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1. IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHs MO JMCLHHUIJIMHE, COOTHECEHHBIX C
IUVIAHMPYEeMBIMH Pe3yJIbTATAMM OCBOEHHS 00pa30BaTe/IbHONH MPOrpaMMbl

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJIKEH OBJIAJICTh

CIIEAYIOIIMMHU pe3yiibTaTaMu 00y4eHHUs 110 JUCIUILINHE:

Pesynbrarsl 00ydeHus !

dopmupyeMasi KOMIIETSHITUS
(c ykazaHueM Kkojia)

[Tpumevanue

3HaHus 3HaTh:

MPUHIIUIBI 3HAHUS O COBPEMEHHOM
(buznvecKoi KapTUHE MHpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX

OIIK-3 criocoGHOCThIO
UCIIOJIH30BATh 3HAHUS O
COBpEMEHHOM (pu3nyecKoit
KapTUHE MHUPA,

3aKOHOMEPHOCTSIX, CTPOEHUHU | IPOCTPAHCTBEHHO-BPEMEHHBIX
BEIECTBA IS MMOHUMAaHUS | 3aKOHOMEPHOCTSIX, CTPOECHUU
OKpYXKAIOIIero Mupa W SBICHUI BEIECTBA JJIsl TOHUMAaHHUs
MIPUPOJIBI; OKpYXKaIOIIero Mupa u
SIBJICHUI TIPUPOJIBI
YMmenus YMeTh: OIIK-3 criocoGHOCTHIO

1. omepupoBaTh 3HAHUSIMH O
COBpEMEHHON (pU3MUYecKoil KapTHHE

MUpa, MPOCTPAaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA IS

MMOHUMAaHUSl OKPYXKAIOIIEro MUpa u
SIBJICHUW MPUPO/IBI,

2. MPUMEHSTh 3HAHUS 0
COBpEMEHHON (pU3MUYecKoil KapTHHE
MUpa, MPOCTPAaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA IS
MMOHUMAaHUSl OKPYXKAIOIIEro MUpa u
SIBJICHUU TIPUPOJIBI

MCIOJIb30BaTh 3HAHUS O
COBpEMEHHOM (pu3nyecKoit
KapTUHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUU
BEIECTBA /Il TOHUMAaHUs
OKpYXKaIOIIero Mupa u
SIBJICHUI TPUPOJIBI

Bnanenus Bnaners:
(HaBBIKH / 1.JIoHATHHHBIM U
OTIBIT TEPMUHOJIOTUYECKUM arapaToM

NESTENPHOCTH) | 3HAHUS O COBPEMEHHOM (PU3MUECKON
KapTUHE MUPa, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOEHHUHU BEIeCTBa JJIs
MMOHUMAaHUS OKPYXKAIOIIEro MuUpa u
SIBJICHUI TIPUPOJIBI

2. METOaMH aHAJIN3a U OLIEHKHU
nH(OPMALIUY C TOMOIIBIO 3HAHUH O
COBpEMEHHOM (pU3NYECKON KapTUHE
MHpa, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHHUHU BEIeCTBa JJIs
MMOHUMAaHUS OKPYXKAIOIIEro MuUpa u
SIBJICHUW TIPUPOJIBI

OIIK-3 criocoGHOCTHIO
UCIOJIb30BaTh 3HAHUS O
COBpEMEHHOM (pu3nyecKoit
KapTUHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUHU
BEIECTBA /Il TOHUMAaHUs
OKpYXKaIOIIero Mupa u
SIBJICHUI TIPUPOJIBI

3Hanus 3HaTk:
MIPUHIIHATIBI peanuzamnuu u
yIpaBJICHUS

ITK-2 cnocoOHOCTRIO K
peanu3aly | ypaBICHHIO
OMOTEXHOJIOTHUYECKUMU




OMOTEXHOJOIrNUYECKUMHU poIeccaMu

poIeccaMmu
VYMmeHus VYMmeTh: IIK-2 criocoOHOCTEIO K

l.omepupoBaTh  3HAHUAMH 00 | peaJM3allMU U YIPABICHUIO

yIpaBJICHUN OMOTEXHOJIOrNUYECKUMHU

OMOTEXHOJOIrNUYECKUMHU poIeccCaMu

MPOIIECCAMH,

2. MPUMEHSTh 3HAHUS 0

peanuzamnuu u yIpaBJICHUN

OMOTEXHOJOrNUYECKUMHU

MPOIIECCAMH,

3. aHaJIM3UPOBaATh JIAHHBIE

pe3yNbTaToB HCCIIEIOBAHU I

peanuzamnuu u yIpaBJIeHUS

OMOTEXHOJOrNUECKUMHU

poIeccaMmu
Bianenus Biagers: ITK-2 ciocoOHOCTRIO K
(HaBBIKH / 1. MOHATHHHBIM W | peaau3aiyy ¥ YIpaBICHUIO
OITBIT TEPMHUHOJIOTUYECKHUM aIlliapaToM o OMOTEXHOJOIrNUYECKUMHU
JESTENHPHOCTH) | peaTu3aiu u yIpaBJICHUN poIeccaMu

OMOTEXHOJOrNUECKUMHU

MPOIIECCAMH,

2.METOJaMH aHajJu3a ¢ OILEHKHU

nHpopmanuu rmapamMeTpoB

peanuzamnuu u yIpaBJICHUS

OMOTEXHOJOrNUECKUMHU

poIeccaMmu

2. leau n MecTo IMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Hucuunnuna «Heopeanuueckas xumusy OTHOCUTCA K 630601 YaCTH.

Hucuunnuna uzydaercsi Ha 1 xypce(ax) B 1 cemectpe(ax).

Jl511 0CBOEHUS TUCIUIUIMHBI HEOOXOAUMBI KOMIIETEHIIMH, COPMUPOBAHHbBIE B PaAMKaX HU3y4eHHS
CJIEAYIOIIMX AUCUHUIINH: XUMUYECKUE HAyKH B CpeHEN 1IKoie, (pu3uka, MaTeMaTHKa.

Lenu u3ydyeHus QUCHMILIAHBI:
1. 3HAKOMCTBO C BHYTPEHHEW JIOTUKOW XUMHMYECKOM HayKH, H3y4Y€HHE OCHOBHBIX 3aKOHOB H
3aKOHOMEpPHOCTEH XUMHH, CTPOCHHS BEIIECTBA M NPHUPOJbI XUMHYECKOM CBSI3M, a TakkKe O
3aKOHOMEPHOCTSIX MIPOTEKaHUS Pa3IMYHBIX XUMUYECKUX MTPOLIECCOB;

2. W3yuenune marepuana Mo XUMHHM DJIEMEHTOB M H3MEHEHHUS CBOMCTB MPOCTHIX BEUIECTB U
COEIMHEHUH 3JIEMEHTOB I10 TPyIaM U NepUoAaM MEePUOIUIECKON CUCTEMBI;
3. N3ydenne B3anMoIeHCTBUS Pa3IMYHBIX BEIIECTB C OKPYKAIOIIEH cpenoi, nx (pU3n0JIOrHIecKoe u

(dapmakosioruueckoe JeHCTBUE, OMOJOrMYecKas poJib, NMPUMEHEHHUE B MPAKTHUECKOW NeATeIbHOCTH
YeJI0BeKa, IKOJIOTMYECKUX MPOOIieM, CBA3aHHBIX C UX UCIIOJIb30BAHUEM.

3ajauaMu M3y4aemMoro Kypca SIBJSETCS H3yYeHHE 3aKOHOMEPHOCTEH MPOTEKaHHUS XUMHUYECKHX
MIPOIIECCOB U MPUMEHEHHE JJAaHHBIX 3aKOHOB K HEOPTraHUYECKOM XUMHUH, TO3TOMY HEOOXOAUMO:

1. CucremaTu3upoBaTh M CTPYKTYpUpPOBaTh, PACIIMPUTH 3HAHHS B OOJACTM XUMHH — a
MMEHHO O0O0Ileld M HEOpPraHM4ecKOM XUMHUU C LENbI0 BBIABICHUS B IOTOKE HaydyHOW HHpOpMmanuu
(byHIaMEHTaTbHBIX 3aKOHOMEPHOCTEH U YHUBEPCATbHBIX MPUHIIUIIOB IPUPO/IBI.

2. dopMupOBaTh AUATIEKTHUKO-MATePUANIUCTUYECKUE B3MIAABl MPH M3YYEHUHU OOIEed u
HEOPraHUYE€CKON XUMUU.
3. [IpuMeHSTh MEXINpPEAMETHBIE CBS3W MEXAY OOIIEH W HEOPraHUYECKOW XHUMHUEH |
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OMOJIOTHYECKUMHU HayKaMH MpH OOBSCHEHUU TeX WM HMHBIX XUMUYECKUX SBICHUH, B TOM YHUCIE
MPOTEKAIOUIUX B KHBOI mpupojae. Ha 3Toit ocHOBe popMHpOBaTH XUMUYECKYIO U €CTE€CTBEHHOHAYUHYIO
KapTUHY MHpa.

4. C aT0i1 11e71BI0 YACIUTh 0C000€ BHUMAHKE TEM paszzesiaM oOIIel, HEOPraHMYECKOU XUMHUH,
KOTOpbIe HarboJiee BaXKHBI I IOHUMAHUS 3aKOHOB TIPUPO/IBL.
5. Ha nmpumepe ycTaHOBICHHUS MEXIPEIMETHBIX CBsI3el 00IIel U HEOPraHMYECKOW XUMHH U

OMOJIOTMYECKUX HAyK HAYYUTh CTYIEHTOB 000011aTh, CHCTEMaTU3UPOBATh, BUJETH TPOOIEMBI (Hampumep,
CHUHTE3a HOBBIX JIEKAPCTBEHHBIX IPENapaToB Ha OCHOBE HEOPraHMYECKUX COCIUHEHHM JUIs JIeUeHUS
pa3IUYHBIX 3a00JIEBAaHUI) U TIyTH UX PEIICHHUS — TEM CaMbIM CIIOCOOCTBOBATh (JOPMUPOBAHUIO HAYIHOM
KapTHUHBI MUpA.

6. ITokazarh 6€3rpaHMYHOCTh BOBMOXXHOCTEH HAYyKH B 1IEJIOM Ha IIPUMEPE YCIEXOB B 001aCTH
o0111el ¥ HEOPraHUYECKON XMMUU U IPUMEHEHHUE ITUX JOCTH)KCHHH B MEIMIIMHE, CEIHCKOM XO35HCTBE U

Ap.

7. OcBauBaTh COBOKYITHOCTh CpEICTB, INPHUEMOB, CIIOCOOOB M METOJOB YEIOBEYECCKOU
NesITEeNIbHOCTH, HAllPaBJICHHON Ha (OPMUPOBAHUE UHTEIIEKTYAIbHBIX U CHEIHATbHBIX YMEHUH.
8. @opMuUpOBaTh  HUHTEIEKTyaJIbHbIE ~ yYMEHHUS  CTYIEHTOB,  pa3BUTHE  HABHIKOB

CaMOCTOSITEIbHOM pabOThl CTYACHTOB MPU YTCHUH Y4eOHOM IUTEpaTypbl; TakKe MOUCKA U YMEHHUS
M0JIb30BAThCA NP HANMUCAHUU pedepaTUBHON pabOTHI.

9. Pa3BuBaTh y CTyIEHTOB CaMOCTOSTEIBHOCTh, TBOPUYECKHE CIIOCOOHOCTH (HEOOXOIUMBIE B
COBPEMEHHBIX YCIIOBUSX), MCIIOJB3YS MPOBEICHUE CaMOCTOSATENbHBIX paboT, HamucaHue pedepara,
CaMOCTOSITEIbHOE YTE€HHE Y4eOHOM M HaydHOM IJIMTEpaTrypbl, MOJb30BaHUE ceTu Internet ans mowucka
HEOOXOMMOM HAyIHOU

10.  Croco6cTBOBAaTH BOCIUTAHUIO KOJIJICKTUBU3MA, COTPYIHHYECTBA M B3aMMOIIOMOILIU B
nporecce 00ydeHust, 0COOEHHO Ha MPAKTUYECKUX 3aHITHSX.

[IpenogaBanue Kypca MPOBOAUTCSA MO MOAYJIbHOMY MPUHLHUITY C BBIJCICHHEM JBYX OCHOBHBIX
Moysei (OJI0KOB):

1. OcHOBHBIE MOHATHA OOIIEH XMMHUHU; XUMUYECKasi CBSI3b U CTPOCHHME BEUIECTBA; XUMHUYECKUE
pEaKIHUM B PA3IMYHBIX YCIOBUAX, pacTBOpbI, OBP.

2. XuMHS DIEMEHTOB, WX COEIMHEHUH U OCHOBBI JKOJIOTHMHM, a TaKXe BOIPOCHI OXPaHbI
OKpYXaroIIeH cpepl.

3. Copep:xxanue padoueid nporpaMmbl (00beM IMCHUIIMHBI, TUNBI U BUIbI Y4e0HbIX 3aHATHIA,
Y4eOHO-MeTOoAnYecKoe o0ecrnedyeHue CaMoOCTOSATeIbHON padoThl 00y4arouIuXcs )

Coneprxanue pabouelt mporpaMmbl npeacTanieHo B [Ipmnoxenun Ne 1.



4.®0H/1 OLIEHOYHBIX CPEACTB MO0 IUCHUIINHE

4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHUEM 3TaNoB UX (opMUpoOBaHMS B Mpolecce 0CBOeHHsI 00pa3oBaTe/ibHOM nporpaMmbl. Onncanue
noka3zaresieil M KpuTepHeB OLlEHUBAHMS KOMIIETEHIIMIA HA Pa3JIMYHBIX 3Tanax uX (opMHUPOBAHMS, ONMCAHHE IIKAJI OLlEeHUBAHUA

OIIK-3 - crtocoOHOCTH MCIOIB30BaTh 3HAHUS O COBPEMEHHOM (M3MUECKON KapTHHE MUPa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,

CTPOEHUH BEIEeCTBA JJIsi MOHUMAaHUS OKPYXKAIOIIEro MUpPa U SBJICHUI MPUPO/IBI;

Oran
(ypoBeHB)
OCBOCHUS

KOMITETEHI!
u

[Inanupyemsbie
pe3ynbTaThl
00yueHus
(moxasarenu
JOCTHKEHUS
3aJJaHHOTO
YPOBHS
OCBOCHUS
KOMIIETEHITU )

Kputepun oneHuBaHus pe3yibTaroB 00y4eHHs




[TepBorit 3HaTh: He 3Haer u He Nmeer 3HaeT HEKOTOphIe 3Haer 3HaeT U MOHUMAET 3aKOHBI
sTan TIPUHIIUIIB] TIOHHMaeT dparMeHTapHBIC | 3aKOHBI CTPOCHHS |  3aKOHBI CTPOCHHS | CTPOCHHMS BEIECTBA, MOXKET
(ypoBeHB) | 3HAHHS O B3aHMOCBSI3H 3HAHHA BEIL[ECTBA, HO HE BEIL[ECTBA, HO HE BITHCATh B CIHHYIO KAPTHHY
COBPEMEHHOI CTPOCHHUS MOXET BIIHCATh B MOXET BIIHCATh B MUPa, JUISl TIOJTHOLIEHHOTO
dusnyeckoit BEIECTBA U CIMHYIO KAPTHHY CIMHYIO KAPTHHY TIOHMMaHHS CYITHOCTH
KapTHHE MHpa, | OKDY)KaIOIIEero Mupa MUpa, IS SABJICHHIT B IPUPOJIE
IIPOCTPaHCTBEH Mupa TIOJTHOLIEHHOTO
HO-BPEMEHHBIX TIOHMMaHHS
3aKOHOMEPHOCT CYIIHOCTH SIBJICHHIT B
X, CTPOCHUN npupoze
BEILECTBA IS
TIOHMMaHHS
OKPYKAIOILIEr0
MHUpa n
SBJICHUM
TIIPUPO/IBI
Bropon VYMmers: He ymeer VnMeer VnMeer VnMeer VYmeer
sTan - OIIEpPUPOBaTh | ONEPHPOBATH parmenTapHo OTIepHpPOBATH OTIepHpPOBATH OIIEPUPOBATh 3HAHUSIMHU O
(ypoBeHb) 3HAHHSAMH O 3HAHHSAMH O OTIepHpPOBATH HEKOTOPBIMH SHAHMSMI O COBPEMEHHON XUMHYECKOI
COBPEMEHHOM | COBPEMEHHOM SHAHMSIMH O SHAHMSIMH O COBPEMEHHOI KapTHHE MHPa, HE
(usmaeckoii XMMHUYECKOH COBPEMEHHOMN COBPEMCHHON | XMMHUYECKOIl KapTUHE JIOTyCKaeT omnooK
KapTUHC MUpa, | KapTUHC MHpa XHUMHYECKON XHUMHYECKON MHpa, P 3TOM
IpOCTPaHCTBEH KapTUHE MUpa KapTUHE MHUPA, JOIyCKaeT
HO-BPCMCHHBIX IIPU 3TOM HECYIIECTBCHHbBIC
3aKOHOMEPHOCT JOIyCKaeT OIIMOKH
X, CTPOCHIN CYILLIECTBCHHbBIC
BEIECTBA IS OIIHMGKH

MMOHUMAaHHUS
OKPY)KAFOIIETO
MHpa U
SIBJICHUI
MIPUPO/IBI;




- IPUMCHSATH
3HAHUS O
COBPEMEHHOM
(buzuvecKo
KapTUHE MHUpa,
MPOCTPAHCTBEH
HO-BPEMEHHBIX
3aKOHOMEPHOCT
SIX, CTPOCHUU
BEIECTBA IS
MIOHUMAaHHUS
OKPYKAaIoIIeTo
MHpa U
SIBJICHUI
MIPHUPOJIBL,
aHaJIU3UPOBATh
JTaHHBIE
pe3yNbTaToB
HCCIIEIOBaHUHN
C IIOMOII[BI0
3HAHHUH O
COBPEMEHHOM
(buzuvecKo
KapTUHE MHUpa,
MPOCTPAHCTBEH
HO-BPEMEHHBIX
3aKOHOMEPHOCT
SIX, CTPOCHUU
BEIEeCTBA 1A
MIOHUMAaHHUS
OKPYKaIoIIeTro

MUpa "
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SIBJICHUU

TIPUPO/IBI;
Tpetuit Bmagets: OtcyrcTBHE Bnaneer Bnaneer Bmageer
sran - TIOHATUHHBIM HaBBIKOB MMOHATHHWHBIM U MMOHATUHWHBIM U MMOHATUHHBIM U
(ypoBeHB) u Mmeer TEPMUHOJIOTUYEC | TEPMHUHOJIOTUYECKUM TEPMHUHOJIOTHYECKUM
(dbparmMeHTapHbIC
TEPMHUHOJIOTHYE HABLIKIL KHM aIliaparom armapaToM MeTOIOB anmapaTtoM METOJ0B
CKUM METOH0B MaTeMaTHYECKOTO MaTeMaTH4YeCKOro aHajau3a
arnmaparom MaTeMaTHYECKOTO aHajgu3a u Y MOJICIIMPOBAHUS,
METOJIOB aHajgu3a u MOJICJTUPOBAHUS, TEOPETUYECKOTO 1
MaTeMaTH4eCKO MOJICJTUPOBAHUS, TEOPETUYECKOTO H AKCIIEPUMEHTAIBHOTO
ro aHajau3a u TEOPETUYECKOTO | IKCIIEPUMEHTAIBHOTO HCCIICIOBAHMS B XUMHUHU
MOJICIIUPOBAHU u HCCIIENOBAaHUA B
o, AKCIIEPUMEHTAJIbH XHUMUH, JOTYCKaeT
TEOPETUYECCKOT oro HECYIeCTBEHHBIE
ou HCCIIENOBAaHUA B OIIHOKHU
AKCIIEPUMEHTAI XUMUH,
BHOTO JIOTTyCKaeT
HCCIENOBaHUSA CYIIICCTBEHHBIC
- METOJIAMU OIIHOKHU
MaTeMaTHYEeCKO
ro aHaju3a u
MOJICIIUPOBAaHU
i,
TEOPETUYECCKOT
ou
AKCIIEPUMEHTAI
BHOTO

ucciaca0oBaHuA
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IIK-2 - crnocoGHOCTH K peain3aluy U yIpaBIeHUI0 OMOTEXHOJIOTHYECKIUMU TTPOIIECCaMU

Oran [Inanupyemsbie Kpurepuu orieHuBaHus pe3ynbTaToB 00ydeHHS
(ypoBeHB) pe3yabTaThl
OCBOCHMUS 00yueHus
KOMIIETEHIIN (moxasarenu
u JOCTHKEHUS 1 ) 3 4 5
3aJJaHHOTO
YpOBHS
OCBOCHUS
KOMIIETEHITU )
[TepBorit 3HaTh: He 3naer Nmeer 3HaeT HEKOTOPhIe 3HaeT HEKOTOPhIE 3HaeT HEKOTOphIE
aTan - IPUHIUIIBI (bparmMeHTapHbIE | IPUHIUIIBI MIPUHITUIIBI MPUHIIMIIBI peaIn3aluu U
(YpoBeHb) peanuzanuu u 3HAHUA peanuzanuu u peanuzanuu u yIIpaBJIeHUS
yIIpaBJIeHUS yIIpaBJIeHUS yIIpaBJICHUS OMOTEXHOJIOTUYECKUMHU
OMOTEXHOJIOTHY OMOTEXHOJOTHYEC | OMOTEXHOJIOTUYECKUM | TIPOIIECCaMU
€CKUMHU KUMH U Ipolieccamu
MpOLIeCCaMu; npoleccamu JOTTyCKaeT
JOTTyCKaeT HECYIIECTBECHHbIE
CYIIICCTBCHHBIC | OITHUOKH
OIIMOKHU
Bropoit YMeTs: He ymeer YMmeeT YMmeeT YMmeeT Ymeer
aTarll - OIIEPpHUPOBATH (bpal“MeHTapHO OIIEpUPOBATH OIIEpUPOBATH OnepHupoOBaTh 3HAHUAMU 00
(ypoBeHB) 3HaAHUSMH 00 3HAHUSMH 00 3HAHUSMH 00 yIpaBJICHUN
YIIpaBJICHUU ylpaBJIEHUN yIpaBJIEHUN OMOTEXHOJIOTUYECKUMHU

12



OMOTEXHOIOT Y OMOTEXHOJOIrNYEC | OMOTEXHOIOTNUYECKUM MPOIIECCAMH;,
€CKUMU KUMU U TIPOIIECCAMH;, - IPUMEHSTH 3HAHUS O
MPOIIECCAMH;, MPOIIECCAMH;, - IPUMEHSTh 3HAHUS O | peau3aliy U yIpaBIcHUN
- IPUMEHSTH - IPUMEHSTh peanuzainuu u OMOTEXHOJIOIrNUECKUMHU
3HAHHUA O 3HAHHUA O yIpaBJICHUN poIeccaMu
peanuzamnuu u peanu3ainuu u OMOTEXHOJOTNYECKUM
yIpaBJICHUN yIpaBJICHUN U MPOIeCcCaMu
OMOTEXHOIOT Y OMOTEXHOIOTUYEC JIOTTyCKaeT
€CKHMU KUMU HECYIeCTBEHHBIE
MPOIIECCAMH, poIeccaMu OIIHOKHU
- JIOTTyCKaeT
aHAITM3UPOBATh CYIIICCTBEHHBIC
JTAaHHBIE OIIMOKHU
pe3yabTaToB
HUCCIIeJOBaHUN
peanuzainuu u
yIpaBJICHUS
OMOTEXHOIOT Y
€CKHMU
MPOIECCAMH;
Tpetuit Bmagets: OtcyrcTBHE Nwmeer Bnaneer Bnaneer Bmageer
aTan - IOHATUWHBIM HaBBIKOB (bparmeHTapHbIE MMOHATUMHBIM U MMOHATUIHBIM U MOHATUIHBIM H
(ypoBeHB) u HaBBIKH TEPMHUHOJIOTUYEC | TEPMHUHOJIOTUUYECKUM TEPMHUHOJIOTHYECKUM
TEPMHUHOJIOTHYE KHM aIliaparom arnmapaTroM METOJIOB anmapaTtoM METOJI0B
CKUM METOH0B MaTeMaTHYECKOTO MaTeMaTH4YeCKOro aHajau3a
anmaparoM o JOITyCKaeT aHajgu3a u Y MOJICIIMPOBAHUS,
peanuzamnuu u CYIIICCTBEHHBIC MOJICIIUPOBAHUS, TEOPETUYECKOTO U
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VIIPaBJICHUH
OMOTEXHOIOT Y
€CKUMH
MPOIIECCAMH,

- METOaMH
aHajgu3a u
OIIEHKH
nHpopmanuu
apameTpoB
peanu3anuu u
yIIpaBJICHUS
OMOTEXHOIOT Y
€CKUMH
MPOIIECCAMH;

OILIMOKHU

TEOPETUYECKOTO H
AKCIIEPUMEHTAIBLHOTO
HCCIIEI0OBAHMS B,
JOITyCKaeT
HECYIICCTBCHHBIC
OIIHOKHU

OKCIICPUMECHTAJIBHOT'O
HUcciaca0BaHuA
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KpI/ITCpI/IHMI/I OLICHUBAHUsA SBJIAIOTCA 63.]'[.]'[51, KOTOPBIC BBICTABJIAKOTCA MPEIIOJAaBaTCIEM 3a

BUJIBI

JTHMCUUTUIAHBI ), IEPEYNCIICHHBIX B PEHTHHT-TIJIAaHE JJUCIUTUTHHEI
(0ns 3auema: TEKyIIMH KOHTPOJb — MakcuMyM S50 OaiioB; pyOSKHBIM KOHTPOJIb —
MakcumyM 50 6aioB, MOOMIPUTENBHBIE 0aTbl — MakCUMyM 10).

[Ixanbel OIlEHUBAHUA:
3auTeHo — oT 60 10 110 peiiTuHrOBBIX Oai0B (BKiIOUast 10 moompuTeIbHbIX 0aJIOB),

He 3auTeHO0 — oT 0 10 59 peHTUHTOBBIX OAIOB).

NEeSTENHbHOCTH (OIICHOYHBIE CpPEJICTBA) IO MTOraM H3y4YeHHUs MoOAyJed (pa3menoB

4.2. TunoBble KOHTPOJIbHBIE 32IAHUS UJIM UHbIE MATEPHUAJIbI, HE00OX0AMMbIe JIJIsl OLlEHKH
3HAHUI, YMeHUIi, HABBIKOB U ONbITA [1eSITeIbHOCTH, XapAKTEePU3YIOLIUX 3TANbI
¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce 0OCBOEHUsI 00pa30BaTeIbHOI MPOrpPaMMbl.
MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUIN, YMEHU,
HABBIKOB U ONBITA AeATEJbLHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (popMuUpoBaHus

KOMIIeTCHIIU I
OTtanel PesynbraTer 00yueHust Komnerennus O1LieHOYHBIE
OCBOCHUS CpeAcTBa
1-i1 aTan 3HaTh: 1.0IIK -3 cniocoOHOCTBIO TectupoBanue
1.3HaTh NPUHIUIIBI 3HAHUS O MCIOJIb30BaTh 3HAHUS O
3HaHuA COBpEMEHHOM (pu3nyecKoit COBpEMEHHOU (pu3nyecKoit
KapTUHE MUpa, KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX | MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHUU | 3aKOHOMEPHOCTSIX, CTPOCHUHU
BEIECTBA JJIsl TOHUMAaHUs BEIECTBA JJIsl TOHUMAaHUs
OKpYXKaIOIIero Mupa u OKpYXKaIOIIero Mupa u
SIBJICHUU TIPUPOJIBI SIBJICHUW TIPUPO/IBI.
2 .IPUHIIMIIBI peaau3aluud U 2. 1IK-2
yIIpaBJIeHUS CHOCOOHOCTBIO K peanu3aiuu
OMOTEXHOJIOTUYECKUMHU U YIIPaBIICHUIO
MpOLIeCCaMU; OMOTEXHOJIOTUYECKUMHU
npoleccamu
2-i1 oran YMeTh: 1.0IIK -3 cniocoOHOCTBIO TectupoBanue
la. onepupoBarh 3HAaHUSIMH O UCIOJIb30BaTh 3HAHUS O [Iposepka 7nad.
YMenust COBpEMEHHOM (pu3nyeckoit COBpEMEHHOU (pu3nyecKoit XKypHaia

KapTUHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUU
BEIECTBA /Il TOHUMAaHUs
OKpYXKaIoIIero Mupa u
SIBJICHUW TPUPOJIBI;

16. mpuMEHSTH 3HaHUSI O
COBpEMEHHOM (pu3nyecKoit
KapTUHE MUpa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUU
BEIECTBA JJIsl TOHUMAaHUs
OKpYXKAIOIIero Mupa u

KapTUHE MHUPa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHHUH
BEIIEeCTBA IS TIOHUMAaHUS
OKPY)KAOIIEro MUpa 1
SIBJICHUW TIPUPO/IBI.
2.J1IK-2
CIIOCOOHOCTBIO K pealin3aiuu
Y YIPaBIEHUIO
OMOTEXHOJOIrNUYECKUMHU
poIeccaMu
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SIBJICHUI TIPUPOJIBI
1B. aHanmu3UpoOBaTh JaHHbBIE
pe3y/IbTaTOB UCCIEAOBAHUM C
ITOMOUIBIO 3HAHUU O
COBpEMEHHOM (pu3nyecKoit
KapTUHE MUpa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUHU
BEIECTBA JJIsl TOHUMAaHH
OKpYXKAIOIIero Mupa u
SIBJICHUU TIPUPOJIBI
2a. onepupoBaTh 3HAHUSMU 00
yIIpaBJICHUU
OMOTEXHOJIOTUYECKUMHU
npoleccamu
20 MpUMEHSTH 3HAHUS O
peanusanuu 1 ynpaBieHUN
OMOTEXHOJIOTUYECKUMHU
npoleccamu
2B. aHAJIM3UPOBATH JIAHHBIE
pe3ylIbTaToOB UCCIEAOBAHUM
peanuzaiuu 1 yrnpaBieHHs

OMOTEXHOJIOTUYECKUMHU
poleccamu
3-# oran Biagers: OIIK -3 crtocoOHOCTBIO TectupoBanue
la. TOHATUHHBIM U KCIOJIb30BATh 3HAHUS O [Tposepxka mnad.
Bnaners TEPMHUHOJIOTHYECKUM COBpPEMEHHOH (pr3nyecKoit KypaHayia
HaBbIKAaMU anmnapaTroMm 3HaHUs O KapTUHE MUpa,

COBpPEMEHHOU (pu3nyecKoit
KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHHUH
BEIEeCTBA IS IOHUMAaHUS
OKPY)KAIOIIEro MUpa U
SIBJICHUW TIPUPOJIBI
10. MeTomaMu aHaIM3a U
OIIEHKH MH(POPMAIIHH C
IMOMOII[BI0 3HAHUHU O
COBpPEMEHHOH (pu3nyecKoit
KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHHH
BEIIEeCTBA IS IOHUMAaHUS
OKPY)KAIOIIEro MUpa 1
SIBJICHUU TIPUPOJIBI
2a. TOHATUMHBIM U
TEPMHUHOJIOTUYECKUM
arnmaparoM O peaju3aluu u
yIpaBJICHUN
OMOTEXHOJOIrNUYECKUMHU
poIecCaMu
20. METOIaMH aHaIu3a U

MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHHUH
BEIIEeCTBA IS IOHUMAaHUS
OKPY)KAIOIIETo MUpa U
SIBJICHUW TIPUPO/IBI.
IIK-2
CIIOCOOHOCTBIO K peasin3aluu
U yIPaBJIECHUIO
OMOTEXHOJOIrNUYECKUMHU
MpoIecCaMu
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OIIEHKH HH(POPMAITHHI
MapaMeTpoOB peallu3aliy 1
yIIpaBJICHUS
OMOTEXHOJOrNUYECKUMHU
MPOIIeCCaMHU

4.3. Pettmunz-nian OuCUunIuHbl
PelTuHr—11an JuCUMIUIMHBI TPEACTABIICH B IPUIIOKEHUU 2.

3auer sBISECTCS OIICHOYHBIM CPEJICTBOM JIJISl BCEX 3TAIOB OCBOCHMS KOMITCTCHITH.
ITepeBon omenku u3 100-0auibHOW B cHCTEMY 3adeT/He3adyeT MPOM3BOJIUTCS CICIYIOIINM
obOpazom:
- 3auteHo — oT 60 10 110 6amnoB (Bxirouast 10 MOOMPUTENHHBIX OAIITIOB);
- He 3aureHo— oT 0 go 59 GasuioB.

AynuTopHas paboTa BKIIIOYACT OIICHKY 32 YCTHBIM HHIAMBUYAIBHBIA W TPYIITIOBOM OMPOC.

YCTHBIA MHAMBUAYAIBHBIN ONPOC MPOBOJUTCS TOCIE M3YyYEHUST HOBOM TEMBI C IIEJIBIO
BBISICHEHUS HanboJiee CI0XKHBIX BOMPOCOB, CTENIEHH YCBOCHUS HH(POPMAIUH.

I'pynnoBoii ompoc mpoBOIUTCS TOCTHE HM3YyYCHUST HOBOW TEMBbI C IICJIBIO BBISICHEHUS
Haubosee CIO0XHBIX BOIPOCOB, CTEMEHH YCBOCHUA HHGOpMAIUHU, TMOIJIEPKaHNUs BHUMAHUS
CIYHIAOIIEH ayTUuTOPHH.

BrinosiHeHHe JoMalIHero 3aaHus SBIISICTCS BaKHOU yacThio CP cTyneHTa M HampaBiieHa
Ha TIOBTOPEHHE M 3aKpelyieHue TOJNYyYCHHBIX 3HAHWl, MpeAnonaraeT TeopeTHUYECKHe
(KOHCTICKTUPOBAHUE) W TPAKTHYECKHUE 3ajaHus (pelieHWe 3aaa4), Takke O(opMJIeHHue
JIa0OPaTOPHOIO0 ’KypHaJa, HeoOXoauMmMoe [UIsi MPeaBapUTEIbHOTO HW3YYEHHUS M IOATOTOBKU
J€MOHCTPAIIMOHHBIX SKCIIEPUMEHTOB MTPOOHOM Ha YPOKE MO XMMHUH B PAMKaX JUCHUTUIIHHBIL.

Kpurepun ouenku (B 0a//1ax) 3a yCTHbI HHAUBUAYAJIbHBIA U IPYNIIOBOI ONPOC
- 0 GayTOB BBICTABIISAETCS CTYIEHTY, €CIIM CTYACHT HE UMEET MPeICTaBIeHUs 00 00CyKIaeMOM
BOIIPOCE;
- 1 Gann BeICTaBISETCS CTYACHTY, €CJIA CTYCHT UMeeT (hparMeHTapHbIe IPEICTaBICHUs 00
00Cy)K1TaeMOM BOIIPOCE;
- 2 Gania BBICTABJISICTCS CTYACHTY, €CJIM CTYICHT UMEET HEIOJHBIE MPE/ICTABICHUS 00
00Ccy)K1Ta€MOM BOIIPOCE;
- 3 Ganta BBICTABISIETCS CTYACHTY, €CJIU CTYCHT UMeeT C(hOPMHUPOBAHHBIE, HO COJEpIKAIIIHE
CYIIIECTBEHHBIC MPOOEIIBI MPEACTaBICHUS 00 00CYKIaeMOM BOTIPOCE;
- 4 Gania BBICTABISIETCS CTYACHTY, €CJIA CTYICHT UMeeT C(hOPMHUPOBAHHBIE, HO COJEpIKAIIIHE
OTJICTbHBIC MPOOEIIBI TIPEICTaBICHUsI 00 00CYKIaeMOM BOIIPOCE;
- 5 6anIoB BBICTABISETCS CTYACHTY, €CJIH CTYIECHT UMeeT CPOPMUPOBAHHBIE CUCTEMAaTHUYECKHE
npeacTaBieHus: 00 00CYK1aeMOM BOTIPOCE.

BonpocoB /151 MHHANBUAYAJBHOT0 M TPYNIIOBOI0 ONPoOCa

3ansrtue 1.
3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUYECKUX peakiuil. TermoBbie 3PPEKTb XUMUUYECKUX
peakuuii. 3akoH ['ecca. DuTanbnus. HTponusi. OCHOBHbIC MOHATHS XUMUYECKOM TEPMOJTUHAMUKH.
Xumuueckass KuHeTUka. CKOPOCTH XUMHMYECKMX peakiuid. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW pEeaKIMu OT BHEIIHUX YCIOBHM mpoBeneHus peakuuu. l[IpaBuno Bant-Todda.
Kunernueckoe ypaBHenue. Ilopsiiok ¥ MOJIEKYISIPHOCTh PEaKIMU. 3aKOH JICUCTBYIOIIMX MAaccC
(3IM). VYpaBHenue AppeHumyca. XuMmuueckoe paBHoBecue. da3oBble paBHOBecus. [loHsATHSA O
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KaTajiuse.

3ausrtue 2.

OO6mme cBoicTBa pacTBOpOB. VICTHHHBIE W  KOJUIOMJHBIE PACTBOpPHL.  PacTBOpHI
HeUIeKTpoauToB. 3akoHbl Paynsa, Bant-Todda. Dnexrpomutei. HMoHHas cuna pacTBopa.
AkTUBHOCT, MOHOB. MoHHOe mpowusBeneHue Bonbl. Bomopoansiii mokasarens (pH). 'mmponus
coneil. KoHcranta u crenens ruaponusa. PactBopumocts coseil. [lpaBuno mnpousBeacHus
pactBopumoctu (I1P).

3ansrtue 3.

OxkucnuTensHO-BOCccTaHOBUTENbHBIE peakiuu (OBP). DnexkrpoxumMuueckue Mporecchl.
PaBHOBecus metaui-pactBop. YpaBHenue Hepucra. Dnexrponuns. Koppos3ust MeTamuioB U CriocoOsbl
3aIlUTHI OT Hee.

3ansrtue 4.

CoBpemennasi Teopusi crpoeHus aroma. Iloctynatel bopa. Ilpunnun Ilaymu. IlpaBuiio
Xynpa. IIpaBuno KnsukoBckoro. Ilepuomunueckuii 3akoH u Ilepronuueckass cucteMa 3JI€MEHTOB
J.1. Menneneesa (I1CD). DnexTpoHHBIE CTPYKTYphI aToMOB 3emMeHTOoB -1V nmepuogos I1CH.

Tunber xumudeckor cBsizu. Meton BaneHTHbIX cBs3eil (BC). I'mOpunmmzarust opOuTtaieid.
Meton wmosekynsipabix opbutanerr (MO JIKAO). DnekrpoorpunarenbHOCTh. BomopomHas u
MeTaJuIM4ecKas CBsI3U. MexMoeKysipHoe B3aumojieicTBue. CTpOEHHUE U CBOMCTBA KOMIUIEKCHBIX
COEIUHEHUN.

O0630p xuMuU 31€MEHTOB (00IIasi XapaKTepUCTHKA MOATPYMIbL. DJIEKTPOHHOE CTPOCHHE
aromoB. CrerneHu okuciaeHus. Duznyeckue M XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB.
Baxkneiiie coenuHeHUs, WX XUMHUYECKHE CBOWMCTBA, OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA, TUPOJIU3 COJICH - MECTO M POJIb B IPUPOJIE).

Tumnosbie 3a1a494 1 UX PEHICHUSA MPUBECACHBI B METOAUYECCKHUX YKA3AHUAX

1. Pacder KOHIIEHTpallK PaCTBOPOB.
2. Pacuer XuMHMUYECKOTIO 3KBUBAJICHTA U SKBUBAJIEHTHON MacChI.
3. Pacder temioBbIX 3PHEKTOB XMMHUUYECKUX PEAKIMM, TEIUIOTa 00pa3oBaHUs (Pa3iIOKCHHS)

BeIlleCTBa. 3aJauM Ha UCIIoJb30Banue 3akoHa [ecca.

4. Pacyer CKOpOCTEM XUMHMYECKMX peakiuid. 3aJaHusd Ha CMEIIEHUE XUMHYECKOTO
pPaBHOBECHSI.

5. Pacder Ha cBOICTBa pacTBOPOB HEAICKTPOIMTOB C MUCIOJIb30BaHUEeM 3akOHOB BanT-T'odda,
Payms.

6. YpaBHEHHUS IUCCOIMAIIMH IEKTPOJIUTOB, pacueT KOHCTAHTHI U CTEIIEHU JUCCOIHAIUH.

7. Pacuer pH KucIOT 1 OCHOBaHHUI.

8. VYpaBHeHus ruapoiusa cojieil. Pacuer creneHu ruaposusa.

9. 3anmaum Ha mpousBeneHUe pactBopumoctu (ITP).

10. Meroa nostypeakiiuii B OKUCIUTEIbHO - BOCCTAHOBUTEIbHBIX PEAKIUSX.

11. 3aganus Ha ctpoenue atoma. [lepuoauueckuit 3akon /.M. Meneneena.

12. Onucanune xumMmudeckoi cBs3u B moJiekynax (BC u MO).

13. 3agaHusi U ypaBHEHHUS C y4aCTUEM KOOPJMHAIMOHHBIX COCTUHECHUH.

14. 3aganusa Ha XUMHAYECKHUE CBOMCTBA DJIEMEHTOB U MX COECIUHEHUH.

Od¢opmiienue 1a00paTOPHOIO KypHAJIA HEOOXOAUMO VISl TPEIBAPUTEIHLHOTO U3YUCHUS U
MOATOTOBKU JIEMOHCTPAIIMOHHBIX AKCIEPUMEHTOB MPOOHOM Ha ypOKe MO XHMHHM B pamKax
IUCUMIUTMHBL. Britouaer odopmiieHne TUTYIBHOTO JINCTA U TaOMUIy ¢ IIyHKTAMU: JlaTa, Ha3BaHMUE;
MOPSIIOK BBITIOJIHEHUS SKCIIEPUMEHTA C YPAaBHEHUSIMHU M pEaKLUSIMHU, HaOIOIEHUS U BHIBOJIBI.

Hara. Hazpanue \ [Tops 1ok BBITOJHEHUS ONBITOB \ HaOmnronenus. BEIBOIBI
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YpaBHEeHUsI peakiu
Pucynku

Temaruka J1adopaTopHbIX padoT:
OCHOBBI XMMUYECKOW KHHETUKH. XUMHUYECKOE PABHOBECHE.
[IpuroTtoBneHue pacTBOPOB.
CBolicTBa paCTBOPOB JIEKTPOJIUTOB.
OKHCAUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

b\ S

5 6ayutoB BeICTaBisieTcs 3a moyiHoe odopmienue JDK.

4 Gajnna — 3a HeE3HAYUTEIbHEIE 2-3 OIIHOKH,

3 Oayuta 3a CylIeCTBEHHBIE OIIMOKH,

1-2 6anna 3a ¢pparmeHTapHoe ¢ ormMOKamMu 0(hOpMIICHHE,

0 6aymtoB — 32 OTCYTCTBHE O(DOPMIICHHOTO 3aIUCEH TI0 TEME.

KommnuiekT TecToB

TecTupoBaHMe NMPUMEHSIOTCS JUIS OLICHKH YMCHHS NPHUMEHSTH IOJYYCHHBIC 3aJaHHs Ha
MIPAKTHKE.

Kpurepun ouenku (B 0asiax)

(00MICHBL CIMPO2O COOMBEMCME08ANb PEUMuUHe NAAHY NO MAKC. U MUH. KOIU4. OA1108 U
MONLKO OISl MeX, KMO YYUMCsL C UCNOAb308AHUEM MOOYIbHO-PEUMUHE080U CUCMeMbl 00yYeHUsl U
OYEHKU YCNe8aeMoCmu CmyoeHmos):

- 25 bannos evicmasasiemcsi Cmyoenmy, eciu 8 pe3yibmame mecmuposanus haoparno om 21
00 25 bannos;

- 20 6annos svicmasasiemcsi Cmyoenmy, eciu 8 pe3yibmame mecmuposanus habparno om 16
00 20 bannos;

- 15 6annos evicmasnsemcsi cmyoenmy, eciu 6 pesyivmame mecmuposanus Habpano om 11
0o 15 bannos;

- 10 6annos svicmasnsiemcst cmyoenmy, eciu 8 pesyivmane mecmuposanus Habpano om 6
0o 10 bannos;

- 5 bannos svicmasnsiemcs Cmyoenmy, eciiu 8 pe3yivmame mecmuposanus Habparo om 1 0o
5 bannos;

- 0 6annos sevicmasasiemcs cmyoenmy, eciu 6 pe3yibmame mecmuposanusi Haopano (0
oannos,

IIpumep mecmosozo 3adanusi:
K xkaxomy cemericmey omuocumces 2nemenm ¢ OmHOCUMeENbHOU amomuou maccou 137,33

1. §-
2. P-
3. D-
4. F-

KontposubHas padora (py0e:k) siBjisieTcsi CPeICTBOM IMPOBEPKH PYOEKHBIX 3HAHMM.
25 0ajIoB - BBICTABIISIETCS 32 MOJHBIN OTBET Ha 7 BompocoB KP.

20 GayIoB BBICTABJISETCS 3a TOJHBIN OTBET Ha 5 BompocoB KP.

15 GantoB BBICTABIISETCS 3a MOJHBIN OTBET Ha 4 Bompoca KP

10 GanstoB BBICTABIISETCS 32 MOJHBIN OTBET Ha 3 Bompoca KP

8 0ayIOB BBICTABIISETCS 3a MOJHBIN OTBET Ha 2 Bompoca KP

5 0ayuIoB BBICTABJIsIETCA 3a MOJIHBIN OTBET Ha 1 Bompoc KP

0 6ayuIOB 3a OTCYTCTBHE OTBETA
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BapuaHT KOHTPOJILHOM PadoThI

1.Kakue u3 npuBeIeHHBIX OKCHJIOB OTHOCSATCSI K OCHOBHBIM:

Otger: 1)S0Os, 2) Ca0, 3)Cr,03, 4) CO)

2.CKOJIBKO MOJIEH COAEPKUTCS B 28 T OKCUJIA KaJIbIIUs?

Otser: 2)0, 56) 1,0 B) 28,0 1)1,5

1.KakoBo n3menenue sutansnuu peakunn CyHgry + 605 = 4COyry + 4H2O ()

OtBer: AH>0,2) AH<0,3) AH=0)

4. Kak uzmenutcs ckopoctb peakuuu 2NO; + O, = 2NO; npu 0THOBPEMEHHOM YMEHbIIIEHUU
koH1eHTparuu NO u O, B 2 paza?)

OtBer: 1) ymeHpmuTCs B 2 paza  2) yMEHbIIHUTCS B § pa3

3) Bo3pacTeT B 2 paza  4) Bo3pacrter B 4 paza

5. Kakoii snement msitoro nepuona Ilepuomnueckoit cucremsl J[.M.MenzaeneeBa Hambosee
tunnaebld Hemetawl.  OtBet: 1) OnoBo 2) Temnmyp 3) Uox  4) Texnerwuit)

Hanumure snekTpoHHYI0 KOH(UTypaluio atoma.

5. K 3 murpam Boxs! npubasuian oaus autp 30%-noro pactBopa NaOH (p = 1,328 r/em?).
PaccunraiiTe MOJIIpHYIO KOHIIEHTPALMIO MTOJYYEHHOTO PacTBOPA.

Otset: 1) 2,49m/n 2) 10,12 3) 0,3 4) 1,57

6. Kakue u3 ykazaHHBIX COJIEH MOJBEPraroTCsl TUIPOJIN3Y B pacTBOpE:

1) xnmopup 1uHKa, 2) HUTpAT HATpUs, 3) XJIOpHa Kanus, 4) cyabdar pyouusi.

Hanummure cooTBETCTBYIONME YPABHEHUS PEAKIUIA

7.PaccraBbre KO3 GUIMEHTH B ypaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIUil
METOJIOM TMOJIypEaKlMii; YKaKUTE, KaKoe BEIIECTBO SBISETCS OKHUCIUTENEeM, a Kakoe —
BoccragoBureneM: SO,+NaJOs+H,O —NalJ + H,SOq

5.Y4eOHO-MeTOMMYeCcKOe M MH(OPMAIIMOHHOE o0ecieueHHue U CIIUTITUHbI

5.1. IlepeyeHb OCHOBHOM U JONOJHHUTEIHLHOH Y4eOHOI JUTEPaATyPbl, HEOOX0AUMOM ISl
OCBOEHHS THCIUNIUHBI

OcHoBHas JuTeparypa
1. IIpecc, M. A. OcHoBbI 00mIeil XuMuu [DNEeKTpoOHHBIN pecypc] : yued. mocodue / M. A.
IIpecc .— CII6. : Jlanb, 2012 .— 496 c. — JlocTynm K TEKCTY JIEKTPOHHOTO W3IaHHS
BO3MOXKECH uepe3 DJIEKTPOHHO-OMOMMOTeuHyr0 cucteMy m3garenbctBa "Jlanws" .— ISBN
978-5-8114-1203-7 .— <URL:http://e.lanbook.com/books/element.php?pll 1d=4035>.
2. Eropos buoneoprannueckast xumusi. M., CII6.: JIanb. 2017. [DnexkTpoHHBIH pecypc|
https://e.lanbook.com/reader/book/95132/#2.

JlonoHuTeILHAA JTUTEPATYypa
1. Beprmuuu  W., Ipeir I., Crudens D., Bamgentune /x. M.: burom. 2017.
[DnexrponHbIii pecypc] https://e.lanbook.com/reader/book/94165/#5.
2. TI'punsyn H., Opamo A. Xumus snemMeHToB: B 2 T. 2006.
Xumus JIEMEHTOB [ DneKTpoHHbIN pecypc] https://e.lanbook.com/reader/book/94157/#1
3. AxmeroB H.C. OOmias u Heopranuyeckass xumusi: yaeOHuk. CIIO., JlaHb. DNEeKTpOHHBIN
pecypc. Jloctym K TEKCTy O3JEKTPOHHOTO W3JaHUS BO3MOXEH uepe3 OJIEKTPOHHO-
oubmoreunyro cucremy usnarenbcera "Jlans" https://e.lanbook.com/book/107904 .2018 1.
4. bimmuos JI.H., ITepdunosa N.JI., CoxonoBa T.B.COopHHK 3a1a4 ¥ YIPaKHEHUNA 10 OOIIEH

XUMHH
CIIO., Jlanb. DnexTpoHHBIH pecypc. JlocTym K TEKCTy AJIEKTPOHHOTO W3JIaHUSI BO3MOXKEH
yepes DIEKTPOHHO-OUOIHOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp".

https://e.lanbook.com/book/75504. 2016.
5. Tenedman M.M., HOcrtparos B.II. Heopranuuyeckas xumusa. 2009. CIIo6., Jlaus.
OnexkTpoHHBI pecypc.  JlocTym K TEKCTy 3JIE€KTPOHHOIO M3AaHUS BO3MOXKEH Yepes
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DIEKTPOHHO-OUOIHOTEUHYIO CUCTEMY W3/1aTeNbhCTBA "Jlanp".
https://e.lanbook.com/book/4032.

5.2.11epeuennb pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecrnevyeHusi, He0OXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

1. Dnexrponnas 6ubnuoreynas cucrema «3b baml Yy - https://elib.bashedu.ru/

2. DnexktpoHHas OuOmMoTe4yHass CcuUcCTeMa «YHUBEPCUTETCKas OMOIMOTeKa OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHast OubNMMoTEeYHas cucTeMa u3aTenbcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIN Katayior bubamoreku baml'V - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas baspl manabix EastView (40CTym K 3J€KTpOHHBIM HAaydHBIM JKypHajaMm) -
https://dlib.eastview.com/browse

6. Hayunas snexTpoHHas OubmuoTeka - elibrary.ru (mocTyn K 3J€KTPOHHBIM HAyYHBIM JKYpPHAJIaM) -
https://elibrary.ru/projects/subscription/rus titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 ot 17.06.2013 1.
JIuuiensuun 6eccpodHbie

8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 or 12.11.2014 1. Jlunensuu
OeccpovHbIe

9. Kaspersky Endpoint Security mns Ousneca - Cranpmaptasiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok neiictBus aunen3uu 110 25.09.2019

10. Linux OpenSUSE 12.3 (x84 64) GNU General Public License

11. Cucrema uneHTpaim3oBanHoro tectupoBanus baml'yY (Moodle). VYuuBepcaibHas
oOmiectBenHas yuien3usg GNU.

6. MarepuajbHO-TeXHUYECKas1 0a3a, He00OX0AMMAas ISl OCYIEeCTBJICHUS
o0pa3oBaTeIbHOIO Mpolecca Mo AUCIHUIINHE

Haumenoeanue Buo 3anamuii Haumenoeanue
CREYUAIUIUPOBAHHBIX 00opyoosanus,
ayoumopuil, Kadunemos, nPOCPAMMHOZ20
aadopamopuii obecneuenusn
1 2 3
1. yueonas ayoumopus onn nposedenusn Aynutopus Ne 232 1. Windows 8 Russian.
3aHAmMuUIl 1eKyuonHo2o muna: aynuropus Ne | YueOHas Mebenb, nocka,mynsruMmenua- | Windows Professional 8
232 (yueOHblii kopmyc Ounodaka), ayautopus | npoekrop PanasonicPT-LB78VE, skpan | Russian Upgrade.
Ne 332 (yueOHBI KOpITyc OHodaka). HacteHHbIH ClassicNorma 244*183. HoroBop Ne 104 or
Aynutopus Ne 332 17.06.2013 r. JIunensuu
2.yuebnaa ayoumopus Oni RNPO6eOeHUA VYueOHas Mebenb, | GeccpodyHble

3auAMUIL CeMUHAPCKOZ0 MUNA: aAyTUTOPUS | TOCKA,MYIBTHMEIUA-IIPOEKTOP
Ne 401 (yueOnwiii kopmyc xumdaxa), | PanasonicPT-LB78VE, skpan nacteHHbIH | 2.

aymuropust  Ne 421  (yueOnsrii  kopmyc | ClassicNorma 244*183. MicrosoftOfficeStandard
xuMpaxa), Aynutopus Ne 319, nmabGoparopus Aynurtopus Ne 401 2013 Russian. Jloroop
UT (yueOnslit xopmyc Ouodaxa), Aynuropust | YueOnass mebOenb, ydeOHO-Harmsiguble | Ne 114 or 12.11.2014 .
Ne 231, na6oparopuss UT (yueOHbli Kopryc |mocoOus, mocka, OaHs BomsHas, Beckl | JIlumeHsum GeccpodyHble
Ouodaxa). anamutuaeckne Leki B2104(100%0.001
r), Becel BK-600  maGoparopHbie
3. yuebnan ayoumopus o0asa npoeedenusn |(600%0,01 1), gocka aymur. JIA-
2Pynnoewix u unousudyanvuoix |3231012*30 12/2003I"/ cucremHsIi 010K
Koucynsmayuii: aynuropus Ne 421 (yueOHblii | komnbtotepa Pentium 4 2.0A/ GigaByte
kopryc xumdaka), Aymutopus Ne 319, | GA-8LD533/512Mb/4

naboparopust UT (yuebusiit kopiryc onodaxa), | O.OGb/FDD/ATX, naboparopHast
Aymuropuss  Ne 231, njaGoparopus UWT | meGens.
(yueOHbIi KopIryc Onodaxa). Aynurtopus Ne 421

YuebHas  Mebenb,  y4eOHO-HATIISTHBIC
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4. yuebnan ayoumopus 011 MmMeKyuie2o
Konmpons u npoMedNCcymouHoI
ammecmayuu: aymuropust Ne 421 (yueOHbIH
koprmyc xumdaka), Aymutopus Ne 319,
naboparopust UT (yueOnslit kopiyc Onodaka),
Aymutopuss  Ne 231, naGoparopus UT
(yueOHbIi Kopiyc Ouodaxa).

S.. nomewenus oOna camocmoamenvnoi
padbomer: aymuropust Ne 428 (y4eOHBIN KopIryc
Onodaxa), uuranbHblii 3a1 Nel (mIaBHBIN

KOpITYyC).

nocobusi, Becel BK-600 saboparopHbie
(600*0,01T), nocka aymur.JIA-3231012%30
12/2003I'/ cnekrpodoromerp "Crexopa
M-40", naboparopHas MeOelb.
Aynutopus Ne 428
YuebHas meOenb, Tocka, TpHOYHA,
MYJIBTHMEIUA-IIPOEKTOP
InFocusIN119HDx, HoyrOyk Lenovo 550,
skpan HacteHHbIH ClassicNorma200*200.
MOHOOJIOKH CTallMOHAPHBIE —2 MIT.
Yuranabublii 320 Nel
VYuebnast MeOenb, Y4EOHBIH U CHIPABOYHBIH
(oHI, HEOrpaHWYEHHBIH KPYIIIOCYTOUHBIH
JIOCTYII K 3JIEKTPOHHBIM OHOIHOTECYHBIM
cucremam (OBC) wu B, cremg mno
noXapHOH  0e30macHOCTH,  MOHOOJIOKH
cranmoHapuele — 5 mr, M®Y (npunrep,
CKaHep, Korup) - 1 mT.
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MHWHOBPHAYKHM POCCHUU

Ilpunooscenue 1

®I'BOY BO «BALIKHMPCKUI TOCYJAPCTBEHHBIV YHUBEPCUTET»

XUMMWYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOI' PAMMBI

nucuMIuinHel Heopranuueckas XuMus
Ha 1 cemectp

OYHas
dhopma o6yuerHns
Bun pa6orsl O0LeM TUCHUIIIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / yacos) 72 (2 3ET)
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MPEro/iaBaTesiem:
JIEKIAH 18
MPAKTHYECKUX/ CEMUHAPCKHUX
J1a00paTOPHBIX 18
Opyrux (TpynmnoBasi, UHIMBUTyallbHAs KOHCY/IBTALUS U UHbBIE BUbI
y4eOHOU ACSITEIBHOCTH, IPEIyCMaTPUBAOIIKE pabOTy 0OYJarOIIUXCs C 1
npenonaasarenem) (OKP)
Y4eOHBIX 4acoOB Ha CaMOCTOSTENbHYIO padboTy oOyuarontuxcs (CP) 36
VY4eOHBIX 4acOB Ha MOJTOTOBKY K 35
sk3ameny/3auety/muddepentiupoBannomy 3adety (KoHTposs)

dopma(bl) KOHTPOJIS:
3auer 1 cemectp
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dopma TEeKyIIero

dopma U3ydeHHs] MaTepHaoB: JEKIUH, OcHoBHas u KOHTPOJIS
MPAKTUYECKUE 3aHSITHSI, CECMUHAPCKUE 3aHATHUSA, JOTIOJTHUTEIIbHAS Sazanns 1o YCIIEBaEMOCTH
No T naboparopHble paboThl, caMOCTOsITeNIbHAs padoTa U auTeparypa, . (KOJUTOKBUYMBI,
/11 CMa M CONICpIKAHHC TPYIOEMKOCTh (B Yacax) peKOMeH1yemast CaMOCTOATCIILHOU KOHTPOJIbHBIS
paboTe CTy/IeHTOB
cTyneHTaM (Homepa paboTHI,
Beero K [IP/CEM P Cp U3 CIIHCKA) KOMITbIOTEpPHBIE
TECTHI U T.II.)

1 2 3 4 6 7 8 9 10

1. | Beenenue. OcCHOBHEBIE 6 2 - 4 OJI: 1,2 [ToaroroBka K | YCTHBIN U rpynmnoBoOu
MOHATUS U 3aKOHBI CEMUHapy ornpoc
o01Iel XuMuu
Kunaccei
HEOPraHUYECKUX
COEIUHEHUN.

AMY. 3aKOHBI
CTEXHOMETPHH.

2. | OCHOBBI XUMHYECKOH 12 4 4 4 OJI: 1,2 [Toaroroska VYCTHBIN U TpyNIoOBOM
KUHETUKH, JUIL: 3 na0.KypHaa ompoc
TEPMOJIMHAMUKH U JIa6. XKypnan
TEPMOXUMHUH.

XUMHUYECKOE
paBHOBECHE.

3. | CrpoeHue aTOMOB U 7 3 - 4 OJI: 1,2 [Toaroroska k VYCTHBIN U TpyNIoOBOM
MOJICKYJL. JUIL: 3 CeMHUHapy ompoc
[Tepuoanueckuii 3akoH
.. Menneneena.

4. | PactBopsnl. CBOICTBa 17 3 10 4 OJI: 1,2 [Toaroroska VYCTHBIN U TpyNIoOBOM
pacTBOpOB JUL: 1-5 na0.KypHaa oTpoc
HERJIEKTPOJIUTOB U Jla6.xypHan
AIIEKTPOJIUTOB

5 | OBP. Meton 11 3 4 4 OJI: 1,2 IToaroroska YCTHBIN U TpyNNoOBOM
[Tonypeakuuid. JUL: 1-5 na0.KypHaa oTpoc
OcHOBBI Jlab6.xypHan
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OJICKTPOXUMMUH.

XWMUS KOMIIIEKCHBIX 18,8 3 - 15,8 OJI: 1,2 IlogroroBka x YCTHBIN U TPyNIOBOH
COCIUHCHUH. CEMUHApY oTpoc
00630p XUMHH Tect

3JICMEHTOB.
XumMus OUOreHHbIX
3JIeMEHTOB
Bcero yacos: 71,8 18 18 36
(6e3
ydera
ApYrux
Harpy3okK)
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PedTHHI-TJIAH U CIUIIJINHEI
Heopranuueckasi xummusi

ChnenunansHocTh «bruorexnomorusy

Ipunoscenue 2

Kypc 1 cemectp 1
Bupsr yaeOHOH bann 3a Yucno 3amanuit bannbt
NesITEIbHOCTH KOHKPETHOE 3a ceMecTp [ T I Y N —
CTYIAECHTOB 3aJlaHue
MOAVJIb 1
Tekymuii KOHTPOJIb
AynuTopHas pabota 5 2 0 10
(YcTHBIH ompoc)
Odopmnenune  mad. 5 2 0 10
KypHaia
I'pynimoBoii onpoc 5 1 0 5
Py0exHbIii KOHTPOJIb
Tect 25 1 0 25
Bcero 50
MOAVJIb 2
Tekymuii KOHTPOJIb
AynuTopHas pabota 5 1 0 5
(YcTHBIH ompoc)
I'pyninoBoii onpoc 5 2 0 10
Odopmiienue nab. 5 2 0 10
KypHaia
Py0exHbIii KOHTPOJIb
Tect 25 1 0 25
Bcero 50
HUTOroBnblii KOHTPOJIbL
3auet (Henudd.) - - - -
IMoompurtenbHbIe 0AITBI
VYyactue B 10 1 0 10
CTYACHUYECKUX
Hay4YHBIX
KOH(pEPECHITUSX,
OJTUMITHAJIAX,
MyOJIMKAITUU
IMocemaemocThb (0a/1J1b1 BBIYUTAIOTCS U3 001Iell CyMMbI HA0OPaHHbIX 0AJ1710B)
1. Tlocemenue 0 -6
JIEKIMOHHBIX
3aHATHI
2. Ilocenienue 0 -10
J1a00paTOPHBIX




3aHSATUI




