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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Tlomydenne pyHAaMEHTATBHOTO 00PA30BAHUS, CIIOCOOCTBYIOMIETO JATbHEHIIIEMY Pa3BUTHIO JIMIHOCTH.

1.2 I/ISY‘IGHI/IS XUMHUYECKUX SIBJICHUH U 3aKOHOB XHMUH, I'paHUILIbl UX TPUMCHUMOCTHU, IPUMCHCHNEC 3aKOHOB B Ba)KHEUIIINX
TIPAKTUYCCKUX IPUITOKCHUAX; O3HAKOMIICHUE C OCHOBHBIMU (I)I/ISI/I‘JGCKI/IMI/I BCIIMYMHAMH, HX (I)I/ISI/I'-IGCKOI"O CMBICIIA,
crocoba u €AUHHNL] UX U3MEPCHUSL.

1.3| Bepaborka y 00y4arommxcs IPUEMOB U HaBBIKOB PEIICHNS KOHKPETHBIX 3a/a4d U3 Pa3HBIX 00JacTel XUMHUH,
MIOMOTAIOIIUX UM B JalbHEHIIeM pemaTs npodeccuoHaIbHbIE 3a1auu.

1.4| OsHaxkoMIeHHE O0YJAIOMUXCS C COBPEMEHHON HAayYHOH anmapaTypoi i BEIpabOTKa y 00y4IaromuXcsl Ha9albHBIX
HaBBIKOB ITPOBEJICHNS KCIIEPUMEHTAIbHBIX HCCIIEJOBAHMI.

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

Hukn (paznen) OIT: | b1.0.10

3. KOMIETEHIIMU OB VYAIOIIETOCsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILJINHBI
(MOYJIST)

OIIK-1 Crioco0OeH NpHMEHSTh €CTeCTBCHHOHAYYHbIE H O0IICHH)KEHEPHBIE 3HAHHS, METOIbI MATEMaTHIECKOT0 aHaIN3a U
MOJIETIMPOBAHUS B MPOYECCHOHATBHOM IS TEIBHOCTH

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE IIOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK [UIS PEIICHUS TPEAMETHO-TIPOPHIBHBIX 33124

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHbIE METOIbI TEOPETUUECKOTO M SKCIEPUMEHTAILHOTO UCCIIE0BaHUS OO BEKTOB, IPOLIECCOB,
SIBJICHUH, ITPOBOAUT 3KCIIEPUMEHTHI 110 3aJaHHON METOIMKE U aHAIIM3HUPYET PE3yIbTAThI

B pe3yabraTe ocBOeHHMS TUCHUILIAHBI (MOIYJIs1) 00y4aIOIIHiiCS TOKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHUSI U 3aKOHBI XUMUH U UX POIIb B PEHICHUH PEIMETHO-MPOPHUIBLHBIX 3a/1a4, METO/bI TEOPETHYECKOTO K
IKCIIEPUMEHTAILHOIO UCCIIEIOBAHMS XUMHUUYECKHX OOBEKTOB, ITPOLIECCOB U SIBICHHUN, METOAUKY MPOBEICHHS U
00paboTKM Pe3yJIbTATOB XUMHUECKOTO dKCIICPUMEHTA

3.2 | YMeTh:

3.2.1 | ncrionp30BaTh OCHOBHBIE MOHATHS M 3aKOHBI XMMHH JUIS PEIICHUSI IPEIMETHO-POGHIBHBIX 331a4, IPUMEHSATh METObI
TEOPETUIECKOr0 M HKCIIEPUMEHTAIBHOTO UCCIIEI0BAHIS XUMHUYECKAX 00 BEKTOB, IIPOLIECCOB U SBICHUH, IPOBOAUTD
XMMHUYECKHE SKCIEPUMEHTHI 110 33IaHHON METOUKe U 00pabaThIBaTh UX PE3yIIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMH TIPUMECHCHUA OCHOBHBIX TOHSTHI U 3aKOHOB XMMHUH JUTA pCIICHUA Hpe,[[MeTHO-HpO(i)I/IJIBHI)IX 3aJlay, HaBbIKaMH
MIPUMEHCHUA METOAOB TECOPETUIECKOI'O U SKCIICPUMEHTAIILHOI'O UCCICA0BAHUS XUMNYCCKUX O6'I)€KTOB, TMponecCcoB U
HBHCHHﬁ, HaBbIKaMHU MMPOBEACHUA XUMHUYCCKUX 3KCIICPUMCEHTOB 110 3aJJaHHOM METOJIMKE U HaBbIKAMHU O6pa60TKH ux

pe3yIbTaTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumeHnoBaHue pa3aesoB U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Ilpumeuanue
3aHATUS / Kvype

Pa3nen 1. OcHoBHbIe 3akoHbI XUuMHH. [lepuonnyeckuii 3axkon. CTpoeHue u
CBOIiCTBA BeleCTB, XHMHYECKHX CHCTeM (PacTBOPBI, IMCIIepCHbIE).
Xumnueckasi CBSI3b.

1.1 OcHoBHbIE OHATHA U 3aKOHBI XuMuu. CTpoeHue atoma. Ilepronnueckas 1 2
cUCTeMa U CUCTEMATHKa 3J1eMEHTOB. OCHOBHBIE XapAKTEPUCTUKH JIEMEHTOB.
Kuca0THO-0CHOBHBIE CBOMCTBA BEILECTB. I'a3oBble 3aKOHBL. Pacuér
SKBUBAJIEHTHBIX MAcC 2JIEMEHTOB U COEAMHEHUI. MeToabl CHHTE3a MPOCTENINX
HEOPraHUYEeCKUX COCIUHEHUI. DHEeprusi HOHU3alMU, CPOACTBA K JIEKTPOHY,
3JIEKTPOOTPHULATENBEHOCTh. DNEKTPOHHbIE ()OPMYITBI aTOMOB U HOHOB.
[eproanueckoe M3MEHEHNE XapaKTEPHUCTHUK MO IEPHOAY, 110 rpymne /JIex/

1.2 OmnpeneneHne HKBUBaJICHTa U SKBUBAJICHTHON MacChl MeTaslia 1o 1 2
Bomopony. /Jlab/

1.3 HagbIiku paboTs B XMUMHUECKOH JTaOOPAaTOPHH U TeXHHUKa Oe3onacHocTH. /J1ab/ 1 2

14 Buapl XuMUUeCKOH CBSI3M B Pa3MTUUHBIX TUMAX cOeAUHEHUH. [ mOpunu3anus 1 2

aTOMHBIX opOuTaneid. CTpoeHHe M CBOMCTBAa KOMILICKCHBIX COCIHHCHHMI.
MeTon MoJeKyISIpHBIX opOuTaneii. J{umonbpHbIe MOMEHTHI CBSI3EH B
Monekynax. /JIex/

1.5 OcCHOBHBIE KJIacChl HEOPTaHMYECKUX coequHeHuil.  /J1ab/ 1 2

1.6 Xumuyeckre cBoiicTBa MeTauios /J1ab/ 1 2

1.7 Kommnekcusie coequnenmst /J1a6/ 1 2




1.8

DJeKTpONUTHIECKas! JUCCOIUAIHs. Peakiini HOHHO-MOJIECKY/ISIPHOTO
obmena /J1a6/

1.9

PactBOpBI. COCOOBI BBIpQYKEHHS KOHIIEHTpaui. Teopus 3eKTPOIUTHISCKON
nuccormanuy. Konnuratusasie cBoiictBa pacTBopoB. CBOMCTBA U
3aKOHOMEpPHOCTH MOBEIEHUs AUCTIepCHBIX cucTeM. Boaa. Jluarpamma coctossHus
Bo/IbI. [IOBEepXHOCTHO-aKTHBHBIE BeliecTa. /JIex/

1.10

PactBopBl. OmnpeneneHre KOHIEHTpauu pacTBopa.  /JIad/

Bonopoxansriii mokaszatens. Metoas! onpenenenus: pH pactsopos.  /J1a6/

1.12

T'maponus coneit.  /J1a6/

1.13

JucnepcHsle cuctemsl. /J1ad/

Paznen 2. Xumuueckast TEPMOAUHAMHUKA U KUHETUHKA.

2.1

Xumuyeckas TepMOJUHAMUKA. DHEPreTHKa XUMUUECKUX MPOLIECCOB. DHTPOIUS,
sHeprus [ mO0ca, HaNPaBICHHOCTh XUMHYIECKHX TporieccoB. . KoHcTaHTa
paBHOBecHs U ee CBsI3b ¢ aHeprueit [ mo0ca. [IpousBenenne pacTBOPUMOCTH.
3agauu Ha onpeeseHle TEPMOIUHAMUYECKUX XapaKTePUCTUK XUMUUECKUX
PEaKIVii ¥ paBHOBECHBIX KOHIICHTpAIWi BemecTB. /JIek/

2.2

OmpeneneHne TEIUIOBHIX (P PEKTOB XMMHUUECKUX peakiuid. /J1ab/

23

XuMuueckast KHHETHKA. MeToIbl MATEMATUUECKOI'O OMMMCAHUS KUHETHKH
XUMHYECKHX peakiuid. XuMudeckoe u (pa3oBoe paBHOBeCHe. MeTOIbI OMUCAHHMS
XUMHYCCKHX PAaBHOBECHH B pacTBOpax IEKTpoauToB. KosebaTenbHbIC peakiny.
KarannzaTops! 1 KaTaJUTHYECKUE CUCTEMBI. PeaklInOHHAs CTOCOOHOCTD
Beriects. /Jlex/

24

CKOpOCTh XMMUYECKUX peaknuii. /J1a6/

2.5

Xumngeckoe paBHOBecue /JIad/

Paznen 3. Daekrpoxumus.

3.1

OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIC Peakiiu. [IOHATHE O CTENeHH OKUCICHHS
9JIEMEHTOB B coeqUHEHUSIX. OKUCIUTENEHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
IIPOCTBIX BEILECTB M XUMUYECKHUX COeAMHEHMI1. HanpaBieHHOCTh OKUCIIUTENIBHO
-BOCCTAQHOBHTEJIBHBIX peakiuil. CTaHIapTHBIC dJIEKTPOAHbBIC TOTCHIUAIbL.
®opmyna Heprcra. /Jlex/

32

OKHUCIIUTETLHO-BOCCTAHOBUTENbHBIC peakiuu.  /J1ab/

33

OnexTpoxuMHUYecKue mporeccsl. ['anbBaHNYecKHe 3IEeMEHThI, aKKyMYIISTOPHI,
HCTIOIb30BaHUE HA K.J. TPAHCIIOPTE. DNEKTPONU3. ODNEKTPOIU3 C aKTUBHBIM H
HEaKTUBHBIM aHOoioM 3akoHbl Papazes. Brixon 1o Toky. ToNIMBHbIE 31€MEHTHL.
Bonopoannas suepreruka. [Ipumenenue anexrponusa. IIponeccsl kopposuu u
MeTOIbI OOpBOBI ¢ Koppo3ueit. /Jlex/

34

TanbBannyeckue snementsl.  /J1ab/

3.5

Onextponus. /J1ab/

Paznen 4. Opranndeckasi XuMusi. XUMI4ecKasi HIeHTH(GUKANNS BEeLIECTB.
CoBpeMeHHbIe KOHCTPYKIIMOHHbIE MATEPHAJIBI H UX (PU3HKO-XUMHYECKHE
CBOlicTBAa

4.1

CgoiicTBa BayKHEHIINX KJIACCOB OPTaHMYECKHUX COCTMHEHHH, 0COOCHHOCTH
CTPOCHUSI U CBOMCTBA PACIIPOCTPAHEHHBIX KJIACCOB BBICOKOMOEKYIISIPHBIX
coeTMHeHUH. MeTozibl CUHTE3a MPOCTEHIIINX OPTaHUYECKUX COEANHEHHH.
CoBpeMeHHBIe KOHCTPYKIIMOHHBIE MAaTePHANBE M UX (HH3UKO-XUMHYECKIE
cBoiicTBa. OnpeiesleHne OCHOBHBIX (PU3NYECKHIX XapaKTEPUCTHK OPTaHWIECKUX
BemectB. /JIex/

4.2

XuMudeckast HICHTA(DUKAINS: KAYeCTBEHHBIN U KONYECTBEHHBIN aHAIHU3,
aHAJUTHYECKUH CHUTHAI. MGTOI(LI H CpCACTBA XUMUYCCKOI'o HCCIICJOBAHU
BEIIECTB U UX TpeBpanieHuii. Pors Xxumun B oxpane okpyxkatomieit cpenst. /Cp/

11

Paznen 5. CamocTosiTesibHasi padoTa CTY/ICHTOB

5.1

IToaroroBka k sekuusm /Cp/

5.2

IToxgroroBka k tabopaTopHbIM 3aHsATUAM. /Cp/

32




Paznen 6. KonTakTHbIE Yachbl Ha aTrecranuio

6.1 3auer /KD/ 1 0,25

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepUalbl A7 IPOBEJCHUS MPOMEXKYTOUHOH aTTecTalMu 0OydaloIUXCsl MPUBEACHB! B MPUIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS IO AUCHUIUIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHM,
pacmpeneneHye 0aIoB M0 BUAAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCA MPenogaBaTeeM JUCIHUIUIMHEI C YUETOM ee CIIeIU(MUKH U
JIOBOZATCS 10 CBEACHHs 00yJalOMIUXCsl HA IEPBOM Y4EOHOM 3aHSATHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBISETCS IIpErofaBaTesieM IUCIUIUIMHEI (MOIYIs) B paMKaX KOHTAKTHOH
PabOThI M CAMOCTOSITEIFHOH paboTh! 0Oydatomuxcs. 1 GUKCHPOBaHHS Pe3yIbTaTOB TEKYIIET0 KOHTPOIIS MOXKET HCHOJIb30BaThCS
BHOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTENH 3arimaBue W3parensc On. aapec
TBO, I'OJI
JI1.1 | Tnmuaxa H.JIL. OO0mast XuMusl. Mocksa:  |//www.book.ru/book/93 1
KuoPyc,
2019

6.1.2. JlonoiHUTeIbHAS JIUTEPATYypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O1. aapec
TBO, TOX1
JI2.1 |H.JI. I'munka 3amauu u ympaxxHeHus 1mo oomed xumun: yuaed. mocooue anst | M.:Knopy |://www.book.ru/book/93
BY30B c,,2019

6.2 UndopmanmoHHble TEXHOJOTHH, HCIIOIb3YyeMble MPH OCYLIEeCTBJIeHUH 00Pa30BaTeIbHOIO NMpolLecca M0 TUCHUILIHHE
(Mony.t10)

6.2.1 TlepeyeHb JIMIIEH3UOHHOI0 H CBOOOIHO PACIIPOCTPAHAEMOr0 POrPAMMHOI0 00ecneYeHHs

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccCHOHATBHBIX 023 TAHHBIX 1 HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | BaHK CTPYKTYpHBIX JaHHBIX opraHumdeckux coequnenunii. Cambridge Crystallographic Data Centre / www.ccdc.cam.ac.uk

6.2.2.2 | ChemSynthesis - 6a3a JaHHBIX XUMHYECKHX BemlecTB Www.chemsynthesis.com

6.2.2.3 | EcTecTBEeHHOHAYYHBIH 00pa3oBaTebHBIN mopTai: http://en.edu.ru/

6.2.2.4 | UadopmanmonHas cripaBoyHast cucreMa TexakcnepT https://tech.company-dis.ru

6.2.2.5 | UndopmarnmonHas cripaBouHast cucteMa "T'apant" http://www.garant.ru

6.2.2.6 | UacopmarmonHas cpaBodHas cucrema "KoncynsrantlImoc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 | YdaeOHbIe ayquTOpuH IS TPOBEACHHS 3aHATHH JISKITMOHHOT'O THIIA, YKOMIUIEKTOBaHHBIC CIICIIHATN3NPOBAaHHON MeOeIbI0
1 TEXHHYECKUMH CPEICTBAMH O0YIEHUS: MyIbTUMEIUIHHOE 000pYIOBaHNE IS IPEIOCTABICHUS yIeOHOH HH(POpMALIIH
OOJBIIION ayAUTOPUH U/WIH 3BYKOYCHUJIMBaIOLIee 000pyIoBaHKe (CTALMOHAPHOE HITH MIEPEHOCHOE).

7.2 VYueGHbIe ayTUTOPHUU JUIS IPOBEICHUS 3aHATUH CEMUHAPCKOTO TUIIA, TPYIIIOBBIX U HHAWBHYaIbHBIX KOHCYIBTAIHH,
TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOH aTTeCTalllH, YKOMILUIEKTOBaHHbIE CIIEI[Malu3UPOBAaHHON MeOENbIo U
TEeXHUYECKUMH CPEACTBAMH O0y4EHHMS: MyJIbTHMEINHHOE 000pyI0BaHIE /M 3BYKOyCHIINBaIOIIee 000pyI0oBaHUE
(cTanMoHAapHOE MITH IIEPEHOCHOE)

7.3 | TlomemieHus ISl CAMOCTOSITEIEHON pabOThI, OCHANICHHBIC KOMITBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO TIOAKITIOYCHUS K
cetu "MHTEepHET" M 0OECIIeYeHHEM JIOCTYIA B 3IEKTPOHHYIO HH(OPMAMOHHO-00Pa30BaTEIbHYIO CPEIy YHHBEPCUTETA.

7.4 | TlomerneHus IS XpaHSHMS U MPOPIIIAKTHISCKOTO 00CITY)KUBAHUS yIeOHOr0 000pyTOBaHHS




7.5| Jlaboparopuu, OCHAIIEHHBIE CIICIIMAIEHBIM JTA00PATOPHEIM 000PYIOBAaHHEM:

7.6 | JJaboparopun oO1iei XMMHH, BKJIIOYAOIINE: CYIIMIbHBIE MKa(bl, YCTPOHCTBA ISl OBICTPOro MPOCYIINBAHUS XHUM.
TIOCY/IBI, IITAaTHUBHI JIA0OpAaTOPHEIE, AKBAAUCTIILIATOP, OMIUCTHILIATOP, 6apoMeTpsl, Beckl AnekTporHsie CASCUW620HYV,
KOMIUIEKT (ommuit, anmapaT Kunmna, muuiuBonsT™eTpsl pH-150M.

7.7| HccnenoBatenbckas 1abopaTopus, BKIIOYAOMAs: eds MyhensHas, Tepmobnok 113-4030, xpomatorpad "XpomaTek
Kpucran", snexrponeus CIIOJI.




[Ipunoxenue
K paboueli mporpaMMe AUCLIUITITUHBI

OLIEHOYHBIE MATEPHAJIBI IS IPOMEXKYTOYHOM ATTECTAILIUH

MO JUCHUILIMHE (MOJ1YJIIO)

XUMHus

(HaumenoBanue OUCYUNTUHBL(MOOYIS)

HanpaBneHI/Ie NOATOTOBKHU

23.03.01 TexHonorusi TPaHCIOPTHBIX MPOLECCOB

(K00 u HaumeHosawnue)

HanpasnenHnocts (mpousib)

TpaHcniopTHas JIOTUCTUKA

(naumernogaHue)



Coneprkanue

IlosicuuTenpHas 3amucka.

TUnoBbIe KOHTPOJIBHBIC 3alaHUs WIM UHBIE MATEPHAJIbI U1l OLIEHKH 3HAHWW, YMEHHUH, HABBIKOB
U (WJIM) OTIBITA ICATEIILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITHA.
Meroauueckue Marepuanbl, ONPEHCIAIIINAE IPOLUEAYPY M KPUTEPUM  OLICHUBAHUSA
c(OPMHPOBAHHOCTU KOMITETCHIIUI TP MPOBEJCHUN POMEKYTOYHON aTTeCTAlNH.



1. lTosicHuTEIBHASA 3aIIMCKA

L[eﬂb HpOMe)KyTO'—IHOﬁ arrecrtaiui — OLCHUBAHHC IIPOMCIKYTOUYHBIX H OKOHYATCIBbHBIX
pe3yIbTaTOB OOYYEHUs [0 AMCIHMILIUHE, 00SCICUMBAIOIINX JOCTHKCHHIE TNIAHUPYEMbIX PEe3YJIbTaTOB
OCBOCHHUS 00Pa30BaTEILHON MPOTPAMMBI.

@®opMbl TPOMEXKYTOUHOH arTecTanuu: 3a4et (1 cemectp).

[Tepeuens KoMMETEHIHA, (HOPMUPYEMBIX B MIPOIIECCE OCBOCHUS JUCIIUILTUHBI

Kox 1 HanMeHOBaHUE KOMITETCHIINA Koz uHaukaTopa 10CTHKEHUS KOMIIETEHIUH
OIIK-1. CrniocobeH pelaTtb OI1K-1.2. IIpuMeHsET OCHOBHBIE TIOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK
MHXXEHEepHble 3a/laun B JUIS pELIEHUS TIPEAMETHO-TIPOMUIBHBIX 3a1a4
npodeccroHanbHON AeSTENbHOCTU C
ncnosib3oBaHneM MeToA0B OIIK-1.3. IlpuMeHseT ecTECTBEHHOHAYYHbIE METOIbI TEOPETUUECKOTO U
€CTECTBEHHbIX HaykK, SKCIEPUMEHTAILHOIO UCCIIEN0BAHUA OOBEKTOB, IIPOLIECCOB, SIBICHHUH,
BUETTEENAS ISl e Lt e [POBONUT SKCHIEPUMEHTHI 10 3aJaHHON METOIUKE ¥ aHATU3IUPYET
MOAENVNPOBaHMS

pe3yibTaThI

Pe3ynbrarel 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIE C IITAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

Kon v HanMeHOBaHUE HHANKATOpA PesynbraTel 00y4eHUS IO TUCIUTIIIHE OLieHOYHBIE
JIOCTHKCHUS KOMIIETCHITUH MaTepHAIIBI
OOyJaroniuiics 3HaeT:
OCHOBHBI€ MOHATHUS U 3aKOHbl XUMHUHU U UX POJIb B Tecterm. 2.1.1

peIICHNH MTPEAMETHO-ITPO(IIBHBIX 33124
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HaBBIKAMHU IPUMEHEHUS] METOIOB TEOPETUIECKOTO 1
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00BEKTOB, MMPOIIECCOB U SIBJICHUN, HABBIKAMH Baganms 1. 2.3.2
MIPOBEICHUS XUMHYECKIX SKCIIEPHUMEHTOB TI0
3aJ1aHHOI METOIMKE U HaBBIKaMH 00pabOTKU MX
pe3yIbTaTOB

OIIK-1.2. IIlpuMeHsieT OCHOBHBIE
TIOHSTHUS U 3aKOHBI €CTECTBEHHBIX
HayK ISl peIIeHus IPeIMETHO-
NpoGUIBHBIX 33124

OIIK-1.3. Ilpumensier
€CTECTBCHHOHAYYHBIE METOIbL
TEOPETUYECKOI0 U
SKCIIEPUMEHTAIILHOTO
UCCIeI0BaHNs OOBEKTOB,
IIPOLIECCOB, ABJICHUH, IPOBOJUT
SKCIEPUMEHTHI 10 3aJaHHOU
METOJIMKE U aHAJIU3UPYET
pe3yJbTaThI

Bamaumn 1. 2.2.2

[TpomexyTouHas arTecTanus (3a4eT) IPOBOJUTCSA B OJHON U3 CIEAYIOIUX (HopM:
1) oTBeT Ha OWIIET, COCTOAIINN U3 TEOPETUICCKUX BOTIPOCOB M MPAKTUUCCKUX 3a/IaHUIA;
2) BeionHenue 3ananuii B OMOC yHuBepcurera.



2. TunoBbie! KOHTPOILHBIE 32AHUS WM HHbIE MATEPUAJIBI /Il OLEHKH 3HAHMIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEPU3YIOIIHUX YPOBEHb
c¢opMHPOBAHHOCTH KOMIIeTEHIM A

2.1 TunoBbie BONPOCHI (3aaHKs1) AJI51 OLlEHKH 3HAHUI B KayecTBe 00pa30BaTeIbHOIO
pe3yJabTara

[TpoBepsieMblii 00pa3oBaTENbHBINA PE3yNIbTAT:

Kon 1 HauMeHOBaHHE KOMIIETEHIIMHI O0pa3oBaTeNbHBIN PE3yIbTAT
OIIK-1.2. Tlpumensier ocHOBHBIC TOHATHS W | OOyvaronuiics 3HaeT:
3aKOHBI E€CTECTBEHHBIX HAyK JJIs PEIICHUS | OCHOBHBIC MOHATHUS U 3aKOHBI XUMUU U UX POJIb B PEIICHUU
IpeaAMETHO-TTPO(DMIILHEIX 33134 IPEAMETHO-TPOMMITBLHBIX 33134

a)
b)

c)
e)

2.1.1 IlpuMepsI TECTOBBIX 3aJaHUIM.
1. Temora oOpa3oBaHUs BEIIECTBA — 3TO

TEII0Ta 00pa30BaHUs 1 MOJIS JAHHOTO BEILlECTBA U3 aTOMOB B BaKyyMe;

TEIUTOBOM 3¢ (eKT peakuu 00pa3oBaHUs | MO JAHHOTO BEIECTBA U3 MMPOCTHIX BEIECTB;
CymMmMa 3Hepr1/11‘/'1 BCE€X XUMHNUYCCKUX CBSI3€I>'I, BXOOAIINX B COCTaB MOJICKYJIbI JaHHOI'O BCIICCTBA,
TerIoBoH 3((eKT peakuu pa3iaokeHus: 1 MoJIst JaHHOTO CJIOKHOTO COSIMHEHUSI Ha TIPOCTHIC
BEILIECTBA;

TEIUTOBOM A (EKT peaKIiy MPpH MTOCTOSTHHOM JTaBIICHUH

2. DopmynupoBKa cJeACTBHsS M3 3akoHa [ecca anms pacdyera u3MeHeHus dHepruu [ nbOca
XUMHYECKHX PEaKIUH 3BYUUT CIEAYIOIINM

n3MeHeHue dHepruu [ mb6ca peakiuy paBHO pa3HOCTH TEIIOT 0Opa30BaHMsl M SHTPOIHH YIaCTHHKOB

JAHHOW pPEaKIMH, YMHOKCHHBIX Ha KOX(PQGUIMEHTHI, CTOSIIWE Iepe]] BEelIecCTBAMU B YPaBHEHHU

peakuuy;

n3MeHeHue >Hepruu ['ndbca peakuun paBHO pa3HOCTH 3Hepruil ['mdoca oOpa3oBaHKs KOHEUHBIX U

WCXOJIHBIX BEIIECTB — YYAaCTHHKOB JIAHHOM pEaKIUH, JEJIEHHOH Ha Pa3HOCTh KOX(QQHINEHTOB,

CTOALINX NEpe]] BEMECTBAMY B YPABHEHUH PEAKLIUY;

n3MeHeHue sHepruu I'mb0ca peakuuu paBHO cymme »Hepruil 1'mb0ca oOpa3oBaHUsI KOHEUHBIX U

WCXOJIHBIX BENIECTB — YYAaCTHHKOB JaHHOW PEaKIUH, YMHOKEHHBIX Ha KOA((HUIMEHTHI, CTOSIINE

Tepe]l BEIeCTBaMHU B YPaBHEHUH PEaKIInu;

n3MeHeHue >Hepruu ['ndbca peakuuy paBHO pa3sHOCTH 3Hepruil 'mdbca oOpa3oBaHMs KOHEUHBIX U

WCXOJIHBIX BENIECTB — YYAaCTHHKOB JAaHHOW PEaKIUH, YMHOKEHHBIX Ha KOA((HUIMEHTHI, CTOSIINE

Tepe]l BEIeCTBaMHU B YPaBHEHUH PEaKIInu;

~u3MeHeHue sHepruu ['nb0ca peakuuyn paBHO pa3HOCTH 3Hepruil [ mb0ca oOpa3oBaHMs UCXOJHBIX U

KOHEYHBIX BELIECTB — YYAaCTHHKOB JaHHOW PEaKLUUH, YMHOXKEHHBIX Ha KO3((HUIMEHTHI, CTOALINE

Tepe]1 BEIeCcTBaMHU B YPaBHEHNHN PEaKIInn

3. DOHranpnuen CUCTeMbI Ha3bIBACTCS:

TEIUTOBOM (D PEKT peakIuu Ipu MOCTOSHHOM JaBJICHHH,

CyMMa BHYTPEHHEH YHEPTUH 1 SHTPOIIHH CUCTEMEI;

TeII0BOH 3 (PeKT peakiuu mpu MOCTOSHHOM 00hEME CUCTEMEI;

Pa3HOCTh PHTPOITUH CUCTEMBI U TIPOU3BEACHUS TAaBIICHUS HA O0BEM;

CyMMa BHYTPEHHEH 2HEPTUU CUCTEMBI U TIPOU3BEACHIS TaBICHUS HA 00HEM.

! TIpuBoasTCs TUIIOBBIE BONPOCH! U 3a1anust. OLEHOUHbIE CPEACTBA, NPEAHa3HAUEHHbIE JUIA IIPOBEAEHHS aTTECTALMOHHOTO
MEpPOIPHUATHS, XpaHATCA HAa Kadeape B MOCTATOYHOM JUIS NPOBEICHHS OIICHOYHBIX MPOLEAYpP KOJIMYECTBE BAPHAHTOB.
O1eHOYHBIE CPECTBA TOMAIS)KAT aKTYATN3AINH C YIETOM Pa3BUTHS HAYKH, 00pa30BaHUs, KyIbTYpPbl, SJKOHOMHUKH, TEXHHUKH,
TEXHOJIOTHI W connanbHOW cdepbl. OTBETCTBEHHOCTh 32 HEPACIPOCTPAHEHUE COACP)KAHMS OLEHOYHBIX CPEICTB Cpeau
00yJaromuxcs yHUBEPCUTETA HECYT 3aBeIyIONINI Kaeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



c)

d)

a)

c)
d)

a)
b)
c)
d)

4. CnenctBue u3 3akoHa l'ecca ans pacdera TEIUIOBBIX JS(M(PEKTOB XHUMHUYSCKUX peaKIuit
(bopMynupyeTcs CIeayIomuM 00pa3oM:

TeI10BOH 3(h(peKT peakiuu paBeH CyMMe TEIUIOBBIX 3()(PEKTOB OT/ICIBHBIX CTa Ui TaHHOW PEaKIIUu;

TEIIOBOM 3P(EKT peakiuy paBeH Pa3HOCTH TEIUIOT 00Pa30BaHUsl KOHCUYHBIX U UCXOIHBIX BEIIECTB —

YYACTHUKOB JTAHHOHM peaKIlny, IEICHHON Ha Pa3HOCTh KO GUIIMEHTOB, CTOSIINX MEPe]] BEIeCTBAMH

B YPaBHEHUH PEaKIINY;

TEIJIOBOM A(PQEKT peakiyu paBeH CyMME TEIUIOT 00pa30BaHUsS KOHEYHBIX M MCXOJHBIX BEUICCTB —

YYaCTHUKOB JaHHON PEaKIMU, YMHOXCHHBIX Ha KO3(D(PHUIMEHTHI, CTOSIIME IMEPE]l BEIISCTBAMH B

YPaBHEHHUH PEaKIHH;

TEIJIOBOM 3P(EKT peakiny paBeH pa3HOCTH TEIUIOT 00Pa30BaHUs KOHEYHBIX U UCXOIHBIX BEIECTB

YYaCTHUKOB JaHHON PEaKIMU, YMHOXCHHBIX Ha KO3((QHUIMEHTHI, CTOSIIME IMEPE]l BEIISCTBAMH B

YpaBHCHHH PEaKIUH;

TEIUTOBOHM 3P QEeKT peakiuy paBeH Pa3HOCTU TEIIOT 0OpPa30BaHMsI KOHEYHBIX BEIIECTB — YYACTHUKOB

JAHHOW pEeaKIMd W TEIUIOT CrOpPaHHWsS WCXOAHBIX BEUISCTB — YYACTHUKOB JIAaHHOW pPEaKIIVH,

YMHOXXEHHBIX Ha KO3()(HUIIUEHTBI, CTOSIIUE TIepe/T BEICCTBAMU B YPABHCHUN PEAKIIHH }

5. DHIOTEpMUYECKOH SBISIETCS peaKmus, Uil KOTOPOH

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

6. CpoacTBO K AIIEKTPOHY — 3TO:

SHEPTHsl, KOTOPask 3aTPavyrBaeTCs Ha MPUCOSAMHEHHE 3JIEKTPOHA K aTOMY;;

SHEPTHsl, KOTOpas He0OXOJMMa JIJIsl OTPBIBA 3JICKTPOHA OT aTOMa,

CBOICTBO aTOMa JTAHHOT'O JIEMEHTA OTAaBaTh CBOM AJICKTPOHBI COCETHIM aTOMaM;
OHEPrus, KOTOpas BBIACIACTCA IMPU IIPUCOCINHECHUHN JJICKTPOHA K aTOMY,

CBOWCTBO aToMa JaHHOT'O 3JIEMEHTa MPUTATUBATH K ce0e IIEKTPOHBI OT COCETHUX aTOMOB.

7. HO,I[ OKHUCJIUTEIIbHBIMHA CBOMCTBAMH aTOMAa IOHUMAIOT:

CIIOCOOHOCTH aToMa OTAaBaThb SJICKTPOHBI;

9HEPruro, KOTOpas HCO6X0,I[I/IMa AJI OTPbIBA 3JICKTPOHA OT aTOMaA,

CBOICTBO aToMa JAHHOT'O 2JICMCHTA OTAAaBATh CBOU 3JICKTPOHBI COCEAHUM aTOMaM;
CIIOCOOHOCTH aToMa MMPUCOCANHATD SJICKTPOHBI,

CBOMCTBO aToMa JaHHOI'O 2JICMCHTA IPUTATHUBATH K cebe OJICKTPOHBI OT COCETHUX aTOMOB.

8. Uro Ha3BIBACTCS ANEKTPOOTPHUIIATEIILHOCTHIO?

SHEPrus, KOTopas 3aTPayrBaeTCs Ha MPUCOSAMHECHUE JICKTPOHA K aTOMY;

SHEPrus, KOTOpas HeoOX0MMa JIJIsl OTPHIBA AJICKTPOHA OT aTOMA,

CBOMCTBO aToMa JIaHHOT'O 3JIEMEHTA OT/IaBaTh CBOU AJIEKTPOHBI COCETHUM aTOMaM;
OHEPTrUs, KOTOpas BBIACIACTCA MIPU IIPUCOCANHEHNHN JJICKTPOHA K aTOMY,

CBOMCTBO aTroma JIaHHOTO 3JIEMEHTA MPUTITUBATH K ce0e 3JICKTPOHBI OT COCEAHUX aTOMOB.

9 MeraHou Moy4aeTcs B pe3yJbTaTe peakiiuu
CO(r) + 2H2(r) «»CH30H(x); AH0298 =—127,8 [
BIIPABO;
BJICBO;
BHaYaJie BIIPABO, 3aTEM BIICBO;
He OyJeT cMemarbesl.

OIIK-1.3. IIpuMeHseT eCTECTBEHHOHAYYHBIE METO/IbI OOyuaronuiics 3HaeT:

TEOPETHYECKOT0 U HIKCIIEPUMEHTAIBHOTO UCCIIEA0BaHUS METOABl TEOPETHYECKOTO M  IKCHEPUMEHTAIBHOIO
00BEKTOB, MPOLIECCOB, ABICHUH, IPOBOJUT SKCIEPUMEHTHl | MCCIEAOBAHMS XMMHUYECKHX OOBEKTOB, MPOLECCOB U
T10 33/IaHHOW METOJMKE M aHAIM3UPYET PE3yIbTaThl SIBJICHUH, METOJIUKY TIPOBEICHHS U OOpabOTKH

PEIYIBTATOB XUMHUYICCKOI'0 OKCIICPUMEHTA

2.1.2. Ilpumepsl TECTOBBIX 3aJaHUM.




1.

a)
b)
c)
d)

2.

a)
b)
c)
d)

Kax Hago M3MEHUTH TaBJIEHUE B CUCTEME, YTOOBI CKOPOCTh IIPOTEKAOIIEH B HEH PEeaKITnu
2H5S(r) +302(r) —»2S02(T) + 2H20(r) yBenuuwmiace B 32 pa3a?
YMEHBIIUTH B 2 pasa ;
yBENHYUTH B 6,4 paza ;
YMEHBIINTH B 32 pasa ;
YBEJIUYUTH B 2 pasa.

[Ipn KHCIOTHO-OCHOBHOM THTpOBaHWUH S50 MIJI pacTBopa INeiounm u3pacxomoBano 24 mim 0,5 M
pacTtBopa cepHOll KUCIOTHI. CkoJbKO 0,5 M CONSIHOM KUCIOTHI MOTPEOOBAIOCH OBI JIs TOH ke 1enu?
24 mn ;
48 M1 ;
2.4 m;
12 M.

s xucnoTHO-ocHOBHOTO TUTpoBaHus 30 M pactBopa KOH motpe6oBanock 12 M 0,05 H. pacTBOpa
KuCOThL. Onpeaenure NPOLEHTHYI0 KOHLIEHTPALMIO PacTBOPA IEI0UH.

0,11% ;

0,02% ;

0,125%;

0,7% .

[ToTenuuan BogopoAHOro 3mekTpoaa npu pH, paBHOM 5, cOCTaBIISIET:
-0,295B
0,295 B
0,059 B
0,059 B}

3.J1.c. KOHIIEHTPAIMOHHOTO ranbBaHmdeckoro nementa :Fe/FeCl3(3 u.)//FeClI3(0,001 M)/Fe pasen
0,059 B

0.059 B
0,18 B
0,03B
Kakue peaxin mpoTeKaroT mpu paboTe KUCIOTHOTO akkymystopa Pb/ H,SO4 /PhO,?
{~A: Pb0 — 4e =Pb* K: PbO; + 4H* + 4e = Pb0 + 2 H,O
~A: PbO; + 4H" + 4¢ =Pb0 + 2 H,0O K: Pb0 — 4e =Pb*
=A: Pb0 - 2¢ =Pb* K: PbO; + 4H* + 2¢ =Pb* + 2 H,0
~A: Pb0 —4e =Pb* K: PbO; + 4H* + 2¢ = Pb?* + 2 H,0

B xaxom HampaBneHHH CMECTHTCS paBHOBecHue ruaponn3a ZnSO4 mpu yBenmueHun pH?
B 0OpaTHOM
HE CMECTUTCS
BHa4Yaje B 00OpaTHOM, 3aTeM B IIPSMOM
B MIPSIMOM




2.2 TunoBble 3aJaHUA VISl OLEHKH YMEHHUIl B KayecTBe 00pa30BaTe/IbHOI0 pe3yJibTara

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pPe3yIbTaT:

Kox 1 HanMeHOBaHNE KOMIETEHINN O6paszoBaTenbHbII pe3ynbTaT
OIIK-1.2. [IpumeHs€T OCHOBHBIE TIOHATHUS OO0yJaromuiicss ymMeer:
3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHUS UCTIONIH30BaTh OCHOBHBIC MOHATHS M 3aKOHBI XUMUH JUIS
MpeaMETHO-IPO(UIBHBIX 3314 peleHHs TpeAMETHO-MPOGMIBHBIX 3aa4

2.2.1. Ilpumepsnl 3a1a4

3amaua 1. Onpenenure:

a) BO3MO)KHOCTH CaMOTIPOU3BOJIFHOTO MTPOTEKAHMS MPOIIECCOB;

0) MPeATOYTHUTEIIEHOCTS TOW WITH MHOW PEaKITNH;

B) KOJIM4ECTBO Terwia (K/[K), KoTopoe BBIIEITCS WM TIOIVIOTHTCS TIPU TPOXOXKIICHHM KaKTION PeaKiiu (H.Y. ).

YpaBHEHHUs peaKLUid:

S(K) + O3 (r) = SO(1)

S(x) + 1,50, (r) = SO3(r)

Hcnonvsyiime 0na  pacuemog mabnuyy mepmMoOUHAMUYECKUX XAPAKMEPUCTUK —6eujecme npu

CMAHOAPMHBIX YCAOBUSIX.

3amaua 2. Onpenenure s rarbBanndeckoro snementa (-) Mg /0,01M MgSOa4// 0,001M CuSO4 /Cu (+)

a) B K/DK SHEpPruro XMMUYECKOH pPeaKIiy, NPEBPAIIAfONIYIOCs B 3JEKTPUIECKYIO;
0) HamMIIKTE MPOIIECCH Ha aHOZE U Ha KaToJIe, PEaKIHIo, TCHEPUPYIOIIYIO TOK;
B) 3HAYEHNE 3.]1.C. TATIbBAHIUECKOr O /IeMEHTa

3amaua 3. Cropko rpaMMoB ximopua skennesa FeCls Hamo pactBoputs B 450 T BOABI [T IPUTOTOBICHHS
10% - ro pactBopa? Oteethl: 1) 51;2)451;3)50T1;4) 531

33,[[3“13 4, OHpeﬂeHI/ITC, Kakasl U3 MPUBCACHHBIX peaKuI/Iﬁ SIBJISIETCS OKUCJIMTEIILHO-BOCCTAHOBUTEIHHOM
1. NasPOs+ H,O — Na;HPO,4 + NaOH
2. Ku[Fe(CN)g] + FeCl; — Fea[Fe(CN)e]s + KCI
3. SiO,+ HF — SiF; + H,0
4. H,SOs; + HCIO;s — + HCl

3agaua 5. Ilo 3nauenuro IIP paccuuTaiite pacTBOPUMOCTD, @ TAKXKE KOHIEHTPALUIO KATUOHOB U aHHOHOB B
HACBIIEHHOM PacTBOPE, MOMb/I, 1/11, Mr/i. Coenunenue: CuS I1P= 6-10 3¢

OIIK-1.3. Tlpumenser ecTecTBeHHOHayuHble | OOydaromuiics ymeer:

METO/bI TEOPETUYECKOT 0 U | IPUMEHATh METOJbl TEOPETUYECKOTO U IKCIEPHUMEHTAILHOIO
9KCIIEPUMEHTAILHOTO HCCIIEIOBAHUS OOBEKTOB, | MCCIIEOBAHUS XMMHUYECKHX OOBEKTOB, IIPOLECCOB M SIBICHHH,
IIPOLIECCOB, SIBIECHUMN, IPOBOJUT SKCIEPUMEHTHI | IPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI 10 33JaHHON METOAUKE U
10 33JaHHOW METOJMKE M  aHAIM3UpYyeT | 0O0padaThIBaTh UX PE3YJIbTATHI

pe3yabTaThl

2.2.2. Ilpumepsl 32524

3amaya 6. Hammmwrte MONEKYISIpHBIE M HOHHO-MOJIEKYJSIpHBIE (IIOJTHOE ¥ COKpAII€HHOE) YpaBHEHUS
THIPOJIN3a TPHUBEAEHHBIX COJICH MO MEpPBOW CTYNEHH, a TaKKe BBIPAXKEHUS TSI KOHCTAHTHI THIIPOJIN3A.
VYKaknuTe peakinio Cpe/ibl U HallPaBJIeHNE CMEIICHHUs PAaBHOBECHS THAPOIIHN3a Ul KAKJO0T0 ciydas Mpu:

a) pa3baBicHAN;

0) mo6aBIeHUH PaCTBOPA KUCIIOTHI;

B) 100aBJIEHNH PACTBOPA MIEIO0YH;

T') HarpeBaHUH.

33,[[3‘13 7. CocTaBbTC CXCMY IMPOLCCCOB, MPOUCXOAAIINX HAa MHCPTHBIX JICKTPOAAX IMPU




anektponuse Boguoro pacteopa Zn (NOs),. Beruucnute Maccy moaydaroniuxcsi Ha SIeKTPOAax BEIIeCTB. €CITH
cwra Toka 100 A, Bpems anexTponnza 60 MHHYT.

2.3 TunoBble 3aJaHUA VISl OLIEHKH HABBIKOB B KauecTBe 00pa30BaTeIbLHOI0 pe3yJibTara

KOH 1 HAUMCHOBAHHUEC KOMIICTCHIIU O6p330BaTeJ'II>HI>II71 pe3yiabTaT

OIIK-1.2. IlpumeHsieT OCHOBHBIE IOHATHS U 3aKOHBI | OOydJaromuiics BIajeer:
€CTECTBCHHBIX HAayK [UIi pelleHHs MpeAMETHO- | HaBBIKAMH IPUMEHEHHUS! OCHOBHBIX MOHSTHI M 3aKOHOB
npouIBHBIX 3a/1a4 XHMMHH JUTS PEIICHHS IPEIMETHO-IPO(MIIBHBIX 3a/1a4

2.3.1. lIpumepsl 3agaHuii

1. Paccuuraiite 31C MeIHO-UMHKOBOI'O ralbBaHUYECKOT 0 3JIEMEHTA JJI CTAHJAPTHBIX
KOHILIEHTPALMi HOHOB MEIU U LIMHKA.

2. HapymeHa CIUTOIIHOCTB TTOKPHITHSI OLIMHKOBAHHOTO Jkesie3a. OmpenennTe TUIT MOKPHITHS (aHOAHOE HIIH
KaTOJHOE) W HAITUIIIUTE aHOAHYIO W KaTOMHYIO peakllnu B cpenax: a) pazdasiennoit H2SO4, 0) melitpansHOI
C PaCTBOPEHHBIM KHCIOPOJIOM.

3. Paccuwuraiite 3.1.c. MEAHO-IMHKOBOTO aJIbBAHUYECKOTO 3JIEMEHTA, €CIIH 3JIEKTPObI TIOTPYKEHBI
B 0,01 M pacTBOpHI CBOMX COJIEH.

4. Tpu nonmwkenun Temneparypbl Ha 20 °C CKOPOCTh peakiuu yMeHbIIMIACh B 9 pas.

Kak n3MeHUTCst CKOPOCTB 9TOM peakiuu Npu yBenudenuu temneparypst ot 80 °C go 120 °C ?

Pacuer mpoBeaute mo mpaBwiry Bant-T'odpda. [Toyemy ckopocTs peakimy BO3pacTaeT MpPU MOBBIIICHUH
TeMIlepaTyphbl?

5. IlpupoiHbIii a3, UCIIOJIB3YEMbIH B KOTEJIBHBIX B KAU€CTBE TOIIMBA, B OCHOBHOM COCTOUT u3 MeTaHa CHa.
CocraBpTe ypaBHEHHE peaklMM TOPEHHS MeTaHa W, MMPUMEHUB CIICJICTBUE W3 3akoHa ['ecca, ompemenute
TEIUJIOTY CTOPaHUs METaHa.

OIIK-1.3. IIpumensier | OOydaromuiics BiaaeeT:

€CTECTBEHHOHAyYHbIE METOJbl | HABBIKAMH IPUMEHEHHS METOJIOB TEOPETUUECKOr0 M IKCIEPHMEHTAILHOTO
TEOPETHYECKOTO U | UCCIEIOBAaHHUS XHUMHYECKHX OOBEKTOB, IIPOLECCOB W SBICHHUH, HaBBIKAMU
9KCIIEPUMEHTAIBHOTO NPOBENICHUsS] XMMHYECKUX SKCIIEPUMEHTOB MO 3aJaHHOH METOIHKE M HaBBIKAMH
HCCIIeIOBaHUS 00BEKTOB, | 0OPaOOTKH X PE3yIHTATOB.

MIPOLIECCOB, SIBJICHUH, TPOBOAUT
SKCIIEPUMEHTHl 10 3aJlaHHOU
METOJMKE U  aHAJIU3UPYET
pe3yNbTaTh

2.3.2. [Ipumepsl 3agaHui

1. Ha meditpanuzanuio 1,35 T cepHON KUCIOTHI M3pacxonoBaHo 1.1 r ruppoxcua menodyHoro meramia. B
pe3yibTaTe peakunu ooMeHa oOpasyeTcs cpeansis conb. KakoBa ¢popmyia ruapokcuaa meramia?

2. BBIUMCIHTD 3HAYCHHUE 3.]1.C. TAJIbBAHUYECKOI'O 3JICMEHTA:

(-) Zn/0,01 M ZnSO4//0,01 M FeSO,/ Fe (+)

Hamummre mporieccsl Ha aHOZE W KaToje, a TaKKe PeakIlhio, TeHEPUPYIOUIYI0 TOK, U ompeaenuTe B kJxk
sHepruro ['mb6ca XUMHUIECKON peaKITvm.




3. Ha meiitpanu3zanuio 2,7 © CepHOM KHCIOTHI U3PACX0I0BaHO 2,2 T THIPOKCHIA IIEJIOYHOI'0
Metaia. Halioure sxBuBaneHTHYI0 Maccy runpokcrna. Kakosa ero popmymna? Peaknns oOMeHa poTeKaer ¢
o0pa3oBaHUEM KUCIIOH COJIH.

4. 13 merammoe Cu, Mg, Cr BeiOepere nporekrop mis Fe. Hamuinnre aHOAHBIM M KaTOMHBIA IPOLIECCHI IIPU
MPOTEKTOPHOM 3alllUTE XKelie3a B MOPCKOM BOJIE.

5. B kakyto ctopony cMmectutcs paBHoBecue peakiuu: CO(ra3) + H20(nap) «» CO2(ra3) + H2(ra3)
AH® = - 41,8 x>k Tipy IOBBIIIEHUN TEMIIEPATyPHI U TIOBBIIICHNH TABJICHHS?

24 Hepeqeﬂb BOITPOCOB IUIA IOATOTOBKH 06yqamumxca K l'lpOMQ)KyTO‘lHOﬁ aTTeCTallumn

1. OcHOBHbIE XMMHYECKHE IOHSITHUS: MOJIb, MoOJsipHas Macca. OCHOBHBIE 3aKOHBI XHUMUHU:
COXPaHEHMs MacChl BEILECTB, OCTOSIHCTBA COCTABa, SKBUBAJIEHTOB, KPATHBIX OTHOIIEHUH, 00bEMHBIX
OTHOIIEHWH, ABoraapo. YpaBHeHue MenneneeBa-Kamneiipona. PacdeT 5SKBHBaJICHTHBIX Macc
JJIEMEHTOB U COEAMHEHUH.

2. Xumunyeckas TepMojauHaMuKa. [lepBblii 3aKOH TepMOAUHAMHUKU. BHYTpeHHsS 3HEprus u
sHTanbnusa. Tepmoxumuueckuil 3akoH .M. I'ecca, cneactBus u3 3akoHa. CTaHAApTHBIE TEIUIOTHI
oOpaszoBanus. DHTponus. V3MeHeHHe SHTPOIUU B XUMHUYECKUX Mporeccax U (a3oBBIX MEpexoiax.
Oneprust I'm66ca. HanpaBiieHHOCTh XMMHUYECKHX IporieccoB. Pacuer m3meHenus sHepruu ['n66ca B
XUMHAYECKHUX Peakusax. XUMUYecKoe U (ha30BO€ PaBHOBECHSI.

3. Xumnueckasd knHeTuka. CKOpPOCTb NOMOTE€HHBIX M I'€TEPOT€HHBIX XHMUYECKUX PEAKIIUM.
3aBUCHUMOCTh CKOPOCTHM OT KOHLEHTpAlMi pearupyrolux BelIecTB (3aKOH JEeHCTBHS Macc),
temneparypsl (npaBuwio Baut-I'odda, ypaBHenue Appenuyca). DHeprusi akTUBaluU. [ OMOTeHHBIN U
reTepOoreHHbld Karainu3. XuMudeckoe paBHoBecue. KoHcTaHTa paBHOBECHS U €€ CBSA3b C DHEPIrUEH
['m66ca. Ilpunmun cmemnienuss xumudeckoro pasHoBecus Jle Illatenbe. ®usnueckue MeETOJbI
CTUMYJIMPOBAHUS PEAKIINN.

4. Crpoenne atoma. Mogaenu ctpoeHust aroma. YpasHenus Jlyu-ge-bpoins n Ulpénunrepa.
Teopuss bopa. DnextpoHHble 000104ku aTtoMoB. KBaHTOBble uncna. Ilopsiiok 3amoiHeHUs
AMEKTPOHHBIX opOuTaneit: mpuHiun I[laymu, npaBuno ['yaaa, npasuia KiedkoBckoro. DieKTpOHHBIE
CEMENCTBA DJIEMEHTOB.

5. Illepuoauueckas cucrema snemenToB J[.M. MenaeneeBa. DHeprusi HOHU3ALMU, CPOJICTBO K
JJIEKTPOHY, JJIEKTPOOTPULIATENIBHOCTh, CTEIIEHH OKWUCIIEHHS DJIEMEHTOB. M3MmeHeHue paauycos,
AIEKTPOOTPULATENIBHOCTEN, JHEPTUI HOHU3ALMH, CPOJICTBA K AIEKTPOHY, a TAKKE KHCIOTHO-OCHOBHBIX
U OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB 3JIEMEHTOB.

6. Xumunueckas cBA3b. OCHOBHBIE XapaKTEPUCTUKH CBA3U: SHEPIUs, 1IUHA. MeTo/a BaJeHTHBIX
cBsi3ei. OCHOBHBIE XapaKTEPUCTUKN KOBAJIEHTHOM CBSA3H: HAIIPABJIEHHOCTh, HACKIIIAEMOCTh, KPaTHOCTb,
MOJSIPHOCTh.  B030yXKIeHHOE COCTOSIHHME aToma. DJIEKTPUYECKH MOMEHT numons. [ uOpuauzamms
aTOMHBIX opOuTaneil. JloHOpHO-akenTopHas CBs3b. BogopogHas cBsizb. MeTOJ MOJEKYISPHBIX
opburaneil. MoHHas cBs3b, €€ OTINYKME OT KOBAJEHTHOM CBS3U. JOCTHIKEHUSI XUMUU B HOBBIX OTPACIISIX
MPOMBIIIIEHHOCTH: HAaHO-, TIa3MO-, MEMOPaHOTEXHOJIOT HH.

BHyTpeHHsI1 CTpyKTypa KpHUCTAUIOB. THIBI KPUCTAUIMYECKUX PEIIETOK. 30HHAs TEOpHs
KpUCTaJIJIOB. MeTabl, NOTyNIPOBOJHUKH, IUIIEKTPUKH. JlMarpaMma COCTOSHUS «OKEJNE30-YTIEPOI».

Copbumst u copOmmoHHBIe TIporiecchl. MouekymsipHas  afcopOrusa. HMonHO-0OMeHHast
ancop6buus. Ypasuenus JIsurmiopa . [ToBepxnoctHo-aktuBHbIe BeniecTBa (ITAB). Ctpoenue. [Tpumepst
[TAB. [Ipumenenue copOIIMOHHBIX mporieccoB U [TAB B TeXHHKe U HApOJHOM XO3sIiCTBeE.

7. HucnepcHble cuctembl. Kiaccuukanmuu U METOIbl IMOJNYYSHHS JIUCHEPCHBIX CHCTEM.
Kunetnueckass M arperaTuBHas yCTOHYMBOCTb IMCIEPCHBIX cucTeM. ['pyboaucrnepcHble CHCTEMBI:
CYCIIEH3MH, 3MyJibcuH, NeHbl. Kommounnele cucreMbl. CTpoeHue KoUIOMAHOM yacTulbl. CBolicTBa
KoJutouIHbIX cucteM. Koarymsmus. Dnekrpodopes, 371eKTpoocMoc.



8. PactBopnl. CriocoOBl BBIpOKECHHUS KOHIIEHTPAI[MU PAacTBOPOB. TepMoaMHaMUKa IMporecca
pactBopeHus. KoyMratuBHble CBOMCTBA pacTBOPOB. 3aKOHBI PAaCTBOPOB HENIEKTPOJIUTOB: Payns u
Bant-T'opda. Mzoronmueckuit kodddunuent. Ilpumenenne 3axkoHoB Payns u Banr-Todda
pacTBopam 3JIEKTPOJIMTOB. DJIEKTpoJuTHUecKas auccouuanus. CTerneHb U KOHCTaHTa JAMCCOLUALUU.
Jucconmanusi pa3iYHbIX XUMHUYECKHX COEIMHEHMH. Peakuum B pacTBOpax 3JIEKTPOJIUTOB. 3aKOH
paz6asnenns OctBanpaa. [lponsBeaenne pacTBOPUMOCTH.

9. DIeKTponauTHYeCcKas IUCCOLManus BOJbl, MOHHOE IPOU3BEIACHUE BOJABI, BOJAOPOJIHBIN
nmokasarenib. JluarpamMmma cOCTOSIHHSI BOJBI B 00JIACTH HEBBICOKWX JaBleHui. ['maponus coneil. Bumisl
ruaponn3a. KoncranTa rujiponansa, CTENEHb TUAPOIN3a. Y CIIOBUS CMELLEHUS PAaBHOBECUS TUAPOIH3A.
Bonononroroska misa oxnaxzaenus JBC. YnaneHue MexaHM4eCKUX MPUMECEH, KOJUIOUIHBIX YaCTHII.
JloGaBieHue npucagok K oxynaxaaromen Bojge. JKectkocts Boabl. CocTaB npupo Hbix Boj. CrocoObl
OIpeJIeNIeHUs] BPEMEHHOM U o0mieil xecTkocTh. CrocoObl yCTpaHEHHs KECTKOCTH BOJBI: METOJaMHU
XUMHUYECKOTO OCaXJEHUS M HOHHOro oOMeHa (KaTHOHMpPOBAaHUS M AHHUOHUPOBAHHWSA), MarHUTHON
00pabOTKOM, IIMEKTPOAUATHIOM, YILTPA3BYKOBOM 00paOOTKOM, MATHUTO-NOHU3AITMOHHBIM METOJIOM.

10. JonopHo-akuentopHoe Bzaumozeiictsue. KommiekcHsle coequnenus. KoopaunanmonHas
teopus Bepnepa. luccouuanusi KOMIUIEKCHBIX COEAMHEHHU. YCTOMYMBOCTh KOMIUIEKCOB. J[BOMHBIE
cosin. KoHCTaHTa HECTOMKOCTH KOMILIEKCHBIX cOeqMHEHUN. [[pruMepbl HCTIOIb30BaHMS KOMILUIEKCHBIX U
JIBOMHBIX COCTMHEHUN B TEXHUKE.

11. Knaccel Heopranndeckux BeiecTB. CBOHCTBa OKCHUJIOB, THIPOKCHUIOB, COJICH.

12. OxucnurenbHo-BoccTaHOBUTENbHBIE peakuuu (OBP). IlpaBuna omnpeneneHust creneHu
okucinenusa. Oxucnurenun u BoccraHoButenu. Kiaccupukauus OBP. Hanpaenennocts OBP.
Hcnons3oBanne OBP B aseKTpoXuMHUYeCKUX IpeoOpa3oBaTeIAX SHEPTUHU, B AHATUTUYECKON XUMUU U
Ap.

13. OOmme cBoiicTBa METaIOB. 3aBHCHMOCTh METAJIOB OT MOJOXEHHS B NEPUOTUYECKOM
cucteme JI.MI. MenneneeBa. OCHOBHBIE METOAbl MoJdyudeHus. lcrnonpb3oBaHME B KauecTBe
KOHCTPYKLMOHHBIX MaTeprasioB. DHU3NKO-XUMUUECKHE MTPOLIECCHI IIPH CBapKe U Maiike METalJIOoB.

14. CnnaBbl. ®U3MKO-XUMUYECKUM aHanu3. /(uarpaMMbl COCTOSIHUS ABOMHBIX METANIMUECKHUX
CHCTEM C 00pa30BaHUEM SBTEKTUKH, MHTEPMETAJUIN/IA U TBEPAOI0o pacTBopa. Vcrnonbs3oBaHue CrjiaBoB
B TEXHUKE.

15. Dnextpoxumusi. DNEKTPOJIHBIM moTeHUuan. l3MepeHue CTaHIApTHBIX AIIEKTPOJIHBIX
noTeHuuanos. Bonxopoassii snektpoxn. YpaBHenue HepHcra. XMMHYeCKHME HCTOYHUKH TOKA!
TraJIbBAHUYECKUE U TOIUIMBHBIC DJIEMEHTHI. DJEKTpOXHMMHUUECKas TmoJisgpu3anus. YpaBHeHue Taderns.
KucnorHeie u menounsle akKymyJasaTopbl. HOBbIE THUIIBI aKKyMYJSITOPOB. DIEKTPOJIH3. DIEKTPOIIN3
pacmiiaBoB U pacTBOopoB. KaTosiHOe BOCCTaHOBJIEHHE M aHOJHOE OKHUCIIEHHE. DJIEKTPOJIN3 PACTBOPOB C
pacTBOPUMBIMM M HEpPACTBOPUMBIMHM aHoAaMmH. 3akoHbl Papanes. Beixon mo Toky. IIpumenenue
anexkTposunsa. ['anpBaHoIUIacTHKA. ["anpBaHOCTEr M.

16. Koppo3uss meramnoB. KuHeTnka M TepMOJMHAMHMKA Ta30BOM M AIEKTPOXUMUYECKOU
koppos3uu. Buasl kopposun. Koppos3ust mon aeiictBueM Onyxmarorux TOKOB. CrocoObl 3alTUuThl OT
KOPPO3UU: JIETUPOBAHUEM, 3AITUTHBIMU OKPBITHSIMH, JIEKTPOXUMUIECKUMH CITIOCO0aMU, U3MEHEHHEM
CBOMCTB KOPPO3UOHHOW CPENIbl, PALIMOHAIBHBIM KOHCTPYHPOBAHUEM H3/IECIUN.

17. Opranunyeckue coeauHeHus. OOmias xapaktepucTuka. OTIHMUUTENbHAas OCOOEHHOCTb.
Teopust xummyeckoro crpoeHuss A.M. byrnepoBa. @DyHKIHMOHAJIbHBIE TPYNIBl OPraHUYECKHUX
coenuHeHuil. Ilpumepsl TpeAenbHBIX U HEMpPEeAETIbHBIX  YIIIEBOJOPOJIOB,CIIUPTOB, (HEHOJNOB,
aJIbJIErUJ1I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, HIMPOKO MPUMEHSIEMbIX B TEXHUKE M HAPOTHOM XO3SIHCTBE.

18. BreicokoMouekymsipuble coequHenus. [lomumepsl. [lonumepHbie matepuansl. Onuromepsl.
MeToapl cuHTE3a MOJMMEPOB:MIOJIMMEPHU3AUs U MOJUKOHAeHcauus. HUIMATOpbl U KaTaau3aTophl.
Crpykrypa nonumepoB. JIuHelHbIe, pPa3BETBICHHBIE U CETYATBHIE IMOJIUMEPBl. XUMHUYECKHE CBS3H.
OU3UKO-MEXaHUYECKHE  CBOWCTBA  MmojauMepoB. Bynkanuzamusa. IlomumepHble  MaTepualbl.
KoHcTpykunonssle mactuueckue Maccbl. COCTOSIHUS JIMHEHHBIX NOAMMepoB.DU3NK0o-MeXaHNUYECKHE
CBOMCTBA NOJIMMEPOB. [IpruMeHeHre MOJMMEpPOB Ha TPAHCIIOPTE.

19. KauecTBeHHbIH aHanu3. XuMudeckas uaeHTU(UKaus BemecTB. KonmnuecTBeHHbIN aHaIm3.
Knaccudukamms METO/IOB. ['paBumeTprueckuit METO/I. TutrpumeTpudeckuit aHaJIN3.



KomMrekconomeTpryeckoe TUTPOBAHUE. OKHCAUTENTBHO-BOCCTAHOBUTEIBLHOE TUTPOBAHHUE.
HMHCTpyMeHTanpHBIE METOABI aHalu3a: XpoMaTorpaduyeckuid, KOHIYKTOMETPHUECKUH,TOISIPO-
rpaduyeckuii, noTeHIuoMeTpruuecKkuii. @U3nKo-xuMudeckuii aHanu3. ONTHYECKUE METOAbI aHAJIN3A.
Xumuueckue U ¢uznveckue Metoabl aHann3a. COBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTEpHUaibl U MX
(bU3MKO-XMMHUYECKHE CBOMCTBA.

20. Ponb XMMuuM B OXpaHe OKpPY’KaIOIIel cpebl. 3amuTa BO3AYIIHOTO U BOJAHOTO OacceifHOB.

3. MeToauyeckne MaTepHuaJibl, ONpeessiolue NPoueaypy 1 KpUTepUN OLeHUBAHUSA
¢opMHPOBAHHOCTH KOMIIETEHUMH NPU NPOBEAeHUN MPOMEKYTOYHOM aTTeCTAlMHU

Kputepun ppopMupoBaHus OLlleHOK 10 0TBETAM HA BONPOCHI, BHITIOJTHEHHIO TECTOBBIX 3a1aHUii
«OTAHYHO/32aYTEHO» - BBICTABIISICTCS O0YUAIOIIEMYCSI, €CJIH KOJTHYECTBO MPABUIHHBIX OTBETOB
Ha Borpockl coctaBisieT 100 — 90% ot obmiero 00bEMa 3aJaHHBIX BOITPOCOB;
«Xopo110/3a4TeH0» - BHICTABIISIETCS] 00YUaIOIIEMYCsl, €CJIM KOJIMYECTBO MPABMWIHHBIX OTBETOB
Ha Borpockl — 89 — 76% ot ob1iero o0bEMa 3aJaHHBIX BOIIPOCOB;
«Y10BJIETBOPHUTEILHO/3aUTEH0» - BBICTABISCTCS OOYYArOMIEMYCS, €CJIIH KOJHYECTBO
MPaBUJIILHBIX OTBETOB HA TECTOBBIC BOMPOCH —/5—60 % oT 00111eT0 00BEMA 3a/TaHHBIX BOTIPOCOB;
«HeynoB1eTBOPUTEILHO/ He 3a4YTEHO» - BBICTABJISETCS O0YYAIOIIEMYCs, €CIM KOJIMYECTBO
MPaBUIILHBIX OTBETOB — MeHee 60% oT 00111ero 00béMa 3a1aHHBIX BOIIPOCOB.

Kpurtepuu popmMupoBaHus oleHOK MO Pe3yIbTaTaM BbINOJHEHHS 32 aHUii

«OTIAMYHO/32a4TE€HO» — CTAaBUTCS 3a pPadOTy, BBHIOJHEHHYIO MOJHOCTHIO 0Oe3 ommboK u
HEJI0YETOB.

«Xopo11o/3a4TeH0» — CTaBUTCS 33 pabOTy, BHIMIOJIHEHHYIO TMOJHOCTHIO, HO MIPU HAJIMYUHU B HEU
He 0OoJtee 0/1HOM HEerpyOOl OMMOKH U OTHOTO HeJ04eTa, He Ooiee TpeX HETOYEeTOB.

«Y10BJIETBOPUTEIbHO/3aUTEHO» — CTAaBUTCS 3a paboTy, €CliM OOYyYaroluiics NpPaBUIBHO
BBIMOJIHWI HE MeHee 2/3 Bcell paboThl MM JOMYCTHJI He Oosee OfHON rpy0Ooil ommMOKM U JIBYX
HEJI0YeTOB, He Oosee oHOM rpy0oil U OHON HEerpyOoil omuOKku, He OoJiee TpeX HErpyObIX OMIHOOK,
OJTHOI HerpyOoil OIMOKHN U ABYX HEJAOYETOB.

«HeynoBJ1IeTBOPUTEILHO/ HE 3a4TEHO» — CTABUTCS 32 pabOTy, €CIIM YMCIIO OINOOK M HEIOUETOB
MIPEBBICUIIO HOPMY JJIsl OLIEHKH «yJOBJIETBOPHUTEIBHOY» WMJIM IPAaBUIBHO BBINOJIHEHO MeHee 2/3 Bcelt
paboTHI.

Kpurtepun popmupoBaHusi OLIEHOK 110 3a4eTy

«3a4TeHo»» - CTYINEHT IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3ZeiIOB MPOTrpaMMBbl M3Y4aeMOI0
Kypca, ero 0a30BbIX MOHATUN U (pyHAaMEHTalIbHBIX IpoOJieM; MpuoOpen HeoOXOIUMble YMEHUS U
HaBBIKM, HE JOMYCTWJ (PaKTHUECKUX OHIMOOK MpU OTBETE, MOCIENOBATENbHO M JIOTMYHO H3JIaraeT
TEOpEeTUYEeCKUil MaTrepuas, MAOINycKas JUIIb HE3HAYUTENbHbIE HapYyIIEHUs I0CIe10BaTEIbHOCTH
U3JI0’KEHUS U HEKOTOPHIE HETOYHOCTH.

«He 3auTeHO»» - CTYIEHT IEMOHCTpPUpPYET (parMeHTapHble 3HAaHUS OCHOBHBIX pPa3/elioB
IpOrpaMMbl H3y4aeMOro Kypca, €ro 0a30BbIX MOHATHH M (yHIaMEHTAJIbHBIX mpobieM; cradbo
BbIpa)K€Ha CIIOCOOHOCTh K CAMOCTOSATEIHbHOMY aHATUTHUYECKOMY MBIIIEHUIO, UMEIOTCS 3aTPYAHEHUS B
U3JI0KEHUU MaTepHasa, OTCYyTCTBYIOT HEOOXOAUMbIE YMEHUS U HaBBIKH, IOMYIIEHBI IpyOble OIHMOKH U
HE3HaHUE TEPMUHOJIOTHH.

Buowl owubok:

- 2pybvie OWUOKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPAGU]l, HOPM, HE3HAHUEe NPUEMO8 PeuleHus
3a0au, owudKU, NOKA3bleaAlOWUe HeNPABUIbHOE NOHUMAHUE YCL08UsL NPEONOHCEHHO20 3A0AHUS.

- He2pybvle OUUOKU: HeMOYHOCIU (YOPMYIUPOBOK, ONpedeieHUll, HePpAYUOHAIbHBLI 8b100p X00a
peuierusl.

- Heooyemvl. HEpAYUOHANbHbIE NPUEeMbl GbINOIHEHUs 3A0AHUA, OMOEeIbHble NOSPEUHOCU 8
opmynuposke 8v1860008,; HeOPeI’CHOE BbINONIHEHUE 3A0AHUSL.
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