Mo4Bax ONpeaeseTcs:

1.xonuuecTBOM KapOOHATOB

2.KOJTMYECTBOM OOMEHHBIX KATHOHOB

3.collepKaHHeM OPraHMYECKOro BEIIeCcTBa

4.3HaYeHUEM OKHUCIIUTEIHHO-BOCCTAHOBUTEIIHHOTO TIOTEHIHAIA.

Kpurepun oueHKH TeCTOBBIX 3aIaHMIA:

- «OTJIMYHOY BBICTABIIIETCS CTYJEHTY, €CJIM IIPABUIIbHBIE OTBETHI COCTaBUIN HE MeHee 90%;

- «XOPOIIO» BBICTABIISIETCS CTYIEHTY, €CJIM MIPaBUIIbHbIEC OTBETHI COCTaBHIIN HE MeHee 75%);

- «YJOBJICTBOPHUTEIHLHOY BBICTABIISETCS CTY/ACHTY, €CIIH MPABUIHHBIC OTBETHI COCTABUIIM HE Me-
Hee 51%;

- ((HeyI[OBJIeTBOpI/ITeJIBHO» BBICTABJIACTCA CTyI[eHTy, CCJIN HpaBI/IJIBHbIC OTBECTHI COCTAaBHUJIN MC-
Hee 50%.
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6.2. OueHo4HbIe CpeACTBA
AJIS TeKylIero KOHTPOJIsl yCcIeBaeMoCTH 10 AUCIHUIINHE

B coorBerctBun ¢ mnpunstodi B CI'Y wumenun H.I'. UepnblmeBckoro OamibHO-
PEUTHHTOBOM cucTeMon ydera noctxeHuid crynenta (BAPC) Gauibl, mosydeHHbIC B XO/€C Te-
KYIIEr0 KOHTPOJIS, pacCIpeeIII0TCs 110 MATH TpyInam:

— JIGKLUU;

— IPAaKTUYECKUE 3aHATUS;

— caMocCToATeIbHas paboTa;

— JIpyTue BUbI Y9eOHOH e TeTbHOCTH.

1. [Tocemenue nekiuii 1 yaactue B hopmax sxcmpecc-kKoHTpostst — ot 0 1o 16 6amios (10
4 GasIoB 3a JICKITUIO).

2. Ilocenienne MpakTUYECKUX 3aHATHH, BBITOJIHEHHE POrpaMMBbI 3aHsATuil — oT 0 1o 24
OasioB. [1nanbl npakTHyecKux 3aHATUI cM. B pa3zaene 6.1.1.

3. JJaboparopHbie paboOTHI HE TPETYCMOTPEHBI

4. CamocTosiTenbHas padoTa:
— MOATrOTOBKA JA0KIa10B — 70 10 6ammos (Temaruky pedeparToB, TpeOOBaHUS K HUM U pe-
KOMEH/IallUU T10 BBITIOJIHEHUIOCM. B pazzene 6.1.3);

4. Ipyrue Buabl yueOHOU NESATENbHOCTH:
— Brinonnenue tectoB — ot 0 10 10 6amnos
(Meroanueckre peKOMEHJAIuu 110 OArOTOBKE CM. B pazzene 6.1.4).

6.3. OueHo4YHbIe CpeACTBA

JJIS IPOMEKYTOYHOM aTTEeCTANMM 10 AUCIHHUILINHE
Ilepeuens eonpocos k 3auemy

[Ipeamer u 3a7a4u XUMHUU OKPYKAIOIIEH CPEbI.
OO6pa3oBaHue 3eMHOM KOPBI 1 aTMOC(hEpHI.
XUMHUECKUH coCTaB JIUTOChHEPHI.
XUMHYECKUN COCTaB TUIPOChEPHI.
XUMHUECKUH cOCTaB aTMOC(EPHI.
XuMHUYeCcKuit coctaB Onochepsl.
I'eoxumnueckue, Ouonornueckue u AHTPOIIOT€HHBIE HMCTOYHHUKHU
MHUKPOKOMITOHEHTHBIX TpUMecel B aTMocdepe.
8. Cwmoru. O30HOBBIH 3alIUTHBIN ci10il. MexaHu3Mbl pa3pymieHust o3oHa. «llapHUKOBBII
ahdexT».
9. PammoakTuBHOE 3arpsizHEHUE OHOCHEPHI.
10. TTouBsl. XMMHYECKHIA COCTAB, CBOMCTBA, 3arpsi3HEHUE.
11. OGmme mans OodbIIMHCTBA TOYB peakuuu. KaTuoHHbi oOmeH. [loTeHiumanbHas
KHUCJIOTHOCTH 1o4B. LllenoyHocTh mous.
12. Bbuonorudeckue npoiecchl B ruapocdepe.
13. TIuraTenbHBIE BEIIECTBA U 3BTPOPUKAIIUS BOJTOEMOB.
14. ®usuko-xuMHUYecKas, OMOTeHHAs U TEXHOT€HHAs MUTPAIUs 2JIEMEHTOB.
15. OcobGeHHOCTH pacmpoCTpaHEeHHs, TpaHCHOpMAIMM W HAKOIUICHHS 3arps3HSIOMINX
BEILIECTB B OKPYKAOUIEN CpELE.
16. Ilepenoc BemecTB MPUPOIHBIX U MMPUPOTHO-AaHTPOIIOTCHHBIX JIAHIIA(TOB B
HaIlpaBJIECHUU «10YBA-BO3IYX).

NoabkowhE
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17. TlepeHoc BelecTB MPUPOAHBIX U MIPHUPOJTHO-AHTPOIIOTC€HHBIX JTaHAIIA(TOB B
HAIPaBJICHUU «BOJIA-BO3IIYX).

18. IlepenHoc BemiecTB MPUPOAHBIX U MIPHUPOJTHO-AHTPOIIOTCHHBIX JTAaHAIIA(TOB B
HAIPaBJICHUU «II0YBA-BOAY.

19. TMoctyrieHne ¥ HAKOTUICHUE PA3IMYHBIX BEIISCTB B )KUBBIX OPraHU3MaX.

20. I'eoxumMuueckue Oapbepshl.

21. KpyroBopOThI 2JIEMEHTOB B IPUPOIHBIX U MPUPOAHO-aHTPONOTEHHBIX JIAaHAMA(TOB
22. KpyroBopoThl MaKpO3JIEMEHTOB: yIiiepoia, azota, hochopa, cepsl.

23. Bujapl BO3ACHCTBHS MOJUTIOTAHTOB HA KUBBIC OPTaHU3MBI.

24. Kputepuu OIICHKH TOKCHYHOCTH U KJIACChI OTIACHOCTH 3arpsI3HSIOIINX BEUICCTB.

25. TlomtoTaHTHI B OBITY.

26. XuMHYECKOE 3arps3HEHUE, OXpaHa U PEKyIbTHBALINS TTOYB.

27. MeToapl OYUCTKU aTMOC(EpPHBIX BEIOPOCOB.

28. CHcTeMbl OYUCTKHA CTOYHBIX BOJI.

29. Yrunmzanuss ©W  CKIQJAMPOBAaHUE TBEPABIX  OTXOJOB. MeETOABl  BTOPHYHOTO
UCIIOJIB30BaHUS OTXOJIOB.

30. IIpaBuna or6opa mpod atmochepHOro Bo3ayXa.

31. IIpaBuna orbopa mpod BOJBI U3 OTKPBITHIX BOIOEMOB.

32. IlpaBuna otdopa mpoO MOYBHI.

33. XuMuveckue METOJbl aHAIM3a M WX HCIOJb30BaHME B aHalM3e OOBEKTOB
OKPYKaIOILEH Cpebl.

34. Ou3NKO-XMMHUYECKUE METOJbl aHaKM3a M WX HUCIOJIB30BAaHUE B aHAIM3e OOBEKTOB
OKPYKaIOILEH Cpebl.

Ilpakmuueckue 3a0anun K 3auemy

1. TIpoMblIJIEHHBIM HPENpPUSTHEM BBIOpAChIBAETCS €XKEroJHO BaTMochepy 5 ThiC. T
IBUIY, IIPY 3TOM B NEPBOIl 30HE 3arps3Hsiercs 15 ra cenbCKOX03sIMCTBEHHBIX U JIECHBIX YTOIUM.
Cpennsist BoicoTa BbiOpoca coctaBisgeTrS0 M. Onpenenute yiiep0, NPUUMHEHHBIH CETbCKOMY U
JIECHOMY XO3SMCTBaM.

2. IIpombllIEeHHBIM NPEeANpUIATHEM BbIOpachIBaeTCs €XEroqHo BarMocdepy 15 ThIC. T
CO. Ilpu >TOM B TIepBOI 30HE MPOKUBAET OFHA ThICSYakuTemnei; Bo BTopoi 2000 uenosek. Boi-
cota BbeIOpoca coctasisgeT 90 M. Onpenenure yiiepo, NpUUMHEHHBIHN 3]paBOOXPAHEHUIO.

3. IIpombIIIeHHBIM TPEANPUSTHEM BHIOPACHIBACTCS €KETOIHO BaTMocdepy 4,5 ThIC. T
SO2, npu 3TOM B IEpBOI 30HE 3arpsi3HsAeTcs 15 ra, BoBTOpoi 30He 3arpssHsercs 500 ra cenb-
CKOXO3SIMICTBEHHBIX U JIECHBIX yroauil.CpeaHss BbicoTa BbiOpoca coctasisieT S0 M. Onpenenure
yiep0o, MPUUNHEHHBIH CEIbCKOMY U JIECHOMY XO03HCTBaM.

4. TlpomblllUIEHHOE MpeANnpuUaTHe BhIOpachiBaeT €XerogHoB atMocdepy 13 ThIC. T MbI-
. B nepBoii 30He npoxusaer 500; BO BTOpoil —0Ha ThIcAYa; B TPEThel — 28 THIC. U B UETBEP-
Toil — 45 ThIC. yenoBek. CpenHsasBbicoTa BeIOpoca — 60 M. Onpenenure ymepO, TPUUUHAEMBIHA
IBUIBI0O KOMMYHAJIBHOMY XO3SIMCTBY.

5. IlpomblnuieHHOE mNpeAnpusTHe BblOpachiBaeT exeronHo B armochepy 30 Toic. T
SO2. B nepsoii 30He npoxuaeT 500; Bo BTOpOii — OAHATHICSYA; B TPETbEW — 28 ThIC. U B YeT-
BEpTOI — 45 ThIC. yenoBek. Cpeanss BricoTa BeiOpoca — 60 M. Onpenenure yuepO, npudHHse-
MbI SO2 KOMMYHaIbHOMY XO35HCTBY.

6. IIpombInIeHHOE TPEANPHUSATHE BHIOPACHIBACT €KETOIHO B aTMOC(Epy S5 THIC. T IMBUIH
1 4,5 TeIC. T CEpHUCTOrO aHTUApHuaa. B nepBoil 30He3arps3HsaeTcs 15 ra cenbCKoX039iCTBEHHBIX
U JIECHBIX yroauii; Bo Bropoit —500 ra. Cpennsist BeicoTa BeiOpoca coctasinser 50 M. Onpenenure
yep0, MpUYUHEHHBIH CEIbCKOMY H JIECHOMY XO35HCTBY.

7. TlpoMbIIUIECHHOE MPEANPHUATHE BHIOPACHIBAET €KETOJAHOS6 ThIC. T MBUIH, 21 ThIC. T
cepuucroro anruapuna. Cpeansist Beicota BeiOpocacoctasisier 105 M. Bo BTOpOit 30He 3arpss-
Hsetcst 200 ra ceabCKOXO035MCTBEHHBIX M JIECHBIX yroauii, B Tpetheld — 1100 ra, B 4eTBEPTON —
2000 ra. Onpenenure ymepd OT 3arpsA3HEHUS JIECHOMY U CEIbCKOMY XO3SHCTBY.
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8. IIpomblnuieHHOE IPEANpUsATHE BBIOPACHIBACT €XKEroAHO B aTMocdepy 13 ThIC. T mbI-
v u 30 TheIC. T cepHucToro anruapuaa. B I 3one npoxusaer 500 Teic., Bo I — 1 ThIC., B III — 28
ThIC. ¥ B [V — 45 1hIC. yenmoBek. Cpemnsisi BeicoTa BeIOpoca — 60 M. Onpenenure ymepo, mpudu-
HEHHBIN KOMMYHAJIbBHOMY XO3SIICTBY.

9. IIpomblnuieHHOE MPEANPUATHE BHIOPACHIBACT €XKETOHO BaTMOchepy 15 ThIC. T MbI-
7y, 2,3 ThIC. T cepHUCTOrO aHruapuaa u 15 teic. Tokcuaa yriepona(ll). B mepBoii 30He npoxxu-
BaeT | ThIC.; BO BTOpOH 2 ThIC.4elIoBeK. BricoTa BeIOpoca cocrapmsier 120 M. Onpenenutsd Jio-
KaJIbHBIN yiepO,IpUUnHEHHBIN 3IPaBOOXPAHEHHIO.

10. IIpompbliieHHas KOTEIbHAs UMEET OAHY IBIMOBYIO TpyOyBbIcOTOM h = 35 M U nua-
MeTpoM ycTbsi D = 1,4 M. VI3 TpyOBI BRIOpachIBaeTCATA30BO3IYIIIHASL CMECh CO CKOpocThio WO =
7 m/c. Macca 3KOTOKCHKaHTa MPUOTCYTCTBUU OYUCTKH paBHa M = 2,6 r/c. Temmneparypa razoo0-
paszHoit cmecul25 °C, a okpyxatomiero Bozayxa 25 °C; F = 3; A = 200; n = 1 Beruucnuremak-
CUMaJIbHOE 3HAYEHHE TPU3EMHON KOHIEHTPALMU 3KOTOKCUKAHTA.

11. TIpowmpbluieHHas KOTeIbHAs UMEET OJIHY JBIMOBYIO TpyOyBbIcOTOM h = 35 M u nua-
metpoM ycTbst D = 1,4 M. 13 TpyOBI BEIOpachIBaeTCATa30BO3IYIITHAS CMECh CO CKOPOCThI0 WO =
7 M/c. Macca 5KOTOKCUKaHTa MPUOTCYTCTBUU OYUCTKU paBHa M = 2,6 r/c. Temneparypa ra3o-
BOo3aymHOM cmecul25 °C, a okpyxatomero Bo3ayxa 25 °C; F = 3; A = 200; n = 1 Beruucnure-
paccrosiHue Xmax OT UCTOYHHKA BBIOpOCa, Ha KOTOPOM MPU3EMHasi KOHIIEHTPAIIUs 3arpsi3HUTe-
Js 1Npu HEOJAronpUsTHBIX METEOPOJOTMYECKUX YCIOBHUAXOYAET IOCTHraTh MaKCHUMAaJIbHOTO
3HAYEHUSI.

12. TlpompbllieHHass KOTeIbHAsE UMEET OJHY ABIMOBYIO TpyOyBbicoTOi h =35 M u nua-
MeTpoM ycTbst D = 1,4 m. 13 TpyOBI BRIOpachIBaeTCATa30BO3AYIIHAS CMECh CO CKOpocThio WO =
7 M/c. Macca 9KOTOKCUKaHTa TPUOTCYTCTBUU OYUCTKU paBHa M = 2,6 1/c. Temmneparypa ra3o-
Bo3nymHou cmecul25 °C, okpyxatomero Bozayxa 25 °C; F = 3; A = 200; n = 1 Beiuucnure-
OIIACHYIO CKOPOCTh BeTpa Wmax.

13. Kotosckas TOL] exeroaHo BbiOpacbiBaeT B atMocdepy 280,7 TCEpHUCTOrO aHTHU/I-
puna. Cpennsist BeicoTa BeIOpoca 80 M. B mepBoit 3onenpoxxuBaet 500 Thic., BOo BTOpoii — 2000
yenoBek. Onpeaenure yuepo, IpUUMHEHHBIN 3/JpaBOOXPAHEHUIO.

14. Tlpennpustue TamMOOBCKON 00JacTH €XKEroJHO BBIOpachkiBaeT B atMmocdepy 8,9 T
SO2 u 7,5 T CO. Cpennss Beicota BeiOpoca — 120 M. B nepBoiizone npoxxkuBaet 500, Bo BTOpoit
— 2000 uenosek. Onpenenure yuiepo, MPUUUMHEHHBIHN 3paBOOXPAHEHHUIO.

15. U3 TpyOsl BeIcOTOM 25 M 1 tuameTpoM 1,5 M BeIOpackIBaeTCs Ta30BO3/YIIHAS CMECh
co ckopocThio 6 M/c. Macca BbIOpachIBa€MOro 3arps3HUTENSIPU OTCYTCTBUU OUYHCTKU paBHa 2,0
r/c. Temnepatypa razoBo3aymHoii cmecu8S °C, Temneparypa okpyxaroiero Bozayxa 25 °C; F
=3; A =200; n = 1BbruniciuTe OnacHyro CKOpocTbh BETpa.

16. M3 0JMHOYHOr0 TOYEYHOTO UCTOYHUKA C KPYIJIBIM YCTHEM CO CPEIHENCKOPOCTHIO 9
M/C BBIXOJUTra30BO3yIIHAs cMech. BricoTa ncrounuka 10 m,quametp 1,5 M. Macca BrIOpachI-
BaeMOro »KoTokcukaHTa npu ouuctke 80%cocrasmsier 0,75 r /c; F =2.5; A = 200; AT = 50 °C.
Omnpenenure oMacHyrOCKOPOCTh BETPA.

17. C yvacTka yTUiIM3alMy OTPAaOOTAaHHBIX PTYTHBIX JIaMI BEHTHJISIIMOHHBIA BO3yX 3a-
rps3HseTCs napaMu pryTd. [lpu yrunuzannm oqHON JaMIbiB Bo3ayx nocrynaet 0,5 mr pryTu. 3a
5 4acoB yTwinM3upyroT B cpeaHem150 mammn. Onpenenurte mMaccy pTyTH, KOTOpas IMOCTYNAET B
BO3/yX B TeueHuerozaa mnpu 260 pabounx IHSX.

MeTtoanyeckue peKoMeHAANMH. 3a4eT IPOBOJAUTCSA B opMe OTBeTa Ha BOmpockl. Jlis
MOATOTOBKU OTBETA CTyJeHTaM npeaoctasisieTcss 30 MmunyT. B kaxkaoM Ounere nMmeercs JBa BO-
poca U MPaKTHYeCKoe 3aJaHKe, MOJTHOTa OTBETa Ha KaX /bl orleHnBaeTcs B 10 6aos.

Kputepuu onieHnBaHus OTBETa Ha BOMPOCHI OUIIETHI:

0 OanyoB — y4eHHUK IMOJHOCTBHIO HE YCBOWII Yy4eOHBIN MaTepran. OTBET Ha BOIPOC OTCYT-
CTBYET;

1-8 Ganna — yueHUK moyTH He ycBOWJI y4eOHbIH mMarepuan. OTBeT ¢pparMeHTapHBIH, OJ1-
HOCJIOKHBIH; apryMeHTaIusl OTCYTCTBYET JIMOO OIMOOYHBI €€ OCHOBHBIE TIOJI0KEHUS; OOIBIINH-
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CTBO BaXKHBIX (DAKTOB OTCYTCTBYET, BBIBOJIbI HE JCIAIOTCS; HEMPABUIBHO OTBEYAET HA HABOJS-
IIH1Ee BOIIPOCHI;

9-17 Gamna — y4eHHK HE YCBOWJI CYIIECTBEHHYIO YacTh y4eOHOr0o MaTepuasa; OTBET 4Ya-
CTHYHO TPABWIBHBINA, HETOJHBIN; JIOTMKA OTBETa HApYIICHA, apryMEHTaIUs B OOJbIICH YacTh
OomMO0YHA; YUYCHHK 3HAET OCHOBHBIC 3aKOHBI U MOHATHUS, HO ONEPUPYET MMHU €Iad0; OTBEYAET
OJTHOCJIOXKHO Ha MOCTABJICHHBIE BOITPOCHI C IIOMOIIBIO MPETIOIaBaTEIS;

18-25 GannoB — yueHHK B OCHOBHOM YCBOWJI Y4€OHBIM MaTepHall; OTBET NOJIHBIN U mpa-
BWJIBHBII; M3JI0KEH B ONPEICIICHHON JIOTHYECKOH MOCIIC0BATEILHOCTH; YICHUK YMEET OIepH-
pOBaTh OCHOBHBIMH 3aKOHAMU U TIOHSATHSIMM; JIeIaeT 000CHOBAHHBIC BBIBOJIBI; MTOCIIEIOBATEIHHO
OTBEYAET Ha MOCTABJICHHBIC BOMPOCHI. J[oImycKaroTCs OfHA-IBE HECYIIECTBEHHBIC OMIMOKH, KO-
TOpBIE UCTIPABIIAIOTCS IO TPEOOBAHHIO MPETIOAABATEIIS.

26-30 6a/ioB — yYEHHK IOJIHOCTHIO YCBOWJI yUeOHBIM MaTepHall; OTBET IMOJHBIA U Tpa-
BWJIBHBIN; M3JI0)KEH B OINPEEJIEHHON JIOTHYECKOW MOCIIE0BAaTEIbHOCTH; CBOOOIHO ONEpUpyeT
OHMOJIOTMYECKMMHU 3aKOHAMH U MOHITUSMU; MOJIXOJAUT K MaTeprally ¢ COOCTBEHHON TOYKOM 3pe-
HUS; JIeNlaeT TBOPUECKH 00OCHOBAHHBIE BBIBOBI; MOCIIEIOBATEIHHO U UCYEPIIHIBAIOIIE OTBEYALT
Ha TIOCTaBJICHHBIE BOMPOCHL. JlomycKaeTcsl 0JfHa-/IBE HECYIICCTBEHHbBIC OIMIMOKH, KOTOPBIC yde-
HUK CAMOCTOSITEIIFHO HCTIPABIISET B XOJIE OTBETA.
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Taoauna 1. Tabiauna MakcMMaJIbHBIX 02J1J10B 110 BU/IaM Y4eOHOM 1esiTeJIbHOCTH

/.J1aHHBIE 1JI51 yUeTa ycneBaeMocTH cryaeHToB B BAPC

1 2 3 4 5 6 7 8 9
Cewmectp ABTOMaTH3UPO- Hpyrue IIpomexy-
Jlex- | JJaboparop- | Ilpaktnue- |CamocrosTenb- BUJIBI y4eO-
BaHHOC TCCTH- o TOo4YHas arte- | Mtoro
IIUH | HBIC 3aHATUSA [CKHC 3aHATUA Has pa60Ta HOU AC-
poBaHUEC cranusa
TCIbHOCTH
6 8 0 6 0 0 0 0 14
7 8 0 18 10 0 10 30 86
WUTOTO 16 0 24 10 0 10 30 100
IIporpamma oueHuBaHNUs Y4eOHOM 1eATEJIbHOCTH CTYJA€HTA
6 cemecTp
Jlekumnu

[Tocemaemoctb, akTUBHOCTH — OT 0 110 8 GaytoB 3a cemectp (ot 0 10 4 Gasuta 3a 3aHATHE).

JlaGopaTopHble 3aHATHSA
He npenycmotpeno.

IIpakTHYeckHe 3aHATHA
VYpoBeHb MOATOTOBKH K 3aHSTHUSAM, aKTUBHOCTb PabOThI B ayTUTOPUU, CAMOCTOSTENILHOCTh MPU
BBINIOJIHEHUH PaOOThI, MPAaBUIBHOCTh BBIOJIHEHUS 3aiaHuid U T.4. — oT 0 1o 6 OamsoB 3a ce-

MECTP.

CamocrosiTeibHas padora.
He npenycmotpena.

ABTOMaTH3HMPOBAHHOE TECTUPOBAHHE
He npenycmotpeno.

Jlpyrue BUAbI y4eOHOM qeATeJbHOCTH
He npenycmorpensl.

IIpomexyTouHasi aTTecTanus.
He npenycmotpena.

Takum o6pa30M, MaKCUMaJIbHO BO3MOJXHasg CymMMa 0aJIoB 3a BCE BU/bI yqe6H01>'1 ACA-
TCJIIBHOCTH CTYJCHTA 34 6 CEMECTP MO AUCHUIIIINHE «XHUMHS 01<py>1<a10n1e171 Cp€abl» COCTABJIACT

14 Gayuios.

Jlekuuun

7 cemecTp

[Tocemaemoctb, akTUBHOCTE — OT 0 10 8 GaywtoB 3a cemectp (ot 0 10 4 Gasuta 3a 3aHATHE).

JlaGopaTtopHble 3aHATHSA
He npenycmotpeHo.

IIpakTH4eckne 3aHATHA
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ypOBeHb IIOATIOTOBKH K 3aHATHUAM, aKTHUBHOCTH pa6OTbI B ayaAUTOpPUH, CaMOCTOATCIBHOCTL IMPU
BBINTOJIHEHUH PaOOThI, MPABIJILHOCTh BBIOJHEHHS 3a1aHuii u T.a4. — oT 0 no 18 GamioB 3a ce-
MecTp.

CamocrosiTesibHas padora.
Hoxnan ¢ npezentanueii — ot 0 1o 10 6amnos 3a cemecTp.

ABTOMATH3HPOBAHHOE TECTUPOBAHHE
He npegycmorpeno.

Jlpyrue Buabl y4eOHOIi 1eATEJIbHOCTH
Brimonaenue tectoBbix 3aganuii — ot 0 1o 10 6aiioB 3a cemectp

[IpomexyTouHas arrecrauus. 3auer
npu NPoBedeHUU NPOMENCYMOYHOL ammecmayuu
omeem Ha «OMIAUYHOY oyeHusaemcs om 26 0o 30 bannos;
omeem Ha «xopoutoy oyenusaemcsi om 18 oo 25 6annos;
omeem Ha «y0osiemseopumenvbHoy oyeHusaemcs om 9 oo 17 bannos;

omeem Ha «Heyo0semeopumenvHoy oyenusaemces om () 0o 8 bannos.

Takum 00pa3om, MaKCUMaJIbHO BO3MOXHAs CymMMa 0aJUIOB 3a BCE BHIbI YUCOHOU Jesi-
TEHHOCTH CTY/ICHTA 3a 6 U 7 CeMecTp IO JUCHUTUTHHE «XUMHS OKPYKAIOMIEH CpeIbl» COCTaB-
jstet 100 Oasu1oB.

Tab6uanna 2. Ilepecyer nMoIy4eHHOH CTYAEHTOM CYMMbI 02/1710B B OLICHKY (3a4€T)
51 Gann u 6o1ee «3a4TEHO»

50 OaIoB U MeHee «HE 3aYTEHO)
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8. YueOHo-MeTOAMYecKOe U HHPOPMALTMOHHOE

o0ecrneyeHne TUCHUILINHEI
a) aurTeparypa

['eoxumus okpyxkaromen cpebl : yueOHoe mocodue / COCTaBUTEIb
O. A. TlocnenoBa. — CraBponons :M3a-Bo Crlay, 2014. — 60 c. —
URL: https://znanium.com/catalog/document?id=28584 (mata 006-
pamenust: 12.04.2023)

Maiictpenko, B. H. Dkosoro-aHalMTH4ECKHiI MOHUTOPUHT CTOMKHUX
OpPraHMYECKUX 3arpsi3HUTENCH : ydeOHOe MocoOue Ui CTYACHTOB
BY30B, oOyuaromuxcs 1o cnenuanbHoct 011000 — «Xumusi» / B. H.
Maiictpenko, H. A. KmoeB. —Mocksa : BUHOM. Jlaboparopus

3HAHHUH, 2015. - 323 c— URL:
https://ibooks.ru/reading?collection_id=&paging=&year=0&date=&
search_id=PCMNB7PAP3D18C6TPIl4(nara obpalieHus:
12.04.2023).

XUMHS OKPYKAIOIIEH CPE/bl : METOAUYECKUE YKa3aHUs K KypCy AJis
CTYJIEHTOB HampasiieHus noarotoku 022000 "Dkosorust u npupo-
nononb3oBanue" / cocraButenu: B. H. Pemernukosa, A. A. OBua-

PEHKO.— Banamos, 2014. — 19 C. —
URL:http://elibrary.sgu.ru/uch_lit/833.pdf(nata oOpareHus:
12.04.2023).

Jap, DHOIHOTEKOHE f(f/ B (IMamanensoe CLI1)
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https://ibooks.ru/reading?collection_id=&paging=&year=0&date=&search_id=PCMNB7PAP3D18C6TPI4
http://elibrary.sgu.ru/uch_lit/833.pdf

0) nporpammHoe o0ecnnieuenne 1 UHTepHeT-pecypcesbl
IIporpaMmmHoOe obecnieueHue

1. Cpenctra MicrosoftOffice

— MicrosoftOfficeWord — tekcToBEbIi pemakTop;

— MicrosoftOfficeExcel — TabnuunbIi pegakTop;

— MicrosoftOfficePowerPoint — mporpamma moAroTOBKH Ipe3eHTaLHIA.
2. UPBUC — cucrema aBTOMaTu3anuu OMOIUOTEK.

HNuTepHeT-pecypcsl
Enunas xomeknus nudpoBeix 00pa3oBaTEbHBIX PECYpPCOB [DNEKTPOHHBIA pecypc]. —

URL.: http://scool-collection.edu.ru

Enunoe okHo nocTyna Kk 00pa3oBaTelnbHBIM pecypcaM [DnekTpoHHsI pecype]. — URL:
http://window.edu.ru

M3parenberBo «JlaHb» [DNEKTPOHHBIN pecypc]: 2IeKTPOHHO-OUOIHOTEYHAsl CUCTEMA. —
URL: http://e.lanbook.com/

HN3naTenberBo «FOpaiiT» [DneKTpoHHBIN pecypc]: 31eKTPOHHO-0MOIMOTEYHAas CUCTEMA.
— URL.: http://biblio-online.ru

Kpyrocser [DOnexTpoHHbIl pecypc]: YHuBepcallbHas Hay4dHO-TIOIYJISpHAs OHJIANH-
surmkonenus. — URL: http://www.krugosvet.ru

PykoHT [DnexTpoHHBIH pecypc]: MexoTpacieBas dJeKTpoHHas Oubnmoreka. — URL:
http://rucont.ru

eLIBRARY.RU [OnextpoHHsblil pecypc]: HayyHast aieKkTpoHHas Oubnnoreka. — URL:
http://www.elibrary.ru

ibooks.ru[DnekTpoHHbIH pecypc]: dneKTpoHHO-OMOIMOoTeuHast cuctema. — URL:
http://ibooks.ru

Znanium.com[DeKTpoHHBINH pecypc]: dIMeKTpoHHO-OMOaroTeuHass cucrema. — URL:
http://znanium.com
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9. MaTepuajibHO-TeXHHYECKOE O0ecneyeHue JUCITUNTIMHBI

e VYyeOHbIe ayauTOpHuH, 000pyI0BaHHBIC KOMILJICKTOM MEOEIH, TOCKOH.

e KoMIiekT npoeKInOHHOTO MYJIbTUMEAUHHOTO 000y I0BaHUSI.

e KabOuHer X¥MMHUU C BBITSDKHBIMH IIKadaMu, XUMAYECKOW MOCYIOW W APYTrUM Jiabopa-
TOPHBIM 000py0BaHHEM, TpHUOOpaMu, HaAOOpaMH PEakTHUBOB.

e KOMIIBIOTEPHBIN KJIACC C JOCTYIIOM K ceTu MHTEepHeT.

e bubnmoreka ¢ MHPOPMALMOHHBIMUA PECypcaMy Ha OYMa)KHBIX U JICKTPOHHBIX HOCHUTE-
JSIX.

e OOopynoBaHue AJs ayJauo- U BUACO3ANUCH.

e OducHas oprrexHuka.

PabGouast mporpamMma cocTaBieHa B COOTBETCTBHHU ¢ TpeOoBanusiMu denepanbHOro rocy-
JApCTBEHHOTO 00Pa30BaTEIHOIO CTaHJapTa BBICIIEro 0Opa30BaHMS IO HAIPABJIECHHUIO HOATO-
toBKH 44.03.05 «Ilegarornueckoe obpazoBanue (¢ AByMs MPO(UIIMH TOATOTOBKH )».

ABtOop — Mepkynosa E.K.

[Tporpamma oobpeHa Ha 3acenanuy Kadeapsl OMOIOTHH U YKOJIOTHH.
[Tpotokon Ne 10 ot «31» mas 2023 roaa.
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