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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMotpena, odcyxieHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U oJoopena i peanusanuu B 2026 - 2027
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

(GbopMHpPOBaHHE CHCTEMAaTHU3UPOBAHHBIX 3HAHWA W HABBIKOB IO XHMHUU OKPYKaIOIICH
CpeIbl W METOJaM KOHTPOJISA 3a €€ COCTOSHHEM, a TaKKe O CHoco0ax ompeiesieHUs YpOBHS
3arpsi3HCHUH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucunmimaa XuMusi OKpYyXXarolled cpeasl BXOIUT B 00s3aTENbHYIO 4acTh y4eOHOTO
I1aHa 00pa30BaTEIbHOM MPOrPaMMBI.

Jnsg  u3ydeHus  AMCUMIUIMHBL — HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLUUIUINH/ IPAKTUK:

OO11ast 1 HeOpraHuyecKast XUMHUs

Opranuueckast XuMHst

AHanuTH4ecKas XUMHUs

dusnueckas U KOJUIOUJHAS XUMUS

3HaHus (YMEHUs, BIIaJICHUs), MOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 17151 U3YUSHUSI AUCHUIUINH/TIPAKTHK:

OO011ast SKOJIOTHS

OcCHOBBI OpraHu3alvy BHEYPOUHOU I€ATEIbHOCTH 110 XUMHUH

Bo300HOBIIsIEMOE CBIPHE B XUMHUYECKON TEXHOJIOTUN

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynpraTe OCBOEHMS JUCHMIUIMHBL (MOAyJsl) «XUMHS OKpY’Karolel cpeab»
o0yyaroIuics 1oKeH 001a1aTh CIeAYOIUMU KOMIETEHIUSAMMU:

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

YK-1 CriocobeH ocyiiecTBIsATh MOUCK, KPUTUYECKUHN aHaTN3 ¥ CUHTE3 HHPOPMAIUH, TPUMEHSTh
CUCTEMHBIH [10IX0/1 JIJIsl peIlIEHUs] TIOCTaBJICHHBIX 3aa4

YK-1.1 AHanu3upyer 3a1auy, BblAENss ee 6a30Bble COCTABIISAIONINE, pACCMATPUBAET
U TpeUIaraeT BO3MOJKHBIE BAPUAHTHI PEIICHHUS] MOCTABICHHOW 3aJayH,
OLICHMBAsI UX JJOCTOMHCTBA M HEIOCTATKU

YK-1.2 Ornpenenser, UHTEPIPETUPYET U paHKUPYET HHOpMaAIHI0, TPEOYyEeMYIO IS
pellleHus TMOCTAaBIEHHOW 3aJaud; OCYIIECTBISET MOUCK WH(GOpMAalUU TO
Pa3JIMYHBIM THIIaM 3alIPOCOB

YK-1.3 I[Ipu  o6pabGoTrke wuHPoOpManMK  oTiAM4YaeT (akTbl OT  MHEHUH,
MHTEPIIPETAINi, OLEHOK, (DOPMHUPYET COOCTBEHHBIE MHEHUS U CYXKICHUS,
ApPTYMEHTHUPYET CBOU BBIBOJIBI M TOUKY 3PCHHUS

OIIK-8 CrocoOeH OCYIIEeCTBIATh IMEJarorHYecKyr0 ACSTeLHOCTh Ha OCHOBE CHEIHATbHBIX
HAy4YHBIX 3HAHUU

OIIK-8.1 [Inanupyer ©  TPOBOAUT  HAy4HbIE HCCIEIOBaHHS B  o01acTu
1e/1IarOrMYeCcKOi esITeIbHOCTH
OIIK-8.2 Hcnonb3yer  cnenuaigbHble  HAay4yHble  3HAHUSA  JUISL  TOBBIIICHUS

3G (HEKTUBHOCTH ITeTarOTHIECKON eI TSILHOCTH




4. CTpyKTYypa, 00bEM U coep KaHue TUCUMTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 43,3 akaJ. 4acoB:

—aynutopHas — 40 akaj. 4acos;

— BHEAyIUTOpHAs — 3,3 aKaJl. 4acoB;

— caMocTosTeIbHas paboTa — 65 akaJl. 4acoB;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3aMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
o KOHTaKTHast paboTa E =z dopma TeKyLero
=
Paszen/ Tema 5 (B akaj. yacax) E > Bun ) KOHTPOJISt Ko
S & © | camocTosTeNnbHON | ycmeBaeMoCTH U
JIACIMTUTHHBI 5 E . | xommeTeHIUH
@) 2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpak. z9 aTTecTalyy
3aH. 3aH. | O &
1.
- oopmieHHE
oT4eTa o
VK-1.1
nabopatopHoOn 15
1.1 Xwumuuecku#f  cocraB paborte; 3aupra N yK-1.2,
o6uocdeps 2 221 101 CaMOCTOSITEIIEHOE nabopatoproi YR-1.3,
N paboTsl. OIIK-8.1,
u3ydyeHue yueOHon OITK-8.2
Y HAYIHOH '
JIMTEPATYPBI
- oopmieHHE
e
1.2 DU3NKO-XUMHUUECKHIE SGOTS' Samura VK-1.2,
mporeccel B atmocdepe,| 8 4 421 12 p ’ nabopatopHoOi YK-1.3,
- CAMOCTOSATENHHOE
autocdepe, runpochepe HayeHue yIeOHOM paboThL. OIIK-8.1,
1 Hay"HO# OIIK-8.2
JIMTEPATYPBHI
- oopmnenue
oTYeTa 1o
. VK-1.1
71a00paTOpHOI '
1.3 Murpamusi XUMHYECKHX pabore; 3awra . YR-L.2,
4 421 12 nabopaTtopHOH VK-1.3,
9JIEMEHTOB - CaMOCTOSATENBHOE
H3ydeHHe yaeOHOM paboTsl. OIIK-8.1,
U Hay4yHOH OlK-8.2
JUTEPATYPHI




- oopmieHue
OTYeTa 1o

abopaTopHOH YR-LL,
1.4 JleficTBHE XHMHYECKHX i EGTTP'H ' 3amura YR-1.2,
(b.aKTO ZBCHa: FaHI/I3Mch 4 421 L CaM(?CTOOHTi;IILHOE Aadoparoproii VK-13,
P P SO0t paboThI. OIIK-8.1,
uzyueHne yueOHoi OIIK-8.2
W HAY9IHOH
JIUTEPATYPhHI
- oopmieHue
nagzgzziggoﬁ YR-11,
) Samura VK-1.2,
1.5 3ammra Ouocdepsl OT 2 20U 10 pabore; naGopaTopHoii VK-1.3,
XHUMHYECKOTO 3arps3HECHHS - CAaMOCTOSATEIHHOE
HaydeHHe yaeGHOM paboThI. OIIK-8.1,
. OIIK-8.2
Y HAYYHOH
JIMTEPATYPHI
- oopmiieHne
grqeia n: . VK-1.1,
16 Amnanus 00BEKTOB . Osgogle)‘ ° 3amura YK-12,
o;c alolIel cpeibl 4 421 101 CaM(?CTOfITe}ILHOC AabopatopHoi VK13,
PYAIOMICH CpelL SHoit paboThI. OIIK-8.1,
n3ydeHHe yueOHoi OTIK-8.2
U HAY4HOMN
JIMTEPATYPHI
HWroro no pazneny 20 [20/121 65
Hroro 3a cemectp 20 |20/121 65 9K3aMeH
HWroro no aucuuminHe 20 |[20/12U1 65 9K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce npenonaBaHus JUCHMILIMHBI «XUMHS OKPYKAIOIIEH CPeabl» MPUMEHSAETCS
TpaauIMOHHAsS HHPOPMAITMOHHO-KOMMYHHKAIIMOHHAS 00pa30BaTeIbHbIC TEXHOIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TaKUM 00Opa3oM, JIEKIMsI IPOXOAMUT IO TUILY BOIPOCHI-OTBETHI-IUCKYCCHS.
[ToMrMO 3TOrO B JIEKIMU MOTYT UCIOJIB30BaThCs 3JIEMEHTHI poOIeMHOro u3noxenus. Ocoboe
MECTO B IpoIiecce MpenoJaBaHus AUCHUILINHBI «Du3ndeckast U KOJUIOUIHASL XUMUS» 3aHUMAIOT
JEKUUU C HCIHOJIBb30BAHUEM JIEMOHCTPAllMOHHOIO XHMHUYECKOIO JKCIIEPUMEHTA, KOTOPBIN
MO3BOJISIET HaWOOoJee MOJHO peaqnu30BaTh METOJ] NMPOOJIEeMHOr0 OO0Yy4eHHs 4yepe3 MOCTAHOBKY
Ipo0JIEM C HOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK TPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTh MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJarouuxcst JoMKHa ObITh HalpaBlieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4aommXxcst
[Ipencrasneno B mpunoxenuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs POMEKYTOUHOH aTTecTaluM
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HHPOPMAIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)
a) OcHoBHas auTEpaTypa:



1. barsxuna, H. A. Xumust okpyskaroriei cpenl : yaeoHoe mocooue / H. A. barsxuna. —
WBanoso : UT'CXA uwm. akan. J[.K.benseBa, 2018. — 40 c. — Texkcr : anekrponHbii // Jlans :
AJIEKTPOHHO-OMOmoreynass cucrema. — URL: https://e.lanbook.com/book/135250  (mara
obpamenus: 08.06.2021). — Pexxum gocrtymna: i aBTOPU3. OJIB30BATEICH.

2. XuMus OKpysKaromiei cpenl : yaeonoe mocodue / 5. W. Baiicman, T. B. Hypucnamosa,
JI. B. Pynakosa [u ap.]. — Ilepms : ITHUITY, 2010. — 325 ¢. — ISBN 978-5-398-00394-9. —
Tekcr : onexktponnsni // Jlamp : 937eKTpoHHO-OMOAMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/160959 (mara ooOpamenus: 08.06.2021). — Pexxum mpoctyma: st
aBTOPH3. TIOJIH30BATEIICH.

0) lonotHUTEILHAS JIUTEpaTypa:

1. ®omuna, H. B. Xumus oxpysxkaromiei cpeasl : yaeonoe nocodue / H. B. ®omuna. —
Kpacuospck : Kpac’AY, 2018, — 140 c¢. — Tekcr : osnexrponusiii // Jlanb
aJIeKTpOHHO-OnOmoreynass cucrema. — URL: https://e.lanbook.com/book/130139 (mara
oopamenus: 08.06.2021). — Pesxkum g0CTyMa: 11 aBTOPU3. TOJIH30BATEIICH.

2. OCHOBBI XMMHUH OKpYyKarolei cpezpl : yueOHoe mocobue / I'. U. Bepesun, T. A.
AnamoBuy, C. 0. OroponnukoBa, A. B. Anberosa. — Kupos : Barl'VY, 2018. — 207 c. — Tekcr
:  onekTpoHHbld /[ Jlamb . 21eKTpOHHO-OMOmMOoTeunass — cucrema. —  URL:
https://e.lanbook.com/book/164422 (mata obpamenus: 08.06.2021). — Pexxum jgoctyma: s
aBTOPH3. I10JIb30BATEIICH.

3. EcrecTBeHHOHAay4HbIC OCHOBBI XMMHUHU OKPYXAIOIIEH CPENIbl | y4eOHO-METOJMUECKOE
noco6wue / P. A. lllapumnos, . M. Bopucos, T. I'. Benepuukosa, P. M. Xanukos. — Ya : BI'TTY
umenn M. Axmymier, 2009. — 60 c¢. — Tekcr : oanekrponsbiii //  Jlanb
3JIEKTPOHHO-OMOmoTeynass cucrema. — URL: https://e.lanbook.com/book/43361  (mara
oopaienus: 08.06.2021). — Pesxkum g0CTyMa: 11 aBTOPU3. TOJIH30BATEIICH.

4. Tlonomapes, [I. A. 3agaun 1Mo XMUMHHM OKpY)KAroIIeH cpenpl: s OakajaaBpoOB IO
HanpasieHuto 241000 «3Quepro- u pecypcocoeperaroniye mporecchl B XUMHUYECKOH TEXHOIOTHH,
HedTexuMuK U OMoTexHoJIorun» : ydeoHoe mocodue / JI. A. Tlonomapes, E. B. bouaruna. —

Cankt-Ilerepoypr : CIIOIJITY, 2013. — 20 ¢. — Teker @ smektponubid // Jlaub :
JNEKTPOHHO-OMOMMoTeynass cuctema. — URL: https://e.lanbook.com/book/45469  (nmata
obpamienus: 08.06.2021). — Pexxum qocTyma: st aBTOPU3. TOJIb30BaTENCH.

5. ConmanbHO-3KOJIOTHYECKHE TEXHOJOTUU: HAyYHO-TeXHHYecKuid >xypHanm — ISSN
2RNN-20R1

B) MeToan4yeckne yKazaHus:

1. Xumusi OKpyXKaromei cpenpl. XUMHUs JTUTOCHEPbl @ METOAMYECKHe yKaszaHus |
cocraButenu T. A. JlyneBa, C. U. Jleuenko. — Kpacnosipck : Cubl'Y um. akanemuka M. ©.
PemernéBa, 2019. — 48 c¢. — Tekcr : anektponHblid // JlaHb : AIEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/147472 (nara oOpamenus: 08.06.2021). —
Pexxum noctyma: 11st aBTOpH3. MOJIb30BATENEH.

2. Oyke, C. JI. Xumusi OKpyXaromiel cpeipl: MpakTUKyM : ydeOHoe mocobue / C. JI.
dykc. — 3-e u3a., nepepad. u gon. — Kupos : Batl['VY, 2017. — 57 ¢. — Tekcr : anexTpoHHbIit //
Jlanp : snexTpoHHO-OMONMHMoTeuHass cucrema. — URL: https://e.lanbook.com/book/164427
(mara oopamenus: 08.06.2021). — Pexxwum nocTyna: [uist aBTOPH3. TOJIb30BATEIEH.

Kykosa, H. B. Xumus okpyxarwiiei cpeapl: J1a00paTOPHBIA TPAKTUKYM . ydeOHOE
noco6ue / H. B. XKyxkoga, O. B. [To3gusixoBa. — Capanck : MI'TIM um. M.E. EBceBbeBa, 2015. —
76 c. — Teker : anmektponHbii // JlaHb : 31MeKTpOHHO-OMOIMOTEe4Has cucrema. — URL:
https://e.lanbook.com/book/74457 (mata oOpamienus: 08.06.2021). — Pexum mocrtyma: s
aBTOPH3. ITOJIb30BATENEH.

[labanoBa, WM. II. Xumus okxpykaromend cpenpl: METOAWYECKHE YKa3aHUs K
nabopaTopHbIM pabotaMm . Metoauueckue ykaszanus / W. I1. [1labanoBa. — Cankt-IletepOypr :
CIIoI'JITY, 2012. — 36 c. — Tekct : anekTpoHHbIi // JIaHb : 3JIeKTPOHHO-ONOINOTEYHAS



https://e.lanbook.com/book/135250
https://e.lanbook.com/book/160959
https://e.lanbook.com/book/164422
https://e.lanbook.com/book/43361
https://e.lanbook.com/book/45469
https://e.lanbook.com/book/147472
https://e.lanbook.com/book/164427
https://e.lanbook.com/book/74457

cucrema. — URL: https://e.lanbook.com/book/45591 (mara oGpamienus: 08.06.2021). — Pexum
JOCTYTIA: JAJIsE aBTOPH3. MTOJIb30BATEICH.

Mertoanyeckne ykazaHUsi K JIaOOpaTOPHBIM 3aHSATHSM M CaMOCTOSTEIbHOW paboTe 1Mo
TUCIUIUTNHE XUMUSL OKPYKAIOIICH Cpebl UIsl CTYJICHTOB OYHOTO U 3a09HOTO OOYYCHHUS HAIPABIICHHS
noarotoBku 110100.62 Arpoxumust ¥ arporoYBOBEACHHE | METOUYECKHE yKa3aHus / cocTaBuTeNb E.
I1. UBanoBa. — Yccypuiick : Ilpumopckas 'CXA, 2015. — 42 ¢. — Texkcer : anexrpoHHbiit // JlaHb :
aJIeKTpOHHO-O0nOmoTeynas cucrema. — URL: https://e.lanbook.com/book/70629 (marta oGparienus:
08.06.2021). — Pexxum pocTymia: Uit aBTOPHU3. MOJIb30BATEICH.

r) [Iporpammuoe o6ecnneuenue u UHTepHET-pecypcehb:

IIporpammHoe obecnieyenne

HaumenoBanue .
1o Ne moroBopa CpoK JIeHCTBUS JTUIICH3UN

MS Windows 7
Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |, 135 41 17.09.2007 Gecepouo
Professional
7Zip CBOOOHO pacIpoCTpaHIeMOe OECCPOUHO
FAR Manager CBOOOIHO pacIpoCTpaHICMOC 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchblIKa

OnekTpoHHas 0a3a TepUOAMYECKUX W3naHui East
View Information Services, OO0 «MBUC»
HanunonanpHas nHGOPMAIMOHHO-aHAIUTHYECKAs
cuctema —  Poccmiickuii  umumexc  mayunoro|URL: https://elibrary.ru/project risc.asp
uutrposanus (PUHILL)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
WNudopmannonHas cuctema - EquHoe okHO JoCTyma K
HHGOPMAIMOHHLIM pecypcaM

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

®denepanpHOE roCyJapCTBEHHOE OFOJKETHOE

YUPEIKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
MPOMBIIIICHHOW COOCTBEHHOCTH))

Poccmiickas  T'ocynapcrsennas — OWONMOTEKA. | o/ rsl.ru/ru/4readers/catalogues
Karanoru

OnexTpoHHble pecypebl oubimoreku MI'TY um. I'.U. http://magtu.ru:8085/marcweb2/Default.asp
Hocoga ' — '

9 MaTepuaJibHO-TEXHHYeCKOe 00ecredeHrue TUCIUIIHHBI (MOTYJIs1)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:


https://e.lanbook.com/book/45591
https://e.lanbook.com/book/70629
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues
http://magtu.ru:8085/marcweb2/Default.asp

MatepuanbHO-TeXHUYECKOE O0ecieueHre TUCIUIUINHBI BKIIIOYAET:

Y4eOHble ayIUTOpUU MJsl TPOBEACHUS 3aHATUH JeKUMOHHOro THma. OcHalleHue:
MynsTuMeANHbIE CPEeICTBA XPAaHEHUS, TIepeaauu U MPeCTaBlIeHUs HHPOPMALIHH.

Y4eOHble ayauTOpuUM IS TPOBEICHHUS JIAOOPATOPHBIX 3aHATHH, TPYMIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIlMil, TEKYIIEro KOHTPOJS H MPOMEKYTOYHOM aTTECTAlIUU.
Ocnamenue: OOopynoBaHue ISl BBITIOJHEHHS JTA0OPATOPHBIX pabOT, XMMHUYECKas IMOCY/Ia,
peakTuBbl, Harnsanbie MaTepuanbl: TaOIUIIbI, CXEMBb, IIJ1aKaThI.

[TomereHust st CaMOCTOSTENILHOM paboThl oOyuaronuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenust 11l  XpaHEeHUsS ©  TPODUIAKTUYECKOTO OOCIYXKHBaHHS Yy4eOHOTO
obopynoBanusi. OcHamienue: Cremnaxu, ceiidpl Al XpaHeHUS Y4eOHOro OoOOpYyIOBaHMS.
WHCTpyMEHTHI U1 peMOHTA J1a00paTOpHOTo 000pYAOBaHUS.
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6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosiTenpHas paboTa OOyYarOmMXCS MOApPA3JesieTcsi Ha ayJUTOPHYIO, KOTOpas
IMPOUCXOJUT KaK BO BpPCMA na6opaTopHHx SaHﬂTHﬁ, TaK W Ha IJIAHOBBIX KOHCYJIbTAUAX, W Ha
BHEAYIUTOPHYIO, IPOUCXOASAIIYIO BO BPEMs IIOATOTOBKH O0YYaIOUIMMHUCS OTYETOB I10 JIAOOPATOPHBIM
3aHATHUAM U BBIIIOJIHCHUA AOMAITHUX 3aI[aHHﬁ.

AynuTopHas —caMOCTOsATeNbHAas paboTa OOYyYaloUmMXCsl MpPEAINojiaracT  IPOXOXKICHUE
TCCTUPOBAHUA. TecThl BKIIIOYAIOT TCOPCTUUCCKUC M IPAKTUYCCKUC 3aJlaHusA, OTBCTHI HAa KOTOPLIC
TpeOYIOT TIyOOKOro IMOHMMAHUS HM3Yy4EHHOrO Marepuana. TecThl MOCTPOEHBI €IMHOO0Opa3HO: K
KaXX/IOMY BOIIPOCY TpeAiaracTcs 4eThIpe BapHaHTa OTBETOB, CPEAM OJHMH NpaBWiIbHBIA. OOpaboTka
PE3YNIBTaTOB OCYIIECTBISETCS ITyTEM COIOCTABJICHHUS IOJYYCHHBIX PE3YJIbTAaTOB C JTAJIOHHBIMU H
IIPOTEKaeT O4YeHb ObICTpo. MakcumanpHOe KosmuecTBo OaiuioB — 10, konnyecTBo 3ananuii — 10, kaxnoe
3a/1aHue olleHuBaeTcs B 1 Gas.

BapHaHTbI TEeMAaTHYECCKHUX TECTOBBIX 3auaﬂm“4 AJIS TEKYIIEro KOHTPOJIst

Tect Ne 1
1. JI;ist TUMAYHBIX ITOYB XapaKTEPHO COOTHOIICHUE 00BEMOB TBEPIOH, YKHIKOW M ra3000pa3HOM
das:
a)2:1:1
0)1:1:1
B) 1:2:2
r)1:1:2

2. K TUNIMYHBIM KOMIIOHEHTaM OYBEHHBIX PACTBOPOB, KOHIIEHTPALIMN KOTOPBIX 3HAUUTEIBEHO
MIPEBOCXOIAT KOHIIEHTPAIMH APYTUX HOHOB, OTHOCSTCS KATHOHBI:
a) Ca®*, Mg®*, K*, NH;" Na*
6) AI**, Cu**, K*, NH,",Na*
B) Ca**, Mg, K* Fe**, zn?*
r) Ca”, Ba”", K*, AI** Na*
3._KucioTHOCTh MOYB MOXKET ObITh CHI)KEHA BHECEHHEM B IIOYBY:
a) U3BECTHSIKA
0) rurmca
B) KaJIUIHOMN CENUTpPHI
I') BCEX MEPEUNCIICHHBIX BEILECTB
4. I'maponuTryeckasi KHCIOTHOCTB TIOYB — 3TO KHCIOTHOCTH:
a) 00yCIIOBJICHHAs B3aUMO/ICHCTBHEM TIOYBBI C YKCYCHOKHCIIBIM HATPHEM
0) mposBistomascs mpu 00paboTKe MOYBbI pACTBOPOM HEUTPAJIbHOM conn
B) 00yCIJIOBJIEHHAS MTOTJIOMIEHHBIMU HOHAMH ATIOMUHUS ¥ BOAOPOAA
r) 00ycIIoBJIECHHAs HOHAMHU BOJOPO/Ia B IOYBEHHOM PAacTBOPE
5._HachleHHOCTh OYBbI OCHOBAaHHUSIMU OTIPENIENIAETCS CO/IepKaHUEM B TOYBEHHOM
MOTJIOLIAOIIEM KOMILJIEKCE:
a) KATHOHOB KaJIbIIUSI U MAaTHUS
0) KaTHOHOB HATPHSI U KaJUs
B) KAaTHOHOB QJIFOMUHUS U BOJIOPOJIA
T') BCEX TOYBEHHBIX KATHOHOB
6. IToaBMXHOCTH KATHOHOT'CHHBIX 3JIEMEHTOB B ITOYBAX:
a) BO3pacTaeT MpHU YBEJIMYEHUU KUCIOTHOCTH
0) HE 3aBUCUT OT KUCJIOTHOCTH
B) YBEJIMUMBAETCS MIPU YMEHBIIIEHUH KUCIIOTHOCTH
I') MaKCMMaJibHa B HEUTpaAIBHOU cpene



7. [TouBeHHBI BO3TyX 00OTAIICH 1O COCTaBY:
a) okcuaom yrieponaa (II)
0) okcuaom azora (II)
B) okcuaoMm yriepoaa (IV)
') KHCJIOPOJIOM
8. 3HaueHue aKTyaIbHOU MICTIOYHOCTH ITOYB O0YCIOBICHO HATMYMEM B IOUBEHHOM PacTBOPE:
a) NaOH, KOH
6) Na,CO3, NaHCO3, C&(HCOg)z
B) PaCTBOPHUMBIX COSJIMHEHUI aTFOMHHUS
') PACTBOPUMBIX COCTMHCHUH jKere3a
9. [oABM>KHOCTHh KATHOHOTEHHBIX 3JIEMEHTOB B [TOYBAX:
a) BO3pacTaeT NpH YBEIUUCHUN KUCIOTHOCTH
0) He 3aBHCUT OT KHCIOTHOCTH
B) YBEJIIMYMBACTCS MPU YMEHBIIICHUH KHCIOTHOCTH
I') MaKCMMaJibHa B HEUTpaAIBHOM cpelie
10. EMKOCTB 11€JI09HOTO Oaphepa B MOYBAX OMPEICIIAETCS:
a) KOJIMYECTBOM KapOOHATOB
0) KOJIMYECTBOM OOMEHHBIX KATHOHOB
B) COJICPYKAaHUEM OPTaHUYICCKOTO BEIISCTBA
I') 3HAYCHUEM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO IMOTCHIIAIIA

KoHTposbHbIe BONPOCHI /1J151 ONIPOCOB

. XMMUYECKHUH COCTaB JIUTOCHEPHI.

. XUMHYECKUH COCTAB TUIPOCPEPHI.

. XuMu4eckuit coctaB aTMoc(hepsl U )KMBOTO BEIIECTBA.

. OCHOBHBIE IKOJOTHYECKHE TTPOOIEMBI aTMOC(]EPHI.

. XMMUYeCKHUe MoKa3aTeln MOYB.

. XuMmu4aeckoe 3arpsA3HCHHUE IIOYB.

. buoxummueckue mporeccsl B BogoeMax. DBTpOPUKaIIH.

. PacipocTpanenue 3arps3HsIOMUX BEHIECTB B OKPYXKAIOIIEH cpere.
. buoreoxumudeckue 6apbephi.

. KpyroBopoTs! yriepona, azota u ¢ocdopa.

. KpyroBopoThI cephl 1 rajioreHoB.

. KpyroBopots! MeTamios.

. Kputepun o1ieHKM TOKCUYHOCTH 3arps3HSIONINX BEIIECTB

. KiacchI ormracHOCTH XMMHYECKHUX BEIIECTB.

. OnacHble XMMHYECKHE BEIIECTBA B OBITY.

. Bo3aeiicTBre Ha OKPYXKAKOIIYIO CPEAY MPOMBIIIIIEHHOCTH.

. Bo3aeiicTBue Ha OKpy»KaroIllylo Cpeay CeIbCKOro U KOMMYHAJIbHOTO XO35HCTBA.
. Bo3nieiicTBrE Ha OKPYKAIOUIYIO CPEly IHEPTETUKHU M TPAHCIIOPTAa.
. [lokazarenu kauecTBa BOJHBIX OOBEKTOB.

. Metoas! ananu3a nmpob atMochepHOTO BO3TyXa.

. MeTo/ip1 aHaNMM3a MOYB.
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TeMbl 10KI210B
. Kpyrosopot yraepona.
. Kpyrosopor a3ora.
. Kpyrosopot ¢ocdopa.
. KpyroBoport cepsl.
. KpyroBopot rajioreHos.
. KpyroBopor xene3a.
. KpyroBopoT 0CHOBHBIX MUKPO3JIEMEHTOB.
. Bo3zelicTBrE METAIUTYPIUU HA OKPYKAIOLIYIO CPENLY.
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9. Bo3zneiicTBrE TPAHCTIOPTA HA OKPYKAIOIIYIO CPELY.

10. Bo3nelicTBre XUMHUYECKOM MPOMBIIIJIEHHOCTH Ha OKPYXKAIOIIYIO CPeay.

11. Bo3nelicTBue SHEPreTUKU Ha OKPY>KAIOIILYIO Cpeny.

12. Bo3neicTBE CeIbCKOXO35MCTBEHHOTO MTPOU3BOACTBA HA OKPYKAIOIILYIO CPEAY.
13. BoznelicTBre ropHOI00BIBAIOIICH MPOMBIIIJIEHHOCTH Ha OKPYKAIOITYIO CPEy.
14. Bo3nelicTBre KOMMYHAJIBHOTO X0341CTBA HA OKPYKAIOIIYIO CpPeIy.

Memoouueckue pexomenoayuu: NOATOTOBKA JOKJIAJOB BEACTCA C HCIOJB30BAHMEM TEKCTa
JIEKUMU 10 COOTBETCTBYIOIIEH Teme, y4eOHMKOB M Y4E€OHBIX MOCOOWH, Hay4yHO-TOIMYJISAPHOU U
METOJIMYECKON JIUTEpaTyphl, MEepUOANYECKUX U3gaHui. [Ipe3eHTanus — 3T0 CpeACTBO BU3yaIU3aAlUH
IIPEJICTABICHHOIO B JoKJIage Marepuwia. OHa JOIDKHA COOTBETCTBOBATH IOPSIAKY H3JIOKEHMS,
WUTIOCTPUPOBATH OCHOBHBIE TE3UCHI JOKIIAa, COJIEPKaTh KaueCTBEHHBbIE rpaduueckue (IuarpamMmbl,
THCTOTpaMMBbl, Tpaduku) u (poTomaTepuansl, HUPPOBBIE TaHHBIE YAOOHO NPEACTABIATH TAaKXKe B
TabnuuHor opme. OOBEM JOKITA/a U CONPOBOXKIAIOIICH €ro MPEe3eHTAIMd BBIOUPACTCS C y4ETOM
TpeOOBaHUH perJaMeHTa.

Tembl pedepaToB
. 'maBHbIE U paccessHHbIC XUMHUECKUE 3JIEMEHTHI B 3¢MHOH KOpe.
. @akTOpBI, 00YCIOBIMBAIOIINE Pa3HOOOpA3Ke TIOYB HA 3¢MHOM IIape.
. Ob11as xapakTepucTHKa MOA3EMHOM rupocgepsl.
. @opMupoBaHUE cOCTaBa BOAbI MUPOBOro OKeaHa.
. ITone3Hble MCKOMaeMble OKeaHa.
. Knmaccugukanus 6omot u mytu ux odpa3oBanusi.
. [Ipupoanslie a3po301u B aTMoOchepe.
. EcrecTBeHHas1 pagrioakTUBHOCTH aTMOC(hepHI.
. Pacnipeienienne Macchl )KMBOTO BEIIECTBA B HAPYKHBIX 000JI0YKaX 3eMJIH.
10. 3HaueHre MUKPO3JIEMEHTOB ISl dKUBBIX OPIraHU3MOB.
11. AHann3 CTOYHBIX BOJ
12. Ananu3 Taba4HON MPOTYKIIUHU.
13. AHanu3 BBIXJIONHBIX Ia30B.
14. Ananu3 neKapCcTBEHHBIX CPEJICTB.
15. Ananu3 3arps3HEHHOCTH TOPOJOB.
16. DneKTpOXUMHUYECKHE METOBI OTIPEAETICHUS TSHKEIBIX METAJUIOB.
17. ABTOMaTU3MpOBaHHBIE METO/IbI aHATIN3a 00BEKTOB OKPYXKAIOILEH cpeibl.
18. CeHcopHble METO/IbI aHAIN3a OOBEKTOB OKPYKAIOLIEH cpeabl.
19. Meroapb! onpeneneHus CaeA0BbIX KOJIMYECTB BEIIECTB.
20. Metoap!l uaeHTH(OUKAIIIH SITTOB.
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Memoouueckue pexomenoayuu: Pedepar, kak ¢GopMa caMOCTOATEIbHONW HAy4YHOW pabOTHI
CTYJCHTOB, - 9TO KpaTKUi 0030p MaKCUMAaIbHOTO KOJMYECTBA JOCTYMHBIX MyOIHKAIUil 10 3aaHHON
TeMe, C AJIEMEHTaMH COTIOCTABUTEILHOTO aHAJTN3a IAHHBIX MATEPHAJIOB U C TIOCIICTYIOIIIMMHE BBIBOJJAMHU.
[Tpu mpoBeaeHNN 0630pa JOMKHA TPOBOJUTHCS U HCCIIeI0BaTeNbCcKas paboTa, HO 00bEM ee OrpaHUYEH,
TaK KaK aHAIM3UPYIOTCS YXKe CICIIaHHBIC NPEIBIIYIINMA HCCISAOBATEISIMA BBIBOJBI U B CBS3U C
HEOOIBIIMM 00BEMOM JaHHOUM (hopmbl paboThl. [IpenonaBarens peKOMEHIYET JIUTEPaTypy, KOTopas
MOJKeT OBITh MCIIOJIb30BaHa JIJIS HAIMCAaHUs pedepara

KoHTpoJibHbIE BONIPOCHI K IK3aMeHY
1. ITpenMeT u 3a1a4M XUMUU OKPY>KAIOIIEN CPEBI.
2. DKONOro-XMMHAYECKHE METO/IbI U3YUYEHHNS U OLIEHKH OKPYKaroLIEN CpeJIbl.
3. O0Opa3oBaHuE 3eMHOI KOPBI U aTMOC(EPHI.
4. XUMUYECKUHA COCTaB JTUTOCHEPHI.
5. Xumudeckuii coctaB ruipochepsl.
6. XUMHYECKUH COCTaB aTMOC(EPHI.
7. XuMU4ecKuii coctaB Ouocdepsl.



8.

FGOXI/IMI/I‘IGCKI/IC, OMOJIOTHYECKHE U AHTPOIIOI'€HHBIC HMCTOYHHKU MUKPOKOMIIOHCHTHBIX

npumecel B atmocdepe.

9.
s dexT.
10
11
12

Cwmoru. O30HOBBIM 3alIMTHBIA cJIOM. MexaHu3mbl paspylieHus o30Ha. «llapHUKOBBIN

. PannoaktuBHOE 3arps3HeHne 6uocqepsl.
. ITouBbl. XMMUYECKUI COCTAB, CBOMCTBA, 3arpPsI3HEHUE.
. OOmme st OonpIIMHCTBA TMMOYB peaknuu. Kartwonnelii oOmeH. I[loreHnmanbHas

KUCJIOTHOCTh NTOYB. LI{es109HOCTh MOYB.

13.
14.
15.
16.
17.
18.
19.
20.

21

OKHUCITATEIIEHO-BOCCTAHOBUTEIIBHBIC PEXUMBI. [ yMUpUKaIHS TOYB.

[IpecHble BOIBI IOA3EMHOM ruaApochepsl.

XuMus MMPECHBIX NTOBCPXHOCTHLIX BOM.

PacTBOpeHHBIE TBEPIbIC BEIIECTBA MTPECHBIX BO/I.

Buonornyeckue npoueccsl B ruapochepe.

[TuTarenbHbIC BEMIECTBA U ABTPOPUKAIHS BOJTOSMOB.

q)I/I?;I/IKO-XI/IMI/I‘IeCKa}I, OnoreHHas ¥ TEXHOI€HHAs MUrpamnus 3JICMCHTOB.
bruoreoxumMuuecKre UKIIbI.

. OcobGeHHOCTH pacpoCTpaHeHus, TpPaHC(HOpMAIIK M HAKOTUICHUS 3aTrPSA3HSIOIINX BEIIECTB B

OKpY>Karoleu cpene.

22

. HepeHoc BCIICCTB NPHUPOAHBIX WU NPHUPOAHO-aHTPOIMOICHHBIX JIaHIIHIa(bTOB B HaAIIpaBJICHUU

«IIOYBA-BO3AYX».

23

. Ilepenoc BewecTB NPUPOAHBIX U MPUPOJHO-aHTPONOTEHHBIX JAaHAIA(TOB B HAIIPaBJICHUU

«BOOAa-BO3YyX».

24

. [lepeHoc BeliecTB MPUPOIHBIX U MPUPOJTHO-AaHTPOIOTECHHBIX JIAHAA(TOB B HAITPABICHUHI

«I104YBa-BOJa».

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42

43.
44.
45.
46.
47.
48.
49.

CpEeIbL.

50.

[ToctyruieHre U HaKOIJIEHUE Pa3IMYHbBIX BELECTB B )KUBBIX OPraHU3Max.
I'eorpaduueckuii nepeHoc BEIECTB MPUPOIHBIX U MPUPOIHO-aHTPOIOI€HHBIX JaH 1A TOB
bruoTtnueckuii nepeHoc BEeIecTB MPUPOJAHBIX U IPUPOIHO-AHTPOIIOT€HHBIX JIAHIIA(TOB.
['eoxumuueckue O0apbepsbl.

KpyroBopoTbl 371eMEHTOB B IPUPOAHBIX U IPUPOIHO-AHTPOIIOTEHHBIX JIaHIIa()TOB
KpyroBopoTsl Makpo31eMeHTOB: yriiepoaa, a3ota, Gpochopa, cepsbl.

Knaccudukanus u GpyHKIMH XeMOMEIUATOPOB.

Bupl BO3/1eHCTBHSI OJUTIOTAHTOB HA JKUBBIE OPTaHU3MBI.

Kputepun o11eHKM TOKCHYHOCTH BEIIECTB.

Knaccel omacHoCTH 3arps3HAIONIMX BEIECTB.

Buibl 5K0710rH4€CKMX HOPMATHBOB.

[TosuttoTaHTHI B OBITY.

CaHuTapHO-3alIUTHBIE 30HBI.

XVMHYECKOE 3arpsI3HEHUE U OXpaHa M0YB.

MeTopl peKyIbTUBALIUY TOYB.

MeToap! OYMCTKH aTMOC(EPHBIX BEIOPOCOB.

CucreMbl OYMCTKH CTOYHBIX BOJ.

. YTunnsauus U CKJIaAupOBaHKUE TBEPABIX OTXO/I0B.

MeTo 161 BTOpUYHOTO UCIIOJIB30BaHUS OTXO/I0B.

[TpaBuna or6opa npod armMmochepHOro Bo3ayxa.

[TpaBuiia or6opa mpod BOBI U3 OTKPHITHIX BOJOCMOB.

[TpaBuna or6opa pob noussl. BogHas, coneBast M KUCIOTHAS BBITSDKKH U3 TIOYBBI.
[TpaBuiia HOArOTOBKU PaCTUTEIBHBIX OOPA3IIOB K aHAIHU3Y.

KavecTBeHHBIH aHANNU3 IPUPOTHBIX OOBEKTOB..

XUMUYECKHEe METO/bl aHaJu3a U MX HCIOJIb30BAaHUE B aHAIM3€ OOBEKTOB OKpYXKarolleu

DOU3NKO-XUMHUYECKIE METOJABI aHalm3a MW HNX HUCIIOJIb30BAHHC B aHaAJIN3C 00BEKTOB

OKpY>Karolleu Cpeibl.



IIpumepsbl 3a1aHU KOHTPOJIbHBIX PadoT:

«Xumuueckue npoueccel 6 ammocgepe»
1. Kak u3meHnsiercss o BbICOTE Temriieparypa B armocdepe? C deMm CBsI3aH TakOW XapakTep

W3MEHEHMsI TeMIIepaTyphl?
2. Yro Takoe TeMmIlepaTypHble MHBEPCUU M KaK OHU BIIMSIOT Ha PacIpOCTPAHEHUE BEIIECTB,

IMOCTyIHaromux B aTMOC(l)epy W3 Ha3eMHBIX UCTOYHUKOB?
3. Kakwme 3arpsA3HA0IHUEC BCUICCTBA, NOCTYMNAOMIUMC N3 HA3CMHBIX HCTOYHUKOB CIIOCOOHBI

BBI3bIBaTh YMEHBIIICHHE KOHIIEHTPAllUU 030Ha B cTpaTtocdepe?
4. Kakue nmpoAyKThl MOJy4yaroTCsl B pe3yjbTaTe OKHUciIeHHs meraHa? Hamummre cymmapHoe

YpaBHEHHE PEAKIUH.
5. Kakumum mnpoueccamu oOnpeaensercs HW3MEHEHHE KOHILIEHTPAalU CEpHOM KHUCIIOTHI,

oOpa3yroliencs Ipu OKUCICHUH TUOKCH/IA CEPHI B BO3ayXe?

«Xumuueckue npoueccwl 6 2udpocgepe»
., -1
1. ConepxaHue aHHOHOB raJIOT€HOB B MOPCKOM BoJIe (MJIH ~) COCTaBISIET

lcr Br IF I |
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Onpenenuts 3HaU€HUE XJIOPHOCTU B IPOMUILIIE.

2. C KaKuMHU aHOMAJIbHBIMUA CBOMCTBAMH BOJIbI CBS3aHO BJIMSIHUE TUIPOCPEphl HA KIUMaT?

3. Kakue ypaBHEeHUS UCTIONIB3YIOTCS JJI OMMCAHU KapOOHATHOM CHCTEMBI IPU PAaBHOBECHH
BOJIbI C KapOOHATOM KaJbIIHA U BO3IYXOM, COACPIKALINM YTIICKHCIIBIN Ta3?

4. KakuMu XMUMUYECKUMU TIPOIECCAMH ONPEEIISIOTCS OKUCITUTENIbHO-BOCCTAHOBUTENLHBIC
yCJIOBHS B Bojoemax?

5. PaBHOBecHe MeXly KAKUMH KOMIIOHEHTaMH NPUPOJIHBIX CUCTEM OINPEIEISIETCS 3aKOHOM
I'enpu? OT Kakux napamMeTpoB 3aBUCUT KOHCTaHTa ['eHpu?

6. IlpencrasbTe B Buje hopmyisl KypioBa cpeanuii coctaB 10K A€BOI BOIbI

CocTaB pedHoi BOIBI (MiTH ):
INa*  |Mg®  |ca® K* [HCO; [0/ [cr |
58  [34 120 2,1 13,5 12 [57 |




INPUJIOKEHUE 2

7. OnleHOYHbBbIE CPeACTBA /ISl NPOBEEHUS MPOMEKYTOYHOM aTTeCTAMU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCIUIIMHE 32 ONPEICIICHHBIN IepHoJ 00yICHHS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTeCTAMHU:



Ko, HNuaukaTop 1OCTHKEHUS
A A p I OrneHOYHBIC CpPEICTBA

MHAMKATOpa KOMIIETEHIIUH
YK-1
Crioco6eH oCyIecTBISTh MOMCK, KPUTHYECKHH aHAJIN3 M CHHTE3 HH(OpMAINK, TIPUMEHITh CUCTEMHBINA TOJXOJ1 JJISl pEIICHUS OCTABJICHHBIX 33124
YK-1.1 AHanuzupyeT 3anady, Bbluess ec | Tembt 00k1a006
0a3oBbIC cocrasisronue, | 1. Kpyrosopor yrnepona.
paccMaTrpuBacT 5 npeanaraet | 2. KpyroBopot asora.
BO3MOXXHBIE BapuaHThl pemeHwus | 3. Kpyrosopor docdopa.
NIOCTABJICHHOW 3aJ[a4M, OLIEHUBAA UX | 4, KpyroBopoT cephl.
JIOCTOMHCTBA U HEJIOCTAaTKU 5. KpyroBopOT raJlOreHoB.
6. KpyroBoport xerne3a.
7. KpyroBopoT OCHOBHBIX MUKPORJIEMEHTOB.
8. BozneiicTBre MeTaTypriuy Ha OKPY/KaIOIIYyI0 Cpemy.

9. BozneiicTBre TpaHCIIOpTa Ha OKPYXKAIOIIYIO CPELLy.

10. Bo3neiicTBrie XUMHUYECKON TPOMBIIUIEHHOCTH Ha OKPY>KAIOLIYIO CPELy.

11. Bo3neiicTBre 3HEPIeTUKU Ha OKPYKAIOLIYIO Cpey.

12. Bo3aeiicTBrE CENbCKOX03SMCTBEHHOTO MMPOU3BOJICTBA HA OKPYKAIOIIYIO CPELLY.
13. BozaeiicTBue ropHO100BIBAIOIIEH TPOMBIIIICHHOCTH Ha OKPYKAIOIIYIO CPEy.

14. Bo3nelficTBHE KOMMYHAQJIBHOTO XO35HCTBA HA OKPYKAIOIILYIO CPEy.

YK-1.2 Omnpenensier, uHTepnpetupyer U | Temwt pepepamos
pawxupyer uHopmarnuio, | 1. I'1aBHbIE M pacCeSHHbIE XUMUYECKHE DIIEMEHTBI B 36MHOM KOPE.
TpedyeMyro TS pemienus | 2. @axTopsl, 00ycI0BINBAIONINE PAa3HOOOPa3ne MOYB HA 3eMHOM IIape.
MOCTABJIEHHOMN 3a7a4H; | 3. OOmas xapakTeprucTHKa TO3EMHOM TUApochephl.
OCYHIECTBIISIET MOMCK HMH(OPMauy | 4, dopMupoBaHKe cOCTaBa BOI5I MHPOBOTO OKEaHa.
IO Pa3INHBIM THIIAM 3alIpOCOB 5. Ilone3Hble nCKOMaeMble OKEaHa.
6. Knaccudukarust 60JI0T ¥ IyTH UX 00pa3oBaHMs.
7. IlpuponHsie a3po3onu B atmochepe.
8. EcTecTBeHHast paJuOAKTUBHOCTH aTMOCQEPBHI.

9. Pacnipenenenuie Macchl )KMBOTO BEIIECTBA B HAPYKHBIX 00070UKaxX 3eMIIH.
10. 3HaueHre MUKPOAIEMEHTOB JIJIsl J)KUBBIX OPTaHU3MOB.

11. AHajgn3 CTOYHBIX BOJI

12. Aranu3 TabaqHON MPOTYKITUH.

13. AHanu3 BBIXJIOIMHEIX Ta30B.




Kon Nuaukatop AoCTHXEHUS
WHJUKaTOpa KOMITETCHIIUHT Oueroumbie cpencTsa
14. AHanu3 JeKapCTBEHHBIX CPEACTB.
15. AHanu3 3arpsA3HEHHOCTH TOPOJIOB.
16. DneKTpOXUMHYECKHE METO b OIIPEICTICHUS TSKEIBIX METAIIJIOB.
17. ABTOMaTH3UPOBAHHBIE METO/IbI aHAJIN3a 0O0BEKTOB OKPYKAOIIEH CPEIbl.
18. CeHcopHble METObI aHaM3a 00BEKTOB OKPYKAIOLIEH Cpe/ibl.
19. MeTopl onpeiesieHnst CIEA0BbIX KOJIMYECTB BELLIECTB.
20. MeTtobl HISHTH(PUKAIIH STOB.
VK-1.3 [Tpu 00paboTke unbopmanuu | Ilpakmuueckue 3a0anusn
ornuyaer  (GakTel OT  MHEHUH, 1. Ob6ocnyiite rpanuibl Ouochepsl B mpeaenax atMochepsl,
WHTEpIpeTaui, OILICHOK, | ruapocdepsl, mutocdepsl. OTMETHTE TpaHULIBI OMOC(ephl (BEpXHSIs TPaHUIIA
dbopMupyer coOCTBEeHHBIC MHEHHS | | B aTMoc(hepe, HIDKHSIS TpaHUIa B OKeaHe, HIDKHSSI TPaHUIa B 36MHOH KO-
CYXJCHHs, apryMEHTHPYET CBOH | pe€) Ha puC.

BBIBOJIbI U TOUKY 3pCHHA

Puc. I'panuusr 6uochepsr

2. PackpoiiTe rinaBHbIE 3aKOHOMEPHOCTH 3BOJIIOLUHU Onochepsl, MPUAEPIKUBASICH CXEMbI
OINMCAHUS ITANOB, TOKA3aHHBIX B TAOJIUIIE:

I'eonmornueckuit
nepuoJ (CpoKu)

Oran [Tporeccst Ha 3emute CymHocTh mporec-

COB, UX IMOCJIICACTBUA

1. JloOnoTnueckas
9BOJTFOLIHSI

OobpazoBanue
IUTAHETHI 3eMJIA.
Bo3zaukHOBeHUE




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

aTMoc(hepsl.
OO6pa3zoBanue
OpraHUYECKHUX
BCIIICCTB.
[TosiBnenue
KpPYroBOpoTa
OpraHUYECKHUX
BEIIIECTB

2. buornueckas Bo3nukHoBeHUE
SBOJIOLHS JKU3HH.

IlosiBnenue
(OTOCUHTE3UPYIOLINX
pacTeHuit

" T.J.

OIIK-8

Crocoben OCYIICCTBJIATH NEAATrOTUYCCKYIO ACATCIIBHOCTE HA OCHOBC CIICHWAJIbHBIX HAYYHBIX 3HAHHI

OIIK-8.1

[Inanupyer W NPOBOAWT HAy4YHBIE
HCCIEeA0BaHUsA B o0nactu
MIE€JarOrN4eCKOM AeSITENIbHOCTH

Ilpakmuueckue 3a0anusn
1. Conep:kaHre aHMOHOB TaJIOTEHOB B MOPCKOM BOJIE (MIH™") cocTaBIsIeT
e | Br | F [T |
| 20000 | 68 | 14 [ 006 |
Onpenenutb 3HaYEHUE XJIOPHOCTH B TPOMMUILIE.
2. C KaKuMHU aHOMAJIBHBIMUA CBOMCTBAMH BOJIBI CBSA3AHO BJIMSIHUE TUIPOCQEpPHl HA KITUMaT?
3. Kakue ypaBHEHUS UCIIONB3YIOTCA IS OMUCAaHUS KapOOHATHOM CHCTEMBI IPU paBHOBECUU
BOJIbI ¢ KApOOHATOM KaJIBITUS U BO3JTyXOM, COJIEP)KAIIUM YTJICKUCITBIN Ta3?
4. KakuMu XMMHUYECKUMU MTPOLIECCAMH OIPEAEIISIOTCS OKUCIUTEIHbHO-BOCCTAHOBUTEIIbHbBIE
yCJIOBHS B BojoeMax?
5. PaBHOBecHe MeX 1y KAKUMUA KOMIIOHEHTaMHU MPUPOJIHBIX CUCTEM ONPENEIAETCS 3aKOHOM
I'enpu? OT Kakux napamMeTpoB 3aBUCUT KoHcTaHTa ['eHpu?




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT

6. [Ipeacrasere B Buze hopmyinbsl KypiioBa cpeiHuil cOCTaB 10K IEBOM BOJIBI
CoctaB pedHoil BOBI (MIH):

Na* Mg? Ca™* K* HCO3 S04~ Cl

+
| 58| 34| 20 | 21 | 35 | 122 [ 57 |
OIIK-8.2 Hcnons3yeT crnenunaibHble HAyYHBIE Ilpakmuueckue 3a0anus

3HAHUS JUTST MTOBBIIICHUS
3 PEKTUBHOCTH  TEIArOru4eCcKOM
NEeSATEIbHOCTH

1. Kak u3meHsiercss mo BbicoTe Temreparypa B atrmocdepe? C deMm CBS3aH TakOW XapakTep

WU3MEHEHUs TeMIIepaTyphl?
2. Yto Takoe TeMmmepaTypHble MHBEPCUU U KaK OHM BIIMSIIOT Ha PacHpOCTPaHEHUE BELIECTB,

MOCTYMAIONINX B aTMOc(hepy U3 Ha3eMHBIX UCTOYHUKOB?
3. Kakue 3arpssssolmue BeIIECTBa, MOCTYMNAIOMME U3 Ha3eMHBIX HMCTOYHHKOB CIIOCOOHBI

BBI3BIBATh YMEHBIIIEHUE KOHIICHTPAIIUK 030Ha B cTpartochepe?
4. Kakue mpOAyKTHI IMOJIyYAIOTCSl B pe3yJibTaTe OKHUCJICHUs MeTaHa? Hamummre cymmapHoe

YpaBHEHUE PEAKLIHUH.
5. Kakumm 1poueccamMu OIpenensieTcss HU3MEHEHHE KOHLEHTPALMU CEPHOM  KHUCIOTHI,

00pa3yromecst mpu OKUCICHUU TUOKCUIA CEPBI B BO3IyXe?




0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJH H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHas aTTecTauus MO AUCHUILIMHE «XUMHUS OKpPYKaIOLIEH Cpeabl» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJAIOIIUMUCS 3HAHUMN, U
MPAKTUYECKUE 3aJaHMsl, BBISBISIIOIINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
pOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢opMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKHUX BOMPOCA U OAHO IMPAKTHUECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OUEHKY «OTJHYHO» (5 0amnoB) — oOydarouuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOE W TIIyOOKOe 3HaHue
yueOHOro Marepuasa, CBOOOJHO BBHIMOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIMEpPHUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLIGHKY «YyI0BJIETBOPHUTEJIBLHO» (3 0amia) — oOydyarouuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMITETECHIIMIA: B X0JI€ KOHTPOJIBHBIX MEPOIPUATHI JOMYyCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYyYarolIUiCs
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONIEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
HepeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEeyJ0BJIETBOPUTEJIbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOro MaTepuaa, 10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET IM0Ka3aTh
MHTEJUICKTYaJIbHBIE HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXKeT NoKa3aTh 3HAaHUs Ha
YPOBHE BOCIPOM3BEACHHUS U 00BICHEHNS HH()OPMAIMH, HE MOYKET TI0Ka3aTh HHTEIJICKTYalIbHbIC
HaBBIKU PELIEHUs MPOCTHIX 3ajay.



