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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS JUCIUILINHEI IBIETCS (hOPMHUPOBaHUE 00IIeTTpOdecCHOHATBHBIX KOMIIETCHIIUH 10 PEIICHHIO
HMHKEHEPHBIX 33/1a4 B IPo(deccCHoHaIbHON IesTeNbHOCTH ¢ HCHOIB30BaHUEM METOJI0B €CTECTBEHHBIX HayK Ha OCHOBE
Pa3BUTHUS y 00YHAIOIINXCSl €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS; HAYYHOT'O MBILUICHUS; LIEJIOCTHOT'O IIPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPYKAIOILEro MUPa B UX €JUHCTBE U B3aUMOCBS3H.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyyenue GpyHIaMEHTAIEHOTO 00pa30BaHuUs, CIIOCOOCTBYIOLIETO NANbHEHIIEMY Pa3BUTHIO IUIHOCTH;

1.4]- I/IBy‘{eHI/I€ XHMHYCCKHX SBICHUHA M 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHHUE 3aKOHOB B BOKHCHIIINX
MPAKTUICCKUX TMPUITOKECHUAX

1.5 |- BrIpaboTka y 00y9aromuxcsi IpUEMOB U HaBBIKOB PEIICHHS KOHKPETHBIX 3a/1ad M3 PA3HBIX 00JacTe XM,
MOMOT'AIOIUX UM B JalbHEHIIEM peraTh NpodecCHOHAIbHBIE 3a/1a4H;

1.6 | - O3HaxoMiIeHHE 00YJAIOIIUXCS C COBPEMEHHOII HayqHOH anmapaTypoi 1 BeIpaboTKa y 00yJaroImuXcsl HadaJlbHBIX
HaBBIKOB IIPOBEIEHHS SKCIICPUMEHTAIBHBIX UCCIIEIOBaHMUMA.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pazgen) OIT: | B1.0.08

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOZYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 3a1a4i B IPO(eCCHOHANBHOH IeATeIbHOCTH C UCIIOIb30BAHUEM METOIOB €CTECTBEHHBIX
HayK, MaTEMaTHYECKOT0 aHAIN3a U MOZICITHPOBAHHUS

OIIK-1.2 ITprMeHsIeT OCHOBHbIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHUS IPEAMETHO-TIPO(GUIBHBIX 33124

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIEeI0BAaHHUS 00BbEKTOB, IPOLIECCOB,
SIBJICHUH, TPOBOAUT 3KCIIEPUMEHTHI 110 33JaHHON METOIMKE U aHAITM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE TIOHATHSA U 3aKOHBI XMMHUH U UX POJIb B PELICHUH IPeIMETHO-IPOMUIBHBIX 3a/ay;

3.1.2 [ METOIBI TEOPETHIECKOTO M AKCIEPIMEHTAIBEHOTO HCCIIC0BAaHNS XUMUIECKIX 00BEKTOB, IIPOLECCOB U SBICHHUH, METOHUKY
HpOBeZIeHHs] 1 00pabOTKU Pe3yNnbTaTOB XUMHUYECKOTO SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 [ ncionp30BaTh OCHOBHBIE TIOHATHS M 3aKOHBI XMMHUH AJIS PELICHHS IPeIMETHO-IIPO(MIIBHBIX 3a/1a4;

3.2.2 | mpUMEHSATh METOABI TEOPETHIECKOTO M 3KCIEPHIMEHTAIIFHOTO HCCIICIOBAaHNS XUMUIECKHX 00BEKTOB, TPOLIECCOB U
SIBTICHUH, IPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 110 33laHHON METOIUKE U 00pabaThIBaTh UX PE3yIIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKaMU IPUMEHEHUS OCHOBHBIX ITOHATHII U 3aKOHOB XMMUH IS PEIICHUS IPEAMETHO-TIPO(PUIBHBIX 3a/1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHUS] METOJIOB TEOPETHYECKOTO U KCIIEPUMEHTAIBHOIO HCCIICIOBAHNS XUMUIECKIX 00 BEKTOB,
MIPOLIECCOB U SIBJICHUH, HaBBIKAMH MTPOBEJCHUSI XUMUUECKIX IKCIIEPUMEHTOB 110 33IaHHON METOANKE U HABBIKAMH
00paboTKK UX pe3yJbTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa3eioB H TeM /BUI 3aHITHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHUSA / Kype

Pa3nen 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

1.1 OCHOBHBIE XIMUYECKHUE MTOHSATHUS: MOJIb, AaTOMHAsI Macca, MOJISIpHAsl Macca. 1 1
OCHOBHBIC XUMHYECKUE 3aKOHBI: COXPAHEHHS MaCChI, TIOCTOSTHCTBA COCTaBA.
OKBHUBAJICHT, 3aKOH 3KBHBaJIEHTOB. OCHOBHBIE KJIaCCHI HEOPTaHMYECKUX
coequHeHHH. PacueT 3KBUBaIEHTHBIX MAacC MPOCTHIX BEUIECTB U CIOXKHBIX
coenuuenui /Jlex/

Pazaes 2. OcHOBBI XHMHY€CKO# TepMOTUHAMUKHA

2.1 OHepreTuka XMUMUUYECKUX NIPOLIECCOB. BHYTpeHH S 3HEprusl, SHTANIbIINUS. 1 1
OHTponus, sHeprus ' mo6ca, HaNIPaBIEHHOCTh XUMIYECKUX TIporeccos. /JIex/
2.2 OmpeneneHue TEIIOBEIX 3(EKTOB XMMUUECKHX peaknuii /J1ad/ 1 2

Pazngen 3. OcHOBBI XUMHYECKOH KHHETHKH

3.1 CKOpOCTb peaKkny U METOABI €€ PEryaTupOBaHMsl. XUMHUYECKOE paBHOBECHE. 1 2
PaBHOBecHs B reTeporeHHbIX cucTeMax. PeakiionHast ciocoOHOCTh
Bemects. /JIex/
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PacueT 3aBUCUMOCTU CKOPOCTH PEAKLUI OT KOHUEHTPALUN PETUPYIOLIHIX
BEILIECTB U TeMIepaTypbl. PacueT koHCTaHTBI paBHOBecHs peakiuit. [IpuHnmn
cMerneHns xumudeckoro pasHosecus Jle llatense /T1p/

Paznen 4. Ilepuoanyeckasi cucTeMa U CHCTEMATHKA 3j1eMeHTOB. CTpoeHue
atoma. OCHOBHbBIE XapaKTePHCTHKH 371eMEeHTOB.

4.1

Crpoenue atoma. KBaHTOBO-MexaHH4ecKasi Moziesib aToMa. KopiyckyssipHo-
BOJTHOBOM JyaJl3M. DIEKTPOHHBIE 0007104KH aToMOB. KBaHTOBBIE YHCIIa.
TMopsi10K 3aroHEHHS JIIEKTPOHHBIX 00004eK: npuHIuMI [Taymnu, npaBuio
I'yana, npasuna KireuxoBckoro. DnekTpoHHBIe ceMeiicTBa aneMeHToB. /Cp/

10

4.2

OnexTpoHHBIE (POPMYIIBI U IEKTPOHHBIE CXEMBI aTOMOB. [13MeHEeHNe CBONCTB
9JIEMEHTOB [0 TIEpHo/IaM U Ipynnam cucreMsl Menaeneesa /I1p/

Pa3zgen 5. Xumudeckasi CBSI3b M CTPOEHHE MOJIEKYJT

5.1

CoBpeMeHHbIE IPEICTABICHUS O IIPUPOJE XUMUUYECKOU CBsI3U. OnpenencHue u
OCHOBHbIE XapaKTEPUCTUKH XUMHUYECKOU CBA3M. MeTo | BaJIeHTHBIX CBsI3eil
(MBC). Metoa Mmonekyasipabix opoutaneit (MMO). ITpocTpaHcTBeHHAs
CTPYKTypa MOJIEKYJI. JIUTO/IbHBIE MOMEHTBI CBsI3€H U MoJeKyll. BogoponHnas
cBs13b. Curma u - cBsizu. /Cp/

52

DJIeKTPOHHOTOYEUHBIC U CTPYKTYPHBIC (HOPMYITBI MOJICKYI1. JIUMoIbHbIC
MOMEHTBI MoJiekyl /Cp/

Pa3nen 6. PacTBopsl

6.1

CrocoOBbI BRIPasKCHHUS KOHIICHTPAIIUU PACTBOPOB. 3aKOHBI PACTBOPOB ISt
cnabbIX 37IeKTponuToB. [IpUMeHeHrne 3aKOHOB K CUIIbHBIM 3JIEKTPOIUTAM.
Onexrponutnyeckast auccorpanus. CTerneHp JUCCONUAINN, KOHCTaHTa
JICCOIMAIIMHN, H30TOHNIECKHH K03 (durneHT. VIOHHO-MOJICKY/ISIPHBIE PEAKIIUH.
DnexrponuTryeckas auccorpanys Boasl u pH cpensl. ['uaponus coneid. /Cp/

11

Pazaen 7. OKHCIMTEILHO-BOCCTAHOBHTEIbHbIE nmpoueccnol

7.1

IToHsITHE O CTEHIEHH OKUCIICHUS ICMEHTOB B COeqUHEHUSX. OKUCIUTENBHO-
BOCCTaHOBHTEJIbHBIC CBOHCTBA MPOCTHIX BEIIECTB M XUMUYECKUX COSITMHEHUI.
OKHCINUTETbHO-BOCCTAHOBUTENBHBIE peakini. HanpaBlneHHOCTh OKHCIIUTENBHO-
BOCCTAQHOBHTENBHBIX peakiuil. CTaHAapTHEIC HIEKTPOAHBIC TOTCHIHAIIBL.
®opmyna Heprcra /Cp/

7.2

OKHUCITUTETHLHO-BOCCTAHOBUTENILHBIC peakiuy /J1a6/

Paznen 8. 3J1eKTp0ngnqec1me CUCTEMBbI.

8.1

XMMHYECKHE NCTOYHUKH TOKA: TaJIbBAHUUCCKHUE SIEMEHTHI, aKKyMYJISTODHI,
TOIUTMBHBIE 3JIEMEHTHI, YCTPOHCTBO, IIPOIECCHI, NCTION30BAHIE HA XK. JI.
TpaHcmopre. Bogopoanas sHepreTuka. Dnekrponus. KarogHoe BoccTaHOBIEHHE
1 aHOJIHOE OKHCJIEHHE. DJICKTPOIN3 C aKTHBHBIM aHOJIOM. Bropuunble mporeccst
npu auekTponuse. 3akonsl Papanes. Boixon no Toky. Ilpumenenue
anexrponusa. /Cp/

12

Paznen 9. Koppo3usi meTajiioB

9.1

Koppo3sus MeTansoBs: a1eKTpoXUMUYECcKast ¥ a30Basi, MOKa3aTeH KOPPO3HH.
Bumbl 251eKTpOXUMHAYECKOH KOPPO3HH: 00pa3oBaHKe TabBAHNYECKON Maphl,
KOHIICHTPAIIMOHHOMN STYEHKHU, KOPPO3HS O] ICHCTBHEM OJTY>KTAIOIINX TOKOB.
MeTozbl 3aIUTHI OT KOPPO3HUU: MOKPBITUSI, HHTHOUTOPBI KOPPO3HHU,
aNeKTpoXUMHYecKas 3ammuTa /Cp/

10

Paznen 10. IlucniepcHble cUCTEMBbI

10.1

JlucriepcHbIe CUCTEMBI, UX KIacCH(pUKAIUU, METOABI MOITydeHHs. YCTOHYNBOCTh
JUCTIEPCHBIX CUCTEM U CITOCOOBI X cTabumu3amuu. /Cp/

10.2

CTpoeHue MHULEIT HEOPTaHMYIECKUX 30JIel U crIoco0bl UX Koarymsiuuu. ITopor
xoaryysiun /Cp/

Pazpnen 11. CamocrosiTenibHasi pabota

Ioaroroska x nexuusm /Cp/

ITonroroBka k nMpakTH4IecKuM 3ausaTusM /Cp/

11.3

IMoxroroBka k maboparopHbsM paboram /Cp/

11.4

BerinonHeHre KOHTPOIbHOM paboTh /Cp/

8,6




Paznen 12. KouraktHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ ouenkoi /KD/ 1 0,25

12.2 KonTponsHnas pabora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIC MaTEePHANbI IS IPOBEICHAS IPOMEXYTOYHOH aTTeCTallMy OOYJAIOMINXCSl MPUBEICHBI B MPHUIOKECHIH K
paboueil mporpaMMe JUCIUIIIAHBL.

DOpMBI U BHIBI TEKYLLETO KOHTPOJIS MO AUCLUIUIMHE (MOIYIIO), BUABI 3aJaHUN, KPUTEPUU UX OLCHUBAHUS,
pacmpeereHre 0auToB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBalOTCs MPEoaaBaTeIeM TUCIUILIHHEL C YIETOM ee CIIeIU(UKH 1
JIOBOZIATCS /IO CBEICHHS O0YJaIOMMXCs Ha IIEPBOM YIEOHOM 3aHSATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCSl MPEnogaBaTeieM AUCHUILUTUHBI (MOAYIs) B paMKaxX KOHTaKTHOM
paboTHI U CaMOCTOATEIBHON paboThl o0ydarommxcs. s puKkCHpoBaHHS Pe3yNbTaTOB TEKYIIETO KOHTPOIS MOXKET HCIOIB30BaThCS
OUOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemas ureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Wznarensc O11. anmpec
TBO, TOJT
JI1.1 | I'muaka HJL. OO6mas xumus Mocksa: | http://www.book.ru/bool
KnoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBI, COCTABUTENU 3arnaBue Wznarensc On. agpec
TBO, TOJ1
JI2.1 |H.JI. I'nunka 3amauu ¥ yrmpaxxHeHus 1Mo o01eit xumun: yued. mocodue mis | M.:Kuopy | https://www.book.ru/bo
BY30B c,,2019

6.2 UH(popmManmoHHble TEXHOJIOTHH, HCTIOIb3yeMble PH 0CYIIeCTBJIEHUN 00pa30BaTeILHOIO MPoIecca mo JUCIUTLINHE
(Mony.10)

6.2.1 IepeueHb JIMIIEH3HOHHOTO H CBOOOTHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 ofecreyeHust

6.2.1.1

6.2.1.2

6.2.1.3| MS OFFICE

6.2.2 Ilepeyenn npoeccuOHAIBHBIX 023 JAHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | KoncynpraHT 1uioc

6.2.2.2 | TapanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | JlexnmonHble 1 mabopaTopHBIE pabOTHI TPOBOSTCS B COOTBETCTBHH C PACIIMCAHUEM 3aHATHH B 1a00OpaTOPHAX 00IIeH
XMMUH, BKIFOYAIOMICH: CYIIMIBHBIH [IKad, YCTPOHCTBO ISl OBICTPOrO MPOCYIINBAHUS XMM. [TOCY/IbI, LITATHUB
nabopatopHbii (10 1IT.), aKBaAUCTHILISITOP, OMIUCTHILIATOP, OapomeTp, Bechl anekTponHbie CASCUW620HV, komriekT
¢dommuit, anmapar Kunma, mumummsoinst™eTp pH-150M 1 B y4eOHO-HCCIIeIOBATENBCKON JTa00paToOpHy, BKITIOYAFOIIEH:
ammapat Kumma, 6apometp, 6uctumnsarop, Becsl HR 60, kon6onarpesarens [1341000M, mumummBonsT™eTp pH-150M, meus
MydenbHas, Tepmobiok [13-4030, xpomarorpad "Xpomarek Kpucran", snexrponeus CILOJI. [Ipu npoBeaeHun 3aHATHIA
HCIIONB3YeTCSI MPOSKTOpP U SKpaH.

7.2 Z[J'IH BBITOJIHEHHS CAMOCTOSTEIIbHOM pa6OTBI HCIIOJIB3YCTCA YUTAIBHBIHA 3271 OMOIHOTEKH C BBIXO/IOM B I/IHTepHCT.

7.3 | Anst xpareHus 1ab0paTOpHOTro 000PYAOBAHUS MPEAyCMATPUBACTCS CIICI.IOMEIIICHUE .
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OraAaBAEeHUE

ITosicHuTEeIbHAS 3aIIMCKA.

TI/IHOBBIG KOHTpOJILHBIC 3aaHUs NJIIN UHBIC MaTepI/IaJILI JJI1 OOCHKHU 3H3.HPII>1, yMCHHﬁ, HAaBBIKOB U (I/IJII/I)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOUIUX YPOBEHBb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Meroaudeckue MaTepHalibl, ONPEACIISIONINE MPOIEAYPY U KPUTEPUHU OLICHUBAHUS COPMHUPOBAHHOCTH
KOMIIETECHIIMI TTPU IPOBEACHUH MPOMEKYTOUHOM aTTEeCTALNU.

1. HossicHuTEILHAA 3aMIHCKA



Llenp MPOMEKYTOYHOM aTTECTallMU — OICHHBAHWE MPOMEKYTOUYHBIX M OKOHYATEILHBIX PE3YJIbTAaTOB
OGy‘IGHI/IH 10 JUCHUIIIIMHE, O6€CH€‘-II/IBaIOH_[I/IX AOCTHIKCHUC IIIAHUPYCMBIX PE3YJIbTATOB OCBOCHUA
00pa3oBaTebHON MTPOTPaAMMBI.

®dopMbl IPOMEKYTOUHOM arTecTanuu: sauem ¢ oyenxou (1 cemecmp — ounoe omoenenue, 1 Kypc —
3a0uHoe omoeneHue).

[TepeueHb KOMIETCHINA, (HOPMUPYEMBIX B TIPOIECCE OCBOCHMSI TUCITUTUIMHBI
KO)I 1 HAMMCHOBAHUEC KOMIICTCHIINHN KO,H WHAWKATOPa NJOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CiocobeH pemats HHKEHEpHBIE
3ama4d B MpohecCHOHATBHON
JeATEIEHOCTH C UCTIOJIb30BaHHEM
METO/IOB €CTECTBEHHBIX HAYK,
MaTeMaTHYECKOT0 aHali3a U
MOJICTTMPOBAHUS

OIIK-1.2. IIpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHUs IPEAMETHO-IPO(UITBHBIX 33129

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAyYHbIE METO/IbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEJOBAaHNSI OOBEKTOB, POLIECCOB, SBICHHUM, TPOBOAUT
SKCIEPUMEHTHI MO 3aJJaHHOM METOAMKE U aHAIU3UPYET Pe3yIbTaThl

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

O1LieHOYHBIE
MaTepHAIbI
(cemectp 1, kypc 1)

KOZ[ 1 HAUMCHOBAHUC NWHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIUIIIINHE

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHus NpeAMETHO-NIPO(UIBHBIX 3a/1a4

OOyJaroniuiicst 3HaeT:
OCHOBHBIC TIOHATHS W 3aKOHBI XNMHA W HX pPOJIb B
pEIICHUH IPEAMETHO-MPOMMIBHBIX 33124

Tecterm. 2.1.1

OO6yyaroniuiicst ymeeT: Samanus . 2.2.1
HUCIIOJIB30BAaTh OCHOBHBIC ITIOHATHA U 3aKOHbBI XUMUU JJIA
pelIeHusl IPeAMETHO-NPO(MIBHBIX 3a/1a4
OOGyuatonutuiicst BiajeeT:

HaBbIKaMH TMMPUMEHCHUA OCHOBHBIX MOHATHI U 3aKOHOB

XUMHWHU JJIA pCIICHUA npe):[MeTHo—npO(anmex 3aaa4

3amanus . 2.3.1

OIIK-1.3. [Ipumensier | OOyuaromuiics: 3HaET: Tector . 2.1.2
€CTECTBEHHOHAYJIHbIE METOJbl | METOABI ~ TEOPETHYECKOr0 M  3KCHEPUMEHTaIbHOTO
TEOPETUYECKOIO U SKCIEPUMEHTAIbHOIO | UCCIENOBAaHMUA XMMHUYECKUX OOBEKTOB, IPOLECCOB U
UCCIIEIOBAaHUsL  OOBEKTOB,  IIPOLIECCOB, | SABICHUM, METOOMKY HpoBeleHUs U 00paboTKH
ABJICHUH, IPOBOJUT HKCIEPUMEHTH IO | Pe3yJbTaTOB XUMUUYECKOIO IKCIEPUMEHTA
3aJJaHHOM METOAWMKE M  aHanum3upyeT | OOyuaroiuiics ymeer: 3aganus m. 2.2.2
pe3yJbTaThl MPUMEHSTH METO/IBI TEOPETUUECKOIO u
JKCIIEPUMEHTAJIBHOIO  HCCIIENOBAaHUS  XMUMHYECKHX
OOBEKTOB, IIPOLIECCOB U SIBJIEHUH, IPOBOJUThH

XAMHUYECKHE JKCIIEPUMEHTHI TI0 3aJaHHOW METOJUKE U
00pabaThIBaTh UX PE3YJILTATHI

OOyuarontuiicst BiajeeT:

HABBIKAMH TIPUMEHEHHUS METOMOB TEOPETHYECKOTO |
OKCIICPUMEHTAIBHOTO ~ WCCIICIOBAHUS  XHMUYECKHX
00BEKTOB, TIPOIIECCOB U SIBJICHUH, HABBIKAMH TIPOBEICHUSI
XUMHYECKHX JKCIICPUMEHTOB MO 3aJaHHOIl METOIHKE U
HaBBIKAMH 00pabOTKHU UX PEe3YJIbTAaTOB

3amanus 1. 2.3.2

[TpomesxyTouHas arTecTanus (3a4eT ¢ OLIEHKOH ) MPOBOJUTCS B OJHON U3 CIenyromuX GopM:
1) cobecenoBanue;
2) BeinoaHenue 3aaanuii B OMMOC yHuBepcuTeTa.

2. Tunosble! KOHTPOJILHBIE 32JAHAS WIH HHbIE MATEPHAJIBI /151 OLIEHKH 3HAHM, yMEHHMIA,
HABBIKOB M (WJIN) ONBITA 1EATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIM A

! TIpuBonsrcs THOBBIE BONPOCH M 3amanus. OLEHOYHBIE CPEACTBA, NPEIHAZHAYEHHBIE JUIA IMPOBEIEHHSA AaTTECTALMOHHOIO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIC



2.1 TunoBsble Bonmpockl (3aaHusl) 115 OLleHKN 3HAHUI B KayecTBe 00pPa30BaTeILHOIO pe3yJbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanmMeHOBaHNE HHANKATOPA O0pazoBaTesbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHEIe | OOydJarOUIHiics 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC ITOHATHUS M 3aKOHBI XUMHH U UX POJIb B PEIICHUHU NTPEAMETHO-IPOMUIBHBIX 32124
HayK Ui pElIeHHs HpPEeIMETHO-
pohUIBHBIX 32724

2.1.1. Ilpumepsl TeCTOBBIX 3aJaHMit

1. Tennora oO6pa3oBaHus BeLIeCTBa — 3TO
a) TemoTa 0Opa3oBaHMs | MOJISI JAHHOTO BEIIECTBA U3 aTOMOB B BAKyyM€;
b) Ttemmosoii addhext peaxipm 0OpazoBaHusA 1 MO JAHHOTO BEIECTBA U3 IPOCTHIX BEIECTB;
C) cyMMa 3HEpruil BceX XUMHYECKUX CBS3EH, BXOISIIUX B COCTAB MOJICKYJIbI JAHHOTO BEIIECTBA;
d) TemnoBO# 3B heKT peakiuu pa3nokKeHus | MOJIs TAaHHOTO CII0KHOTO COSJAMHEHUSI Ha IPOCTHIC BEILIECTRA,
€) TemIoBoi 3 GEKT peakIuu MPU MOCTOSHHOM JaBJICHHN

2. @opmynHMpoBKa cleICTBHA M3 3aKOHa ['ecca miisi pacdera W3MeHEHHUs dSHepruu ['mbOca XMMHUYECKUX
pEeaKLUi 3ByUUT CIEAYIOIUM

a) wu3MeHeHue sHepruu ['nO0Oca peakiMu paBHO Pa3HOCTH TEIUIOT 00Pa30BaHUsI U SHTPONHUI YIaCTHUKOB TaHHON
peakiuu, YMHOKCHHBIX Ha KO3 (QDUIIMEHTHI, CTOSIIUE TIepe] BEIICCTBAMH B YPaBHECHUH PEaKIUH;

b) wu3menenue sHeprun ['nbOca peakiyu paBHO pasHocTH 3Hepruii [ m606ca 0Opa3oBaHUs KOHEUHBIX U UCXOIHBIX
BCIICCTB — YYAaCTHUKOB JAHHON peakIuu, ACJICHHOW Ha pa3HOCTh KOI(D(UIIMEHTOB, CTOSIIUX Mepe
BEIICCTBAMHU B YPaBHCHHUH PCAKIIUM;

C) wu3MeHeHHe dHepruu ['mbbca peakiy paBHO cymMMme dHepruii I'ndoca 06pa3oBaHUs KOHEYHBIX M UCXOTIHBIX
BEIIIECTB — YYACTHUKOB JIAHHON PEeaKIiu, YMHOXCHHBIX Ha KO3()(UIIUECHTBI, CTOSIINE Mepe]] BEIIECTBAMHU B
YPaBHEHUU PEaKIIVH;

d) wusmenenwue suepruu ['nbOCa peaknu paBHO pa3HOCTH SHepruit ' mbdca 0Opa3oBaHMst KOHEYHBIX H HCXOTHBIX
BEIIIECTB — YYACTHUKOB JIAHHON PEaKIMU, YMHOXCHHBIX Ha KO3()(UIIMEHTBI, CTOSIINE MEpe]] BEIISCTBAMU B
YPaBHEHUU PEAKIIVH;

€) ~wu3MeHeHue SHepruu I'nbOca peakiy paBHO pa3HOCTH dHepruii [ m66ca 06pa3oBaHMA UCXOIHBIX M KOHEUHBIX
BEIICCTB — YYACTHUKOB JIAHHOUW PEaKIMK, YMHOKEHHBIX Ha KOA((MHUIIUSHTHI, CTOAIIME TIEpe]] BEIICCTBAMH B
YPaBHEHUU PEaAKIMH

3. DHranbnueil CHCTEMBI Ha3bIBACTCS:
a) TemIoBoi 3 GEKT peakiuu MPU MOCTOSHHOM JIaBJICHHH;
b) cymma BHyTpeHHel SHEPTUHU U SHTPOIIMU CUCTEMBI;
C) TermIoBOM 3(h(PeKT peakiuu MPH ITIOCTOSHHOM 00bEeMe CHCTEMBI,
d) pa3sHOCTB SHTPONHHU CUCTEMBI U TPOM3BEICHUS IaBICHHS Ha 00BEM;
€) CyMMa BHYTPEHHEH DHEPTrUH CHCTEMbI U MPOU3BEACHUS JABJICHHS HA O0BEM.

4. CnencrBue u3 3akoHa ['ecca jns pacdeTa TEIUIOBBIX dPPEKTOB XUMUYECKUX peakiuil (hopMynupyercs
CIIEIyIOIUM 00pa3oM:

a) TerIoBOH 3 (PEKT peaKkiu paBeH CyMMe TEIUIOBBIX 3()(EKTOB OTICIBHBIX CTAANI JAaHHON PEaKIUH;

b) TemnoBoit 3ddekT peakiu paBeH Pa3sHOCTH TEIUIOT OOPa30BaHUS KOHEYHBIX M HCXOIHBIX BEIIECTB —
YYaCTHUKOB JAaHHOW peakuuu, AEJCHHOW Ha Pa3sHOCTh KO3()(UIMEHTOB, CTOSAMIMX IEepes BellecTBaMHU B
YPaBHEHUH PEaKLHH;

C) TemIoBOM 3 (HEKT peakiiy paBeH CYMMe TEILUIOT 00Pa30BaHMsI KOHEYHBIX U HCXO/IHBIX BEIECTB — yUYaCTHHUKOB
JIAHHOW pPeakIlny, YMHOXKEHHBIX Ha KO GUIIMEHTHI, CTOSIINE Tepe]] BEleCTBAMY B YPAaBHEHHH PEaKIlnHy;

d) remnoBoi 3¢ddexT peakuuM paBeH Pa3HOCTH TEIUIOT OOpa30BaHUS KOHEYHBIX M HCXOJHBIX BEUIECTB —
Y4aCTHUKOB )IaHHOﬁ p€aKknru, YMHOXCHHBIX Ha KOS(b(bI/I]_II/IeHTI)I, CTOAIUE MIEPEA BEIICCTBAMU B YPaBHCHUHN
peakiuu;

e) TemIoBol 3()(HEKT peaky paBeH Pa3HOCTH TEILIOT 00pa30BaHMs KOHEYHBIX BEIIECTB — YYACTHUKOB JTAHHOU
peakuuu M TEIUIOT CTOpaHMsl HCXOJHBIX BEIIECTB — YYAaCTHUKOB NAHHOW pPEakLUWH, YMHOXXCHHBIX Ha
K09( QUIMEHTBI, CTOSIIHE IEPE] BENECTBAMU B YPABHEHHH PEaKIINH |

CpEICTBa MOJUIEKAT AKTyalW3aldd C YY4EeTOM Da3BHTUS HAayKd, oOpa3oBaHUs, KyJIbTYPBHI, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



a)
b)
c)
d)

a)
b)
c)
d)
€)

a)
b)
c)
d)
€)

a)
b)
c)
d)
€)

5. DHAOTEPMHUYECKOU SBIISICTCS PEaKIus, I KOTOPOi

S = const
G>0
H>0
H<0

6. CpoJcTBO K BIEKTPOHY — 3TO:

9HEPIHsl, KOTOpast 3aTPaunuBaCTCS Ha MPHUCOCIMHEHUE IICKTPOHA K aTOMY;

SHEPIHUs, KOTOpas HeOOXOIMMAa JJIs1 OTPBIBA JJICKTPOHA OT aTOMA;

CBOWCTBO aToMa JaHHOTO 3JIEMEHTA OTJaBaTh CBOM JIEKTPOHBI COCETHHM aTOMaM;
SHEPIHsl, KOTOPast BBIACISIETCS P ITPUCOSTUHEHUHU IEKTPOHA K aTOMY;

CBOWCTBO aToMa JaHHOTO 3JIEMEHTA MPUTATUBATH K ce0e 3JEKTPOHBI OT COCETHUX aTOMOB.

7. Tlonm OKHMCIUTENHHBIMHM CBOMCTBAMH aTOMa IIOHUMAIOT:

CIOCOOHOCTH aTOMa OT/IABaTh SJEKTPOHBL;

SHEPrHI0, KOTOpas HEOOXOAMMa JIJIsl OTPBIBA 3JICKTPOHA OT aToMa;

CBOICTBO aTOMa TaHHOTO AJIEMEHTA OT/IaBaTh CBOM AJIEKTPOHBI COCETHUM aToMaMm;
CIOCOOHOCTH aTOMa MIPHUCOETUHSATH IJIEKTPOHBI;

CBOI7[CTBO aToMa JaHHOTI'O 3JICMECHTA HpI/ITﬂFI/IBaTI) K CC6C BHGKTpOHI)I OT COCECIHUX aTOMOB.

8. Uro Ha3BIBaeTCA ANEKTPOOTPUIIATENFHOCTHIO?

SHEPrusi, KOTopas 3aTpaylBaeTCs Ha MPUCOEANHEHUE 3JIEKTPOHA K aTOMY;

9HEPrHsl, KOTOpask He0OXOoAUMa JJIsl OTPHIBA AIIEKTPOHA OT aTOMa;

CBOWCTBO aTOMa JaHHOTO 3JIEMEHTa OTJaBaTh CBOM JIEKTPOHBI COCETHIM aTOMaM;
SHEPTrusl, KOTOpask BBIAEISACTCS NPHU IPUCOCIUHEHUH JIEKTPOHA K aTOMY;

CBOMCTBO aToMa AaHHOI'0 2JICMCHTA MPUTATUBATH K cebe QJICKTPOHBI OT COCEAHUX aTOMOB.

OIIK-1.3. Ilpumensier OO0yyarommuiics 3HaeT:

€CTCCTBCHHOHAYYHBIC METOAbI METOAbI TCOPETUUCCKOTO U OKCIICPUMEHTAJIBHOTO HUCCICAOBAHUA XUMHYCCKUX O6’BCKTOB,
TEOPETHUYECKOTO U NPOIIECCOB U ABJICHUH, METOIUKY MPOBEJICHUS U 00pabOTKM pe3ysbTaTOB XUMHUYECKOIO
AKCIEPUMEHTAILHOTO JKCIICPUMEHTA

HCCIe0BaHUsT 00EKTOB,
MPOIIECCOB, SBJICHUH, POBOIUT
SKCIICPUMEHTHI 10 3aJaHHOU
METOAMKE U aHAIH3UPYET
pe3yIBTATHI

a)

c)
d)

a)

c)
d)

2.1.2. IpuMepbI TeCTOBBIX 3aJaHUH

MetaHou nostyyaeTcsi B pe3ysbTaTe peakiuu
CO(r) + 2H2(r) «>CH30H(x); AH0298 =—127,8xIx
BIIPABO;
BJICBO;
BHayaje BIPaBO, 3aTEM BIICBO;
He OyJeT cMelaThesl.

Kax Hamo n3MeHnTh 1aBieHNE B CUCTEME, YTOOBI CKOPOCTh MPOTEKAIOIIEH B HEW peakiun
2H5S5(1) +302(r) —2S02(T) + 2H20(T) yBenuumnack B 32 paza?

YMEHBIIUTH B 2 paza ;

YBEJIWMYHTH B 6,4 pasa ;

YMEHBIIUTH B 32 pasa ;

YBEJIMYUTH B 2 pasa.

IIpu kuCIOTHO-OCHOBHOM TUTpoBaHUM 50 MJT pacTBOpa IIEN04H U3pacxonoBano 24 M 0,5 M pacTBopa cepHoit
kuca0Thl. CkojbK0 0,5 M COJIAHOM KMCIOTHI MOTPEOOBAIOCH ObI IS TOM *Ke Leaun?

24 mi ;

48 M ;

2.4 1,

12 ™o .




a) 0,11%;
b) 0,02% ;
c) 0,125%;
d) 0,7%.

a) -0295B
b) 0,295B
c) 0,059 B
d) 0,059 B}

a) 0,059B
b) 0.059 B
¢c) 0,18B
d) 0,03B

) =A:Pb0-2e =Pb*

d) ~A:Pb0—4e =Pb*

a) B oOpaTHOM
b) He cmecTHTCH

d) B npsMoM

4 Jlns xuciaotHO-ocHOBHOTO THTpoBanus 30 mi pactBopa KOH morpebosanock 12 ma 0,05 H. pacTBOpa
KACHOTHL. OTpe/ieuTe MPOICHTHYIO KOHIIEHTPAIINIO paCTBOPA IIEIOYH.

5 Tlorenmuan BOIOPOIHOTO 3JIeKTpoaa mpu pH, paBHOM 5, cocTaBiIseT:

6 D.n.c. KOHLIEHTpauMOHHOTO ranbBanuueckoro snementa :Fe/FeCl3(3 u.)//FeCl3(0,001 M)/Fe paBen

7 Kakue peakimu IpoTEKaroT Mpu paboTe KUCIoTHOro akkymyisatopa Pb/ HoSO4 /PhO,?
a) {~A:Pb0-4e =Pb*
b) ~A:PbO, + 4H" +4¢ =Pb0 + 2 H,O K: Pb0 — 4e =Pb*

K: PbO, + 4H* + 4e = Pb0 + 2 H,O

K: PbO; + 4H* + 2¢ = Pb?* + 2 H,0
K: PbO; + 4H* + 2¢ = Pb2* + 2 H,0

9. B kakoM HampaBJIeHHH CMECTUTCS paBHOBecHe Tuaponm3a ZnSO4 mpu yBenndennu pH?

C) BHayaye B 0OpaTHOM, 3aT€M B IIPSIMOM

2.2 TunoBble 3a]aHUs IJIA OLIEHKH YMeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT!

Ko n HanmMeHoBaHne
WHJMKAaTOpa JOCTUKEHHUS
KOMIIETEHIIUH

O0pa3oBaTeNbHBIN pe3yNbTaT

OIIK-1.2. TIpuMeHsieT OCHOBHBIE
TIOHSTHS Y 3aKOHBI
€CTECTBEHHBIX HAyK JJIs
pelIeHus IpeIMeTHO-
npoIIBHBIX 33124

OO0yyaronuiicst ymeeT:
HCIIOJIb30BaTh OCHOBHBIC MMOHATHS U 3aKOHBI XMMHUH IS PEUICHUS MMPEIMETHO-TIPO(QUIBHBIX
3a1a4

3amanme 1. Onpenenure:

YCIoB8UAX.

2.2.1 Ilpumepsnl 3aganmii

a) BO3MOXKHOCTh CAMOTIPOM3BOJILHOTO MIPOTEKAHHS IPOIIECCOB;
0) IpeAOYTHTEILHOCTE TOW WIIM MHOH peakLuH;
B) KOJMYECTBO Terwia (K/[K), KoTopoe BBIAENHTCS MK TIOTVIOTHTCS TIPH TIPOXOKIEHAH KKIOW PEeaKipu (H.Y. ).
YpaBHEHUs peakuii:
S(k) + O3 (1) = SO2(T)
S(x) + 1,50; (1) = SOs(r)
Hcnonv3yiime 0ns pacuemos madauyy mepMOOUHAMUYECKUX XAPAKMEPUCIUK GEU)eCmE Npu CIMAHOAPMHbIX

3ananue 2. Onpenenure s rarpBaHudeckoro snemenra (-) Mg /0,01M MgSOa.// 0,001M CuSO. /Cu (+)
a) B KJDK SHEPTHIO XUMHUYECKOH PEaKIlny, PEBPAIIAIOIYIOCS B SJIEKTPHUCCKYIO;

6) HaAMAIIUTEC MPOLUCCCHI HA aHOAC U Ha KaTOAC, PCAKIUIO, TCHCPUPYIOIIYIO TOK;
B) 3HA4YCHHUC 3./1.C. TAWIbBAHMYCCKOI'O 2JICMCHTA




3amaane 3. Ckonbko rpaMmoB xjopuaa xenesa FeCls nago pacresoputs B 450 r Boas! 1uist npurotosienus 10% - ro pactsopa?
OtBetsl: 1) 51;2)451;3)50T1;4) 531

3aHaHI/Ie 4, OHpeILeJ‘II/ITe, Kakas U3 MMPUBCACHHBIX peaKL[I/Ii?I SIBJIIIETCS OKUCIIUTEILHO-BOCCTAHOBUTEILHOM:
1. NazPO4 + H,O — NaHPO, + NaOH
2. Ku[Fe(CN)g] + FeCl; — Fes[Fe(CN)g]s + KCI
3. SiO,+ HF — SiF4 + H,0
4. H,SO;3;+ HCIO; — + HCI

OIIK-1.3. [Ipumensier | OOyuaromuiicss ymeer:

€CTECTBEHHOHAYYHBIE  METOJBI | IPUMEHSATh METOAbl TEOPETUYECKOTO U IKCIEPHUMEHTANBHOIO HCCIEAOBAaHUS XUMUYECKUX
TEOPETUUECKOTO U | 0ObEKTOB, MPOLECCOB U SIBIEHUH, MPOBOJUTH XUMUYECKHUE JKCIEPHUMEHTHI MO 3aJaHHON
9KCIIEPUMEHTAITLHOTO METOJIMKE U 00padaThIBATh UX PE3yJIbTATHI

HCCIeOBaHUS 00BEKTOB,

MPOIIECCOB, SBICHHUN, MPOBOIUT
SKCIIEPUMEHTBHl 1O  3aJaHHOU
METOIMKE 31 aHATN3UPYET
pe3yJabTaThI

2.2.2 TlpumepsI 3aganuii

3aganue 1. Ilo 3nauenmio TP paccuuraiiTe pacTBOPHMMOCTh, a TAKKe KOHIEHTPALMI0 KAaTHOHOB M AHMOHOB B
HACBIILIEHHOM PacTBOpE, MOJIb/I, 1/1, Mr/n. Coemunenne: CuS I1P= 6-10 3¢

3aganue 2. Hamummre MONEKyISpHbIE U HOHHO-MOJIEKYJISIpHBIE (ITOJTHOE M COKPAIIEHHOE) YpaBHEHHS THUAPOIU3a
NpUBEAEHHBIX COJIEH IO IEPBOM CTYNEHH, a TAKXKE BHIPAKEHUS U KOHCTAHTHI THAPOJIN3a. Y KQKUTE PEaKLUUIO CPEIb
Y HallpaBJICHUE CMEILEHHS PABHOBECHS THAPOIN3A AJIsl KAKIOT0 Caydas Ipu:

a) pa30aBlicHUY;

0) noOaBIIEHNU PaCTBOPA KHUCIIOTHI,

B) T00aBIIEHUH PaCTBOpA MIEIOYH;

T') HAarpeBaHWH.

3aganue 3. CocTaBbTe CXEMY IPOLIECCOB, IPOUCXOISAIINX HA HHEPTHBIX AJIEKTPOIaX Mpu
anektponuse BogHoro pactsopa Zn (NOs),. Beruucianrte Maccy moydaromuxcsi Ha JIEKTPO/axX BEIIECTB. €CIIH CHIla
toka 100 A, Bpems anexTponnza 60 MUHYT.

2.3 Tunosble 3a1aHNA 115 OLEHKH HABBIKOB B KayecTBe 00pa30BaTeJbHOI0 pe3yJabTaTa

Koz u HaumeHoBaHue OO6pazoBareibHBIN pe3yabTaT
MHIUKATOpA JOCTHKCHUS
KOMIICTCHIITUHN

OIIK-1.2. Ilpumenser ocHOBHBIE | OOydJalONIHiics BIaeeT:

HayK 7Sl PEHIeHHs NPEeIMETHO- | MPOQMIBHBIX 3a/1a4
npoIIbHBIX 33134

TMOHATHA U 3aKOHBI €CTECTBEHHBIX | HABBIKAMHW MPHUMCHEHUS OCHOBHBIX MOHSATHH M 3aKOHOB XHMHH 1A peHICHUA TIPEAMETHO-

2.3.1. Ilpumepsl 3agaHMii

3amanwme 1. Paccuuraiite 3/]C MeTHO-IIMHKOBOTO TaIbBAHUICCKOTO IJIEMEHTA IS CTAHIAPTHBIX
KOHIICHTPAI[MIl NOHOB ME/IY U IIMHKA.

PacTBOPEHHBIM KHUCIIOPOJIOM.
3ananue 3. Paccuuraiite 3.71.C. METHO-IIMHKOBOTO TaJIbBAHUYECKOTO DJIEMEHTA, €CITH 3JIEKTPOBI TIOTPYKEHBI
B 0,01 M pacTBOpHI CBOMX COJICH.

pe3yabTaTe peakuuu ooMeHa obpasyeTcs cpeanss conb. Kakosa ¢popmyna ruapokcuaa?

3ananue 2. HapyuieHa CIUIOITHOCTH MOKPBITHSI OIMHKOBAHHOTO Jkelne3a. OnpeieinTe TUT MOKPBITHS (aHOTHOE HITH
KaTOJHOE) W HAMMIIWTS aHOJHYI0 M KaTOJIHYIO Peakiuu B cpeaax: a) paszbarienHoir H2SO4, 0) HelTpanbHOH C

3ananue 4. Ha nelitpanu3zamuio 1,35 T cepHON KUCIOTH U3pacxoaoBaHo 1.1 T THAPOKCHAA MIETOYHOrO MeTamia. B




3amanme 5. Ha melitpamuzanuto 2,7 T CepHOM KHUCIOTHI M3PAcXoioBaHO 2,2 T THAPOKCHAA IIETOYHOTO METajia.
Haiinure skBUBaNeHTHYI0 Maccy ruapokcuia. Kakosa ero dopmyna? Peaknmst oOMeHa mpoTekaeT ¢ 00pa3oBaHHEM
KHCIIOHN CONH.

OIIK-1.3. [pumensier | OOy4JarOLIMIiCS BIACCT:

CCTECTBCHHOHAYYHBIC  METOJbI | HABBIKAMH MPUMEHCHHUS METOJOB TEOPETUYECCKOTO U IKCICPUMCHTAIBHOTO HCCIICIOBAHHUS
TEOPETUYECKOTO U | XUMHUYECKUX OOBEKTOB, MPOICCCOB M SBJCHUIN, HABBIKAMHU MPOBEACHUS XHMHUYCCKUX
JKCICPUMECHTAIEHOTO 9KCIICPUMCHTOB IO 33JJAHHON METOIUKE W HABBIKAMU 00PaOOTKH UX PE3yJIbTATOB
HCCIeOBaHUS 00BEKTOB,

MPOLIECCOB, SIBJICHUI, MPOBOIUT
SKCIIEPUMEHTBHl 1O  3aJaHHOU
METOIHUKE u aHAIN3UPYET
PE3YIIBTATHI

2.3.2. llpumepsI 3aganui

3ananue 1. Ilpu norwkenuu temneparypbl Ha 20 °C cKOpOCTh peakiun yMeHbIIMIAch B 9 pas.
Kak M3MEHUTCS CKOPOCTh 3TOM PEaKIUK NPH yBeaumueHuu Temmneparypsl ot 80 °C mo 120 °C ?
Pacuer mpoBeaute no npaswry Baat-T'odda. [ToueMy ckopocTh peakiiu BO3pacTaeT Py MOBBIIICHUN TEMITEPaTypPhI?

3ananue 2. [IpupomHeii Ta3, UCTIOIB3yEMbIH B KOTEIFHBIX B KAYECTBE TOIIIMBA, B OCHOBHOM COCTOUT 3 MeTaHa CHa.
CocrtaBpTe ypaBHEHHE PEAaKLUMU OPEHUS METaHa M, NPUMEHUB CJIEICTBHE M3 3aKoHa I'ecca, ompemenuTe TEIUIOTY

CropaHusd METaHa.

3amanne 3. BBIYHUCINTE 3HAYEHUE 3.7.C. TAIbBAHUYECKOIO DJIEMEHTA:
(-) Zn/0,01 M ZnS0.//0,01 M FeSO./ Fe (+)

I'ub0ca XUMIYECKON peaKIum.

HpOTeKTOpHOﬁ 3alIuTe XKCJIC3a B MOpCKOﬁ BOJIEC.

3amanme 5. B xakyro cropoHy cmecTtutcs paBHoBecue peaknuu: CO(ra3) + H20(map) «+» CO2(ra3) + H2(ra3)
AH® = - 41,8 x> ipy IOBBIIIEHUN TEMIIEPATYPhI U TIOBHIIICHNH JTaBICHU?

HamnuimuTe mporieccsl Ha aHOE M KaTole, a TAakKKe PEeakilrio, TEHEPUPYIONIYI0 TOK, U OMpeaenuTe B K/ 3Hepruto

3ananue 4. U3 meramos Cu, Mg, Cr BeiOepere npoTekTop ais Fe. HanumuTe aHOAHBIN M KaTOHBIN MPOIECCH IPU

2.4 TlepeyeHb BONMPOCOB /15 MOATOTOBKH 00y4AaOIMXCS K MPOMEKYTOYHOI aTTecTallnU

1. OcHOBHbBIE XUMUYECKHE MOHATHUSA: MOJIb, MOJIsIpHas Macca. OCHOBHBIE 3aKOHBI XUMUHU: COXPAHEHUS
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, HKBHUBAJIECHTOB, KpPAaTHBIX OTHOIIEHUIH, OOBEMHBIX OTHOIIEHHA,
ABorazipo. YpaBuenne MenneneeBa-Kianeiipona. PacueT 5KBUBAJICHTHBIX MacC JIEMEHTOB U COCIMHEHU.

2. Xumuueckas TepMoaHHaMUKa. [IepBblil 3aKOH TepMOAMHAMUKN. BHYTpEHHSs SHEPTUs U SHTAJIbIIUS.
Tepmoxummueckuii 3akoH ['.U. I'ecca, cnenctBust u3 3akoHa. CTaHIapTHBIE TEIJIOTH 00pa30BaHUs. DHTPOIIHS.
V3MeHeHMe SHTPONMU B XMMUYECKHUX Mpoleccax U (a3oBbIX mepexonax. JHeprus ['mb0ca. HanpaBieHHOCTD
XUMHUYECKUX TporeccoB. PacueT namenenus suepruu [ m66ca B XUMUYECKUX peakIUsaX. XUMHUECKoe U (pa30Boe
paBHOBECHS.

3. Xumunyeckast KuHeTuKa. CKOpOCTh TOMOT€HHBIX U TETEPOTCHHBIX XUMUUYECKUX PEaKIHil. 3aBUCUMOCTh
CKOpPOCTH OT KOHIIEHTpalUi pearupyrolux BeIecTB (3aKOH JeHCTBUA Macc), TemrepaTypsl (mpaBuwio BaHT-
l'odda, ypaBuenue AppeHuyca). DHeprus akTHUBAIMU. ['OMOTeHHBIH M T€TEPOreHHbIN KaTaau3. XUMHUYECKOoe
paBHOBecue. KoHcTaHTa paBHOBecHs U ee CBs3b ¢ sHepruei ['mO6ca. [IpuHIMI CMeIIeHUs XUMHYECKOTo
paBHoBecus Jle [llarenpe. Pu3nueckue METOIbI CTUMYJINPOBAHUS PEAKLIAMN.

4. Ctpoenue aroma. Monenu crpoenus atoma. YpaBHeHus Jlyn-ne-bpoinsa u Illpénunrepa. Teopus
bopa. Dnexktponnsie 0600uku atoMoB. KBanToBbie uncia. [Topsiiok 3amofHeHUs AJIEKTPOHHBIX OpOWTasIeH:
npuHumn [laynu, npasumno I'yaaa, npaBuiia KneukoBckoro. DieKTpOHHbBIE CEMENHCTBA 3JIEMEHTOB.

5. Ilepuonuueckas cucrema snemenToB .M. MenaeneeBa. DQHeprusi MIOHU3ALMUHU, CPOJICTBO K AJIEKTPOHY,
JJIEKTPOOTPULATEIBHOCTD, CTEIICHU OKUCIICHUS JIEMEHTOB. M3MeHeHne painycoB, JIEKTPOOTPULIATEIIbHOCTEH,
SHEpPIUil HMOHM3AlMH, CpPOJACTBA K DJJIEKTPOHY, a TaKKe KHCIOTHO-OCHOBHBIX M  OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX CBOMCTB JIEMEHTOB.



6. Xumuueckasi cBs3b. OCHOBHBIE XapaKTEPUCTUKU CBS3H: SHEPTHs, NJIMHA. METO/l BaJIEHTHBIX CBSI3EH.
OCHOBHbIE XapaKTEPUCTUKH KOBAJICHTHOM CBSI3U: HAIPABJICHHOCTb, HACKHIIIAEMOCTb, KPATHOCTb, MOJIIPHOCTD.
Bo30yxneHHoe cocrossHue aroma. DJIEKTPUYECKUM MOMEHT IUIONs. [ mOpuam3aius aTOMHBIX OpOuTasei.
JloHOpHO-aKIenTOpHAasl CBs3b. BomopoaHas cBs3b. MeTOJ MOJEKYISpHBIX opOutaneii. MloHHas CBsi3b, ee
OTJINYUE OT KOBAJIEHTHOM CBsA3M. [JJOCTH>KEHHMSI XMMHUH B HOBBIX OTPACIAX IMPOMBIIUIEHHOCTU: HAHO-, IIa3MO-,
MEMOPaHOTEXHOJIOTUH.

BHyTpeHHss CTpyKTypa KpUCTAJIIOB. THIIBI KPUCTAJUIMYECKUX PEUIETOK. 30HHAs TEOPHsl KPHUCTAILIOB.
Mertaiibl, HOTYNPOBOJHUKH, AUANEKTPUKH. J(MarpaMMa COCTOSTHUS <«OKEJIE30-YIIEPOa».

7CopOuust u CopOIMOHHBIC TMporecchl. MonekynsapHas aacopouus. MoHHo-oOMeHHas amcopOrms.
VYpasuenust JIaurmropa . [loBepxHoctHo-akTuBHBIE BelecTBa (ITAB). Ctpoenue. [Ipumepst ITAB. Ilpumenenue
copOImoHHBIX TporieccoB U [TAB B TexHHMKE W HAPOTHOM XO3SICTBE.

7. Qucnepcuble cucteMsl. Kiaccugukanuy 1 METOIbI TOTy4eHUs TUCTIEPCHBIX crucTeM. Kunetnueckas u
arperaTuBHas yCTOMYMBOCTH AUCIIEPCHBIX cUCTEM. [ py0oIucCIiepCHbIE CUCTEMBI: CYCIIEH3UH, SMYJIbCUHU, TTEHBI.
Komnounnbsie cucrembl. CTpoeHue koyuiougHoW dvacTtulbl. CBoiCcTBa KOJUIOMIHBIX cucTeM. Koarymsuus.
Dnektpodopes, nekTpoocmoc. Tukcorponus. CuHEpe3HucC.

8. PactBopbl. CriocoObI BRIpayKEHHsI KOHIIEHTPAIIH paCTBOPOB. TepMoIuHaAMUKA POLIECCa PACTBOPEHHUS.
KonnuratuBable CBOMCTBa pacTBOpPOB. 3aKOHBI PAcTBOPOB HednekTponutoB: Payns u  Bant-I'odda.
N3oronnueckuii koddpdumuent. [Ipumenenne 3akoHoB Paymst m Bant-I'odda k pactBopam 31eKTpOIHTOB.
Onektponutuueckas auccounuanud. CreneHb W KOHCTaHTa Jucconuanuu. Jlucconumanus —pa3inyHbIX
XUMHUYECKUX coelMHEeHuN. Peakiiny B pacTBOpax 31eKTpoiauTOB. 3aK0oH pa3dasiienus OctBanpaa. [Iponssenenue
PacTBOPUMOCTH.

9. DnexTpoauTHuecKas IUCCOLMALMS BOJIbl, HOHHOE IPOU3BEIEHUE BOJIbl, BOJOPOJHBIN MOKa3aTEeb.
Jluarpamma cOCTOSIHHSI BOJIbI B 00JIACTH HEBBICOKUX AaBiieHUH. [ maponus cosneit. Bunbl ruaponusa. Koncranra
TUIPOJN3a, CTENEHb THUApPOJM3a. YCJIOBHMSI CMEIEHUs paBHOBECHS TIuapoiu3a. Bojxomoaroroska uis
oxnaxaenus JABC. VYnanenne MexaHWYecKUX NpUMeceH, KOJUIOMAHBIX dacTull. JloOGaBieHue MNpUCATOK K
oxnaxnatonien Boge. XKectkocts Boabl. CocTaB mpupoaHbIX BoJl. CIIOCOOBI ONpeieeHns: BpeMEHHOM 1 00miei
xecTkocTd. CrocoObl yCTpaHeHHs! KeCTKOCTH BOZBI: METOJAMU XUMUYECKOTO OCaXJIEHUS U HOHHOTO OOMeHa
(KaTHOHUPOBAHUST U AHUOHMPOBAHUS), MATrHUTHONW OOpaOOTKOHM, AJIEKTPOIUATH3OM, YIBTPA3BYKOBOU
00paboTKOM, MArHUTO-MOHU3ALIMOHHBIM METOIOM.

10. JlonopHo-akuentopHoe B3aumozeicTeue. Kommuekcuble coeanHenus. KoopauHaunoHHas Teopus
Bepuepa. Jlucconnanusi KOMIUIEKCHBIX CO€AMHEHUH. Y CTOMYMBOCTh KOMILIEKCOB. J[BoiiHbIe conu. KoHcTaHTa
HECTOMKOCTH KOMIUIEKCHBIX COeIUHEHUI. [IpruMepbl NCTIONb30BaHN KOMIUIEKCHBIX M IBOMHBIX COCAUHEHHI B
TEXHUKE.

11. Knaccel Heopranndeckux BemiecTB. CBONCTBAa OKCHIOB, THAPOKCUIIOB, COJIEH.

12. OxucnurensHo-BoccTaHoBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHus: cTeneHH OKUCICHUS.
Oxucaurenu u BoccraHoButenu. Knaccudukanus OBP. Hampasnennocts OBP. Hcnonb3oBanne OBP B
ANEKTPOXUMUYECKUX MPEOOPa30BaATENAX SHEPTUH, B AHATTUTHUECKON XUMHUU U JIP.

13. O0uine cBoiicTBa METANIOB. 3aBUCUMOCTh METAJIJIOB OT MOJIOKEHUSI B Iepuoanueckoit cucreme J{. 1.
MenaeneeBa. OCHOBHbIE METOJbI MoydeHHs. Vcronb30BaHHE B KAa4eCTBE KOHCTPYKLIMOHHBIX MaTepHUAJIOB.
OU3NKO-XUMUYECKUE MPOIIECCHI MPU CBApKE U MaliKe METalJIOB.

14. CnnaBel. ®U3MKO-XUMUYECKUN aHANU3. J(MarpaMmMbl COCTOSIHUS ABOMHBIX METAJUTMYECKUX CUCTEM C
o0Opa3oBaHHEM SBTEKTUKH, HHTEPMETANINA U TBEPAOTo pacTBopa. Vcnonb30BaHNe CIUIaBOB B TEXHUKE.

15. DnekTpoxumusi. DIEKTPOAHBIA MOTEeHIMAN. MI3MepeHne CTaHJapTHBIX AJIEKTPOJHBIX MMOTEHIUAIOB.
Bogopoausrii anextpos. YpaBHenue Hepuera. Xumudeckne UCTOUHUKH TOKA: FaJIbBAHUYECKUE U TOILTUBHBIC
AJIEMEHTHI. DNEeKTPOXUMUYECKas mossipusanus. YpaBHenue Tadens. KuciaoTHbie U MIeTOUYHbIE aKKYMYIISTOPHI.
HoBble THIIBI aKKYMYIIATOPOB. DIEKTPOIN3. DIEKTPOIN3 PACIIIIABOB U pacTBOpOB. KaToiHOE BOCCTaHOBIIEHUE U
AQHOJIHOE OKHMCIJIEHHE. DJIEKTPOJIN3 PACTBOPOB C PACTBOPUMBIMH U HEPACTBOPUMBIMU aHOoaMu. 3akoHbl Dapajest.
Beixon o Toky. [Ipumenenue anexrponnsa. ['anpBanomnactuka. ['anmpBaHocTerusl.

16. Koppo3zus metainoB. Kunertruka v TepMOAMHAMHUKA Ta30BOM U 3JIEKTPOXMUMHUECKON KOppo3uu. Busl
koppos3uu. Kopposus nox aeiictBueM Omyxmaromux TOKoB. CrocoObl 3alIUTHl OT KOPPO3UU: JISTHPOBAHUEM,
3alUTHBIMUA TOKPBITUSMH, DIIEKTPOXUMUYECKUMH CHOCOOaMU, U3MEHEHHEM CBOWCTB KOPPO3HOHHOM Cpenbl,
paloOHaNIbHBIM KOHCTPYUPOBAHUEM U3JEIHI.

17. Oprannyeckue coenuHenus. OOmas xapakTepuctuka. OTIMYHTENbHAas OCOOCHHOCTh. Teopus
XUMH4YecKkoro crpoeHus A.M. bytiepoBa. OyHKIMOHAIBHBIE TPYIIIBI OPraHUYECKUX coenuHeHui. [Ipumepnt
MpeIeIbHBIX ¥ HETPECIbHBIX YTIEBOIOPOI0B,CIUPTOB, (DEHOJIOB, AlIbJIETH/IOB, KETOHOB, KAPOOHOBBIX KUCJIIOT,
LIUPOKO NMPUMEHSAEMBIX B TEXHUKE U HAPOJHOM XO3SIICTBE.



18. Bricokomonekynsipubie coequnenus. [lomumepsl. [lonmumepnasie maTepuansl. Onuromepsl. MeToasl
CHUHTE3a TMOJMMEPOB:MOJMMEpPHU3als M NOJUKOHJeHcauus. WMuHunmatopel u Katanuzatopbl. CTpyKTypa
nonumepoB. JInHelHbIe, pa3BETBICHHBIE U CETYAThIE MOJUMEPbl. XUMUYECKHE CBSI3U. PU3NKO-MEXaHUYECKHE
cBoKcTBa nojauMepoB. Bynkanuzanus. [lommmepHsie mMarepuanbl. KOHCTpYKIMOHHBIE TUIACTUYECKUE MACCHI.
CocrosiHus NTMHENHBIX noauMepoB.DU3NKO-MEeXaHNYECKUE CBOMCTBA NMOJUMEpoB. [IpuMeHenre monumepoB Ha
TPaHCHOPTE.

19. KauectBeHHbI aHanmu3. XuUMHYeCKas uHIAeHTH(HKANMA BemecTB. KoJMYeCTBEHHBIM aHaIu3.
Knaccudukanus meronos. ['paBumerpuueckuii mero1. Tutpumerpuueckuii ananus. KomruiekconomeTpuaeckoe
TUTpoBaHue. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOE TUTpPOBaHWE. VHCTpyMEHTalbHBIE METOABI aHAIM3a:
Xxpomarorpaduyeckuii, KOHIYKTOMETPHUECKUH,MONApO-TpadUuecKuii, MOTEeHIHOMEeTpudeckuid. Du3nKo-
XUMHUECKU  aHanmu3. OnTUYeckre MeTOoAbl aHanu3a. XHUMHYecKhe W (u3Mueckue METOAbl aHaIu3a.
CoBpeMeHHbBIE KOHCTPYKIIMOHHBIC MAaTEPHUAIIb U MX (DU3HKO-XUMUYECKHE CBOHCTRA.

20. Ponp XxuMuM B OXpaHe OKpYKarolel cpebl. 3aiuTa BO3IYIITHOTO U BOJJHOTO OaCCEHOB.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPpoueIypy 4 KpUTEPUH OlleHUBAHUS
c¢()OPMHPOBAHHOCTH KOMIIETEHIUIi PH NPOBeICHNU MPOMEKYTOYHOM aTTeCTAlUH

Kpurepun ¢popMupoBaHusi 01leHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a]aHUI

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYAIOIIEMYCS, €CJIHM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYyCsl, €CIIH KOJIMUYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYaAIOMIEMYCS, €CIM KOJMYECTBO IPaBHIIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLCHKA «HEYAOBJIETBOPHUTEJbHO» BBICTABIIICTCS OOYUYArOIIEMYCs, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHusi olieHOK N0 pe3y/ibTATaM BbINOJHEHUS 3aJaHUIM

«OTIAMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK ¥ HEJJOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BBIIOIHEHHYIO MTOJHOCTHIO, HO IPY HAJIMYMU B HEl He Oojiee
OJIHOM Herpy0Ool OIMOKY M OJHOTO HeJ0YeTa, He OoJiee TpeX HEI0UETOB.

«Y10BJIETBOPHUTEIBbHO/3aUTEHO» — CTAaBUTCS 32 PabOTy, eciau 00ydarouiuiics NpaBUiIbHO BBITIOJIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE OoJiee OHOM rpy0oit OmMOKHM U JBYX HEJ0YETOB, HE O0Jee OHOM
rpy6oii u oxHo#l HerpyOoii ommOkH, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKHM M JIBYX
HE/IOYETOB.

«HeynoBJjieTBOpUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCSA 3a PabOTy, €CIM YHCIO OUMOOK M HEI0YETOB
MIPEBBICUIIO HOPMY ISl OLIEHKU «YIOBJIETBOPUTEIHHOY» WU MPABUIBLHO BHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- epybvie owuUbOKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIL 8b100D X00A PeueHUsl.

- He0ouemvl: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUsL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popMupoBaHusi OLIEHOK 110 324€eTy C OLCHKOM

«OTJINYHO/3aUTEHO» — CTYACHT MPUOOpen HeoOXOJMMBbIE YMEHHUS W HABBIKH, MPOJEMOHCTPHUPOBAI
HaBBIK MMPAKTUYECKOT'O MPUMEHEHHUS IOTYUEHHBIX 3HAHUN, HE JOMYCTHII JIOTHYECKUX U (DaKTUUECKUX OIINOOK

«Xopoo/3a4TeHo» — CTyJIeHT IproOpes HeoOXOAUMbIE YMEHHSI U HaBBIKH, IPOJIEMOHCTPUPOBAJT HABBIK
MPAKTUYCCKOT0 MPUMCHCHHUS IMOJTYYCHHBIX 3HaHlflf/'I; A0IMYCTUIT HC3HAYUTCIILHBIC OIIMOKN ¥ HETOYHOCTH.

«Y 10BJIETBOPHUTEIBHO/32UTEHO» — CTYIEHT JONYCTUJ CYyIIECTBEHHBIE OLINOKH.

«HeynoBJ1IeTBOPUTEJILHO/HE 32a4TE€HO» — CTYJCHT JIEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOIMMBbIE YMEHMSI U HABBIKHU, IOMYILEHBI TPyObIe OLIMOKH.
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