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Pabouas nporpamMMa IUCHUITUHBI «XUMHUS OKPYXKAIOIEeH cpeib» cocTaBieHa Kadenpbl XUMUU
Pabouas mporpaMmMa TUCIUILTMHBI OOCYKICHA Ha 3aceJaHuu Kadeapbl XUMHUH

«10» mas 2017 r. [Tporoxon Ne 9

3aBenyromuii kKadeapoi XxumMuu T - 1., mpod. JI.M. TopHOCTaEcB

Ono0peHo HayYHO-METOJMIECKIM COBETOM CIEIUAIBHOCTH (HAIIPABIICHUS TIOATOTOBKH)
dakynpreTa BI'X

«16» mas 2017 r. [TpoTtokon Ne 7 % .
[Tpencenarens HMCC (H) X: f'ff/‘;?/’ E.M. AnTunosna




PabGouass mporpamma IHUCHMIUIMHBI «XWUMHUS OKPYXKalOIIEH Cpeapl» COCTaBlieHAa Ha Kadeape

XUMUH.
Pabouas mporpaMma TUCIHMILIMHBI 00CYXK/ICHA Ha 3aCEIaHNUU KaQeIpbl XUMHH
«18» mas 2018 . [Iporokon Ne 8

3aBenyromuii kKadeapoit XxumMuu 7 Yo JL.M. T'oprocraeB

Omo0OpeHo Hay4YHO-METOAMYCCKHM COBETOM  CIICIHAILHOCTH  (HAIPABJICHUS IOJTOTOBKH)
dakynsrera BI'X

«13» utons 2018 r. [Tporokon Ne 9

[Mpeacenarens HMCC (H) / % /7 “ "/j/? O A.C. biiuzHeros




Pabouast mporpamma IUCIUIUIMHBI «XHMHUS OKpY)KaloIieil cpensl» oOCyXKIeHa Ha 3aceJaHduu
Kadeapel OMOIOTUN, XUMHUU U SKOJIOTUU

«15» mas 2019 r. [IpoTokoa Ne 8
3aBeayromuit kadeapoit f%f‘ff?j E.M. AgTtunoBa

Ono0peHo HayYyHO-METOJMYECKUM COBETOM CIICIMATBHOCTA (HANPABICHUS ITOJATOTOBKH)
dakynpTera BI'X

«23» mag 2019 r. [IpoTokon Ne 8 : (
[Ipencenarens HMCC (H) : Lju e O A.C. bauzHenoB



PabGowyass  mporpamma  IUCHUIUIMHBI  «XMMHS ~ OKpYXKAloOIIe  Cpembi»
aKTyaJqu3upoBaHa M OOCyXKJeHa Ha 3acelaHud Kadedapbl OHOJIOTHH, XHUMHH U

OKOJIOTHH
«13» mas 2020 r. [Ipotoxon Nel0
3aBenyromuii kadeapoi

£ A —p
buonorumn, XuMuu M KOJIOTUU VR4 E.M. AatumnoBa
e /

Onobpeno HMCC(H) dakynbrera Ouonoruu, reorpadguu 1 XumMuu
«20» mas 2020 r. [Tporokon Neg

[Ipencenarens ‘ Il A A.C.bin3Henos



Pabouas mporpamma IUMCHUIUIMHBI aKTyalu3UpOBaHa Ha Kadeape OMOI0TuU, XUMHUH U
AKOJIOTUU

Pabouas mporpamMma AUCIUIUTHHBI OOCYXKJeHA Ha 3acemaHny Kadeapbl OWOJIOTHH,
XVUMHH U SKOJIOTUH

ITpoTtokon Ne 9 ot «12» mas 2021 r.

//é//ﬂf'
3aBenyronuii kadeapoi // — E.M. Aatunosa

OnoOpeHo  HAyYHO-METOAMYECKUM  COBETOM  CIIENUALHOCTH  (HAIpaBIICHUS
nonrotoBku) ¢akynsreTa bI'X

«21» mas 2021 . IIpotokon Ne 4

I[Ipencenarens HMCC (H) /)2+7  H.M. Topnenko



PaGouas nmporpamMma IUCHIUIUTMHBI aKTyaJTU3UPOBaHA KaHIUIaTOM XUMUYECKUX HAYK,
norieHToM Kadenpsl ononaorun, xuMuu 1 3xosoruu O.1. domunHbIX

Pabouas mporpamMma AUCIUIUTHHBI OOCYXKJeHA Ha 3acemaHny Kadeapbl OWOJIOTHH,
XVUMHH U SKOJIOTUH

ITporokon Ne 9 ot «05» mas 2022 r.

3aBenyronuii kadeapoi /// —/é ///7/ e E.M. AuTunosna

OnoOpeHo  HAyYHO-METOAUYECKUM  COBETOM  CIEUUAIbHOCTH  (HampaBIICHUS
noarotoBku) ¢akyaereta bI'X

«11» mas 2022 r. IIpotokon Ne 5

ITpencenarens HMCC (H) 1] H.M. T'opnenko




IHosicHuTeAbHASA 3aNUCKA

1. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI POrpaMMBbl.

Pabouas mporpamma JAUCHUIUTUHBI «XHUMHUSL OKPYKAIOLIEH Cpelbl» OTBEYaeT TPeOOBaHUSIM
®denepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTeNbHOTO CTaHAApTa BBICIIEr0 0O0pa3oBaHUsl, YPOBEHb
BbIcIiero oOpasoBanusi «bakanmaBpuary, HampasiaeHue moarotoBku 44.03.05 «llemarormveckoe
oOpazoBanue (¢ AByMS NPOPWISIMH TOATOTOBKH)», yTBepkaéHHomy 09.02. 2016r. Ne 91,
MOJTHOCTBIO OTHOCHUTCS K BapHaTHBHOM YacTH MPOrpaMMbl NOATOTOBKH. Pabouas mporpamma
TUCHUIUTMHBL «Du3ndeckas U KOJUIOMAHAS XUMUs» pa3paboTaHa Ha ocHoBe «CraHnmapra paboueit
nporpammbl auctuiuinael B KI'TTY um. B.II. AcradneBay, yTBEpKI€HHOTO YUYEHBIM COBETOM
yausepcuteta 30.09.2015r, npukas Ne 389(m) ot 07.10.2015. Jucuumuinaa « XuMHus OKpYKarolien
Cpeabl» OTHOCUTCS K BAPUATUBHOM YacTH 00pa30BaTEeNIbHONM MPOTPaMMBI.

2. TpynoeMKOCTb JHCIUIIHHBI.

[To paboueMy ydeOHOMY IJIaHy AUCIHMIUIMHA «XUMHUS OKpPYKAIOLIEH cpeabl» H3ydaercs
CTyACHTaMH JIHEBHOW (popmbl 00yueHus B 8 yueOHoM cemecTpe 4 Kypca. O01ee KoIM4ecTBO 4acoB
npodwmis «buonmorus u xumus» — 108 yacoB, U3 HUX 54 4acOB COCTABIISIOT AyAUTOPHBIC 3AHITHUS
(18 vacoB - nekuuu, 36 yacoB - nabopaTopHble paboThl), 54 Yaca OTBOAUTCS Ha BHEAYAUTOPHYIO
(camocToATeNbHYI0) PadOTY CTYACHTOB, MUTOTOBBIA KOHTPOJb - 3a4eT.

3. leab ocBOeHUS AUCHUILVINHBI «XMMHS OKPYKAIOLIEH cpeabD):

O3HakomiieHuEe 00y4arolUXCsl C KOHLIENITyaJbHBIMA OCHOBAMU XMMUU OKPYXKaroIIeH Cpeibl
KaK COBPEMEHHOW KOMIUIEKCHOM HayKH, M3y4arollell XMMHYECKHE IPOLECCHI, INPOTEKAOLINE B
pa3nuyHbIX reocdepax 3emin; GOpMUPOBAHUE MPEACTABICHUN M B3aMMOCBI3aHHOCTH MPUPOAHBIX
¢u3NYECKUX, XMMHUECKUX U OMOJIOTMYECKUX NPOLECCOB B Pa3IMYHBIX Treocdepax U XapakTepe
BJIMSIHUS HA HUX YEJIOBEUYECKOH 1eATEIbHOCTH.

Sagaun:
- U3yueHHe XMMHYECKUX IPOIIECCOB, MPOTEKAIONIUX B aTMocdepe, ruipochepe u nutochepe;
M3y4EHUE MUTPALUHU U TpaHCPOpMaIlMM XUMUYECKUX COEIMHEHUI MPUPOAHOTO U aHTPOIIOT€HHOTO

IMPOUCXOKIACHUA,

- paccMOTpeHHe MpobIieM, BOSHUKAIOIINX B MIPOLECCE aHTPOIIOT€HHOT'0 BO3/IEHCTBUS Ha
OKPYKAIOITYIO CPEY, CBI3aHHBIX C 3arpsi3HEHUEM aTMOC(EpPHOTO BO3AyXa, MIOYB, TOBEPXHOCTHBIX U
MOJI3€MHBIX BOJI; BEIPA0OTKA HABBIKOB HAYYHO-O0OOCHOBAHHOM OIIEHKH KaueCcTBa OKPY)KAroIIen

CpCabl U €€ U3MEHEeHUs 110/ BO3JeHCTBHUE TEXHOTCHHOM e TeIbHOCTH YeJIOBEKa.

4. Ilnannpyempble pe3yJbTaTbl 00y4YeHHs .

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (JOpMUPOBAHUE CIEAYIOIIUX KOMIIETEHIIUH:



IIK-1 - TOoTOBHOCTH peain30BBIBaTh 00pa30BaTEIBHBIC MPOTPAMMBI TTO YY€OHBIM

npeaMeTaM B COOTBETCTBUU C TpGGOBaHI/ISIMI/I 06pa3013aTeanHx CTaHOapTOB;

MK-4 -

CrnocoOHOCTh  HCIIONB30BaTh BO3MOXKHOCTH 00pa30BaTeNIbHOM  Cpebl

JJIA

JOCTHXXCHHS Ka4€CTBa y‘le6HO'BOCHI/ITaTeJ'IBHOFO mponecca Cp€acTBaMu IpernogaBacMoro y‘IC6HOFO

npeaMera.
3anaun ocoenus | [Imanupyembie pesynsrarel oOyueHus mo | Kox pesynbrara oOyueHHs
JUCIUTIAHBI quciuIuinHe «XUMHSL  OKpY)KaroIed | (KOMIIeTEHITHS)
CpeabD»
(IecKpUnTOpHI)
U3Yy4CHUE  XMMHUYECKUX | 3HATH: IIK-1, IIK-4
MPOILIECCOB, - (yHnaMeHTandbHBIE 3aKOHBI OOLIEH U
MPOTEKAOIINX B | HECOPTAaHUYECKOMH, (bu3HUIeCKO,
armocepe, ruapochepe | OpraHMYECKoi U KOJUIOMIHON XUMUU;
u smrtochepe; H3ydeHUE | YMeTh:
MUTpAIUU ul- HCIIOJIb30BaTh dusnueckue u
TpaHchopmanuu XUMHYECKHE  3aKOHbl TPU  aHalu3e
XMMHAYECKUX COCIUHEHUH | mpobiiem npodeccuoHaIbHON
IPUPOJHOTO U | IesITeNbHOCTH;
AHTPOIMOTEHHOTO Buaners:
IPOUCXOXKICHUS - HaBbIKaMU pabOThbl C YHUBEPCAIbHBIMU U
CHeaIn3upOBaHHBIMU MakeTamMu
NPUKIAIHBIX TpOrpaMM JJsl  pelIeHUs
poecCHOHAJIbHBIX 3a]1au.
paccMoTpeHue mpoosieM, | 3HaTh IIK-1, IIK-4
BO3HUKAIOIIUX B |- METOObl M CpPEACTBA XMMHYECKOTO
npouecce VCCJIEJOBAHMUSI BEIIIECTB u ux
AQHTPOINOTE€HHOTO IIpEeBpaleHHI;
BO3JICVCTBHUS Ha
OK y aro cpe Ymere
PYRAIOMIYIO PEAY: | . ycnombsosate  GasoBble  3HaHms
CBSI3aHHBIX c
JVICTIATUTHHEI TSt yIIpaBJICHUS
3arpsi3HEHUEM
BO3MOXXHBIMH ~ M3MEHEHHSIMH  (PU3HKO-
arMoc(epHOro BO3/1yXa, .
XUMHYECKHX CBOMCTB BEILIECTB;
MI0YB, TOBEPXHOCTHBIX H
MOJ3EMHBIX BOJI;
Baangers
BbIpa0OTKa HAaBBIKOB
. - HaBBIKAMU pEUICHUS PACUYETHBIX H
Hay4YHO-000CHOBAHHOM
HKCIEPUMEHTAJbHBIX 33/1a4, HaBbIKAMU
OLICHKHU KauyecTBa
NpOBEJEHUs] y4eOHOTro  HKCIEPHUMEHTA.

OKpYKAKOLIEH Cpelibl U €€
U3MECHEHUS oI
BO3JICICTBUE
TEXHOTCHHOM
JIeATETbHOCTH YEJIOBEKA.

METOAaAMMU OLCHKH IIOIrp€IIHOCTU IIPU
MMPOBCACHUHU SKCIICPUMCHTA,

- HaBBIKaMH BBIIIOJIHCHUS q)HSI/I‘IeCKI/IX n
XUMHUYCCKUX na60paT0pHLIX onepaunﬁ.




5. KoHTpOJIb pe3y/ibTaTOB OCBOCHUSA AU CHUIIIUHBI.

B xone n3ydyeHust AMCUUIIIIMHBI UCIIOJIB3YIOTCS METO/IbI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH:
TECT (BXOIHOM KOHTpPOJIb), TECTUPOBAaHHE IO TeMaM Kypca, pEIIeHHE 3ajJad [0 TeMaM Kypca,
pelieHrue 3agady C  [PaKTUYECKUM TMPUMEHEHHEM, HWHIUBUAYaJIbHbIE 3a/aHds, OTYEThl IO
nabopaTopHbIM paboTaM, KOHTPOJIbHBIE PalbOTHI Mo TeMaMm «ATmocdepa U €€ 3arpsA3HUTENN,
«'mapocdepa, e€ 3arps3HeHHMEe U CHOCOOBI OUMCTKH», «JluTocdepa, e€ cocrtaB M CTpOEHHE.
3arpsi3HeHue No4BbI», «PaloakTUBHOE 3arps3HEHNUE OKPYKAIOLLEH CPEabl».

dopma KOHTPOJIA:

3a4eT - COCTOUT U3 YCTHBIX OTBETOB Ha BOIIPOCHI.

OueHouHblE CpEACTBAa  pPE3yAbTAaTOB  OCBOCHMS  JUCLMIUIMHBL, KPUTEPUM  OLIEHKH
BBINIOJIHEHMSI 3aJjaHUi TpejcTaBiIeHbl B pasjene «POHIbl OLEHOYHBIX CPEACTB AJIS MPOBEACHUS
MIPOMEKYTOYHON aTTeCTAlUN».

6. Ilepeyenb 00pa3oBaTeJbHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX IPH 0CBOCHUM
AUCUMIIHHBI:

1) coBpeMeHHO€e TpaJuLIMOHHOE 00yueHue (JEKIHOHHO-1a00paTopHasl 3a4eTHAsl CUCTEMA);

2) mpobieMHoe 00yueHue;

3) TeXHOJIOTUSI MOIYIBHOTO O0YYEHHSI.



1. Opranu3zannoHHOe — MeTOAHYECKHE JOKYMEHTBI
1.1 TexHoJsiornyeckasi Kapra o0y4eHusi AMCUUIJIMHE
«XHMHA OKpY:KAIOLIEH cpeabD
Hampasnenue 44.03.05 [ledacocuueckoe obpasosarue (¢ 08yms npoghuiamu nod2omosKis),
Hanpasnennocms (npoghunv) obpazosamenvhoti npoepammsl « buonoeus u xumusy
Keanugurxayus (cmenenv): baxanasp
1o o4Hoi Gopme 00yueHUs
(oOmrast TpyIoeMKOCTh 3 3.€.)

AyJIUTOPHBIX 4aCcOB Bueaynur.
HaumenoBanue monysneii, pa3iemnos, Bcero | Bce | ynek | cemuH | yaGopar. 4acoB DopMbl
TeM 4acoB | ro | muit | apoB | pabor KOHTPOJISt
BBoanblii pa3ie 2 2 2 - TecTt BXOJIHOM KOHTPOJIb
Paznen Ne 1 «Atmocdepa u eé 26 12 4 8 14
3arpsi3HUTEJIID)
Tema 1. «OOmue cBeaeHus 06 13 6 2 4 7 [TpoBepka oopmiieHUsT OTYETA U 3aIUTA
armocdepe» 1abopaTopHBIX paboT
Pemenue 3amau
[TpoBepKa BBIMOIHEHUS WHIUBUIYAIbHBIX
3aJIaHHAMN.
TectupoBanue
[IpoBepka BBINOIHEHNUsS] KOHTPOJbHOU paboTHI .
Tewma 2. «3arpsi3HeHHE aTMOC(EPHI U 13 6 2 4 7 [TpoBepka oopmiieHns: oTYeTa U 3alUTa
METOJIbI OYHCTKH nmabopaTopHBIX paboT
Pewenue 3anaq
Paznen Ne 2 «uapocdepa, eé 28 14 4 10 14
3arpsi3HEHHUEC U CIOCOOBI OUYHCTKH»
Tema 3. «OU3UKO-XUMUUECKHUE 15 8 2 6 7 [IpoBepka BHIMOTHEHUS MHIUBUIYAJIbHBIX 33JJaHUI
XapaKTEPUCTUKH THAPOCHEPH» [TpoBepka oopmIieHUS OTYETA U 3aIIUTa
nabopaTopHON pabOTHI.
Tect nmo Teme
KontponsHas pabora
Pemenue 3amau




Tema 4. «CTOUHBIE BOJIBI M IX OYHCTKAY 13 6 2 4 7 ITpoBepka oopmiieHHs OTYETA U 3aITUTA
nabopaTopHBIX padboT
Pentenue 3amau
Pasznen Ne 3«JIutocdepa, eé cocras u 28 14 6 8 14
cTpoeHMe. 3arpsi3HeHHe MOYBbD)
Tema 5. «O0m1ast xapaKTepUCTHKA 15 8 4 4 7 [TpoBepka oopmiieHuUst OTYETA U 3aIUTA
TUTOChEpHI » J1a00paToOpHBIX paboT
Pemenue 3amau
ITpoBepKa BBINOIHEHNS WHANBUAYAIbHBIX 3aJJaHUN
Tema 6. «cTOUHUKY 3arpsI3HEHUS 13 6 2 4 7 [TpoBepka oopmiieHUs OTYETA U 3aIUTA
MTOYBBI» J1a00paToOpHBIX paboT
[TpoBepka BBIMOJIHEHUS WHANBUIYAILHBIX 3aIlaHUN
Tect «l'opHBIE TOPOABI»
Tect «MuHepanb»
Pazgen Ne 4 «PaguoakTuBHoe 24 12 4 8 12
3arpsi3HeHHe OKPYKALIei cpeabn
Tema 7. «PaguoaktuBHOCTh. CeMelicTBa 13 6 2 4 7 [TpoBepka oopmiieHUs OTYETA U 3aIUTA
PaOaKTUBHBIX AIIEMEHTOBY n1abopaTopHBIX padoT
Tect «fnepHble peBpalICHUSD)
Tema 8. «OcHOBHBIE 11 6 2 4 5 [TpoBepka oopmiieHns: oTYETA U 3alUTa
OMOreOXUMHUYECKHE ITUKIIBI 1ab0paTopHBIX padoT
XUMHUYECKHX AJIEMEHTOB) BbICTyIUIEHHE C JOKIIA/I0M M MIPE3EHTALNEH.
@®opMa UTOTOBOI0 KOHTPOJIS 10 y4eOHOMY IJIAHY
3auer
NTOI'O 108 54 | 18 36 54




2. OcHOBHOE co/lep:KaHue TUCIUILTHHBI
«XHMMHS OKpYKaKLIei cpeabD

Moayab Ne 1 «Atmocdepa u eé 3arpsiI3HUTETH»
Tema 1. «O0mme cBegeHust 00 armocdepe»

Atmocdhepa kak dacth Owocdepsl. Atrmochepa Kak (HOTOXMMHYECKAss CHCTEMA.
Knaccudukamus, crpoenne, (OHOBBINA cOCTaB. YCTOWYMBOCTH arMocdepbl. ComHeUHOE U3ITyYeHHE.
Honocdepa 3emmu (oOpazoBaHne M TOTEPU DSJIEKTPOHOB, HOHHO-MOJICKYISIPHBIC PpEAKIUH).
Ox3ocdepa. Xumusi crparocdepbl: 030H B armocdepe, oOpa3oBaHHE M pa3pylIeHHE O30HA B
arMocepe, «030HOBBIE MABIPbI», MEXAYHAPOAHBIE COIVIAIICHUS, HANpaBICHHbIE HA COXPAaHEHHUE
o30HOBOTO ciosi. [IpeBpamenust mpumeceid B Tponochepe (CBOOOAHBIE paauKaibl, MPEBpPAIICHUS
OpPTaHUYECKHUX BEIECTB, TpaHCHOpPMALUs COCAMHEHHWHA Cepbl M a30Ta, (OTOXMMHYECKHI CMOT,
napHUKOBBIN 3¢ dekT). Bemecrsa, 3arpssustonme armochepy. MUKPOKOMIIOHEHTHBIE MPUMECH B
armocepe (reoxuMHuecKue, OHOJOTHMUECKHe, aHTPOINOTeHHbIe WCTOUHUKH) PagnoakTuBHOE
3arpsi3HeHue arMochepsl. ATMocdepHBIi  a’3po30ib  (00pa3oBaHHME, COCTaB, CTaOWIBLHOCTH,
pacripeielieHie YacTHII 110 pa3Mepam, MOp(oJIOTHsT YacTUll, JEKTPU3AIHs YaCTHII, KOHICHCANS U
UCIApEHHE B a’poO30JiAX, PEaKUMOHHAs CHOCOOHOCTh). OCHOBHBIE XHMHUYECKHE pEaKLUUd B

arMocdepe (MexaHU3Mbl 00pa30BaHMs CMOTa, 030HA, KUCIOTHBIE JOXK/IU, TAPHUKOBBINA AP HEKT).
Tema 2. «3arpsazHeHue atMoc(epbl 1 METOABI OYUCTKID

DU3UKO-XUMHUECKUE METOJIbl OUUCTKH Ta30BBIX BHIOpPOCOB. KoadduimeHtT 6e30TX0HOCTH
npou3BoAcTBa. Koad¢uimeHt Bo3Bpara BellecTBa B KPYTOBOPOT. MajoOTXOIHBIE TEXHOJIOTHH.
Oco0OeHHOCTH OYMCTKHM Ta30BbIX BBIOpOCOB B arMocgepy. OCHOBHOW COCTaB OTXOAAIIUX Ta30B,
JBUTATENIed BHYTpEHHEro cropanus. Karammzaropsl A0KHMra BBIXJIOIMHBIX Ia30B U MX (YHKIIHU.
JlbiMoBasi Tpyba Kak OUYMCTHOE coopyxkeHue. OduHMcTKa JbIMOBBIX Ta30B: XHMHYECKHH,

MEXaHUUYECKUH U Jpyrue MeTosbl. O4HuCcTKa ra30BbIX BHIOPOCOB C MMOMOIIBIO «KOPOHHOTO pa3psiay.
Monyas Ne 2 «I'mapocdepa, eé 3arpsi3HeHHe U CTIOCOObI OUUCTKH»
Tema 3. «®PU3NKO-XUMHYECKHE XapAKTEPUCTUKH ruapocdepbD

I'uppocdepa u MupoBoii okeaH. AHOMaJbHBIE CBOWCTBa BOJbl. KpyroBopoT BOJBI.
Knaccudukamus npupoaHbx BoA. XUMHUYECKUH COCTaB MOBEPXHOCTHBIX BOJA CyIIM M MUPOBOTO
okeaHa. OCHOBHbIE Mpolecchl (POPMUPOBAHUS XUMUYECKOTO COCTaBa MPUPOAHBIX BOJ: MPOLIECCHI

pacTBOpPCHUA Tra3oB, TBEPAbIX BCIICCTB. COJ'IeHOCTI), KECTKOCTHb HNPHUPOAHBIX BO/. XuMHUdecKne



pecypchl okeaHa. KHcioTHO-0OCHOBHOE paBHOBECHE B IPUPOIHBIX BoJOeMax: KapOOHATHAs cHUCTeMa
u pH armocdepHBIX 0CaJKOB, PaCTBOPUMOCTh KapOOHATOB M pH MOA3eMHBIX M MOBEPXHOCTHBIX
MPUPOJIHBIX BOJA, KapOOHATHOE PaBHOBECHE B OKEaHE, IIENIOYHOCTb HPUPOIHBIX BOJ, MPOLIECCHI
3aKUCJICHUS IOBEPXHOCTHBIX BOAOEMOB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE IPOLIECCHl B
rugpocepe. Mexanusm perynupoBanusi pH B okeaHax, pekaX M O3€PHBIX BOAAX. DJIEMEHTHI
BOJHOMH  TOKCHKOJOTMH. OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIE TPOLECCHl B THApocdepe.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE  paBHOBecHE.  B3auMOCBA3b  MEXIYy  OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIbHBIMU M KHCJIOTHO-OCHOBHBIMHM XapaKTEPUCTHKAaMU HPHUPOAHBIX BoA. Pemokc-
OydepHOCTh NPHUPOAHBIX BOJ. OCOOCHHOCTH OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX IPOIIECCOB B
OKeaHe, 03epax, MOA3eMHbIX Bojax. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE YCIOBHUS M MUTpALUs

3JIEMEHTOB.
Tema 4. «CTouHbIE BOABI M HX OYHCTKA»

q)I/I3I/IKO-XI/IMI/I‘IeCKI/Ie METOAblI OYUCTKHU CTOYHBIX BOI. KJIaCCI/I(bI/IKaIII/ISI CTOYHBIX BOJ.
OuKCcTKa CTOYHBIX BOJ Ha IPUPOJHBIX COPOCHTaX, BBIMOPOKMBAHUEM, METOJIOM OOPaTHOTO OCMOCA,
Koarymsiiuu. buoxumuuyeckue MeToAbl OYHCTKH. buomnenka u ee ¢yHkuuu. OrHEBOH MeETOA
00e3BpeKMBaHUS  CTOYHBIX BOJA, TEPMOOKHCIIHTEIbHOE KuUAKO(a3sHOe 00e3BpeKUBaHUE.
XnopupoBanue. O30H, MEPOKCHUII BOAOPAA U DIEKTPUUYECKUH TOK, KaK DKOJOTUYECKH YHUCTHIC
OKHUCIIUTENH. ONEKTPOKOATYASAIUS M DIEKTpodiIoTanus. IJIEKTPOAUATIN3, SIEKTPOXUMHUYECKOE
OKHucJeHue. [ OMOTeHHO-, TETepOreHHO-, KaTATUTHUYECKOE OKUCIEHHE C UCIOJIb30BAaHUEM MEPOKCUAA
Bozopoaa. O4ncTKa CTOYHBIX BOJI METOIOM O30HUpOBaHUsA. OCOOCHHOCTH MPOOIEMBI 3arpsI3HEHUS
MPUPOIAHBIX BOA OOBEKTOB TSXKEIBIMU MeTamiaMu. Mcrounuku 3arpsisHeHus.  Koadduiument
BOJIHOM MHTIpAllMU TSKEIbIX METAJIOB. [I0OABMIKHOCTD B MOA3EMHBIX BOJAX M €€ 3aBUCHUMOCTH OT
(U3UKO-XUMUYECKUX XapaKTEPUCTHUK HOHOB. MeToa oGecconuBaHusl. DNEKTPOIU3 U COPOLIMOHHbBIE

METOZbI OYMCTKHU CTOUHBIX BOJ OT TSDKEJIBIX METAJUIOB.
Monyas Ne 3 «JIutocdepa, eé cocTtaB u cTpoeHHe. 3arpsi3HeHHe MOYBbD)
Tema 5. «O0mas xapakTepucTuka Jurochepsnl »

JIutocdepa kak yacth 6nochepsr. CoctaB u cTpoeHue aurochepbl. OCHOBHON XUMHUECKHIMA
cocraB 3eMHOU Kophl. «lloBepxHocTh Moxo». ['eoxumudeckue npoueccbl. MUHEpaabHbIA COCTaB
36MHOM KOpbl. [OpHBIE TMOPOIBI, ClararolMe 3eMHYI0 KOpy (MarmMarudeckue, OcCaJo4yHbIC,
Metamoppuyeckrue) DUHMKO-XUMHUYECKHE OCOOCHHOCTH METapU3UYECKUX TOPHBIX IOPO.

I'eoxuMuyeckas KJIaCCI/I(I)I/IKaL[I/Iﬂ OJICMCHTOB. EI/IO(I)I/IJIBHLIC OJICMCHTHI. MI/IKpO- n MaKp06I/IOFeHHBIe



aneMeHThl. [Iporiecchl BhIBETpHBaHHS (THIEPreHE3 W MOYBOOOPA30OBAHHC) IlouBa, cocrtaB
(MexaHMUYeCKUH, AJIEMEHTHBIN), cBOMcTBAa. OpraHudyeckue BellecTBa MOYBBL. Koulouabl MOYB,
MOTJIOTUTEIbHAS crTOCOOHOCTH 1MouBbl, [ITTK. du3nko-xuMuyeckue mpoieccsl B mouBax. bydepHsie
cucTeMbl B moyBax. O0mume a1 O0IBIIMHCTBA MOYB peaknuu. Karnonusii ooMeH. [loTeHnnanbHas

KHCJIIOTHOCTh U IICJIOYHOCTD I1O0YB. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIE PECIKHUMEBI. FyMI/I(l)I/IKaLII/ISI.
Tema 6. «AcTOYHMKY 3arpsi3HEHU S IOYBbI»

KceHoOMOTHKM 1 37€MEHThI BOAHOHN TOKcHKoioruu. Ilectuuapl, repOunuabl, GyHIrHIAIBL.
Kos¢ppunment HakoruieHUs TOKCHKaHTOB. DOpMBI  BO3IEHCTBHS TOKCHYECKHX  BEIIECTB.
AHTaroHu3M, CHHEpPru3M, CEHCUOWIM3alus U aJJUTHUBHOE [JeHCTBUE. SIBIEHHME KyMYIALMU U

aJanTaluu.
Monyab Ne 4 «PaanoakTuBHOE 3arpsi3HEHUE OKPYKAKOLIEH cpeab»
Tema 7. «PagmoakTuBHOCTh. CeMeiicTBa paJHOAKTUBHBIX 3JIEMEHTOB)

EcrecTtBennas u HCKYCCTBCHHAs paauanusa, €€ HCTOYHUKHU. PaI[I/IOB,KTI/IBHOC 3arpsA3HCHUC
OKpyxaromei cpeapl. JlelicTBUE PaaUOAaKTUBHOTO H3IYYCHHS HA JKUBbIE OPraHU3MBbI.
buoakkymyssiniisi, Ouojormuyeckas B3aMMO3aMEHICMOCTh JJIEMEHTOB. JIMHEHHass W IMOpOroBas
MOJIET JCHCTBUS PAJMOAKTUBHOTO M3TyYeHHUs Ha YelOBEYECKHi opranusM. Jlo3bsl 00MyueHUs u
pagunobuonorndeckuit d¢dext. [IpoHukaromas cnocoOHOCTh pa3IUYHBIX BUAOB W3NIydeHus. Ponb
pa3IMYHBIX HMCTOYHHUKOB HWOHH3UPYIOMIETO U3Iy4YeHUs B 0OMydeHHM HaceneHus. I[Ipobmemsl
SAIepHON DHepreTuku. JIMKBUAANMS TOCIEACTBHI KpymHOMacITaOHbIX aBapuili (UepHOOBLIb).
MGTOI[I)I JAC3aKTUBALlUN. PaI[I/IOZlKTI/IBHBIG OTXOJbI, MCETOIbI Hepepa60TK1/I H 3aXOpPOHCHMU.

[Ipo6neMbl yTHIIM3allMKM OTXOA0B aTOMHON IPOMBILUIEHHOCTH B KpacHosipckoM Kpae.
Tema 8. «OcHOBHBIC O0HOreOXHMHYECKHE UKJIbI XHMHUYECKHX 3JIEMEHTOB)

Oco0eHHOCTH pacipOCTpaHEHHUs, TpaHC(POpPMALIMM M HAKOIUIEHUS 3arps3HSIOIIMX BEIECTB
B OKpyxatomei cpeae. OCHOBHbIE NHMKJIbl MHUIPAllMM XMUMHUYECKHX D3JIEMEHTOB M MoOajbHbIE
OouoreoxuMuyeckre LUKIBL. KpyroBopor yriepona, a3ota, cepbl, ¢ocdopa u T.J. DakTopsl,
BIMSIONIME HAa HHUX. [7100anbHBIN KpyroBOpOT BOABI M YIJIEKUCIOTO raza. Murpauus TsDKENIbIX
METaJIOB. PsiI TOKCHMYHOCTM METaJUIOB JUIsl Pa3jIMYHBIX OpraHu3MoB. MexaHu3M mpolecca
¢dorocunTe3a. XHUMHUECKas CYIIHOCTh TPOIECCOB [bIXaHUS M HX CBiI3b C Mpoleccamu

(bOTOCI/IHTC3a. AHTpOHOFeHHLIe (I)ElI(TOpBI, JIMMUTHPYIOIIIUC (I)OTOCI/IHTC&



METOIUYECKHE PEKOMEHJIAIIUU JIJIA CTYJAEHTOB
[To nucuuminze «XuMHs OKPY>KaIOIIEH CPEIbI»

Hampasnenue 44.03.05 [legarornueckoe obpazoBanue (¢ AByMs NMPOPHUISIMHU MTOATOTOBKH),
HanpaenenHocts (mpoduib) 06pazoBareabHONM IporpaMMbl «bUOIOTHS U XUMHUSI»
KBanmuduxanus (crenens): 6akanaBp
[To pabouemy yuyeOHOMY IUIaHY AMCLUUIUIMHA «XHUMHS OKPYXAIOIIEH Cpeabl» H3ydaeTcs

CTYZIEHTaMH JTHEBHOU (opmbl 00ydeHHs B 8§ cemecTpe 4 Kypca.

ConepxaHue AUCHUIUIMHBI HM3JIOKEHO B 4eTBIpEX 0a3z0oBbIX Momymsax. Moayins Ne 1
«AtMmocdepa u e€¢ 3arpszHutenu», Moayiab Ne 2 «l'mapocdepa, e€ 3arpsizHeHHEe M CHOCOOBI
ounctkn», Moaynpe Ne 3 «JIutocdepa, e€ coctaB u cTpoeHue. 3arpsi3HeHue nouBbl», Monyis Ne 4
«PanvoakTUBHOE 3arps3HEHUE OKPYXKAWOIIEW cpeap». [3ydeHHI0 OCHOBHOIO COIEpIKaHUs
JUCHUIUIMHBl TPEAIIECTBYET BXOAHOM MOIYNb (TECTUPOBAHUE), KypC 3aBEpIIAETCS HMTOTOBBIM
MOJyseM (3a4er).

AynuropHas paboTa BKJIIOYaeT MOCELIEHUE CTYIEHTaMU JIEKIMHA 1 J1a00paTOpHBIX 3aHATHIM.
Ha nexumsx nmpoucxoauT M3yd4eHHE M KOHCIIEKTMPOBAaHWE OCHOBHOI'O MaTrepHalla JUCLUILIMHBL, Ha
71a00paTOPHBIX 3aHATHUAX — OOCYKJICHHE U 3aKpEIUICHHE N3y4aeMOTo MaTepralia 4epe3 BHITOTHEHHE
71a00paTopHBIX pPaboOT, a TakXKe BBICTYIUIEHHME C JOKJIAJAAMU M HPE3eHTALMsIMM, BBINOJIHEHHE

MUCbMEHHBIX paboT, yIIpakHEHUH U pelieHue 3a1au.

CaMocTosiTenbHast paboTa CTYACHTOB BKJIIOUAET cienyrone GopMbl pabOThI: MOATOTOBKA U
opopmieHue aboparopHBIX pabOT, MOATOTOBKA JOKJIAJOB C TMPE3EHTALUSIMH, MHUChMEHHas
(BHeayauTOpHasi) paboTa, BBINOJHEHHE WHAMBUAYAJIbHBIX JOMAIlHUX 3aJaHUil, COCTaBJIEHUE
AHHOTUPOBAHHBIX OMOMHOTPaAdUIECKUX KAPTOUEK MO CTAThsIM MEPUOJUIECCKUX U3IaHU, HallMCaHue

pedepara o BEIOpaHHOI TEMeE.

W3ydeHrne AMCUMIIINHBI HAYMHAETCSI C BXOAHOTO MOAYAS (T€CTUPOBAaHUE), KOTOPBII
BBISIBIISIET HAYaJIbHBIN ypOBEHBb MOJATOTOBKH ydalmxcs. Marepual NUCHUIUITMHBI MPEICTaBICH B
4yeTbIpex 0a30BbIX MOIYNISAX, KaXIbli M3 KOTOPBIX 3aBEPIIACTCS MPOMEXKYTOUHBIM PEUTHHT-
KOHTPOJIEM (TECTHpPOBAaHUE/IMChbMEHHAs KOHTpOJIbHas paboTa/koiiokBuyMm). Kypce 3aBeprraercs

WUTOTOBBIM MOJYJIEM (3a4eT).

OI_ICHI/IBE[HI/IC ACATCIIBHOCTU CTyACHTA OCYHICCTBIIACTCA 11O MOILyJ'IBHO-pCI\/'ITI/IHFOBOI\/'I

CHUCTCMEC, PC3YIIbTATBI HAXOAAT CBOC OTPAKCHUC B KYpPHAJIC peﬁTI/IHF -KOHTPOJIA.



Monyau Min Max
BxonHoit mogynb 0 5
bazossiit Mmogynb Nel 13 20
bazossiit Mmogynb No2 12 20
ba3zoBsiii Mmogynb Ne3 10 15
bazossiit Mmogynb No4 10 15
WroroBelilt MOynb 15 25
HUTOTI'O 60 100
Tpu BEARTRHIS ARIEGH MOPYBTE B TeucHue cemectpd CTYICHT JIOJKEH HaOpah® MuHHMaT{HO 45
0aJUI0B; B-HPOTHBHOM CiTy4ac -OH He-AOTyeKacTes K HTOTOBOMY MO yit0Kakabtit MOAYIs-AOIDKCH

OBITh 3aKPHIT MUHUMAJIBHBIM KOJIHMYECTBOM OaJIIOB.

Henocemenne neknuum win MpakTUYECKOro 3aHATUS - MuHYC 1 OGamn. Ilpu Hammuuum
MPOIYCKOB MO YBKUTEIHLHOW MPUYMHE CTYACHT 00s3aH OTpadOTaTh 3aHATHE W IPEIOCTABUTH

KOHCIICKT HpOHyHIeHHOﬁ TEMBI.

Ha »Kk3amMeHe CTymeHT HMMeeT BO3MOXKHOCTh TOJHSATH CBOW peWTHHr g0 60 OamioB
(MuanmansHo) U 100 GannoB (MakcuMmanbHO). B cimydae HeZOCTaTOYHOrO KOIM4YECTBa OaiioB

CTYACHT MOKCT ITOBLICUTDH peflTHHl", BBIITOJIHUB 3a/IaHUA JOTIOJITHUTCIIBHOTO MOIYJIISA (,Z[O 10 6aJ'IJ'IOB).

CooTtBeTCcTBHE peﬁTI/IHFOBBIX 0aJuIoB U aKaJIEeMUYECKON OLICHKH

OO0u1ee ko1M4YecTBO HAOPAHHBIX 0aJ1J1I0B AKkageMHuuecKasi OeHKa

0-59 o6asuioB HE 3a4TE€HO

60-100 0asu1OB 3a4TEHO




Pexomennanum nmo Hanucauuio pedepara

Pedepar BeimonHsercs Ha cranaaptHoit Oymare dopmara A4 (210/297). Tlons: nesoe — 30
MM, mpaBoe — 10 mm, BepxHee 20 MM u HmkHee — 20 MM; MHTEpBaJI IOJYTOPHBIM;, MIPUPT B
tekcroBoM penakrope Microsoft Word - Times New Roman Cyr; pasmep mpudra — 14,

BbIPaBHMBAHUE 110 IIUPUHE, a03alHbIN oTCTYN — 1,25 MM.
CrangapTHBIA TUTYJIBHBIN JIUCT CTYACHT MIOJy4aeT Y IPEoiaBaTels.

ConepkaHne HAUYMHAETCSl CO BTOPOW CTpaHMIIBI, Hymepauusi ckBo3Has. Homep crpaHulisl

CTaBUTCS B IICHTPE HIDKHEH YacTu cTpaHulibl. O0mmii 00sem pedepara 15-20 crpanwmir.

B comep)kanuu mpoTUB HA3BaHUU TIaB M maparpadoB MPOCTABIAIOTCS HOMEpPA CTPAHHMIL 1O

TekcTy. [ maBel 1 maparpadsl HyMepyroTcs apadbckumu nudpamu.

3arojoBKH, B COOTBETCTBUM C OIMIaBIeHHEM pedepara, JOMKHBI ObITh BBIJACICHBI B TEKCTE
KUPHBIM MIpUGTOM (Ha3BaHUS IVIaB — 3arIaBHBIMU OyKBaMU, Ha3BaHUs maparpadoB — CTPOYHBIMU

OyKBaMH), BEIpaBHUBAHHE 1O EHTPY. TOUKM B 3aT0OJIOBKAX HE CTABSITCA.

Kax(z[aﬂ IJ1aBa JOJDKHBI HA4YMUMHATBCA C HOBOM CTpaHUIBbI. Tekct naparpaq)a HE OOJIKCH

3aKaHYMBAaTbCs TAOIULIEN WIH PUCYHKOM.

[IpencraBnenHsle B TEKCTE TaOMUIIBI >KEJATENIbHO pa3MellaTh Ha OJHOM JIMCTe, 0e3
nepeHocoB. TaOmuIlpl MOMKHBI MMETh CKBO3HYIO HyMmepanuio. Homep M 3aroioBok TaOIUIlBI

pacnojiaracTcs BBEpXy CJICBA.

Ha xaxmayto Tabnuily 1 pucyHOK HEOOXOIMMO YKa3bIBaTh CCHUIKM B Tekcte. Hampumep, «B
COOTBETCTBHH C PUCYHKOM 5 (Tabmureit 3)». Tabnuia umm pucyHOK JOJKHBI pacroyiararbes mocie

CCBIJIKH.

B 3aknmroueHnn H3jararorcs KpaTKue BBIBOABI 11O PE3YyJIbTaTaM pa6OTBI, XapaKTCpU3yromune
CTCIICHb PCIICHUA 3aJad, IMOCTAaBJICHHBIX BO BBCACHHU. HpI/IHO)KeHI/Iﬂ 0003HAYAIOT 3arIaBHBIMU

OyKBaMu pycckoro ajidasura.

IlonOop muTeparypsl OCYHIECTBISETCS CTYAEHTOM CaMOCTOATENbHO WM Ipe/iaraeTcs
npenoaasaresnieM. IlepeyeHb HCMONbB3yeMOW JUTEpaTypbl JOJDKEH CoAepX arb MHUHHUMYM 5
HauMeHoBaHUH. CnHCOK JuTeparypbl odopmisercs B al(aBUTHOM TMOPSJKE B COOTBETCTBUU C
tpeboBanusamMu ['OCTa: cHauana yka3bIBalOTCSl HCTOYHUKH 3aKOHOJATENIbHOM 0a3bl ((penepanbHble,
peruoHanbHble, MECTHbIE HOPMAaTHBHBIE MPABOBBIE AKTHI), 3aT€M — Hay4Hble MyOJUMKalUWU (KHWIH,

cTatbu, aBTopedeparsl Auccepranuii, aucceprauuu). [lo kaxaoMy MCTOYHUKY, B TOM YHCIIE IO



HAaYYHBIM CTaTbsiM, YKa3bIBACTCA q)aMI/IJ'II/IH W HWHUIOHUAJIBl aBTOpa, Ha3BaHWEC, MCCTO H3OaHMA,

Ha3BaHUC U31aTCIbCTBA, o U3JaHusd.

[Ipu ucnonp3oBanuu crpanul Internet ux nepeueHs gaercs B KOHIIE CIIUCKA JIUTEPATYPHI.

Tembl pedpepaToB U KypcoBbIX padboT

Hanpasnenue 44.03.05 [lemarorndeckoe oOpazoBanue (¢ ABYMs IPOQUISIMH MTOATOTOBKH),

10.

11.

12.

13.

14.

15.

16.

HanpasneHHOCTb (11poduiik) 00pa3oBaTenbHOM MPOrpaMMbl «BHONOTHS U XUMHUSD»
KBanmuduxanus (crenens): 6akanaBp

MunepanbHbIi cocTaB 3eMHOM Kopbl. [Iporiecchl 06pa3oBaHrs MUHEPAIOB.
MunepanbHbie pecypebl KpacHosipckoro kpas.

[TouBeHHBIE KOJUIOUIBI U MOTIOTUTENIbHAS CIOCOOHOCTD MOYB.

BemecrtBa, 3arpsa3HsOMIME TOYBY.

[TouBeHHBIN PACTBOP U OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI B MOYBE.
CocraB u CBOICTBA MOYB.

Metoapl H3y4eHUsI CBOWCTB MTOYBHI.

['eoxumust Bom MupoBoro okeana. CoctaB MOPCKOM BOJIbI, MOPCKHX OCAJIKOB.

l'eoxumus MMOBCPXHOCTHBIX BOJ CYIIH. HpHpO,Z[HBIe TCOXUMHNUYCCKUEC aHOMAJINH

IMOBEPXHOCTHBIX BOJAAX.

BO)IHaH MUTI'panus XUMHNYECKUX JJICMEHTOB. Bimsgane KHCJIOTHO-OCHOBHBIX

OKHCIIUTEIILHO-BOCCTAHOBUTEILHBIX CBOMCTB IMPUPOAHBIX BOA HA MUTPAILHIO.

I'mapocdepa — kak MepCreKTUBHBIA UCTOYHUK MPUPOIHBIX pecypcoB. OnpecHEeHNnEe BOJIBI.

XuMus 3arpsi3HEHUS BOJbI CTOYHBIMU BOJAMMU.
AHanmuTHYecKasi XUMHUS 3arPSI3HSIONINX BEIIeCTB. AHAIN3 BOJIBI.
MeToabl OUUCTKU CTOYHBIX BOJ.

buounnaukanusa u MOHUTOPUHT 3arpA3HCHUS MOPCKUX BOJ TSAKCIIBIMU MCTAJIJIAMU.

B

AtMocdepa — mpoAyKT 5BoMOLMU pasBuBatomiericss Ouocdeprl. CocraB. OCHOBHBIE

XUMHUYECKHE peaKIuu B aTMocdepe.



17. BeIxJIOTIHBIE Ta3bl aBTOTPAHCTIOPTA KaK MPUOPUTETHBIN 3arps3HUTENb aTMOC(hepHhI.

18. Dxonornyeckre MpooOIEMbl TOTLTUBHON MPOMBIIIUICHHOCTH.

19. Pagnanmonnoe 3arpsizaenue. [Ipo0ieMbl yTHIIM3aluu OTXOA0B aTOMHOW MPOMBIIIIICHHOCTH.
20. TexHONOTHSI OYMUCTKH T'a30BbIX BRIOPOCOB MPOMBIIIJICHHBIX MPEANPUITHH.

21. Dxonoruyeckue mpodIeMbl METAITYPTUYECKON MTPOMBIIIIICHHOCTH.

22. Dxonornyeckue — mpobrmembl  HedTemoObBaromelh  w  HedrenepepabaThIBaroIIeH

IIPOMBIINIJICHHOCTH.

23. AHanUTHYeCKasi XUMHsI BEIIECTB 3arps3HAIONMX BO3MyX. METONbI KOHTPOJSI COCTOSTHHS

arMocdeppl. XUMUYECKUI aHAlIu3 BO3IyXa.

24. buoctepa — CrpykTypHas o00o0104ka TUIaHeThl 3emis. Poib KHMBOrO BelIECTBa B

reoJIornueckoit ncropuu 3emin. TpanchopMaiusi OpraHuYeCcKoro BEIiecTBa.

25. JKusoe BEILIECTBO. BiusiHME TeoXMMHUYECKOM Cpc€abl Ha PAa3BUTHC U XUMHYECKHN COCTaB

KHBOI'O B€OICCTBA.

26.I[I/IOKCI/IHBI. Hctounuku S9MHCCHUH, BJIHUAHHUC HA OKPYXKAOMIYIO CpEAy MW Ha OpPraHusMm

YeJI0BEKa.
27. Poib MUKPOOPTaHU3MOB B PELUKIIM3AIMHA HEKOTOPBIX 3arps3HSIONINX BEIIECTB.

28. I_[I/II(J'IH MaccooOMEHa pacnpeacacHue MacC XUMHUYCCKUX JBJIICMCHTOB, NMOCTYIIMBIINX B

o6uocdepy B pe3yabTare Jerazaiui.
29. IIMKITBI SIEMEHTOB IMOCTYNHUBIINX B OHOCc(hepy B pe3ynbTare MOOMIN3AINH U3 3eMHOU KOPBI.

30. [{ukitel MACCOOOMEHA TSKEITBIX METAIIIIOB.

Ilepedyennb 1a0opaTopHBIX padoT MO AMCHMIIMHE «XMMHA OKPYKAIOIIEH cpeabD)

Hanpasnenue 44.03.05 Ilenaroruueckoe obpazoBanue (¢ AByMS NpOoGUIsIMHU TOATOTOBKH),
Hanpasnennocts (npoduis) o0Opa3oBarenbHO mporpaMmbl «bHOIOTHS U XUMUS»
KBanudukanuus (crenens): 6akanaBp

Jlabopamopnasa paboma Nel «KonudecTBeHHass OIEHKAa CAHUTAPHOTO COCTOSIHHS y4eOHOM

ayIUTOPHI



Jlabopamopnas paboma Ne2 «KonudecTBEHHAasi OIEHKAa BBIXJIOMMHBIX aBTOMOOMIIBLHBIX BHIOPOCOB

Ha ynuuax . KpacHosipcka»

Jlabopamopnas paboma Ne3 «KonuuecTBeHHOE OIpeAesiCHUe KHCIopoaa B Bo3ayxe. M3mepenue

ypoBHst CO2»
Jlabopamopnas paboma Ne4 «O4ncTKa CTOUHBIX BoJ cozepkamux Créhy
Jlabopamopnas paboma Ne5 «O4rCTKa CTOYHBIX BOJI OTCTAMBAHUEM B TOHKOM CJIOC)

Jlabopamopnass paboma Ne6 «OnpeneneHre MHHEPAJIOB M TOPHBIX IOPOA IO BHEITHUM

MIPU3HAKAM»
Jlabopamopnas paboma Ne7 «Du3ndecKkre CBOMCTBA MTOYBBI»

Jlabopamopnasa paboma Ne§ «BnusHue HWOHOB TSKENBIX METAJUIOB HA AaKTHBHOCTH (pepMEHTa

KaraJia3bl»
Hepeqeﬂb CEMHUHAPCKUX 3aHSATHH 0 TUCHUILINHE « XUMHUSA Opr)KalOIIIeﬁ Ccpeabn»

Hanpaenenue 44.03.05 Ilenaroruueckoe oopazoBanue (¢ AByMs MpOUISIMHU MTOATOTOBKH),
HanpaenenHocts (mpoduib) 06pazoBareabHONU IporpaMmMbl «bHOTOTHS U XUMUSD)
KBanudukauus (crenenp): 6akanaBp

Cemunap Nel «XuMHUYECKHE MPOLIECCHI B aTMOC(epey.
Cemunap Ne2 «3arpsi3HeHue armocheps»

Cemunap No3 «XuMus U SKOJOTHS BOAHOU CPEABD».
Cemunap No4 «OuncTKa CTOUHBIX BOIY.

Cemunap Ne5 «XuMuU4eCcKre IPOLECCH] B TOYBEY.

Cemunap No6 «I'eoxummuueckue 0apbepbl U KOHLIEHTPALUS XUMHUUECKUX JIEMEHTOB B 36MHOM

KOpe».
Cemunap Ne7 «PannoakTUBHOCTb. VICTOUHUKY pagualiumy».
Cemunap Ne8 «MoHUTOpUHT OKpyxaromien cpeasl u [TIK».
Tembl rpynnoBbIx padoT (IPOEKTOB) MO JMCHUILIMHE «XUMHS OKPY:KaloLel cpeabhy

Hanpasnenue 44.03.05 Ilenarornuyeckoe oOpa3oBanue (¢ AByMs NPO(UIAMH MOATOTOBKH),
Hampasnennocts (mpoduis) oOpazoBaTebHON TporpaMmMbl «bronorus u XumMus»
KBanuduxanus (crenens): 6akanaBp



Tema Nel «I'moGansHbIE IPOOIIEMBI B aTMOChEpe».
Tema No2 «I'moGanbsHBIC MPOOIEMBI B THAPOChHEpE».
Tema Ne3 «I'mobanpHBIC K3MEHEHHUS B IUTOC(hEpE.

Tema Ned «PagnopoOust — Mud uim pearbHOCTb?.



3. KOMIIOHEeHTbI MOHMTOPUHIA YU4eOHBIX JOCTUKEHUH CTYI€HTOB

TEXHOJIOTUUYECKAS KAPTA PEUTUHTA TUCIUILINHBI

HaHpaBHeHI/Ie IMMOATOTOBKH U YPOBCHb

VYpoBeHb oOpa3oBaHus: OakaiaBp

HaumenoBanue
00pa3zoBaHus
KonunuecTBo 3aueTHbIX
TUCHUILTUHBI/Kypca
(OakamaBpmar, MarucTparypa) eIMHUII
[Tegaroruueckoe oOpa3oBaHue
XUMUS OKPYXKaIOIIei
PYHAIOM [Tpoduns «buonorust u XUMHUsI»
Cpensl 3

CMexxHbIe JUCITUTUIMHBI TT0 YYEOHOMY TUTaHY

HpeI[IHeCTBYIOHII/IeZ HCOPraHn4CCKasaA XUuMHUs, aHAJIUTUICCKYIO XUMUA, (1)I/I3I/I‘~I€CKa$I n KoJIJ1oOMaHas
XUMUS, OpraHU4YCCKas XHMHA, a4 TAKIKC Ha AUCHUILIMHBI I10 BBI60py — XHMMHYCCKHUC MCTOABI B
9KOJIOT'MH, MOHUTOPUHT Oprmammeﬁ CpCabl.

[Tocnenyromue:

IMpuKjIaaHas XHUMMHI, XUMHUA BBICOKOMOJICKYJISIPHBIX COGI[HHCHI/Iﬁ,

6I/IOOpraHI/I‘leCKaﬂ 1 OHOJOrHYecKas XHUMMUA, (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IG MCTOJbI aHalIn3a, a TaKXKC AJIA
BBIINTOJITHCHUA BBIHyCKHOﬁ KBaHH(i)HKaHHOHHOﬁ pa6OTLI.

BXO/IHOH MOIYJIb

(mpoBepKa «OCTATOYHBIX» 3HAHUHU MO paHEe N3YUYEHHBIM CMEXHBIM JUCLUILINHAM)

Conepxanue ®opma paboThI KomuuectBo 6amoB 5 %
min max
Kontpois Tectuposanne 3 5
Hroro 3 5
BA3OBBIN MOJYJIb Nel
«AtMocepa u eé 3arpsI3HUTETN
Texymas padota dopma paboThI KommuectBo 6ammos 20 %

min max

Jlexuun

CocrapieHHE KOHCIIEKTa JICKITHI:




Jlexyus Nel «O0mue cBeaeHust o0 0,6 1
arMocdepe»
Jlexyus Ne2 «3arpszHeHune atMocdepsl U 06
1
METOZbl OYHCTKH ’
[IpakTrueckue Odopmienue oTyeTa U 3amuTa
3aHATHUS J1abopaToOpHBIX PadoT:
Jlabopamopnas paboma Nel 06
1
«KonnyecTBeHHas OlleHKAa CAHUTAPHOTO ’
COCTOSIHUSI Y4eOHOM ayTuTOpUI»
Jlabopamopnas paboma Ne2
«KonnyecTBeHHAas OlEHKA BBIXJIOMHBIX
aBTOMOOHJILHBIX BHIOPOCOB Ha YIUILAX T. 0,6 1
Kpacnosipcka»
Jlabopamopnas paboma Ne3
«KonnyecTBeHHOE OMpeeNieHue KUCIOpoaa
B Bo3nyxe. 3mepenue yposus CO2»
0,6 1
I'pynnoBas pabota (IIpoeKkT) o Teme 1,2 2
«I'nmobGanbHbIE IPOOIIEMBI B aTMOChepe»
TectupoBanue no Teme «AT™Mochepar 1,2 2
Pemmenune 3amau mo teme «Atmocdepar 1,2 2
CamocrosiTenbHas [ToaroroBka K BBICTYIIJICHHIO C JIOKJIAIOM H
pabora Mpe3eHTaIell Ha CeMUHape:
Cemunap Nel «XuMudeckre IpoLecchl B 1o )
arMocdepe» :
Cemunap No2 «3arpsizHeHne aTMOC(hepbD»
1,2 2
[TuceMmennas pabora (BHEayqUTOpHAs!) 1,2 2
[TpomexyTOIHBIIH TectupoBanue 1,8 3
PEUTUHT-KOHTPOJIb
Uroro 12 20




BA3OBBI MOJYJIb Ne2

«I'mapocdepa, eé 3arpsi3HeHHE U CIIOCOOBLI OUUCTKH

Tekymiast pabota dopma paboThl KonuuectBo 6amios 20 %
min max
Jlekunn CocraBieHne KOHCIIEKTa JIEKIUH:
Jlexyus Ne3 «DU3UKO-XUMUUYECKUE 0,6 1
XapaKTePUCTUKH TUAPOCHEphD»
Jlexyus Ne4 «CTodHBIC BOJBI U UX OYMCTKA»
0,6 1
[IpakTrueckue Od¢opmienue oTueTa u 3aliuTa
3aHATHUS 1abopaTopHBIX padoT:
Jlabopamopnas paboma Ne4 «Ouuctka 06 1
CTOUHBIX BOJ cozepxkarux Créhy :
Jlabopamopnas paboma Ne5 «Ouuctka
CTOYHBIX BOJI OTCTAMBAHUEM B TOHKOM CJIO€» 0.6 1
H
['pynnosas pabota (IpoeKT) 1o Teme 1,2 2
«I'nmobGanbHbBIE IPOOIIEMBI B THApPOChEepe»
TectupoBanue no teme «l uapochepar 1,2 2
Pemrenue 3amau mo teme «l mapocdepar 1,2 2
CaMocTosTenbHaS [ToaroToBKa K BBICTYIUICHHIO C TOKJIAJIOM U
pabora Mpe3eHTAIeH Ha CeMUHApe:
Cemunap Ne3 «XuMusi ¥ DKOJIOTHUS BOTHON
1,2 2
cpenn» '
Cemunap Ne4 «Ouuctka CTOUHBIX BOI»
1,2 2
[TucemenHas pabora (BHeayAUTOpHAsT) 1,2 2
[TpomexyTouHbIi TectupoBanue 2,4 4
PEUTUHT-KOHTPOJIb
Uroro 12 20




BA3OBBIA MOJYJIb Ne3

«JIutocdepa, eé cocraB u cTpoeHue. 3arpsiHeHUe MOYBbD)

Tekymiast pabota dopma paboThl KonuuectBo 6amioB 15 %
min max
Jlexuun CocraBieHne KOHCIIEKTa JIEKIUH:
Jlexyus Ne5 «O01as XxapakTepucTuKa 0,6 1
auTochephI»
Jlexyus Ne6 «ICTOUHUKY 3arpsi3HEHUS
IIOYBBI» 0.6 1
[TpakTrueckue Odopmienne oTueTa 1 3aliuTa
3aHATHUS 71a00paToOpHBIX PaboT:
Jlabopamopnas paboma Ne6 «Onpenenenue 06
1
MUHEPAJIOB ¥ TOPHBIX MOPOJI IO BHELTHUM ’
pU3HAKaAM»
Jlabopamopnas paboma Ne7 «duzndeckue
CBOICTBA MOYBBD»
0,6 1
['pynmnoBas pabora (IIpOeKT) 1o TeMe 1,2 2
«[mobanbHbIE U3MEHEHUS B TUTOCHEpPE»
TectupoBanue no Teme «Jlurocdepar 1,2 2
Pemenue 3amaq mo teme «JIutochepar» 0,6 1
CamocrosiTennpHas [ToAroToBKa K BBICTYIUICHUIO C IOKJIAJIOM H
pabora Ipe3eHTaIel Ha ceMUHape:
Cemunap Ne5 «Xumudeckue Iporeccsl B 06 1
TIOYBE» !
Cemunap No6 «'eoxumuueckue 6apbepsl U
KOHIIEHTPAIHSI XHMAYECKUX DJIEMEHTOB B 0.6 1
3€MHOM KOpe»
[TucemenHas pabora (BHeayAUTOpHAsT) 1,2 2
[TpomexyTouHbIi TectupoBanue 1,2 2
PEUTUHT-KOHTPOJIb
Hroro 9 15




BA3OBBIIA MO YJIb Ned

«PaguoakTuBHOE 3arpsiHeHue Oprmammeﬁ cpeann>

Tekymras pabora dopma paboThl KonuuectBo 6amioB 15 %
min max
Jlexuun CocraBiieHre KOHCIIEKTa JIEKIUH:
Jlexyus Ne7 «PagnoakTuBHOCTL. CeMelicTBa 0,6 1
pPaZlOaKTUBHBIX JIEMEHTOBY
Jlexyus Ne§ «OcHOBHBIE OMOT€OXUMHYECKHE 06
1
[UKITBI XUMHYECKHUX AJIEMEHTOB) ’
[IpakTrueckue Odopmienne oTueTa u 3aliuTa
3aHATHUS 71a00paTopHBIX PaboT:
Jlabopamopnas paboma No§ «Bnusiaue 06
1
HMOHOB TSKEIIBIX METAIIJIOB Ha aKTUBHOCTh ’
dbepMeHnTa KaTanasb»
['pynmoBas padorta (IpoeKkT) Mo Teme 1,2 2
«Pagnodobust — Mud uim peasbHOCTH ?»
TectupoBanue no Teme «buocdepar» 1,2 2
Pemenue 3aau no reme «buocdepar 1,2 2
CaMocTosiTenbHas [ToaroToBka K BBHICTYIUICHHIO C TOKJIAIOM U
pabota npe3eHTalllel Ha ceMuHape:
Cemunap Ne7 «PairoakTUBHOCTb. 06
1
VICTOYHMKY pauariim) :
Cemunap Ne8 «MOHUTOPUHT OKpYXKarolien
bl 1 [TJIK»
cpenpt u I/ 0,6 1
[TucbmenHas pabota (BHeaynuTOpHAs) 1,2 2
[TpomexyTouHbIi TectupoBanue 1,2 2
PEUTHHT-KOHTPOJIb
Hroro 9 15




UTOIOBbII MOAYJIb

Conepxxanue dopma paboTbl KonuuectBo 6amios 25 %
min max
Kontpoins Dk3ameH/3a4er 15 25
Utoro 15 25

JTOIMOJTHUTEJIBHBINA MOJIY.JIb

bazoBsriit Mmogynb/

dopma paboThI

KomnuectBo 0amios

Tema min max
BM Nel Tema Ne2 Pedepar 0 1
«3arpsi3HeHne
aTMoc(ephI 1 METOJIbI [TucrMeHHast KOHTpOJIbHAS paboTa / 0 1
OUHCTKID pEIICHHE 3a/1a4 110 TeME
BM No2 Tema Ne4 Pedepar 0 1
«CTOuHbBIE BOABI U UX
OUMCTKAY [TucbMeHHas KOHTpOJIbHAS paboTta / 0 1
pEIICHHE 3a1a4 110 TeME
BM Ne3 Tema Ne6 Pedepar 0 1
«HcTouHuKu
3arpsi3HEHUS TTOYBBI»
[TuceMeHHas KOHTpOJbHAs padboTa / 0 1
pelIeHHe 3314 110 TeMe
BM Ne4 Tema Neo7 Pedepar 0 1
«PanmmoakTHUBHOCTE.
CewmelicTBa
PaTMOAKTHBHBIX [TucrMeHHas KOHTpOJIbHAS padoTa / 0 1
SJICMCHTOB» pellleHyre 3a1a4 Mo TeMe
BM Ne4 Tema Ne8 Pedepar 0 1
«OCcHOBHEBIE
OMOreOXUMUYECKHE
HHKJIBI XAMAICCKAX [TucrMeHHas KOHTpOJIbHAs paboTa / 0 1
SJICMEHTOB peleHue 3a1a4 1mo TemMe
Htoro 0 10




O6m1ee KOMYECTBO OAJIOB MO AUCITUILUIHHE (110 UTOTaM U3Y4YCHUS
BCEX MOJyJIeH, 6€3 yueTa JOMOTHUTEIIHHOTO MOTYJIS )

min

max

60

100

IIpumeyanus:

He MOCCHICHUEC JICKIIUU WJIK NPAKTUYICCKOI'O 3aHATUA - MUHYC 1 Gamn.

[Ipy HanMuUMU MPOIMYCKOB MO YBAXKUTEJIBHON NMPUUMHE CTYACHT 0053aH O0TpabOoTaTh 3aHITHE

" IpCAO0CTAaBUTh KOHCIICKT HpOHyH.IGHHOfI TEMBI.

[Ipu BbImoMHEHUH Y4eOHOM paboOThl B TEUEHHE ceMecTpa CTYICHT [OJKeH HaOparTh
MUHUMAaJbHO 45 6ajIoB, B IPOTUBHOM CIIy4yae OH HE JIOMYCKAaeTCsl K UTOroBoMYy Moaynto. Kaxabiit
MOJYJb JTOJIKEH OBITh 3aKPHIT MUHUMAaJIbHBIM KOTMYECTBOM OaJlioB.

Ha 3adere CTy@eHT uMeeT BO3MOXXKHOCTh IOJHATH CBOM pedUTHHr 10 60 Oaysios
(MuaumansHo) U 100 GamnoB (MakcumanbHO). B cimydae HemocTaToO4HOro KoidM4ecTBa OaiioB

CTYIEHT MOKET IMOBBICUTh PEUTHHT, BBITIOJHUB 3a/IaHU JIOTIOJIHUTEIBHOTO MOy (10 10 6aioB).

KpuTtepun nepeBosia 6ajioB B OTMETKHU:
0-59 6amIoB — He 3aUTEHO,

60-100 6ayuI0B — 3a4TEHO.




MHHHUCTEPCTBO IMTPOCBEIIEHUSI POCCUMCKOM ®EJEPAITUN
(denepanbHOe rocyrapcTBeHHOe OKIKEeTHOE 00Pa30BaTe/IbHOE YUpeKIeHue
BbICILIET0 00pa30BaHUA
KPACHOSAAPCKHUM I'OCYIAPCTBEHHBIN NEJAIOTMYECKHA
YHUBEPCUTET
uMm. B.II. AcradgneBa
(KTTIY um. B.I1. AcradbeBa)

dakynbreT OMOJIOrHH, Teorpaduu 1 XUMHU
Kadenpa 6uomornu, XuMuu 1 3KOJIOTUN

YTBEPXJIEHO OLOBPEHO

Ha 3acelaHuu Kadeapbl Ha 3aceganuu Hay4yHO-METOAMYECKOTO COBETA
[Iporokon Ne 9 CHEIUATbHOCTHU (HANpPAaBIICHUSI IOATOTOBKH )
oT «5» mast 2022 1. [IpoTokon Ne 5

3aBenyromuii kadeapoun /% I Ot «11» mas 2022 1.
E.M. AnTunona 3 ‘///7// - [Ipencenarens HMCC (H)

o H.M. T'opnenko

®OHJL
OLIEHOYHBLIX CPEJCTB
JJIA HpOBeI[CHI/IFI TCKyIIICFO KOHTpOJI?[ nu HpOMe)KYTOqHOﬁ arrecranguun O6yanOIIH/IXC$I

XVMUS OKPYKATOIIEN CPEJIBI

Hamnpasnenue noarotosku: 44.03.05 Iledacoeuueckoe obpazosanue (¢ 08yms npoghunimu
no020mosK)

[Tpoduin/HazBanue nporpaMMsel: buonozus u xumus

KBanuUKaus: 6axaniasp

Cocrasurens: Xanssusa 0.1, K.X.H., T0IeHT Kadeapbl OMOIOTHH, XUMHUH U KOJIOTUH
1. Haznauyenue ¢oH/1a OLIEHOYHBIX CPEICTB



1.1. Heabrw cozmanusi POC «XuMHS OKpYXKAIOUIEH Cpenb» SIBISICTCS YCTaHOBJICHHE
COOTBETCTBHS Y4EOHBIX JOCTHKEHHI 3allsIaHUPOBAHHBIM pe3ylbTaTraM OOydeHUsS U TpeOOBaHUSIM
paboueit mporpaMMbl TUCHUTUIUHBIL.

1.2.  ®OC no aucuurnHe « XUMUsl OKPYKaIOIIEH cpeapl» pelraeT 3a1aqu:

- KOHTPOJIb ¥ YIPABJICHUE MTPOLIECCOM MPUOOPETEHHSI CTYACHTAMU HEOOXOUMBIX 3HAHUH,
YMEHUH, HaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIETeHIHH, onpenesneHHbx B @PT'OC BO o
COOTBETCTBYIOLIIEMY HAIPaBJIECHUIO IOJTOTOBKH;

— KOHTPOJIb (C MOMOIIBbIO HabOpa OLEHOYHBIX CPENCTB) U yIpaBieHHE (C MOMOUIbIO 3JIEMEHTOB
oOpartHOil cBsi3u) nocTikeHneMm nened peanuszanuu OIIOII, ompeneneHHBIX B BHAE Habopa
o0uienpogeccuoHaIbHBIX U MPOPECCHOHATBHBIX KOMIIETEHIUN BBIITYCKHUKOB;

— obecriedyeHHe COOTBETCTBHS pe3y/IbTaTOB OOyueHUs 3afadaMm Oyaymied mnpodecCuoHaIbHOM
JESITEeIbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPATUIIMOHHBIX METOIOB O0yueHHUs B 00pa3oBaTeIbHOM
Ipolecce YHUBEPCUTETA.

1.3. ®OC pa3zpaboTaH Ha OCHOBAaHMHM HOPMAaTUBHBIX JIOKYMEHTOB:

— (hemepabHOTO TOCYJAPCTBEHHOTO 00Pa30BaTeIbHOrO CTaHAAPTA BBICIIETO 00Pa30BaHMSI 1O
HanpasneHuto noarotoBku 44.03.05 Ilenarornyeckoe oOpazoBanue (¢ 1ByMs MpoPUIIMU
MOJATrOTOBKH) (YPOBEHb OakanaBpuara), yTBepKICHHBIM MPUKa30M MUHUCTEPCTBOM 00pa3oBaHus U
Hayku Poccuiickoit dpenepanuu ot 9 despans 2016 . Ne 91;

— o0OpasoBarenbHO nporpaMMbl «bHONTOTHS U XUMHKY», O4HON (GOopMBbI 00yUEHUS BBICIIETO
oOpa3oBaHus 10 HarpasieHUIo moarotoBku 44.03.05 Ileqarornueckoe o6pa3oBaHue (C IBYMs
pOoHUIIIMU TIOATOTOBKH);

—  monoxeHus o (opmupoBaHuH (POHAA OIEHOYHBIX CPEACTB JJISi TEKYHIETO KOHTPOJIS
YCIIEBAEMOCTH, TPOMEKYTOUHOH H HWTOTOBOM (TOCYNApCTBEHHOW WMTOTOBOM) aTTeCTallUuH
oOyyaromuxcsi 1Mo oOpa3oBaTelbHBIM MPOTrpaMMaM BBICIIEr0 00pa3oBaHUS —  [pOrpaMMam
OakanaBpuara, mporpaMMaM CIeUaIUTeTa, IporpaMMaM MarucTparypsl, mporpaMmmam MOATOTOBKU
HAy4YHO-TIE]arTOTMYECKUX KaapoOB B aCHUpPaHType — B (peaepanbHOM rocyJapCTBEHHOM OHOKETHOM
00pa30BaTeIbHOM  yUPEKIEHUH BBICIIET0 o0pa3oBaHus «KpacHOSPCKUN TOCYIapCTBEHHBIN
negarorudeckuii yauBepcuteT uM. B.I1. ActadpeBa» yTBepkKAEHHOTO MpHKazoM pekropa Ne 297
(m) ot 28.04.2018.



2. ITepeyenb KoMIeTeHUMI € yKa3aHMeM ITANOB UX (popMHpoBaHNs B polecce U3yYeHHs JUCHUILIMHBI « XHMHUS OKpY:Kalouieil cpeab»

2.1.

Ilepeyenb komMneTeHuMii, GOPMUPYEMBIX B NPOLIECCE N3YUCHUS TUCIUILTUHBI « XUMHSI OKPYKAIOIIEH cpeib»:

- TOTOBHOCTH pPC€aJIM30BLIBATH 06pa30BaTeJIbHBIe IIporpaMmslI 1o y‘ICGHbIM npeaMeTaM B COOTBETCTBHUU C Tpe6OBaHHHMH 06pa3OBaT€JIbHBIX CTaHOapTOB

(I1K-1);

- CHOCO6HOCTB HUCITOJIB30BAaTh BO3MOKHOCTHU 06pa30BaT€JIBHOI\/JI CpCabl AJid NJOCTUKCHHUA JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U IMPECAMCTHBIX PC3YyJIbTaTOB
00yueHHs 1 00ecIeueH s KayecTBa y4eOHO-BOCIIUTATEILHOTO MTpoIlecca CpecTBaMHU TpernonaBaeMbix yueOHbix mpeametoB (ITK — 4).
2.2. OueHoOuYHbIE CPEJICTBA

Kommnerenmus JIMCUUTUIMHBL, TIPAKTHKH, YyY4aCTBYIOIIUE B (OPMUPOBAaHHH KOMIIETCHIIMK | Twurl O11eHOYHOE CPEICTBO
KOHTPOJISt Howmep dopma
IK-1  ToroHocth | [Icuxomorusi, memaroruka, BBeIECHUE B OuoNOrHi0, MuKpooOuonorus, | [Ipomexyr. |1 3auer
peanr30BbIBaTh 0OTaHUKa, 300JI0THUSI, OCHOBBI DKOJIOTHU U OXPaHbI IPUPOJIBI, (PU3HOJIOTHS | aTTECTAIMSI
o0Opa3oBareibHbIC YeJ0BeKa W JKUBOTHBIX C OCHOBAaMH (DYHKIIMOHAJIBHOW aHAaTOMHH, | BBOIHBIN 2 Tect BXOJIHO
POTPaMMBI 0 | IUTOTHCTOJIOTHSI, TEHETUKA, TEOPHUS SBOJIOLNH, 00IIas 1 Heoprannieckas | Kontposb KOHTPOJIb
y4eOHbIM IIpeIMETaM | XMMUs, aHalUTH4YecKas XuMus, (u3nueckas M KOJJIOMJIHAs XUMHMSA, | Texymmii 4 Pemenue 3amad 1o
B COOTBETCTBHM C | OPraHMYECKas XUMUs, XUMHYECKHI CHHTE3, XMMHS OKPY)KAOIIEeH CPEIbl, | KOHTPOJIb TeMaM
TpeOOBaHUSIMU NPUKJIaJIHAs XUMHS, TEOPHS U MPAKTUKA (POPMHUPOBAHMS YHHBEPCANBHBIX | TeKymuii 3 OTueTsl 1o
00pa3oBaTeIbHBIX y4eOHbIX JIEHCTBHUH, TUIIBI U MEXaHU3Mbl XUMHYECKMX peakiuii, Gropa u | konTpons 11a6OPaTOPHBIM
CTaHJIAPTOB pacTuTenbHOCTh KpacHOSPCKOTO Kpasi W CTpPATerHMH €€ COXPaHCHHS, paboram
O6uopazHooOpa3ue KUBOTHBIX Cpemneit Cubupu U CTparerud €ro 5 TecThl IO TEMaM
COXpaHCHUs, MOJICKYJIIPHO-TEHETHYECKUN YPOBEHb OPTaHU3aAINK KHU3HH,
KOMIICTCHTHOCTHBIH TOJXOX B OOPA30BAHUH, COBPEMEHHBII MIKOBHBI | [IPOMEKYTO 6 VHauBnayanbHoe
XUMHYECKUH SKCIIEPUMEHT, TPaKTHKA 1o nonyyenuro | HBM allaHune
Npo(ecCHOHANbHBIX YMEHHH M HABBIKOB, B TOM uHcle mnepBHuHpx | KOHTPOIb / Kontposbibie paborst
YMEHUH M HaBBIKOB HAay4YHO-UCCIIEIOBATEIIbCKOU JESITEIBHOCTH, HAYYHO
HCCJIEZIOBATENbCKAsl TPAKTUKA, METO/IMKAa O0y4YeHHs] OMOJIOTUH, METOJINKA
00y4YeHUs] XUMUHU
IIK-4 Cnoco6nocts | [lenaroruka, BBeneHHe B OHOJOTHIO, MHUKpOOMOiOTHs, OoTaHMKa, | BBOIHBIIM 2 Tect BXOJIHOM
UCIIONb30BaTh 300JI0THsI, OCHOBBI 3KOJIOTHH U OXPaHbl IPUPOIbI, (usnosorus deaoBeka | KoHTposb KOHTPOJIb
BO3MOYKHOCTH ¥l )KUBOTHBIX C OCHOBaMHU ()YHKIIMOHAILHOW aHAaTOMMH, IUTOTUCTONOTHS, | Tekymuuii 4 Pemenne 3amad  mo
00pa3oBaTeIbHOM TeHEeTHKA, TEOpHs OBONIOLUUM, O0OImas M HEOpraHW4eckas XHUMHS, | KOHTPOJb TeMaMm




cpenbl ISt
JOCTH)KECHUS
JMYHOCTHBIX,
METaNpeIMETHBIX |
PEAMETHBIX
pe3yJIbTaTOB
0o0yueHust u
obecrieueHus
KauecTBa yueOHO-
BOCIIUTATEIIHHOTO
mporecca
cpeacTBaMu
PeroaBaeMbIX
y4eOHBIX IPEMETOB

AQHAJMTUYECKask XUMHUsI, PU3HYECKasi U KOJUIOMHASL XUMHsI, OpraHH4YeCKast
XUMUS, XUMUYECKUH CHHTE3, XMMHUSI OKPYXAIOLIeH Cpebl, MPHUKJIaHAas
XMMHUS, 33JaHusl 10 XMMHUU TOBBIIICHHON CJIOKHOCTH, PacyeTHbIC H
9KCIIEPUMEHTAIbHBIE 331audl B Kypce€ XHMHUHM, XHMHUS XWHOUIHBIX H
BBICOKOMOJICKYJISIDHBIX ~ COCAMHEHHH, (U3MKO-XMMHUYECKUE  METOJIbI
aHanM3a, OMOJIOTHYECKAas XUMHSA, TeOpus W HpakTHKa (GopmMupoBaHMS
YHUBEPCAIbHBIX Y4COHBIX JCHCTBHMA, THIIBI U MEXaHH3Mbl XHMUYECKHX
peakuuii, Gpiaopa u pacTUTEIBHOCTh KpacHOSIPCKOTO Kpasi M CTpareruu ee
coxpaHeHusi, OuopazHooOpasue KuBOTHbIX Cpemueit Cubupn u
CTpaTeruyl €ro COXPAaHEHHs, MOJIEKYIIPHO-TEHETUYECKUH ypPOBEHb
OpraHM3alUK JKU3HH, KOMIICTCHTHOCTHBIA TOAXOJ B 00pa3oBaHUM,
NPaKTHKa IO MOJYyYeHUI0 MPo(ecCHOHaTbHBIX YMEHUI U HaBBIKOB, B TOM
YHCIe TIEPBUYHBIX YMCHHH M HAaBBIKOB HAy4HO-HCCJIEI0BATEIIbLCKOM
JeATEIIbHOCTH, HAy4yHO HCCJEOBaTesIbCKasi —IPAaKTUKA, METOIUKA
00y4yeHus1 OMOJIOTUH, METOIUKA 00yYEHUsI XUMHUHU

Texyuui OTtueTsl 1o
KOHTPOJIb 1a00paTOpHBIM
paboram
TectupoBanue o
TeMaM
[TpomexyTo NunuBuayansHoe
YHBIN JloMalIHee 3a1aHue
KOHTPOJITb KontponpHas pabora
[TpomexyT. DK3aMeH/3a4eT
artecranus




3. @OoHJ OLEHOYHBIX CPEICTB IJIs POMEKYTOYHON aTTecTaAlNU

3.1. @OHIBl OLIEHOYHBIX CPEACTB BKJIIOYAIOT: BOIPOCHl K 3aYeTy MO AMCHUILIMHE «XHUMHS

OKpYXKalolel cpeapD»; 3aladd 10 JUCLHUIUIMHE «XUMHUSA OKPYKAIOLIEH Cpenbl», TECThl 110

JUCLUIIINHE «XHUMUS OKPYKAIOLIEH CPEIbI».

3.2. OueHOYHBIE CPECTBA

3.2.1. Ouenounoe cpenctso Ne 1 «Bompocsl K 3K3aMEHY IO JAUCLHUILIMHE «XHUMHUS OKpYXKaroLlei

cpean»

Kputepuu onenrBanus no oneHodHoMy cpeactBy Ne 1 — Bomnpocsl K 3a4eTy:

®opmupyembie | [TpoaBuHyTHINM ba3zoBbiit ypoBeHb | Iloporossrit YPOBEHb
KOMIIETEHIIUM | YPOBEHb c(opMHpPOBaHHOCTH | C(HOPMUPOBHAHOCTH
c(hOpMUPOBAHHOCTH KOMITETEHIU I KOMITETEHIIU I
KOMITETCHIUHI
(87-100 6amoB) (73-86 GamioB) (60-72 6amioB)*
OTJIIMYHO/3a4TEHO XOPOII0/3a4TEHO VAOBIIETBOPUTEIILHO/3a4TEHO
MK-1
TOTOBHOCTh OO6yuatomuiics Ha OO6yuaromuiics Ha OOyuaroluiicss Ha IOPOroBOM
pearn30oBbIBaTh NPOJIBUHYTOM YpPOBHE | 0a30BOM ypOBHE YpOBHE TOTOB PEaTU30BbIBATH
o0pa3oBarebHbl | TOTOB PEaJTM30BBIBATh | TOTOB PEATM30BBIBATE | 00pa30BaTEIbHBIC TPOTPAMMBI
€ MporpamMmbl 10 | 00pa3oBaTeIbHbIC oOpa3oBarebHbIE 1o y4eOHBIM MpeIMeTaM B
yueOHBIM MIPOTPaMMBI 110 MIPOTPaMMBEI 110 COOTBETCTBHUH C
npeaMeram B | yueOHBIM IIpeiMeTaM | y4eOHBIM MpeaAMeTaM | TpeOOBaHUSIMU
COOTBETCTBHUHM C | B COOTBETCTBUU C B COOTBETCTBUH C 00pa3oBaTeIbHBIX CTAHIAPTOB
TpeOOBaHUSIMU TpeOOBaHUAMU TpeOOBaHUSIMU
o0Opa3oBarenbHbl | 00pa30BaTEIIbHBIX 00pa3oBaTeIbHBIX
X CTaHJapTOB CTaHJIAPTOB CTaH/apTOB

MK-4
CIOCOOHOCTH
UCIIOJIb30BaTh
BO3MO)KHOCTH
oOpa3oBarenbHOU
cpebl ISt
JOCTH)KECHUS
JMYHOCTHBIX,
METaInpeIMETHBIX
U MPEIMETHBIX
pe3yJIbTaToB
o0y4yeHust "
obecrniedeHus
KayecTBa
yueOHo-
BOCITUTATEIHHOTO
nporiecca
CpeacTBaMu
IPEeroaBaeMbIX
y4eOHBIX
PEMETOB

OOyuaromuiics Ha
NPOJIBUHYTOM YPOBHE
CIoco0OeH
UCTIOJIb30BaTh
BO3MO)KHOCTH
o0pa3oBarenbHON
CPEeIIBI JUIS
JOCTH)KECHUS
JMYHOCTHBIX,
METaINpPEeIMETHBIX
PeAMETHBIX
pe3yJIbTaToB
o0yueHus u
obecriedeHus
KayecTBa yueOHO-
BOCIIUTATEIIHBHOTO
nporiecca CpeacTBaMu
pernoaBaeMoro
y4eOHOTO MpeaMeTa
«Dusnyeckas u
KOJUTOMTHAST XUMHUS».

OOyuaromuiics Ha
0a30BOM ypOBHE
CrocoOeH
UCTIOJIb30BaTh
BO3MO)KHOCTH
o0Opa3oBarenbHON
Cpebl st
JOCTHYKECHUS
JMYHOCTHBIX,
METaNpeIMETHBIX U
PEAMETHBIX
pe3yJIbTaToB
00ydeHUs 1
obecriedeHus
Ka4ecTBa yueOHO-
BOCIIUTATEIIHBHOTO
nporiecca CpeacTBaMu
PeroaBaeMoro
y4eOHOTo MpeameTa
«Duznueckas u
KOJUTOMTHAST XIMHUS.

OO0yuaroluiicss Ha TOPOroBOM
YpOBHE crIOCOOEH
UCIIOJIb30BaTh BO3MOXXHOCTH
00pa3oBaTeIbHOM CPeIbl s
JOCTHIKCHUS INYHOCTHBIX,
MeTanpeMEeTHBIX U
NPEJIMETHBIX PE3YJIbTATOB
0o0yuyeHus 1 00ecTIeYeHHUS
KayecTBa yueOHO-
BOCITUTATEIHLHOTO Mpo1ecca
CpPE/ICTBaMHU IPETOaBacMOT0o
y4eOHOTo MpeaMeTa
«Dusnyeckas U KOJITOUIHAS
XUMHUSI.




*Menee 60 6ayI0B — KOMIETEHIUS HE CHOPMHUPOBaHA

4. ®oH/ OLIEHOYHBIX CPEACTB VISl TEKYIero KOHTPOJIs yCIIeBaeMOCTH

4.1. ®oHABI OLEHOYHBIX CPEACTB BKIKOYAIOT: TECTUPOBAHHME, PEUICHUE 3a/1a4 C MPAKTUYECKUM
NPUMEHEHHEM, WHAMBHIYyaJIbHbIC 3aJJaHUs, OTUET K JIAOOPAaTOpHOI paboTe, KOHTPOJIbHBIE pabOTHI
4.2.1. Kputepun OIleHMBaHMsI CM. B TEXHOJIOTHUECKOW KapTe pEUTHHra B pabodeil mporpamme
JUCLUIIIINHBL «XUMHsI OKPYKAIOLIEH CPEIbI».

4.2.2. Kputepuu olleHHBaHUS 110 OIIEHOYHOMY CPEACTBY 2 — BXO/IHOW KOHTPOIIb

Kpurepun onieHuBanus

KonnuecTBo 6a/110B (BKJI1aJ B pEHTHHT)

[TpaBunbHBIX O0TBETOB - 10 2
ITpaBUIBHBIX OTBETOB - 15 3
ITpaBunbpHBIX 0TBETOB - 10 4
[IpaBUIBHBIX OTBETOB - 25 5

(MakCcHUMaJIbHBIN 0a)

4.2.3. Kputepuu olleHHBaHUs 110 OLIEHOYHOMY CpeAcTBY 3 - OTYeT 1o J1abopaTopHbIM paboTam

Kputepuu onieHuBanus KonuuectBo 6amioB (Bkag B peHTHHT)
Brimonaenue paboThl cortacHO 0,5

WHCTPYKIIUU

Odopmitenne cornacHo TpeOOBaHUAM 0,5

[TpoBenen ananu3, pacueTsl, JaHbI 1,5

OTBETHI Ha BOTIPOCHI

BepHo copMynrpoBaHbl BEIBOIBI 1,5
MaxkcuManbHbIN 6a 4

4.2 4. Kputepuu o1ileHMBaHUs 110 OLIEHOYHOMY CpelIcTBY 4 - Pemienue 3aga4y no reMam

Kputepun oriennBanus KonunuectBo 0aymioB
(BKJIa/1 B pEUTHHT)

BepHho pemiensl Tpu 3a7auu U3 AECITH 1

BepHo perieHsl nsTh 3a/1a4 U3 1€CATH 2

BepHo pemiensl ceMb 3a/1a4 U3 JeCsATH 3

MaxkcuManbHbIi 06a1 ( AecaTh 3a/1a4) 4

4.2.5. Kputepuu olleHHBaHUs 1O OIIEHOYHOMY cpelcTBY S— TecTsl o Temam

Kpurepuu onieHuBanus KonuuectBo 6amnoB (Bka B peHTHHT)
[TpaBunibHO BeIMoOMHEHO 50% 3amanmii 2
[IpaBunpHO BeINOIHEHO 75% 3a1aHuii 3
Makcumanbabiid 6amt (100% 3ananmnii) 4

4.2.6. Kputepun onieHMBaHus 110 OLIEHOYHOMY CpelIcTBY 6- MHauBHayanbpHOE 3a/1aHHe

Kpurepuu onieHuBaHus

KonnuecTBo 6am10B (BKJ1a B peHTHHT)

[IpaBunbHO BeImosHEeHO 50% 3ananui 2
[TpaBriibHO BBINONIHEHO 75% 3amaHuii 3
Maxkcumanbabiit 6amt (100% 3amxanuii) 4

4.2.77. Kputepun olieHHBaHMsI 110 OIICHOYHOMY cpeAcTBY 7 - KoHTposnbHas pabora

Kpurepuu onieHuBaHus KonuuectBo 6a10B (BKJ1a B peHTHHT)
[TpaBunbsHO pemeno 50% 3amanuii 2
[IpaBuibHO pemeHo 80% 3ananuit 3
Maxkcumanbabiid 6amt (100% 3amanmii) 4




5. OueHouHbIe cpeacTBa (KOHTPOJbLHO-U3MEPHUTEIbHbIC MATEPHAJIBI).
Ouenounoe cpenctBo Ne 1

© © N o 0o & w bdpoE

11.

12.
13.
14.

15.

16.

17.

18.
19.

20.

21.

22,

BOl'[pOCLI K 3a4€Ty Mo TUCHHUILJINHE «Xumus Oprmammeﬁ cpeann>

buocdepa — crpykrypHas 0600uKka miaaHeTsl 3emis. [ paHuIbl 1 KOMITOHEHTHI OMOC(hEpBI.
Murpanuus XMMHYECKHX 3JIEMEHTOB B OKpyXkaromiei cpene. [ eoxumuuecknue 6apbephl.
Bnusinue ’uBOTO BeniecTBa Ha KPyroBOPOT KHCIOPOAA M BOJOpoa B bnocdepe.
BuoreoxuMmudecknii UK MaccOOOMEHa Cephl.

buoreoxuMuyecknii MK MaccooOMeHa yrieposa.

buoreoxumudeckuii ik maccooomena docdopa.

buoreoxumuyeckuii HUKI MaccooOMeHa a30Ta.

Buasl noHM3MpyOMMX U3JIy4eHUH. SIBIeHne painOaKTUBHOCTH.

EcTecTBeHHBIE HCTOUYHUKHU I/I3J'Iy‘IeHI/II712 KOCMHYCCKUC JTYyUH, 3CMHas paanranusi, BHyTPCHHEC
HU3JTYUYCHHUC, PAIOH.

AHTPOIIOT€HHbIE HCTOYHUKU MOHU3UPYIOIUX U3ITy4EHUH.

OO6mue npeacTaBieHus 0 BO3AyIHOM obonouke 3emnu. Knaccuduxanms armocdepsl.
®DoHOBBIN cocTaB Tponochepsl, MPUMECH U BpeMsI KX KU3HH B Tporocdepe.

3arpsizHenue arMmocepbl TaPHUKOBBIMU ra3aMu.
XUMHYECKHEe IPEBPAIIeHHs] OPraHUYECKUX COEIMHEHUH B Tponocdepe.

JlucniepcHble CUCTEMBI — a3p030J1H arMochepbl. POTOXMMUYECKHI CMOT B TOPOICKON
arMocdepe.

Crparocdepa. Konuenrpamnus u xapakrep pacupeenenus 030Ha. @oToXUMHUYECKHe
IIPEBpAIIEHHs] 030HA.

[TpuunHBI, BbI3bIBaIOIIME pa3pylleHrne 030Ha. O30HOBas «IbIpa» HaJl AHTapKTUIOM.
ComnanieHus, HalpaBJIEHHbIE HA COXPAHEHUE 030HOBOTO CJIOSL.

Honocdepa 3emin. CoctaB noHochepbl. PU3MKO-XUMUYECKHE TPOIIECCHI TPOTEKAOIIUE B
nonocdepe.

BCIJ_IGCTBa, 3arpA3HAIOIINC BO3AYX.

OO6pa3zoBaHue 3arps3HAIOIIMX BEUIECTB IIPU CrOPAaHUH TOIUIMBA. [IyTH CHM>KEHUS BHIOPOCOB
3arpsA3HEHUN.

OO6pa3oBaHue 3arps3HSIONINX BEIIECTB OT aBTOTpaHcnopTa. Beixiomasie ra3el JIBC, cocTas,
XapaKTepHUCTHUKA.

3arpsi3HeHue BO3/1yXa MPOMBIIIIEHHBIMHA BEIOpOCAaMU. TEeXHOIOTHS OYUCTKHU Ta30BbIX
BBIOPOCOB.

Kucnorasie noxau. [Mocnencreust mis 6uocdepsi.
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Crtpoenue TBepaoi 06o10uku 3emin. Jlutochepa. CTpykTypa 3eMHOM KOPHI.

DOopMBI CYLIECTBOBAHMS U PACIIPOCTPAHEHHOCTh XUMUYECKUX 3JIEMEHTOB B 36MHOU KOPE.
I'maBHBIE U pacCEesHHBIE 3JIEMEHTHI B 36MHOU KOpE.

MunepanbHbIl cOCTaB 3¢MHOM KOpbl. OCHOBHBIE MOPOA000pa3yIOIINE MUHEPAIIBL.
['opHble MOpoAbL, Claraliue 3eMHYIO KOpYy.

Munepanbubie pecypcbl KpacHosipckoro kpasi.

[TouBooOpazoBanue. MexaHMUYECKUN U IIEMEHTHBIN COCTAaB MOYB.

XHUMHUYECKH# COCTaB IOYB. (DOpMBI COG,Z[I/IHCHI/Iﬁ XHUMHUYCCKHX DJICMCHTOB B ITIOYBAX M UX
JOCTYIIHOCTb PAaCTCHUAM. MI/IKpOSJ'IeMeHTBI IIO4YB.

Opranuyeckue BEIIecTBa MOYBbI (T'yMYC, JTJUTHUH, YITICBObI, JIUIIUIbI, OCIIKN).
Coenunenue azota u ¢pocdopa B moyse.

Kuci10THOCTH M 1IETOYHOCTD TTOUB.

[TormorurensHas crtoCOOHOCTH TI0YB. [[0UBEHHBIN MOTIIOMIAFOIINANA KOMITICKC.
[Tpumenenue ynobpenuit kak hakrop Bo3aeicTBus Ha mouBy. Kiaccuduxarus ynoOpeHuii.
XUMHYECKHe CPeCTBA 3aIlUThl pacTeHuii. Kiaccudukanus necTuiuos.

MeTtonb! pU3NKO-XMMHYECKOTO aHaIn3a MOYB.

I'uapocdepa. O6mume mpencTaBieHus 0 BOAHONW 00oouke 3eMiu. KpyroBopot BOJIBI.
AHOMaIbHBIC CBOMCTBA BO/IBI. Kitaccuukanus mpupoIHbIX BOJ.

[Tponiecchl popMHUPOBAHKSI XUMHUIECKOTO COCTABA IPUPOTHBIX BOJI.
KucnoTHO-0CHOBHOE PaBHOBECHE B IMIPUPOIHBIX BO0eMax. JKeCTKOCTh MMPUPOTHBIX BOJ.

OKHCIUTENbHO-BOCCTaHOBUTEINBHBIE Mpoliecchl B ruapochepe. OKUCIUTENbHO-
BOCCTaHOBUTEIHLHOE PAaBHOBECHE.

[Ileno4HOCTH TPUPOJHBIX BOA. 3aKUCIEHNE TPUPOIHBIX BOJ.
M cTOYHUKY 3arpsi3HEHUS IPUPOIHBIX BOI.
Knaccugukamus crounbix Bog. MexaHndeckas OUUCTKA CTOUHBIX BOI.

DU3UKO-XUMUYECKHNE METOIbI OYMCTKH CTOYHBIX BOJ. OnpecHenune Bojsl. [loaroroka
BOJIOTIPOBOAHOM MUTHEBOM BOJIBI.

brnoxumnyaeckue METOAbI OUUCTKH CTOYHBIX BOJ.

OcCHOBHBIE XHMHUYECKHUE BHJIBI 3arPSI3HSIONINX BemlecTB. Bupl kiraccudukanmia
3arpA3HSIONINX BEIIECTB.

[IpenenbHO AOMYCTUMBIE KOHIIEHTPAIIMU XUMUYECKUX 3aTPSA3HSIIONINX BEIIECTB B
KOMITOHEHTaxX OMOC(ephl.



Ouenounoe cpeacrno Ne 2
BxoaHo# KOHTPOJIb
Tect

1. 3a0o0seBaeMOCTh POCCHUSH B palioHaX He()TEeAOOBIYN 3HAUYUTEIIBHO BBIIIE, YEM B CPEAHEM
1o crpane. [louemy?

a) BO3yX MPONUTAH mapamu HeTu;
0) He)Th — CIYTHUK YPAHOBBIX PY/I;
B) TOPHT MOITYTHBIN T'a3;

T') B BOJIC PacTBOpPEHA COJISIPKA.

2. Ha aue bantuiickoro mops nokositest cyaa ¢ 300 000 ToHH XUMHUECKHX OOSMPUITacOB, 3aJIOBBIN
BBIOPOC KOTOPBIX MOXKET IPOU30MTH B Ommkaiiiue ronsl. Poccuiickue ydéHble npeiararoT:

a) NOJHATD U NePEe3aXOPOHUTDH Cy/la B OTKPBHITOM OKEaHEe;
0) Ooernpumnackl BBIBE3TH M YHUUTOXKHUTS;

B) HAaKpBITh Cya capkodaramu (kak B UepHOOBLIE);

I') 3aKa4arh B TPIOMbI OETOH.

3. I'ony0as KpoBb AEWCTBUTEIBHO OBIBAET y:

a) apUCTOKPATOB;
0) nmaykos;

B) TapaKaHOB,;

I') TEPMHUTOB.

4. Yuéuble ['apBapcKOT0 YHUBEPCUTETA BBISICHUIIN, YTO JE€BOYKU-TIOAPOCTKH, 00O0KAIOLINE KOITY,
B CPAaBHEHHH C JIFOOUTEIHHUIIAMU MOJIOKA U COKOB

a) B 18 pa3 nyurie BUIAT;

0) B 18 pa3 uaiue JIoMarOT pyKH — HOTH;
B) 3yObI y HUX B 18 pa3 kpemue;

T') IpBITatoT BhIIE Ha 18 canTuMeTpoB.

5. 3a paboTy C HEKOTOPBHIMHU BPEIHBIMH BEIIECTBAMU ToJaraeTcs Mojioko. Ho, k coxaneHuto,
MOJIOKO PAacTBOPSET U TEM CaMbIM CIIOCOOCTBYET BCACHIBAHMIO:

a) KaHI[EPOTEHHBIX BEIIECTB;
0) paaMOHYKIIU/IOB;

B) JUOKCUHOB;

T') CoJiel TSHKENBIX METAJLIOB.

6. B momernienuu, rae MHOTO JIFOICH, CTaHOBHUTCS AyIIHO. C 4eM 3TO CBsI3aHO?



a) C yBEJIMYEHUEM BIIAXKHOCTH;

0) C TTOBBIIICHHEM TEMIIEPATYPHI;
B) C U30BITKOM YIJIEKHCIIOTO ra3a;
') C HEJOCTAaTKOM KHCIIOPOa.

7. OCHOBHBIMU UCTOYHHUKAMHU PTYTH B Hallell TueTe sBisioTcs peida u rpudsl. Kakyro peiOy, B cBsi3u
C 3TUM, NMPEANOYTUTEIbHEE MMOKYIATh?

a) OOJIBIINX Pa3MEpPOB;
0) MEHBILINX Pa3MEpPOB;
B) XUIIHYIO;
T') COJIEHYIO.

8. 3aueM kodeitHOMY nepeBy KoheuH?

a) 9TO HCTOYHHK SHEPTHH HA 3UMY;
0) 1151 60PHOBI C HACEKOMBIMH;

B) JUTSI IPUBIICUCHUS ITYET;

') KOPEUH YKPEIIET APEBECUHY.

9. B ciydae moenaHus >KUBOTHBIMHU aKallM OHA MOXKET IPEIYIPEkIAaTh CBOMX «COOPATHEBY
o rpossuieit onacHoctu. U uepe3 10-15 MUHYT OHM yBEJIMUUBAIOT COAECPKAHUE IJOBUTOTO
TaHWHA B JIUCThIX. Kak curnanusupyer akanus?

a) BBIJICTISIET ATUJICH;

0) BIIEISACT YIIIEKUCIIOTY;

B) pa3BopauuBaeT JUCTBY npoTuB ColHIla,

T') BBIJAEIISIET KUCIOPOT;

1) Pa3BOpaYMBaET JUCTBY [10 MArHUTHOMY MOJIIO.

10. Yem MeHblIe «XUMUN» B KOH(eTe, TeM jtydine. OOpainaiiTe BHUMaHHE Ha IIBET KOH(PETOK —
HaTypaJibHas Kpacka, rojryyaemas U3 pacTeHH, Bcerna

a) Onéknas;

0) pmyopecupyromas;
B) 3enéHasd,

T') OpaHXeBasl.

11. O6GBIYHO HATYpaJbHBIN MPOIYKT Jy4llle HCKYCCTBEHHBIX aHajoros. Ho BOT cuHTeTnyeckoe
MOTOPHOE MacJIO IPEANOUYTUTEIIbHEE MUHEPAIBHOTO. [ 1€ €11€ CHHTeTUYECKUE MaTepralbl
Jy4llle HaTypaJIbHbIX?

a) B 3yOHBIX IIETKAX;
0) HUXKHEM Oelbe;



B) BEpXHEM OeIbe;
T') MPOU3BOACTBE KOJIOACHI.

12. BeipaxkeHue «caxap — Oeas cMepTh» 001en3BecTHO. Hanpsamyto ot konudecTBa
noTpebIsieMoro caxapa 3aBUCHT:

a) OONe3HU cepIa;

0) n1uaber;

B) paccTpONCTBA IICUXUKH;
I') HUYErO HE 3aBUCHT.

13. VY 60xbeit KOpOBKM Ha CTHOax HOKEK MOTYT IMPOCTYIIATh KalelIbKH KUIKOCTH, TIOXOKEH
Ha MoJ0ko. OHa IIpelHa3HaueHa:

a) JJIs1 KOPMJICHUS JIeTEH;

0) JJig OTIIYTUBAHUS BParos;
B) /ISl CTPOUTENIbCTBA THE3/1A;
T') ISl IPOTIUTKU KPBLUIHEB.

14. HexoTopble €BpONENHCKHE CTPaHbl 3alpeliatoT MPoAaKy TUKOPACTYIMX HIaMIUHbOHOB. [loToMy
9T0 OOPOBHKH, IIAMITUHBOHBI U IPYTHE TPHOBI HAKAITUBAIOT:

a) TBEPbIE YACTULIBI KUCIOTHBIX JOXKIEH;
0) n30bITOK BuTamuHa C;

B) MOHBI PTYTH, KaJIMHsl, OJIOBA;

I') SMOPHUOHBI TUKOPACTYIUX OEIKOB.

15. Tlo conepxanuto 6enka rpu0bl MPaKTHUYECKU He YCTynaroT Mscy. [louemy ke cuutaercs, 4To
UX MUTaTeNIbHAs [IEGHHOCTb HIDKE, YeM y Msca’?

a) 0eJIoK TpUOOB BHIMBIBACTCS] KUCIOTHBIMU JTOKISIMU;

0) )KUBOTHBIE J10 320051 IBUTATUCH, & TPUOBI HETIOABUKHBI,

B) JICPEBbS U TPaBa 3aCJIOHSIOT COJIHIIE U TIPEIIATCTBYIOT (hOTOCHHTE3Y;
I') KJIETKU I'pUOOB yIaKOBaHBI B LIEJUTIOJIO3HYIO 000I0UKY.

16. Hu B koeM ciydae Heb3sl CKUTaTh OJTHOPA30BYIO MOCYMY, TAKEeThI, pe3uHy. Kpome Toro, Henb3st
Opocarb B KOCTEP

a) KOpHH 1y0a;
0) KOpy KpacHOTO JiepeBa;
B) OOJIOMKH CTapbIX JIEPEBSHHBIX IIOCTPOCK;



T') JTUCThS KJIEHA.

17. Ilpu BBIOOpE MeOeu i1t peOEHKA IPOBEPSIFOT, XOPOIIO JIK 3aKPAIICHBI HJIH OKJICCHBI
(haHepOBKO# (JJTaMHHATOM) TOPIIEBBIC TIOBEPXHOCTH MaHeeH. DTO HEOOXOAMMO JIJIs TOTO,
4TOOBI

a) HE BBLAETSUICS (POPMATIBACTHI;

0) He 3aHO3UTH PYYKH — HOXKKH;

B) HE «3aBECTU» MYPaBbEB;

') HE MYCTUTh KOMAapOB U3 MO/IBAJIOB.

18. Juxnopdoc (umu quxiaohoc) — oaHo U3 caMbIX 3()(HEKTUBHBIX CPeCTB OOPHOBI C HACEKOMBIMH
BHYTPH JKWJIbIX TIOMEILEHHI; IPU €ro MPUMEHEHUH UCUE3aI0T J1aXe JOMOBbIE MypaBbU
U TapakaHbl. HekoTopble aBUaKOMIIaHUM UCTIOJIb30BAJIN AUXJIOPOC AJIs IPeOTBpAILEHUS
TPAaHCKOHTUHEHTAJIbHOI'O [IEPEHOCA HACEKOMBIX. 3aT€M OTKA3aJIMCh OT PACIbUICHUS IIpernapara.
[Touemy?

a) IxJ10(0C BBI3BIBAJ Y MTACCAKUPOB KaIlIeyb;

0) mpermapar BBI3bIBAJI TCHETHYECKHUE HAPYIIICHHUS,

B) IIpemnapar pazpyuiai aIlOMUHUEBbIE KOHCTPYKIIUU;
') 00pa30BBIBAINCH OYEPEIU Y TYaJIETOB.

19. Ecnu granarel npomaroT A1t 1a00paTOpHOTO UCIIONB30BaHMUs, TO Ha YIIAKOBKaxX 00s3aTebHbI
HAJMKICH: «MOTYT BbI3BaTh HEOOpaTHUMbIE TOPAXKEHUS», «KMOTYT BbI3BaTh pak» U T.1. Ho ecTh
npenmeTsl, Ha 40 — 50% cocTosmue u3 GranatoB, KOTOPbIE 0OBIYHO MAPKUPYIOT KaK
«HEAIOBUTBIE». DTO

a) UTPYILIKH JIJISl CAMBIX MaJeHbKHUX;
0) TIOpEMHBIE HAPHI;

B) ’K€JIE3HOJIOPOKHBIE LITAJIbI;

T') OTHOPa30Bbie OPUTBEHHBIE JIC3BHUSI.

20. OTunupoBaHHbIN OEH3UH BpPE/ICH U3-3a HAJIN4YUS B HEM:

a) 3TUJIOBOTO CIIHPTA;

0) TUIIOBOTO HKBUBAJICHTA;
B) MBIIIbBSIKA;

') CBUHIIA.



Ouyenounoe cpeocmeo Ne 3
Omuem no 1adopamopnoit pabome
1) Otyersl o nmabopaTopHbIX paboTax IOIHKHBI OBITH O(GOPMIICHBI B OTICIBHBIX TETPAISAX IS
J1a00paTOPHBIX PaboOT.
2) B otyere HEOOXOIMMO ONPEIEIUTD LSITH TPOBEICHUS J1TA00PaTOPHOI PabOTHI.
3) 3anmcarh 000PYIOBAaHKE U PEAKTUBBIL.
4) 3anucarp xoa paboThI
5) CocTaBUTh YypaBHEHHS BCEX XMMHYECKUX PEaKIIMid, MPOBOJMMBIX BO BpeMs J1a0OpaTOpHOM
paboTHL.
6) [IpousBecT HEOOXOUMBIE MaTEMAaTHYECKUE PACUETHI
7) CopmynupoBaTh BBIBOJKI IO pPe3ylibTaraM JabopaTopHOi paboTHI.

Ouyenounoe cpeocmeo Ne 4

IIpumepsl 3a1a4 0 Teme: «ATMochepar»

IIpumep 1. Bo ckonbko pa3 OyaeT MpeBBIIEHO 3HaueHue MakcuManbHO pa3zoBoid [TJK ans
YKCYCHO# KHCIIOTHI, paBHoe 0,2 MI/M°, ecili Ha CKJiajie POM30IIIa aBapys (pasIunach KMCIOTa) U
YCTAHOBUJIOCh JUHAMHUYECKOE PABHOBECHE MEXKIY MapaMH W KUIAKOW YKCYCHOM KHCJIOTOM?
[lapuunanbHOoe JaBieHHE MApOB YKCYCHOW KHCIOThI MNpuUHATH paBHbIM 3 Ila. Atmocdepnoe

nasnenue pasHo 101,3 kIla, Temneparypa 25°C.

Pemenne. [l pemenus 3a1adyu HalJACHHYIO KOHLIEHTPALUIO YKCYCHOW KHMCIIOTBI B BO3JlyXe
u Il/[K,., HeoOXOIMMO BBIPa3uTh B OJHMX M TeX K€ €AMHUIAX H3MEPEHMs U ONPEAEIUTh HUX
OTHOILIEHUE.

OnpenenuM KOHIIEHTPALMIO YKCYCHOW KHUCIIOTHI B BO3JyXE, CIEJIaB JOMYIIEHHE O TOM, YTO
napbl YKCYCHOW KHCIJIOTHI SIBJSIFOTCS UAEaNbHbIM ra3oM. [loCKoJIbKYy H3BECTHO, YTO YpaBHEHHE
COCTOSIHMSI MACAIBHOIO ra3a MPUMEHUMO K CMECSAM TaK e, KaKk U K MHAWBHyaJbHBIM ra3aM, TO
MOJKHO 3aIHCaTh!

C =n/V =P/(RI),

rne C - KOHIIEHTpalUs MapoB YKCYCHON KUCIIOTHI, MOJIB/JT; N - KOJIMYECTBO MOJIEH YKCYCHOM
KUCIOTHl B oObeme V; P — mnapuualbHOE JaBjlI€HHE MapoB YKCYCHOM kuciotsl, klla; R -
yHHUBepcajbHas razoBas mocrosiHHas, R = 8,12 n- kIla/ (mone- K); T - Temneparypa Boznyxa, K;

C=3-107/(8,12-298) = 1,23-10° (moms/n).

BrIpasyuM MoTydeHHOe 3HAYeHNe KOHIIEHTPAIINHT B MT/M>:

C'(mr/m3) = C(moms/mM -10° -103,

rne M - MonsApHas Macca, I/MONb (I8 YKCYCHOH KHCIOTHI M = 60 r/moms); 10° -
k0> (DUIHEHT MepeBofa TPaMMOB B MuIIHrpammsr; 10° - ko>(h(HIHEHT mepeBoja IHMTPOB B
KyOU4YeCcKHe METPbI;

C'=1,23-10"°-60- 1000000 = 74,4 (Mr/m°).

OnpenenyM OTHOLIEHHE KOHIIEHTPALMK YKCYCHOM KUCIIOTHI B Bo3nyXe K [1/]K,.p:



a =C'/IlIIK.., = 74,4/0,2 = 370.

OTBeT: KOHLEHTpaLKs IapOB YKCYCHOW KMCIIOTHI peBbIcUT 3HaYeHu 11/[K,,., B 370 pas.

IIpumep 2.I1peBblaeTcs U U €CIH 2, TO BO CKOJIBKO Pa3 3HAYCHHE MAaKCHMAJIbHO Pa30BOi
ITIK nns ammuaka, pasHoe 0,2 MI/m°, mp oOHAPYKEHHH €ro 3amaxa, ecld IOpOT OOHApyKeHHUs
3amaxa Jij aMMHuaka cocrasisieT 46,6 ppm? Atmochepnoe naenenue paHo 100 klla, remneparypa
25°C.

Pemenne. [lnis  orBeTa Ha  BONPOC  HEOOXOIUMO  TPUBECTH  KOHIIGHTPALHMIO,
COOTBETCTBYIOIIYIO TIOPOTY OOHapykeHus 3anaxa, u I1/[K,, K OJUHAKOBHIM €IMHHIIAM H3MEPEHUS
Y HAlTH UX OTHOLICHHE.

BbIpa3suM KOHLIEHTPALMIO aMMUAKa B MI/M:

C' = C" MToP/(VmTPo),

rae C' u C"-KOHIIEHTpAIUs aMMHUAKa, BHIPAKEHHAS B MI/M° ppm COOTBETCTBEHHO; M -
MossipHass Macca ammuaka (17 r/monb); Vm -00beM, 3aHMMaeMbli OZHHUM MOJIEM Trasza IpH
HOpMaNbHBIX ycnoBusx (Temmeparypa To = 273 K, naBnenue Po = 101,3 klla); Vm = 22,41; T u P-
temneparypa (K) u naBnenue Bosnyxa (xII) B paccmarpuBaeMbIX yCIOBUSIX;

C'=46,6-17-273-100/(22,4-298-101,3) = 32,0 (mr/m°).

Haiinem oTHOIIEHNE KOHIIEHTpAIIMK aMMHUaKa Mpu oOHapyxeH 3amnaxa u I1/[K.p:

a = C'/Il/[K,., = 32,0/0,2 = 160.

OtBeT: mpu OOHapyKEHUM 3alaxa aMMHaka €ro KOHILIEHTpauuss B Bo3ayxe B 160 pa3
npeBbICUT 3HaueHue [/{K.p

IIpumep 3. Cxonpko MoJeKkyn ¢opManbAeruia NPUCYTCTBYET B KaXJAOM KyOHYEeCKOM
CaHTHMETPE BO3/1yXa IPH HOPMAJIbHBIX YCIIOBHUSAX, €CIM €r0 KOHIIEHTpAIMs IOCTUTaeT 3HAUYEHUs
IT/IK,.p, paBaOTO 0,035 mr/m3?

Pemenue. Onpenenum 4ucio Mosie popmanibaeruia B KyOH4eckoM METpe BO3IyXa:

rne C u C' - KoHIEeHTpalusa (GOpManbIETHaa B BO3LYXE, BHIPOKEHHAS B MOIb/M® U MI/M>
COOTBETCTBEHHO; M - MonspHas Macca popmanbaeruaa (30 r/mons); 10% - koshdumment nepesona
IrpaMMOB B MIJIJTUTPAMMBI.

Uncno wmomeit dopmansaeruaa B 1 w3

BO3/lyXa IIpU KOHLEHTpauuu, paBHOU [I/[K.p,
COCTaBHT:

C =0,035/(30-10% = 1,17-10° (mons/m3).

Uncno Momekyn (opMambIerHaa B KyOMUecKoM caHTHUMeTpe Bosayxa - N(cm3)-moxHO
OTIPE/IETUTH 110 ypaBHEHUIO:

N=C-10°- Ny,

rne C - KoHIeHTpanus QopMmanbieruga B Bosayxe, mMomb / M%; N4 umcmo Aporaapo,

3 3

Moi./monk; 107 - kosdumment nepesona m° B cM3;



N=1,17-10%-10%-6,02 - 102 = 7,0 - 10 (cm?).

B pasmeproctu N (Mom./cM®) cioBo «Momekyma» («MONL») OOBIYHO ONYCKAeTcs, M
Pa3MEpPHOCTB 3alICHIBAETCSA KAK CM ™.

OTtBer: mpu KOHHIEHTpauuu ¢opmanbaeruna, paBHOW [1JK,.,, B KaXIOM KyOHYECKOM
caHTHMeTpe Bo3ayxa npucyrctsyeT 7,0 - 10! monexyn CH-O.

IIpumep 4. B BoceMuzecsaThix rogax 20-ro Beka CpelHErooBasi KOHIEHTpAlMs AUOKCUIA
yroiepoga B armocdepe, npuBefeHHas K temreparype 273 K u nmaBnenmro Bosmyxa 101,3 klla,
nocrurna 340 maa? . Onpenenure 3Havenus xonuentpamun CO2 B % (06.), cM™>, Monw/1, Mr/m>
napuuansHoe nasienue CO: B [1a nmpu cpenneit Temneparype Bo3ayxa BOJIM3U MOBEPXHOCTH 3EMITH.

Pemenune. Beipazum konuentparuto CO2 % (06.) - C™':

c"=C"-10"

1 uma ppm; 10 - kospdunuent nepesona

rne C" — xonuentpanusi CO2, BbIpaykeHHast B MJTH
mia (um ppm) B % (06.);

C™ =342-10"% (06.) = 0,034% (06.).

[Ipu HOpMambHBIX ycioBusx (Temmeparypa 0°C, naemenmme -101,3 kIla) B Kakmom
KyOMUYeCcKOM CaHTHMeTpe rasa cojepkutcs 2,69 - 10'° momekyn (3Ty BeIMumMHYy YacTo HA3BIBAIOT
gyucnoMm Jlommuara). T0 4YUCIO TMOJydaeTcs MpU JAETICHUH OOIero yucia Mojiekyn B 1 mome
moboro raza (umcina Aporaapo) Ha o0beMm V,, 3aHHUMaeMbI ATUM KOJMYECTBOM Ta3a (MOJBbHBIN
00bEM raza), BRIPKEHHBIN B CM°:

No= Na/ V,,= 6,02 - 10%%/(22,4 - 10®) =2,69- 10*%(cm™®)

[TockonbKy MOJBHBIM 00bEM ra3a MEHsSETCS B 3aBUCUMOCTH OT TEMIIEpaTypbl U JaBlICHHS
rasa, npu temneparype I 1 atMochepHOM JlaBieHnu P 4ncino Monekynn B KyOM4ecKOM CaHTUMETpe
J000T0 ra3a COCTAaBUT:

Nt = NoToP/(TPo),

rae Nt 1 No - 4ucia mMonekya B KyOMUeCKOM CaHTHUMETpe JI000ro rasa mpu 3aJaHHBIX U
HOpPMAaJIbHBIX YCIIOBUSAX COOTBETCTBEHHO; 1o, Po u 7, P - TeMiieparypa U AaBlIeHUE MPU HOPMAIBbHBIX
Y 33/IaHHBIX YCIIOBHSIX COOTBETCTBEHHO.

Ipu 15°C (288 K) u HOpManbHOM arMoc(epHOM AABIEHHH 0OIiee KOTMIECTBO MOMEKYI
U7€aJHbHOTO ra3a WM CMECH HJICAIbHBIX Ta30B B OIHOM KyOMYECKOM CAaHTUMETPE COCTABUT:

Nags = 2,69-10%°-273-101,3/(288-101,3) = =2,55- 10*° (cm 3).

KonuuecTBo Monekyn Auokcuja yrieponaa B Kyomdeckom cantumerpe Bosayxa (No,) mpu
YCIIOBHH, YTO BO3AYX M JIMOKCH]] YIIIEpO/Ia BENyT ceOs Kak WealbHBIE Ta3bl, MOXXHO OIPEICIUTh,
3Hast €r0 0OBEMHYIO JIOJIO:

No, = N2gg C*,

rae C* - oObemMHast 40751 AUOKCH/IA YITIEpOoia B BO3IYXE;



Noy=2,55-101.3,4- 10%=8,7- 10*° (cm™).

OnpeznenyM mapryagbHOE JABICHUE AMOKCHAA YIIIEpona B BO3ayXe. 3HaueHUs 00bEMHBIX
KOHILIEHTpAlUi puMecei Npu BOAATCSA OOBIUHO B IEPECUETE HA CYXOM BO3IYyX; IIPU ONPEACIICHUU
MapIHAILHOTO JIABJICHHS B PEAIbHBIX YCIOBUSX CIIEAYET YUYUTHIBATh MApIHAILHOE JTaBICHUE TTApOB
BOJIbI, KOTOpBIE BCErAa NPUCYTCTBYIOT B arMmochepHoM Bosayxe. [losaTtomy pekomeHmyercs
M0JIb30BaThCsl CIAEAYIOIINM YPABHEHUEM:

P = (Psoso - Paoow)C""/100,

rae P - napuuanbHOoe gaBineHue npuMecH, klla; Peoso - aTMoctbepHoe nasnenue, klla; Peoow -
nasieHue mnapos Bojwl, klla; C'" koHueHnTpanus npumecu, % (006.); 100-koaddunuent nepesona %
(006.) B monw.

OnHako, MOCKOJNBKY B YCIOBHSX 3a/1aud OTCYTCTBYIOT JaHHBIC O TApIHATbHOM JIABICHUHU
MapoB BOJBI B BO3/IyXE, IPOBE/IEM YIPOIICHHBIN pacyueT:

P = P00 C" 1100;

P=101,3-3,4- 10%/100 = 3,46- 107 (xITa) = 35 (ITa).

KonmuecTBo Monei nuokcuaa yriepoaa B JIUTPE BO3AYyXa OMPEACTHM 10 YPAaBHEHHIO (CM.
[Tpumep 1.1):

Co, = PI(RT),

rae C - KOHIIEHTpaIus AUOKCUAA YIIIepoaa, MOJIb/I;

Coy=3,46-10%/(8,12-288) = 1,5-10"° (momb/m).

KonmuecTBo Mr inokcua yriieposa B KyOMU4eCKOM METpe BO3/IyXa COCTABUT:

Clsy = Coy M- 10% t1e M - monspras macca CO2, I/MOIB;

C'=1,48-10°-44-10° = 650 (mr/m>).

OTBeT: KOHIIEHTpAIMS AHOKCH/IA YIieposa B Bo3ayxe coctaBuT: 0,034% (06.); 8,7 10%° em
3: 1,5 -107° moms/m; 650 Mr/M>; maprmansHOE JaBIeHNe AHOKCHA yraepoaa paHo 35 Ila.

IIpumep 5. Crnenyer nu 0XuIaTh BHINIAJCHHUE POCHI JIETHUM BEUEPOM, €CIU TeMIleparypa

cuamsmack ¢ 30°C B12 u must 10 15°C? B mosiieHb OTHOCHTEIBHAS BIAKHOCTE BO3JlyXa COCTaBHJIa @

= 40%.

Pemenue. I[J'ISI peUICHUA 3a1aun HCO6XO,Z[I/IMO BOCITIOJIB30BATbCA CIIPABOYHBIMH NJAHHBIMU O

BJIAXKHOCTHU BO3aYyXa. PasHosecHoe napuuaJbHOC JAaBJICHUC IMTApOB BOABLI B BO3AYXEC paBHO:
pu 30°C  Puse = 0,04187 arm;
mpu 15°C  Puse = 0,01683 arm.

OHpC,Z[CJ'II/IM napuuajibHOC OAABJICHUC IMMAapOB BOALI B ITOJIJICHDL:

P(30°C) = P(30°C)abc- o;



P(30°C) = 0,04187-40/100 = 0,01675 (at™m).

CpaBHUM IOJIyUEHHOE 3HAUEHUE C PABHOBECHBIM NapLUAJIbHBIM JIABJICHUEM I1apOB BOIbI
npu 15°C:

P(30°C) = 0,01675 atm < 0,01683 arm = P(15°C)a6c.

CrnenoBarenbHO, apbl BOJbI KOHJIEHCUPOBATHCS HE OyAYT, poca He 00pa3yeTcsl.

OTBerT: BbINAJCHUS POCHI HE IPOU30MIET.

Ipumep 6. Macca armocdeps! orenuBaeTcs Beaudunoi 5 . 10 1. Onpenenute xonmuuecTBo
Kuciaopora B armocdepe B Kr B JONMYIIEHHHM, YTO arMocdepa COCTOUT TOJIBKO U3 TaKHX
«KBa3UIIOCTOSHHBIX» KOMIIOHEHTOB, KaK a30T, KUCJIOPOA W aproH, a uX oObeMHas KOHIICHTpAIUs
COOTBETCTBYET 3HAYCHUSIM, XapaKTePHBIM I IPU3EMHOTO0 ci10si atMmocdepsl (cM. Tabm. 1.1).

Pemenue. [Ins pemenus 3ajauyd Ha HEPBOM JTale HEOOXOAMMO OIPENETUTbh CPEIHIOO
MOJISIPHYIO MacCy CMECH I'a30B, T. €. CPEIHIOI0 MOJISIPHYIO Maccy BO311yXa Meoso:

Meoso = Masom * Oasom + Muucn * O xuen + Mape * O ape,

e Masom, Miuen I Map. - MOTIIpHAst Macca a30Ta, KUCIIOpO/ia aproHa COOTBETCTBEHHO; Clasor ,
O kuer 1 O apr - OOBEMHBIE J10JI OTBETCTBYIOIIMX KOMIIOHEHTOB CMECH B BO3ayxe (cM. Tadm. 1.1);

Moo = 28,01 - 0,7810 + 32,00 - 0,2095 + 39 - 0,0095 = 28,96 (r/m071b)

3nas o6uryro Maccy armocdepst Q (T) U CpeIHIOI MOJSIPHYIO Maccy Bo3ayXa Meoso (T/MOTIB),
oTpeieNTuM 0011ee KOJTMYEeCTBO YCIOBHBIX MoJiel Bo3ayxa B arMocdepe Neoso:

Neoso = Q/MG(B();

Nooso = 5- 10%° - 108/28,96 = 1,7- 1020 (moms),

rae 10° - koadduImenT nepesona TOHH B TPaMMBbL.

[TockonbKy MOJBbHBIE U OOBEMHBIE IO TA30B B CMECH PaBHBI MEXIy C000#, MOXKHO HalTH
KOJIMYECTBO MOJIEH KUCI0poaa B aTMocdepe:

Nyuer = Neoso * Ouen = 1,7-10%°:0,2095 = 3,6-10° (o).

Teneps serko HaAWTH Maccy KUCIOpoa B arMocdepe:

Quuer = Niwen * Miwern = 3,6-101%-32 = 11,5-10%° (r) = 12-107 (k).

Otset: Macca kucioposa B armocdepe pana 12 - 1017 k.

OuenouHoe cpeactBo Ne 5
TECT no teme «Atmocdepa»
1. BeprukanabHble IEpeMEIICHHs BO3IyXa XapaKTePHBI:
a) crparocdepe
0) me3ocdepe

B) Tpomocdepe



r) 3k30chepe
1) noHochepe
O10 cBsI3aHo ¢ ?
2. Bribepure psij, OTpaskarouIfii COCTaB NEPBUYHON aTMochepsl:
a)CO ;CH;CI;H;O;HS
6) CO;N;HO;HCI;H;CH
B)N;F;Ar ;O ;H;CO;
r)CH ;O ; CO ; HF; He ;CH

3. YcraHoBUTE COOTBETCTBUE

cIIoi arMocepbl TeMIeparypa cios
l.cTparocdepa A0C -110C
2.5K30chepa b 0C +1500C
3.Tponocdepa B -74C +10C
4.me30chepa I' +1500 C +2000 C
5.tepmocepa O -92C +50C
4. BbICOKHE CKOPOCTH JIBHKCHHSI YACTHI] ra3a HOHOC(hepsl 00yCIOBICHBI ?
5. Kpyroopot Bojibl MPOUCXOAUT B aTMOC(HEPHOM ciioe ?
6. IloBblleHue Temneparypsl B cTparochepe o0ycioBieHo ?
7. YcTaHOBHTE COOTBETCTBHE:
aTMoC(epHBI c0if BBICOTA CJIOS (KM.)
1.5x30chepa A no 18
2.me30chepa b o 40
3.Tponiocdepa B 1o 80
4.repmocdepa I' no 800
S5.ctparocdepa 1 o 2000

8. TopusoHTaNBHBIN EpEHOC BO3IyXa B Tponocdepe NpoucxXoauT B HaIlpaBIeHUH ?
9. MakcumaiabHOE cojiepKaHie 030Ha COCPEAOTOUEHO Ha BBICOTE ?

10. DrekTpONPOBOAHOCTEIO 00Ia1aeT cdepa ?

11. I'maBHYIO pOJIb B 3KpaHUPOBAHWU 3€MHOTO M3JIy4Y€HHUS UTPAIOT BellecTna ? ?

12. Ocuornas macca CO Ha cymre oOpa3oBaiach 3a CUeT:



a) BYJIKAHUYECKOU JeSITeIbHOCTH

0) aHTPONIOTEHHOM JCATEIHPHOCTH

B) MUKPOOHOJIOTUYECKOTO Pa3I0KEHUSI OPIraHUYECKOTO BEIIECTBA
r) c1a00i peakIIMOHHON CITIOCOOHOCTH MOJIEKYJIBI.

TECT no meme «3azpaznenue ammocgepo)

1. 3arpsi3sHenue arMocdepsl Py CrOpaHuy TOIUIMBA HE 3aBUCHT OT:
a) TUIa TOIJINBA
0) MecTa JI0OBIYM TOILIHBA
B) TEMIIEPaTyphI IJIAMEHU
T') SHTAJIBIHS TOPSHUSI OCHOBHBIX KOMITOHEHTOB TOILIMBA
2. 3arpsi3HEHUE BO3/yXa OT a/TpaHCIOpTa HE 3aBUCUT OT:
a) o0IIIero Ynciia MaliuH
0) IJIOTHOCTH MAIllUH
B) CKOTUICHUSI MAIlIMH
') pabOTHI ABUTATENs HA XOJIOCTOM XOAY
3. DTaJIOHOM IIPH OLIEHKE OKTaHOBOI'O YMCIIA SIBISACTCH. . .
4. ®OTOXUMHUYECKHUHA CMOT — 3TO MPOAYKT B3aUMOJCHCTBHUA ....C....7
5. Cynbuanas cepa BXOJUT B COCTaB:
a) IpeBECUHBI
0) yrs
B) HEPTH
T') CIIaHIIEB
6. KonnyecTBo BBIXJIONHBIX Ta30B HE 3aBUCHT OT:
a) pexxuma paboThl JBUTATENs
0) COOTHOIIEHHS Y/B : BO3AYX
B) SHTPOTIHMH MIPOIeCcca TOPEHUS TOTIITBA
T') XapakTepa BOXKJIEHUs
7. DTaJIOHOM TIPU OIIEHKE IIETAHOBOIO YMCIIA SABIISIETCA?
8. Hanbonpbmne BIOpock B armochepy (SO)x ocymiecTBiser:

a) 4yepHast MeTaJTyprusi



0) aBTOTpaHCTIOPT
B) LIBETHAsi METAJLTyprus
I') TOIUIMBHAS TIPOMBIIUIEHHOCTh
9. 3arpsi3HEeHUs CBA3aHHBIEC C OKCHIOM 3JIEMEHTA .?. MOTYT ObITh TOIUTMBHBIMU U aTMOC(EpPHBIMHU.
10. "Toprounm" i1t 06pa3oBaHust (HPOTOXMMHUYECKOTO CMOTa SIBIISIETCH . ..
11. TlocnenoBarensHOCTh padodero mukia J[BC
a) cKarue
0) BBIXJIOI
B) pabounii xon
') BCachbIBaHUE
12. MUHMMATBHBINA TTEPUOJ BEIBEICHUS U3 aTMOC(EPHI IMEET Ta3:
a) CH4
6) NHs
B) CO2
r) HoS
13. OkraHoBo€ 4uCiI0 OEH3MHA HE MOBHIIIACTCS B PE3YJIbTATE:
a) KaTAIMTHYECKOTO KPEKHHTa
0) monMMepH3anuu razoo0pasHeix Y/B
B) NIEPETOHKU HEPTH
r) pudopMuHra HePTEMPOITYKTOB
14. A30T1 ipu cropaHuy TOIIIIUBA!
a) y4acCTBYeT B PEaKIIUU TOPECHUS
0) BIMSAET HA KOHEYHYIO SHEPTHUIO PEaKIIUU
B) BIIUSIET HA TEMIIEPATypy IIAMEHU
15. Jlns oqHoBpeMeHHoro cHmxkeHus BeiopocoB CO, VB, (NO), HeoOxoaumo:
a) MOBBICUTh TEMIIEPATYPy BBIXJIONA
0) IOHU3UTH CTENEHb CKATHS
B) MCITOJI30BaTh COOTHOIIIEHNE BO3AYyX : TOIUMBO (15:1)
T') HIOHU3UTH TEMIIEPaTypy BBIXJIOMNA

16. JleTOHaLMIO TOPIOYETO BBI3BIBAECT HAJTUYUE B CMECH:



a) CIIUPTOB

0) TUAPOIIEPOKCHIOB

B) aJIbJICTHUJIOB

') KUCJIOT
17. ToruiuBHAs 301a MPEACTABJICHA ... C IPUMECHIO. ..
18. DTuoBas )KUIKOCTH 3TO CMECH ... H ...

19. KonnuecTBO OKCUAOB 3JIEMEHTA ... OMPEEISIETCS CIIOCOOOM CHKUTAHUS TOILTUBA U
TEMIIEPATypPEhl INIAMEHH.

20. IBC npeobpazyer
a) KUHETHYECKYIO SHEPIHIO B IOTEHIMAIBHYIO
0) MEXaHUYECKYIO B XUMUYECKYIO
B) TEIUIOBYIO SHEPTUIO B MEXaHUUYECKYIO
I') XUMHYECKYIO B CBETOBYIO.

TECT no meme «l'uopocgpepa»

1. KoHaeHcHMpoBaHHOE COCTOSTHUE BO/IbI Ha 3eMile 00YCIIOBIIEHO:
a) aHOMaIBbHOCTBIO Ty, U Taavep.
0) aHOMaJIbHOCTBIO YIEIbHON TEMIOEMKOCTH.
B) BBICOKOM y/I€bHOM TEIUIOTOM MapooOpa3oBaHMsL.
T') BEICOKOU YIEIBbHOMN TETIOTOM MIaBICHHUS.
2. BonoéMmel B 1eTHEe BpeMsl He MEePeChIXatoT Oarofapsi:
a) BBICOKOH T,
0) BBICOKOM yJIeJIbHOM TeIIoTe napooOpa3oBaHMUsL.
B) aHOMAJIBHOM y/I€JIbHOU TEIIOEMKOCTH.
I') IVIOTHOCTHON aHOMAJIMH.
3. Boza - ruranTcKkuil miaHeTapHbIM TepMOperyisTop 6aaroaaps:
a) BBICOKOH 1° MHEPTHOCTH.
6) BBICOKOM Tyyn, 1 T 3amep.
B) BBICOKOH yZeJIbHOW TEIUIOTE MJIaBJICHUS,
I') BBICOKOH yAeNbHO TeraoTe napooodpa3oBaHusl.

4. ITMOoTHOCTH BOJbI [TIOHWKACTCA MPU HArpCBaHUU:



a) ot 4°C no 100°C
0) 0°C mo 4°C

B) 0°C o 100°C

r) ot 0°C 1o 20°C

5. Bbicokast JI0THOCTH BOABI B CPABHEHUU CO JIbJOM OOBSCHSETCS HAJIUUYUEM B KPUCTALIIMYECKOM
pemeETKe.

6. YaenbHast TEIIOTa HapooOpa30BaHuUs BOABI COCTABIISCT:
a) 539 kau.
0) 80 kau.
B) 280 xai. r) 350 kain.
7. KpyroBopoT BojbI B IPUPOJIE BHI3BAH:
a) KOHJICHCAIUeH
0) ucnapeHueM
B) IEICTBUEM COJTHEUHOM SHEPrUu U CUJI TSKECTH.
I) TUApaTalliy U AeTuapaTalei MUHepaaoB
8.  OO6muii 00beM rHIpOchEepsl COCTABIAET
9. OOMeH peuHBIX BOJ B CPAaBHEHUU C aTMOCGHEPHBIM OCYIIECTBIISETCS:
a) OpicTpee, 0) MeUIEHHEE, B) C TAKOM e CKOPOCTHIO.
10. Hanuuwe cynbdaroB B OKeaHUYECKON BOJIE OOYCIIOBIIEHO:
a) pa3pylIeHHEeM FOPHBIX TOPOJ,
0) KUCJIBIMU JOXKISIMH,
B) MOSIBJIEHUEM 1IMAaHOOAKTEpUH.
11. Cepa MUTpUpYET B COUETAHUU DIIEMEHTOM:
a) Na, 6) Mg, B) Ca
12. Bognas murpanus Fe 2* mporekaer npu pH:

a) 5.56)2.58) 10.5

13. CnabomMuHepanIu30BaHHbIE BOJIbI COIEPIKAT:
a) cBoOoHbIN O2, 0) MEPTBBII OpraHUYecKuil 0cTaTok, B) SO4

14. Kucnbie BOJIBI BCTpeUaroTCs B 00JIOTaX:

a) creneii, 0) myCTbIHb, B) TaWry.



15. lllenouHo3eMeIbHBIC AIEMEHTHI CJ1a00TOIBMYKHBI B!
a) KUCJIBIX BOJIax, 0) IIEIOUHBIX BOJaX, B) HEUTPAIbHBIX BOJIAX.

16. Uctounukom O2 B Bomax, 6orareix HoS asnsercst: CsHi20p + 7--- H)S + 7 + 2 + ?
DTOT TUT BOCCTAHOBUTEIBHON CPEIbl XapaKTEPEH JJISL:
a) 00JI0T TairH, 0) COJIEHBIX 03€p, B) MOBEPXHOCTHOTO CJIOS IIPUPOIHBIX BO/I.

17. Fe®" murpupyer B pacTBopax:

a) KUCJIBIX, 0) HEUTPAJIbHBIX, B) IIICJIOYHBIX.

TECT no teme «I'opHble mopoabD»

1.ITporiecc HaKperuIeH s MEXaHNUYECKUX OCA/TKOB:

a) COIPOBOXKIaeTCs 0OpPa30BaHUEM HOBBIX MUHEPAJIOB

0) He COMPOBOXKAACTCS] 00OPa30BaHHEM HOBBIX MUHEPAJIOB

B) 3aBUCHT OT THIIA IOPOJIbI

2.AHrUIPUTBI BCTPEYAIOTCS TOJIBKO B:

a) MeTaMop(UUECKUX; 0) MarMaTn4ecKuX; B) 0CaI0YHBIX ITOPOAAX.
3.)Kuzkoe cocTosiHIE BHELTHETO s1/Ipa OOBSCHAETCS TEM, UTO:

a) CKOPOCTb IPO/IOIBbHBIX BOJH MaJIaeT

0) CKOPOCTb MOMEPEUHBIX BOJH BO3pACTaeT

B) CKOPOCTb CECMUYECKUX BOJIH HE U3MEHSETCH.

4. YcTaHOBUTE COOTBETCTBHE:

XapakTeprucTUKH 3eMIIH Pazmepnt

a) Pamiyc 3emimi . 1. 1,083x10%

0) oObem 3emin 2.5,976x10"

B) Macca 3eMiiu 3.6371,032

I') cpe/Hsis TIOTHOCTh 3eMIIH 4, 245x10%
5.5,52

5.K opoAaM 5K30I€HHOIO IMTPOUCXOKACHUA HEC OTHOCATCA:

a)I0JIOMUT; 0) TUIIC; B) AUOPHT; T') KAPHAJUIHUT.



6.CunbpBHH 00pa3yeTcsi B pe3yibTare:
a) ocax/ieHHs1; 0) HAKOIJICHNUSI OPraHUYECKUX OCTATKOB; B) KPUCTAJLIH3ALIUH.

7. PynHble MECTOPOXKIEHHUSI MAarMaTUueCKOro MPOUCXOMKICHNS BCTPEUAIOTCS: a)KUCTbIX, 0)
YIIBTPAOCHOBHBIX, B) CPEIHUX, T') IIEJIOYHBIX TOPOJIaX.

8.YcTaHOBUTE COOTBETCTBUE:

I'my6buna O0ornouka

a) 2900-4900 1. xopa
6)1000-2900 2. HIOKHSAS. MAHTHUS
B) 0-33 3. BHYTpEeHHEE S/IpO
r) 5100-6370 4. BepXHsISI MAaHTHUS

5. BHEUIHEE S1IPO

9.IlpeBpaitieHre JIMMOHUTA B TEMATUT MTPOUCXOIUT B PE3yNIbTaTe: a)lepeKpUCTaLTU3aINHY, O)
pacIuTIOLIMBaHs, B) 00€3BOKUBAHHUSI.

10.ITIn0THOCTH OPON B PsILy KUCIIbIE-CPEHNE-OCHOBHbBIE-YIBTPAOCHOBHBIE:
a) U3MEHsIETCs, 0) BO3pACTaeT, B) yObIBAET.
11.K uHTpY3UBHBIM 1TOPO/IaM HE OTHOCUTCSL: a)IPaHUT, O)CHEHUT, B) Tab0po, T) 1uadas.

12. YcraHoBUTE COOTBETCTBUE:

[lopona Crpyxrypa

a) TPaHUT 1 .HeMONMHOKpUCTATTNYECKAs
0) Jmmapur 2.amopHas

B) oOcHMaH 3. OTHOKPUCTATITAYECKAST

4.crexnoBaras
13. Kaycrobuonutsl 00pasyroTcs B pe3yssrare:
a) ocaxaeHus1, 6) KpUCTaJUTM3ALNH, B) HAKOTLJIHUS OPraHMYECKUX OCTATKOB.
14. K ynbTpaOCHOBHBIM ITOPOIAM OTHOCSITCS: a)IPaHUT, 0) 6a3abT, B) rab0opo, B) TyHUT.

15. Ycra"HoBHUTE COOTBETCTBUE:

Twrt 3eMHO# KOpbI MolHOCTE Cl10s
a) I1arpopMEHHBIN 1. 7033 xm

0) TOpHBIi 2. 10xm

B) OK€AHUYECKUIA 3.40 km

16. Kucnble moposip! Gorarbr:

a) Mga) : Mg6) Si B) Fe,nAl



17. K mopomam 3HI0T€HHOTO MPOUCXOKICHUS HE OTHOCST:
Q)ITyHUT, 0) TAJIUT B) CUCHUT, T') IETMAaTUT

18. YcraHOBHTE COOTBETCTBHE:

Hassanue noponpL Twvr nopozpL.

a) rajibKa 1. Marmarnyeckas

0) rHEIChI 2. ITHEBMATOJINTOBAS
B) OazaJisT 3.ocamodHast

4. MetamopdryecKast
19. K 3¢ppy3uBHBIM TIOpOIAM OTHOCSITCS:
a) Oa3assT, 0) AMOPHUT, B) IyHUT, T') IEPUIOTHT.

20. YcraHoBHTE COOTBETCTBHUE:

Tum mopomp coneprkanue SiO2

a) OCHOBHAs 1.55%

0) Kucmas 2.45%

B) CPEITHSIS 3. 45-55%

I') YIETPaOCHOBHASI 4. 65%
5. 55-65%

21. YcTaHoBUTE COOTBETCTBHUE:

Tun noporpt Hassanue opozp!
a) 0ONOMOYHBIE 1 mopdup

0) DIMHKCTBIE 2 aneBpuT

B) XEMOTE€HHbBIE 3. Topd

I') OpraHOreHHbIE 4. yHa MopeHast



TECT no reme « MuHepaibD»

1 .Munepan pacTBopsieTCs B BOJIE:

a) anaryT, 0) KAPHAJUINT, B) CHICPHUT, T') aHTHUJIPUT.
2 INpoucxoxaeHue cyinb(uaos:

a) Metamopduueckoe, 0) THAPOTEPMAILHOE, B)ITHEBMATOJIMTOBOE, T')OCAI0YHOE.
3. Xapakrep B3aumoaencTBust Mmarue3zuta ¢ xosonHou 10%-ueriit HC1:

a) He B3auMoJIeicTBYeT, 0) OypHBIi, B) CITa0bI, T) OCTABISIET JKENTOE MATHO.
4 BecbMa COBEpIIICHHYIO CITAHOCTh UMEET MUHEPATI- ?
5. IlpoucxoxkaeHre XJI0pHIOB:

a) THIpOTepMalIbHOE, 0) MarMaTHYeCcKoe, B) 0CaI0YHOE, T') THEBMATOIUTOBOE.

6. XMMUYECKHUI COCTaB MUHEPAJIOB BRIpaKaeTcsi (POPMYIIONL: a) ruric-?, 0) aHruaput ?, B) 6aput-?.
['mnporepmanbHOE NPOUCXOXKICHUE UMEET MUHEPAI

7.BecbMa HECOBEPIIIEHHYIO CIIAIHOCTh UMEET MUHEpa-?

8.IIpoucxokneHre CUIMKaToB:
a) PK30r€HHOE, 0)3K30-H HJIOTCHHOE, B)HIOTCHHOE.
9.Cnemmduaeckre CBOMCTBA IMEIOT MUHEPAIIBL:

a) 3arax >XXKEHOU KOCTH -7
0) MAarHUTHOCTH -?
B) JINCTOYKY THOKHUE, YIIpyrue-?

T) 3amax 4YecHOKa-?

1) IBOMHOE JTyuernperoMiIeHue-?

10.YcTaHoBUTE COOTBETCTBHUE:

HasBanue munepana LIBeT yepThl Ha OUCKBHTE
A. Kaccureput 1. Kpacnas
b. Manaxur 2. Yépnas
B. Kunosaps 3. benas
I [Tuposmozut 4. XKeénras
. T'emarur 5. 3enénas
E. Peanbrap 6. He ocraBnsier ueptsl
2K.. Onan 7. BuiiHeBo-KpacHast
8. Cepas
11 .YcraHoBuTE COOTBETCTBHE:
Ha3zpanue munepana breck
A. Ilnput 1. AnvasHbIi

b. Canepur 2. IlenxoBUCTHIIA



B. KBapi (Ha rpaHsix) 3. Merayumnueckuit

I'. Acbect 4. BockoBoi
J. Oman 5. CTeK/ISIHHBIM.
12.YcTaHOBUTE COOTBETCTBHE:
CTpyKTypa CUIMKATOB: Hazsanue munepaia
A. llenoueunas 1 I'panar
b. Konbiiesast 2. Jlermmomernan
B. OctpoBHas 3. bepun
I'. KapkacHast 4. CeprieHTHH
. Cioucras 5. Oproas
6. bpeiinepur

13.YcranoBure nocuea0BareibHOCTh CTAUN SHIOTEHHOTO 00pa30BaHKsl MUHEPAJIOB: a)
ITHEBMATOJIUTOBAsA, 0) MarMaTuecKkasi, B) 0CaJ04Has1, I') THIPOTepMalIbHasl.

14.YcTaHoBUTE MOCIIEIOBATEIBHOCTD TBEPAOCTH MUHEPAIIOB MIKaibl Mooca ot 1 1o 10: a) arratur, 0)
KOPYH]I, B) THIIC, T') KaJIbIIUT, J{) OPTOKJIa3, €) TAIIbK, k) (pIFOOPHT,

3) KBapll, 1) TOIAa3, K) ajmas.

15. Munepabl, IMEIOIINEe XUMUIESCKUI COCTaB, Ha3bIBatoTCs: a) Fex03-?, 6) MnO»-?, B) A1203-?,
r) SIO2 -? MeTanueckuii Oeck MMeeT MUHEpai-?

16. CocTaB MUHEPAJIOB BBIpasKacTCsi (hOPMYITOH:

a) mupuT-?, 0) TAEHNUT-?, B) XAIBKOMUPUT-?, T) MapKa3uT-?, 1) KHHOBaph-?. Hemerarumueckuit
OJIecK UMeeT MUHepa-?.

17. Anebactp sBise€TCs pPa3HOBUIHOCTBIO MHUHEpana-? AparoHUT SBISIETCS Pa3HOBUIHOCTBHIO
MuHepana-?  XalluenoH SBJSIETCS  PAa3HOBUAHOCTBIO  MMHepana-?  Mapkasut — sBiseTcs
Pa3HOBUIHOCTHIO MUHEpAJIa-?

18. AMopdHBII KpeMHE3eM Ha3bIBAIOT-?

19. Cunukarens-310...7
20. KaonMH-3TO MNpOmyKT BBIBETpUBAaHUS MuHepana-? CepHneHTHH-3TO TPOAYKT BbIBETPUBAHUSA
MHHepaa-?

21. ®opmymbl CUIIMKATOB B BUJE OKCHJIOB BBITVISIAT:
Kaomun HsA12S1209-?
Cimronma HsK2A 16Sig024-?
Acbect CaMQsSisO12 - ?

TECT no Teme «S1nepHble npeBpalieHus»

1. Ykaykurte nprpoty U3ITy4eHHH, COTIACHO €10 THIIA:
a) anba - ? I') CHHOHTAHHBIH - ?

0) ramma - ? o) p-?



B) € - 3axBar - ? e)p-?
2. DHeprusi, 0CBOOOKIAFONIASCS TIPH siiepHoit peaxtmn “H +2H — H +3H
TIpH CIIETyIOMMX Maccax aroMoB m3otonos (*H =1,00783 a.em.;
2H=2,01410 a.em.; >H=3,01605 a.e.\.) paBHa:

a) 1,49 10*1Ix B) 4,04 MaB

0) 23,5 K/l r)200 MoB
3. BcraBbre mpornyIieHHbIE HOMEpa U MAaCCOBBIE YHCIA:

a)¥C— N+%B+? B)'Bi — #°Po+%+v

6)'Be+? —Li +v BN — C+e+v

4. Tlepuon nomypacrana m3otona 2%Ph pasen 19,7 roma. 1/10 ero HCXOmHOH Macchl

OCTaHETCSI CITYCTS
a) 10385 ner; B) 65,5 rner:
0) 9,8 ner; r) 197 ner.

5. B pesynsTare IByX - pacnaioB 1 TpéX o - pacnaioB saep >°U 06pasyeTcs supo
M30TOI1A. ...

6. 3anuImTe HEOCTAIOIE 0003HAYCHHS B SIIEPHBIX PEAKIIUSX:
a)®Mn+H —%Fe+? B)ZAl+n — a+?2+?

6) ®Mg +? — 2Na+*He+? 1) ®Bi+a — UAt+?

7. B ipupomHOM XJ1ope conepkuTest 75,77% msorona ©Cl i 24,23% wusorona ¥'Cl.
Cpennsist otHOcuTenbHast Macca Cl paBHa. . .(prBeauTe pacuersi).

8. YcranoBure T B-pacraza:

a)ln »p+2+2 B)'p +% — ?+7?
6)'p— In+2+7?

9. Iepuion nomypacnana usotona ©Rb pasen 86,2 s, 4r3TOro H30TOMA
MPOpEarupoBasIv CO B3PHIBOM € U30bITKOM BofIbL. [lepron momypactaia Rb B
00pa3oBaBIIEMCsI COSIMHEHNH PaBEH. . .

10. V30TOr TIepBOro U3 TPAHCYPAHOBBIX AMeMeHToB 222N 6511 omyuen 1940 roy B
pe3yiIbTare SIEPHBIX PEAKIHIA:

28 ) 4+2H — 2 +9+2

29 s ZNp+?+7



11. OTHOCHTEITBHAS aTOMHAS Macca MPUPOIHOTO Tauvs paBHa 204,38.
M30TO0mHBIi cocTaB Tayumst cootBeTcTBeHHO 2X T 11 2Tl pasen
28712 205712
12. Banmmmre HepOCTArOMIHE 0003HAYCHUSI B SIICPHBIX PEAKIIHSIX:
a)lp+ip— 2+2+2 B) 8B —%Be+7?+7?
6) ] +p— 2? r)'Be+? —8B+?
13. PaymoaxTrBHBIE mpeBpartenys siep ~2U B sapa 2°Pb conpopokaaercs urciom?

o.- ¥ urciioM ? B pacnajios.

OuenouHoe cpeactBo Ne 6
3agauu JJI CAMOCTOAITEJILHOTO PelleHHs 110 TeMe:

«CocraB u cTpoeHue aTMmocgepbi»

IIpumep 1. Bo ckonbKo pa3 KOIUYECTBO MOJIEKY/I KHCIOPO/ia B KyOMUECKOM CaHTHUMETPE BO3IyXa Ha BBICOTE
BepIIMHBI Db0pyc (562 1M Ham ypoBHEM MOps) MEHbIIE, YeM CpeIHEee 3HaYeHHE y TIOBEPXHOCTH 3eMid (Ha

YPOBHE MOPsI) P HOPMaJILHOM aTMOC(HEPHOM aBJICHUN?

Ipumep 2. Omnpenenute cpenHee BpeMs npeObIBaHHS MapoB BOABI B aTMocdepe, €cIH IO OIeHKaMm
CHenuanucToB B arMocepe Haxomurcs 12900 kM°® BOZBL, a Ha MOBEPXHOCTh CYIIIM U OKEaHa BbINAJIaeT B

BHJIE aTMOC(EPHBIX OCAJIKOB B CpeHeM 577+ 102 M3 BOJIBI B TOI.

IMpumep 3. KomuuecTBo MeTaHa, MOCTYMAIOIIETO €KEr0JHO C MOBEPXHOCTH 3eMITH B aTMOC(Epy, COCTaBISET
550 maH 1. CpenHee copeplkaHue MeTaHa B ciioe arMocdepbl, Ha KoTopblid npuxomutcs 90% ee Macchl,
cocrasnser 1,7 mun. Onpenenute Bpems NpeObIBAaHUS METAHA B OTOM CJIOE aTMOC(EPHI, ECITH IPUHSATH, YTO

B IPYTHX YacTsAX aTMOC(EPBl OH OTCYTCTBYET.

Ipumep 4. Omnpenenure CpeAHEKBaAPAaTUUYHYIO CKOPOCTb IBIDKCHHMS MOJIEKYNl a30Ta B NPH3EMHOM CJIOE

BO3TyXa.

Ipumep 5. CpenHexkBaigpaTudHas CKOPOCTb JBIKEHHA dYacTull Ha BbicoTe 500 KM COOTBETCTBYET
temneparype 1473 K. Onpeaenure, cMOryT M TOKHHYTH arMochepy 3emiid aTroMbl BOIOPOAA,

JIBUTAIOIIMECS Ha STON BBICOTE CO CPETHEKBAAPATHIHON CKOPOCTHIO?

[pumep 6. OneHHUTH, CKONBKO TOHH BOAOPOJA €XKETOJHO MOKHIaeT arMocdepy 3eMiId U YXOIUT B
KOCMHUYECKOE MPOCTPaHCTBO, €ciu Ha BbicoTe 500 KM MHTEHCHBHOCTb 3TOro Impoliecca paBHa 3 - 108

aToMoB/(cM 2-¢)



33,&2‘[1/[ AJIA CAMOCTOATEC/ILHOTO PEICHUSA 110 TEME: «OcHOBHBIE OMOT€eOXUMHYECKHE HUKJbI
XUMHNYECKHUX JICEMCHTOB)

B ron wenoBek ynorpeGusieT B MUILY MOBAPEHHYIO COJb Maccoil 7 kr. Kakoe kommuecTBo XJopuaa
HaTpHsl COCTABIISAET 3Ty Maccy?

OnuBKOBOE Maciio 00J1aaeT IICHHBIMKU CBOMCTBAMU: B HEM o4eHb Bbicokoe (70 - 87 %) coneprkanue
HEHACBIIICHHOM OJICMHOBOW KHUCJIOTHI (B OTJIMYHME OT MOJICOJIHEYHOTO Maca, T/ €€ CoiepKaHue B 2-
2,6paza MenbIe). CKOJIBKO MOJIeH OJIEMHOBOM KHCIIOTHI MOXKET CONEPKAaThCsl B 1 KI' OJMBKOBOTO
macna?

DJeMeHT MarHuil BXOAUT B COCTAB BCEX JKMBBIX OpraHu3MoB. Ecinu Macca yenoBeka coctasisieT 60

KT, TO 25 T M3 HUX — 3TO SJIEMEHT Marauii. Kakoe KoIM4ecTBO BEIIEeCTBA MarHusi COCTAaBJIsIET MacCy
251?

B Tene yenoBeka comepkutes 3neMeHT Gochop mMaccoi mpuMepHo 1,5 Kr: B KocTax mMaccoi 1,4 kr,
B Mmbimmax - 130r, B HepBHOW TkaHm Maccod 12 1. Kakoe kommuectBo BemiectBa (ocdopa
COCTaBJISIFOT MACChI, COAICPIKAIIUECS B PA3JIMYHBIX TKAHIX YeIOBeKa?

Cytounasi moTpeOHOCTh OpraHu3Ma B KaJIBIIMKU B Bue kapOoHara kaibiusa CaC03 cocrasuser 1,2r.
BerarcnuTe KOM4ecTBO HEOOXOIMMOTO KapOOoHaTa KalbIIHS.

MaccoBasi 107151 IMHKA BXOJSIIETO B COCTaB sija KOOpHI (LIeHHEMHIee JiekapcTBo), paBHa 0,5%.
CkoIbko aTOMOB IIMHKA MOTpedyeTcst kobpe ams mpousBoactsa 1 kammu (30Mr) cBoero sia?

B Jxenyno4yHOM COKE 4YeoBEeKa MaccoBas A0Js COJISHOM KHUCIOTHI B cpenHeM cocrasisieT 0,5%.
CKOJIBKO MOJIEH COJISTHOM KHCITIOTBI TOCTYIAET B JKEIYAOK 32 TOJl, €CIIU B CYTKH BbhIpadareiBaercs 1,5
KT JKeJIyZI04HOTO coKa?

Kakyro Maccy BOJIbI TOJIyYHT Balll OPraHU3M, €CJIM BbI BB €€ CYyTOUHYI0 HOpMY — 138,9 Mmonb?

JKuBoTHBIE 3aCyNUIMBBIX CTPaH HCIONB3YIOT METa0OIMUYECKyl0 BOAY, KoTopas oOpa3yercs Mpu
OMOXMMHUYECKUX peakuusx B opranusme. M3 >kupa maccoit 100r. oGpasyercss moOouHO Boja
KOJTMYECTBOM BelecTBa 6 Moib. Paccunrtaiite Maccy Bofbl, 00pa3yroleiics U3 xKupa.

BopcHHKM TOHKOTrO KHIIEYHHMKA YeJIOBEKa 3a 1 4ac Moryt Bcocarb 2 J1 BOAbl. CKOJIBKO MOJIEKYI
BOJIbI MOXKET BCOCATh OJHA BOPCHHKA 3a | MHH, €ClIM B TOHKOM KHIIEYHUKE COAEPKHUTCS OKOJIo 1
MJIH. BOPCHHOK?

Byner nu BpeaHa a1 310pOBbs MUTHEBAs BO/IA, €CJIM B HEH OOHAPYKEHO:

a)3,3-1 0'6 Moub/1 HOHOB *enesa (ID);

0) 1,71 0'7 MOJIB/11 HOHOB HHKeJIsI (ID);

B) 1,9 10'" Mo/ HOHOB xpoma (II)?

CaHuTapHble HOPMBI JOIYCKAIOT MPUCYTCTBUE B MUTHEBOM Boze HMOHOB xkene3a (II) B konnuecTe
0,2 r/m3 HopMbI; noHOB Hukens (1) — 0,1 /M3, HOHOB xpoma (L) — 0,05 /M3,

CKOJIBKO aTOMOB JKeje3a COOCPIKUTCA B reMoroOnHe KpOBH CPE€AHETO YCJIIOBCKA, €CJIM MaccCa 3THUX
aTOMOB paBHa 3r.? I'eMOmIOOMH BBIMTIOJHSET pPOJib TPaHCHOPTHOIO0 CpCACTBA IMpU HNECPECHOCC
KHCJIOpOJa K KJICTKaM OpraHus3ma.



OnpenenuTh B KaKOM KOJMYECTBE BEIIECTBA MEOU COACPKHUTCS 31e 1023 aromos. OTBer Bam
MOJCKAXKET CYTOYHYI0 MOTPeOHOCTh OpraHM3Ma B MEIW B MWIUIMTpaMMax. Meap ydacTByeT B
CHUHTE3€ reMOTIO0NHA U OTPeeIsieT aHTHOKCHIAHTHBIN TTOTCHIIAJ CHIBOPOTKH KPOBH.

B nna3me KpoBM COOTHOLIEHHE YMCia MOJIEH MOHOB HATpUs, KU U KaJbLUsA CTPOTO MOCTOSHHO U
coctasisieT 25 : 1 : 0,5 (370 BayKHEHIIMIA MHIUKATOP 310POBbs, €0 U3MEHEHUE CUTHAIU3UPYET O
3aboseBaHuu). CKOJIIBKO MOJIEH 3TUX MOHOB COZIEPIKUTCSI B KPOBM 3/10pPOBOI0O YEJIOBEKA, €CIIM Macca
MOHOB HaTpusd B Hell 10n

Kinunnueckuit ananu3 KpoBu vesioBeka nmokasbiaet, uto B 100 mi ee conepxkurcs 180 mr kamus, u
6,5 Mr kaibiys. CKOJIBKO aTOMOB KaJIUs M KaJIBITUS COJIEPIKUTCS B KPOBU B3POCIIOTO YEJIOBEKA, €CIIN
YCpeIHEHHBIN ee 00beM cocTaBisieT S 1.7

B udenoBedeckoM opranusme B OOIICH CIOKHOCTH COAEPKUTCS MPUMEPHO 25 MT oxa (B cocTaBe
Pa3IMYHBIX COCAMHEHMI), IPUYEM MOJIOBHHA BCEl MAcChl 0a HAXOAUTCS B IIUTOBUIHON Kelese.
[ToncumraiiTe, CKOJBKO arOMOB i0J]a HAXOAUTCS: a) B IIMTOBHIHOW Xkeye3e; 0) B 4EIOBEYECKOM
Oopranusme B 11eaoM?

B cocraB uenoBeueckoro tena BXOAMUT B cpeaHeM no macce 65% kuciopoaa, 18% ymiepona, 10%
Boztopona, 0,15% narpus, 0,15%x10pa. Kakux atromMoB 0oJibliie B 4EJI0BEUECKOM Teje?

PaccuuraiiTe 4nCIO MOJNEKYI, COIEPKALIUXCA B 3TUJIOBOM CIUpTe Maccodl 69 I, a Tak ke Maccy
ONHOW MOJIEKYJbl CHUPTA. OTWIOBBIA CHOUPT — OOHO U3 IICHXOaKTUBHBIX BeuwliecTB. [lpum
koHUeHTparyu 0,3 I/ aJKoroNib YK€ BBI3BIBACT DA (PU3MOIIOTUYECKUX U MCUXUYECKHX CIBHIOB.
Takast KOHIEHTpaLMsl yAep>KUBaeTCsl B OpraHu3Me B TeUeHHE 2-X 4acoB MpH notpediaenuu Beero 0,5
JI ITUBa.

Kakoe konmdecTBO BeIIeCTBAa COCTABISIET YIJIEKUCHBIA ra3, 3aHuMamommii odvem 1344 n?
Brruncnus, Bl y3HaeTe, CKOBKO MUHYT KU3HU 3a0UpaeT OJHa BHIKYPEHHAs CUTapeTa.

Kakoe KoIMYeCTBO BEIIECTBA COCTABIAET aMMHUAK, 3aHUMAaromni o0beM 47 n? BeIUHCINB, BEI
y3HaeTe, CKOJIbKO MT' CHJIBHOTO $i/Ja HUKOTHHA CONEPKHUT ofHa curapeta. CMepTenbHas 103a 3TOro
ana cocrapiseT 40 Mr, mpu KypeHuu 2/3 nbIMa MOMaiaeT B BO3AYX, MOATOMY JAbIM KypPHJIbIIHKA
OTaceH | JJIsi OKPYXKAIOIINUX

Oxcun yrnepona (II) unmm yrapHbelid ra3, — OIacHBIN 3arps3HUTENb arMocdepbl. COenuHSSACH C
reMOIIOOMHOM KpPOBH, OH TMPEMSITCTBYET MEPEHOCY KHUCIOPOAA, BBI3BIBAET OONE3HHU CEepAeYHO-
COCYIHUCTON CHCTEMBI, CH)KA€T aKTUBHOCTH pabOThl MO3Ta. M3-3a HEMOIHOTO CXKUTAHUS TOTUIMBA

Ha 3emJie eXerogHo obpasyercs 5 ¢ 108 T sTOrO BemecTRa. Onpenenuthb, Kako 00beM (TIpHU H.Y.)
3aliMeT yrapHslii ra3, oOpasyronumiics Ha 3emJie 1o yKa3aHHO! MpU4MHe.

Hapsiny ¢ yrmiekucibiM ra3oM 4eloBEK BBIIBIXAeT U YrapHbIi ras, oxono 1,6 mi (H.y.) 3a 1 gac. 3a
Kakoe Bpemsi OyeT NOCTHTHYTa NpEeIesIbHO OMYCTHMasi KOHILIEHTpAIUsl YrapHOTO Tras3a, paBHas

0,001 r /M3 , €CIIM YEJIOBEK HAXOAUTCS B U30JIMPOBAHHON KOMHATE 00BEMOM 6 M3.?

Cyrounas motpebHocTh B BuTamuHe D coctaBmser 0.01mr. Ompenenute, OyneT iu coOmroneHa
HOpMa TOTpebneHus BuTamuHa D, ecnm mpuHUMark ogwH pa3 B aeHb 5 kamenb 0,01%-Horo
pactBopa B macie. O0béM onHoi karmu 0,04Mmi1, maoTHOCTH pacTBopa 0,92 r/mn

B onnol Kamte kpoBU COAEpKUTCS OKOJIO 250 MIIH. 3pUTpOUUTOB. Kaxaplil SpUTPOLUT COAEPIKUT
npubnusutensHo 2.9-10-8 mr remornoduHa. MonspHas macca remoriioouHa nopsiaka 67000 r/Modb.



Kaxnmas Moinekyna remoroOnHa comeputr 4 aroma jkene3a. Kakyr Maccy jkene3a MOXKET
comepkarh oaHa Kamumk KpoBH? CKOJMBKO MOJEKYI KHCIOpoaa MPHCOETUHSET 1 Mojekyna
reMorinoouna?

2.3. AHajam3 pe3yJabTaroB OOy4YeHUS M IepedyeHb KOPPEKTHPYWIUMX MEpPONpPUSITHI 0

JUCHUILINHE «XHMMHSA Opr)KalOIIIeﬁ cpeanD).

Jliist mpoBeieHUsT aHAM3a YCBOSHUST YU€OHBIX IOCTUKEHUHN CTYJIEHTOB M0 Y4€OHOW JUCIUTIIIMHE
MIPUMEHSFOTCS:

. TIPOBEpPKA KOHCIIEKTOB JIEKIIHA,

. TIpOBEpKa OTUYETOB I10 JIAOOPATOPHBIM padboTawm,

. TIPOBEpKA PELICHUH 3a/1a4 110 TEMaM,

1
2
3
4. WHIVBHUAYyaJIbHBIC JOMAIIIHEE 3a/1aHMUs,
5. TIMCbMEHHBIC KOHTPOJIbHBIC PAOOTHI,

6

. peﬁTHHFOBaH OLICHKA.



JIncT BHeceHUs U3MeHeH Ui
JlonoiHeHus: 1 n3MeHeHus B yueOHoii mporpamme Ha 2015/2016 y4ueOHbIN TO1
B paGouyto mporpaMMy BHOCSTCS CIEIYIONINE U3MEHEHHS:
1. OGHOBIIEHHE KapTHI JUTEPATYPHOTO OOECTIeUeHHS
2. OGHOBIIEHBI COBpPEMEHHBIE PO eCCHOHANbHBIE 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE

cripaBouHble cucteMsl corntacHo PI'OC

VYyeOHasi mporpamma rnepecMoTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapsl

«11» wmas 2016 1., mpotoxon Ne 9

Brecennsie H3MeHEHUS YTBEPIXKIAAO

3aBenyromuii kaenpoit Xumuu &%H.M. ["'opHOCTa€EB

s om

-

Jlexan dakynbreTa 6uosnoruu, reorpaguu U XUMAH é‘d/ ¢ (KZ/J“/#EH IIpoxopuyxk
« 4 »__ K8 2016T. /Y




JIncT BHeCeHUs M3MEHeHU I
JlomoHeHUs1 ¥ U3MEHEHH B pabouytro mporpammy aucuuruinabl Ha 2018/2019 yueGHbIHM rof

B pabouyto nmporpaMMy IHUCHUIUIMHBI «XHUMHUS OKPYKAIOIIEH Cpelbl» ObLIM BHECEHBI CIEAYIOIINe

U3MCHCHHUA.:

1. Ha turynsnom nucte PIIJL 1 ®OC u3meHeHo Ha3BaHHWE BEIOMCTBEHHOW MPUHAIIC)KHOCTH
«MUHHUCTEPCTBO HAyKW W BBICHIET0 00pa3oBaHMs» HAa OCHOBaHMM Npuka3za «O BHECEHHUH

n3menenuii B ceenenus o KI'TTY um. B.I1. AcradreBa» ot 15.07.2018 Ne 457 ().

2. Coucok nuTeparypbl OOHOBICH YYEOHBIMH M Y4eOHO-METOAUYECKMMHU HW3JaHUSMH,

AJIEKTPOHHBIMU 00Pa30BaATEIbHBIMU PECYPCAMHU.

3. OOHOBINIEH MEepeYeHb COBPEMEHHBIX MPO(ecCHOHANBHBIX 0a3 MaHHBIX ¥ MH()OPMAIIMOHHBIX

CIPABOYHBIX CHCTEM.
4. OOHOBIIEH MEepeYeHb JUIEH3NOHHOTO IPOTPAMMHOTO 00ECTICUCHUSI.

5. V3meHeHO HamMeHOBaHHME yTBepKaawoomed kadenpel ¢ «kadempa xumum» Ha «kadenpa

6I/IOJ'IOFI/II/I, XHUMHHU U 3KOJIOTHH» B CBA3H C peCTPYKTypHSaHHeﬁ Ka(beﬂp.

6. B (oHa OICHOYHBIX CPEICTB BHECEHBI M3MEHEHHUS B COOTBETCTBHHM C TpukazoM «O0
yrBepxaeHun [lonmokeHnss o (oHAE OICHOYHBIX CPEICTB Ui TEKYIIEro KOHTPOJS
yCIIEBAEMOCTH, MTPOMEKYTOYHOM M UTOTOBOM (TOCYIapCTBEHHONW MTOTOBOM) aTTECTAI[UU» OT

28.04.2018 Ne 297 (m).

Pabouas mporpamMma ITUCHHMIUIMHBI «XUMHUS OKpPYXKAIOIIEH Cpelbl» paccMOTpeHa W OJ00peHa Ha

3acenanun kadeaps «18» mas 2018 r., mpoTokon Ne 8.
BHeceHHBIEC H3MEHEHUS YTBEPIKIAI0
3aBenyromuii kapeapoit XuMUH

C«ZZ//%H.M. ["'opHOCTaEB

Jlexan QaxynbreTa Ononoruu, reorpaduu 1 XUMUN

Ono6peno HMCC (H) dakynbreTa 6momoruu, reorpa@uu ¥ XUMHAA

«13» urons 2018 ., mpotokos Ne 10

Ipencenarens HMCC (n) : %/’h V/y( /' A.C. bausnenos



JIncr BHeceHUsI U3MEHEeHU it
JlonosHeHus: 1 U3MEHEHHsI B pabouyro mporpammy auciuuruinasl Ha 2019/2020 yueOHblit rox

B pabouyto nporpaMMmy AMCHUILIMHBI «XHUMHSI OKPYXKAIOIIEH cpenbl» ObLIIM BHECEHBI CIEIYIOIINE

U3MCHCHUA:

1. Cnomcok nuTeparypbl OOHOBIIEH YYEOHBIMH U y4E€OHO-METOTUYCCKUMH U3IAHHSIMH,
ANEKTPOHHBIMU  00pa3zoBaTelbHbBIMU pecypcamu. (OOHOBIEH TNepeYeHb COBPEMEHHBIX
npodeccroHanbHbIX 0a3 TaHHBIX U UHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM.

2. OOHOBJICH MEepPEeUeHb JIUIIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHUSI.

PaGouas mporpamMmma AMCUMIUTUHBI «XUMHS OKpPYXKAaIOLIEH Cpeabl» paccMOTpeHa M OJ00peHa Ha

3aceqaHuy kadeapbl OMOIOTur, XUMUU U 3koJoruu «15» mas 2019 r., mporoxon Ne§.

BHeceHHbIE H3MEHEHUS YTBEPKIALO

3aBenyrouiuii kadeapoit f/‘ % 7 7%# E.M. AHTHIIOBA

Ono6peno HMCC (H) dakynpTera Omnonoruu, reorpaguu ¥ XUMHAA

«23» mas 2019 r., nporokon Ne 8

[Ipencenarens HMCC (H) ¢ %/7‘4 V'{fu( / A.C. biu3HenoB



JIucT BHeceHUus U3MEeHeHU |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vyI0 MPOrpaMMy JUCITUTUTHHBI
Ha 2020/2021 y4eOHsIit To1

B nporpammMy BHOCSITCS CIEAYIOLIME U3MEHEHHUS:

1. OOHOBNEHBI TUTYJIbHBIE JIUCTHI pabodeil mporpamMmbl, (OH/IA OLIEHOYHBIX
CPEICTB B CBSI3U C U3MEHEHHEM BEIOMCTBEHHOM MPUHAIIEKHOCTH — MHUHHUCTEPCTBY
npocsenieHus Poccuiickon denepanuu.

2. O6noBiena u comtacoBana ¢ Hayunoit O6ubOmuorexoit KITIY um. B.IL
AcradppeBa «Kapra mmreparypHOoro obOecmedeHus —(BKJIIOUAs — AJIEKTPOHHBIC
pecypcehl)», colepkailias OCHOBHYIO U JIONOJHUTEIbHYIO JIUTEPATYPy, COBPEMEHHBIE
npodeccuoHanbHble 0a3bl JTAHHBIX U HHPOPMAIMOHHBIE CITPABOYHBIE CUCTEMBI.

3. Oo0noBinena «Kapra MarepuaqibHO-TEXHUYECKOM O0a3bl JAUCIUTLIIUHBDY,
BKJIIOUAIOIIAsl ayJUTOPUU JUIsl TPOBEJIEHUS 3aHATUN JIEKIIMOHHOTO THUIA, 3aHSITHHA
CEMHUHApPCKOro THIMA, KypCOBOTO MPOEKTUPOBAaHHUS (BBIOJIHEHHSI KypCOBBIX PaloT),
TPYIIIOBBIX U MHJMBUAYAJIbHBIX KOHCYJIBTAIIUMN, TEKYILIETO KOHTPOJISI yCIIEBAEMOCTH U
IPOMEXYTOUHOM  arTecTalud, [OMELIEHUS JUIsl CaMOCTOSATENbHOM  paboThl
oOyuatomuxcsi B KITIY wum. B.II. AcradneBa) W KOMIUIEKC JHUIEH3UOHHOTO U
CcBOOOJTHO PacHpOCTPAHSIEMOIO IPOTPAMMHOTO 00€CIIEUEHHUS.

[Iporpamma nepecmoTpeHa u ogoOpeHa Ha 3acejlaHuu Kadeapsl
"13" mas 2020r., npotokon Nel0O

BHeceHnHbIe n3MEHEHUS YTBEPIKIAL0:
3aBenytrouuii kadeapoit

'y, -
OMOJIOTMH, XUMUHU U SKOJIOTUN Antunosa EM./ / L,%"( 77/ -
(¢.m.0., MOAMHCH)

Onob6peno HMCC(H)

(dakynbTeTa OMOJI0TUH, reorpadun U XUMUU

20 mas 2020 1., mpoTtokos Ne8 | gper

[Ipencenarens bmusnenos A.C. /
(¢d.1.0., moamHUCH)




JIucT BHeCceHUus U3MEeHeHU |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vyI0 MPOrpaMMy JUCITUTUTHHBI
Ha 2021/2022 y4eOHsbIit To1

B nporpaMmy BHOCATCS CIEAYIOIINE U3MEHEHUS:

1. O6noBnena u cornacoBana ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.I1. Actadnesa
«Kapra nwureparypHoro oOecrneueHus (BKIOYas OAJIEKTPOHHBIE  PECYpPCHI)»,
cColepKalllass OCHOBHYIO M  JIONIOJIHUTENbHYIO  JIUTEparypy, COBPEMEHHbIC
npodeccruonaibHbie 6a3bl TaHHBIX U UH()OPMAIIMOHHBIE CIPABOYHBIE CUCTEMBI.

2. Oo6nomnena «Kapra MarepHallbHO-TEXHHUYECKOM  0a3bl  AUCIUIUIMHBIY,
BKJIIOYAIOIIAsl ayAUTOPUU JUIsl TPOBEIEHUS 3aHATUN JICKUMOHHOIO THIA, 3aHSATHM
CEMHUHApPCKOro THUIIA, KypCOBOIO NMPOEKTUPOBAHUS (BBITOJHEHUS KypCOBBIX paloT),
IPYTNIOBBIX U UHAUBUIYAJIBHBIX KOHCYIBTALUN, TEKYLIETO KOHTPOJIS YCIIEBAEMOCTU U
MIPOMEKYTOUHOW  aTTeCTallMd, TOMEIIEHUs JUIsl CAMOCTOSITENbHOM  pabOoThI
oOyuvarontuxcsi B KI'TIY wum. B.II. AcradbeBa) U KOMIUIEKC JIMIICH3UOHHOTO U
CBOOOJHO PacnpoCTPaHIEMOro MPOrpaMMHOIO 00ECIICUEHHUS.

[Iporpamma o100peHa Ha 3aceanuu kKadeapoi-pazpadoTurka
«12» mas 2021r., nporokon Ne 9

BHeceHHble U3BMEHEHHS YTBEPKIALO:

3aBeyromuii Kadeapoit ~/ /é//ﬁ/ _  EM. Antunosa

OnoOpeHo  HAay4YHO-METOAMYECKUM  COBETOM  CIEUUAIbHOCTH  (HAmpaBIICHUS
noarotoBku) ¢akynsreta bI'X

«21» mas 2021 . I[Ipotokon Ne 4

ITpencenarens HMCC (H) )2e]  HM. Topienko



JIucT BHeCceHUus U3MEeHeHU |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vyI0 MPOrpaMMy JUCITUTUTHHBI
Ha 2022/2023 y4eOHsbIit To1

B nmporpamMmy BHOCSITCS CIIEAYIOLTNE NU3MEHEHHUS:

1. O6noBnena u cornacoBana ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.I1. Actadnesa
«Kapra nuteparypHoro oOecneueHus (BKJIIOYAs OJIEKTPOHHBIE  PECYPCHI)»,
colep)kaliass OCHOBHYIO U JONOJHHUTENbHYIO  JIUTEpaTypy, COBPEMEHHBIC
npodeccroHalbHbIe 0a3bl JaHHBIX U UHPOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

[Iporpamma ogo0OpeHa Ha 3acegaHuu Kadeapbl-pa3padoTynka
«05» mas 2022r., mpotokos Ne 9

BHeceHnHbIe H3MEHEHUS YTBCPIKAALO:

(;,,

3aBemyromuii Kageapoit /: /éf/z _ E.M. Antumnosa

OnoOpeHo  HAyYHO-METOAMYECKUM  COBETOM  CIIENUALHOCTH  (HAIpaBIICHUS
nonrotoBku) dakynsreTa bI'X

«11» masg 2022 1. [Tporokos Ne 5

[Ipencenarens HMCC (H) A H.M. T'opnenko



3. YueOHbIE pecypchbl

3.1. Kapra JureparypHoro odecnedyeHust JUCHUILIAHBI

(BKJIrOUas AJIEKTPOHHBIE PECYPCHI)

JUIs 00y4aroLuxcs 0 00pa3oBaTesIbHON IporpaMMe

44.03.05 Ienarornyeckoe odbpazoBanue (¢ IByMs IPOGHISIMHU TOATOTOBKH)

Hanpasnennocts (mpoduib) 06pazoBareabHOM MPOrpaMMbl «bHOIOTHS U XUMHUS)

1o O4HOM Popme 0OyueHus, ypOBEHb MOATOTOBKH (CTENEHb): OaKataBp

Kou1-Bo
HaumenoBanue Mecto xpaHeHusi/ 3JIEKTPOHHBbIN apec IK3eMILIAPOB/TOUYEK
AoCTyna
OCHOBHASA JIMTEPATYPA
Jloxxunuenko, Onera BnagumuposHa. Dxonoruyeckas xumus [ Teker] : Hayunas 6ubnuorexa KI'TIY um. 30
yauebnoe nocodue / O. B. Jloxxnuuenko, U. B. Bonkosa, B. ®@. 3aiines. - M. B.II. Acradnena
: Akagemusi, 2008. - 272 c. - (Bricmiee npodeccuonanbHoe 00pa3oBaHue).
[ycroB, C.b. Xumuueckue acnekTsl 3konoruu : yuebnoe nocodue / C.b. OBbC «YHuBepcurerckas Oubmuoreka NunuBuayanbHbIN
[Iycrosg, JI.B. lllycrosa, H.B. Topbenxko. - Mockga : Pycckoe cioBo — OHJIANH» HEOIPaHUYEHHBIN
yuebHuK, 2016. - 241 c. : cxem., un. - ISBN 978-5-00092-378-8 ; To xe JOCTYTI
[DnexrponHslii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=485674
bapa6am, H.B. Dkonorus cpenst : yuedHoe nocodue / H.B. bapa6am, 1.H. OBC «YHuBepcuteTckas 6M0IMoTeKa WHuBuayansHbIi
TuxonoBa ; MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoii OHJIAWH» HEOTPaHUYECHHBIN

(DC,Z[CpaI_II/II/I, qDezLepanLHoe TOCYAapCTBECHHOC aBTOHOMHOC

JIOCTYI




o0pa3oBaTebHOE YUPEKICHUE BBICIIETO MPO(heccCuOHaTbHOTO
obpazoBanus «CeBepo-KaBka3ckuii GpenepaabHbIil YHUBEPCUTETY. -
Crasponoins : CK®Y, 2015. - 139 c. : Tabn. - bubnuorp. B kH. ; To xe
[DnexrponnsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457865

JOITOJIHUTEJIBHAS JIMTEPATYPA
Acradnesa, Jlrogmmia CepreeBHa. Jkonorndeckas xumus [ Teker] : Hayunas 6u6nuorexa KI'TIY um. B.I1. 4
yaeOHUK I CTyI. cped. mpod. yued. 3aBenenuii / JI. C. Acradbea. - M. : Acradnena
Axanemus, 2006. - 224 c. - (Beicuiee nmpodeccruonanbHoe 00pa3oBaHue). -
bubmuorp.: c. 219.
Konecenxkas, 'anuna ViBanoBHa. DKonoruueckast XuMus B BOIpocax u Hayunast 6ubnuorexa KI'TIY um. B.IL. 11
otBerax [Tekcr] : yuebnoe nmocodwme / I.U. Konecerkas, M.U. JlecoBckast. - Acradnena
Kpacnosipck : PUO KI'TLY, 2004. - 116 c.
Henucos, B.B.. Dxonorus ropoxna: yuebHoe nocodue/ B. B. Jlenncos, A. Hayunast 6ubnuorexa KI'TIY um. B.IL. 5)
C. Kypbarosa, U. A. lenucosa, B. JI. bonnapenko. - PoctoB u//1: "MapT", Actadbea
2008. - 832 c. - (YueOHsIit Kypc)
Anekceenko, Bnagumup AnekceeBuy. Dkonornueckas reoxumus [Tekcer] : Hayunas 6ubnuorexa KI'TIY um. B.IT. 15
yueOHuk / B. A. Anekceenxo. - M. : Jloroc, 2000. - 627 c. : ui. - Actadbea
3ajaum ¥ BOMPOCHI MO0 XUMUHU OKpyxatoiei cpenbl [ Tekcr] : yueGHOE Hayunas 6u6nuorexa KI'TIY um. B.IT. 15

nocobue / H. I1. Tapacosa [u 1p.]. - M. : Mup, 2002.- 368 c. : un.

Actadbea

NH®OPMALIMOHHBIE CITPABOYHBIE CUCTEMbBI U TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX

I'apanT [DneKTpoHHBIH pecypc]: nHOpMalMOHHO-TIPaBOBOE 0OecieueHne
: clIlpaBOYHas IpaBoBasl cucreMa. — Mocksa, 1992— .

Hayunas OGubanorexa

JIOKaJIbHasd CCTh By3a




Elibrary.ru [91ekTpoHHBIi pecypc] : AIeKTpOHHAs OMOIMOTEYHAs cUcTeMa http://elibrary.ru CBOOOIHBIN TOCTYT
: 0a3a MaHHBIX COMEPKUT CBEACHUS 00 OTEYCCTBCHHBIX KHUTAX U
MEPUOINYECKUX U3IaHHSX 110 HAyKe, TEXHOJIOTHUH, MEUIIUHE U
obpaszoBanuto / Poc. madopm. mopran. — Mocksa, 2000— . — Pexxum
nocryna: http://elibrary.ru.
East View : yuuBepcaibHble 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] https://dlib.eastview.com/ WHauBUyaIbHbIH
:nepuoanka Poccun, Ykpaunst u crpad CHI . — Dnekrpon.gan. — OO0 HEOIPaHUYEHHbIN
HBUC. - 2011 - . JOCTYT
MesxBYy30BCKast 3eKTpoHHas ondauoreka (MOB) https://icdlib.nspu.ru/ WuauBuyanbHbIH
HEOTPaHUYCHHBIH
JOCTYTI
CornacoBaHo:
N g
I'maBHbI OMOIHOTEKAPE ! /) or— | _®oprosa A.A.

(MOKHOCTD CTPYKTYPHOTO TOApa3AeyieHus)  (TIOAIKCH) (Pamunus 1.0.)




3.2 Kapra maTepuaJIbHO-TEXHHUYECKOH 0a3bl JUCHUIIMHBI
«XHMMHS OKpYKaKIIei cpeabD)
JIs1 00y4YarIuxcst 00pa3oBaTe;ibHON MPOrpaMMbl

Hampasnenue 44.03.05 I[leoazocuueckoe obpazosanue (¢ 08yms npopuisamu no02omosKi,),
HarpasieHue (nmpoduiib) 06pa3zoBaTeTbHON NPOTrpaMMBbl buonoaus u xumus

KBATM(UKALUS: OAKAIA8D
10 OYHOH popme 0OydeHuUs

Aynuropus

OodopynoBanne (HaIsIHbIE MOCOOHS, MAKETbI, MO/IeJIH, JIA0OPATOPHOE
00opy10BaHHe, KOMIILIOTEPbI, HHTEPAKTUBHbIE T0CKH, HH(POPMAIIMOHHbIE
TEXHOJIOTHH, IPOrpaMMHOe obecredyeHue u ap.)

JleKIMOHHBbIE Ay IUTOPHH

]

. Kpacnosipck, yJ.

AIbI
JledeneBoii, 1.89,
ayn. 1-523

Mynbsrumenua npoekrop Epson-lmr., HoytOyk ASUS-1mT., HHTEpaKTUBHAS
JIocKa -1mT, aKkycTHYecKas cuctema-lmr, ydyeOHas mocka-lmiT, HarjsaHbIid
MaTepua.

Microsoft® Windows® 7 Professional Jlutiensus Dreamspark (MSDN AA);
Kaspersky Endpoint Security — JIun ceprudurar Ne2304- 180417-031116-
577-384; 7-Zip - (CBoboanas nmuuensus GPL); Adobe Acrobat Reader —
(CBob6onast murensus); Google Chrome — (CBo6oaHas nunensus); Mozilla
Firefox — (CBo6oanas nmuuensus); LibreOffice — (CBoboauas murensus GPL);
XnView — (CBoboaHas iurensus); Java — (CBodoanas murensus); VLC —
(CBoboanas nunensus). Koncynsrant [lmoc - (CBoOOgHAS TUIIEH3US IS
y4eOHBIX 1eIei).

AynuTOpHH 1Jis1 JIa0OPATOPHBIX 3aAHATHI

]

. Kpacnosipck, yJ1.

ANBI
Jlebenenoii, 1.89,
ayn. 1-514

KonGonarpesarenu-71IT, 31eKTpUdeCKUe IUIMTKU-71IT, 1abopaTopHas mocyaa
(vamku Tletpu, koyIObI, MUHIIETHL,TPEIMETHBIE CTEKJIIA),BEChI- 1 1IIT,
CYIIMIIBbHBIN mikad- 11T, MmydenbHas nedb- 11T, XpaHuinine A1 XUMHYECKUX
PEaKTHBOB- | LT, ITATUB C KOMIUIEKCHBIMH MIPUCTIOCOOICHUSIMU-21IIT, XHM.
peakTuBbL yueOHas JocKa- T

Ay)lﬂTOpl/Il/I JIJIS1 CAMOCTOSITEJIbHBIX 3aHATHIH

!

ANbBI
Jlebenenoii, 1.89,
ayn. 1-105

Kpacnosipck, yJ.

M®VY-5 mt., koMmnbroTep-15 mr., HOyToyk-10 1mT.

Microsoft® Windows® 7 Professional Jlunien3us Dreamspark (MSDN AA);
Kaspersky Endpoint Security — JTur ceprudurar Ne2304- 180417-031116-
577-384; 7-Zip - (CBoboanas nmuuensuss GPL); Adobe Acrobat Reader —
(CBobognas nunensus); Google Chrome — (CBoboanas nuuensus); Mozilla
Firefox — (CBo6oanas nmunensus); LibreOffice — (CBoboanas muriensus GPL);
XnView — (CBoboanas aunensus); Java — (Ceoboanas munensus); VLC —
(CBoboanas nmuuensust). Koncynsrant [lntoc - (CBoOGOAHAS TULICH3US IS
y4eOHBIX 11eneil).




