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AHHOTaNUsA
padoueil mporpamMmbl yueOHOH qucuuiuinabl b1.0.12 «Xumus»
1JI51 MOATOTOBKHU OakajiaBpa no HanpasJjeHuio 35.03.11 I'uapomenuopamnus,
HanpaBJieHHocTH: «['uapomennopanus», «MexaHu3auus U aBTOMaTH3ALMS
THAPOMETHOPATHBHBIX PadoT»

Heab ocBoeHus IUCHUIUVIMHBI: [leanM OCBOEHHUSI MUCIUIUIMHBI COCTOSIT B
(GbopMHPOBAaHUH y yUalTUXCA CIOCOOHOCTH K CAaMOOpPTraHU3allui U CaMOOOPa30BaHHUIO;
B OCBOGHMM  HUMH  CIOCOOHOCTM  HCIOJIb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHIUINH B MPOPECCUOHATBHON NEATCILHOCTH, TPUMEHSTh
METO/Abl MAaTEMaTHYECKOTO AaHaJM3a W  MaTEMaTUYECKOr0  MOJEIUPOBAHMS,
TEOPETHUYECKOr0 M 3KCHEPHUMEHTAIBHOIO HCCIEAOBaHUS; B CIIOCOOHOCTU BBISBIISTH
€CTECTBEHHO-HAYYHYIO CYLIHOCTh  IpoO0JeM, BO3HUKAIOIIUX B XOJeE
npoecCUOHANBHON ACATENBHOCTH, MIPUBJICKAs IJIsi UX PEIICHUsS] COOTBETCTBYIOIIUN
bu3MKO-MaTeMaTHYECKUH armnapar.

3agauamMu JUCUUILIMHBI SBIISIEOTCA:

- O3HAKOMHUTH CTYJEHTOB C OCHOBHBIMU TIOJIO)KCHHSIMHU OOIIed u
HEOPTaHUYECKOW XUMUH;

- Hay4YuTb CTYJCHTOB MOJIb30BAaThCS MJI1 KOHKPETHBIX LI€JIE TEMH 3HAHUSIMU,
KOTOpbIE OHU MPUOOPETAIOT B XOAE€ H3yUYCHHS (PyHIAAMEHTAIbHBIX HaAyK, APYrUX
oOmenpodeccHOHaNbHbIX U CIIEUUATbHBIX JUCIUIUINH;

- MOBBICUTh YPOBEHb MPO(ECCHOHAIBHOM KOMIETEHIIUH CTYACHTOB
MOCPEACTBOM YCTAHOBJICHUSI CUCTEMBI MEXITPEIMETHBIX CBS3EH COMEpIKaHUS Kypca C
coJiep>KaHreM TPOPUIUPYIOMIUX JUCITUTIINH.

MecTo AUCHUIUIMHBI B yuyeOHOM IuiaHe: 1uki bl, 0a3oBas 4acTh, MUCHUIUIMHA
OCBaMBaeTCA B 1 cemectpe.

TpeOGoBanusi k pe3yJibTaTaM OCBOCHHUSI TUCHMILUIMHBI: B PE3yJIbTaTE€ OCBOCHUS
JTUCIUTUTMHBL (DOPMUPYIOTCS CIEAYIONINE KOMIETEHITMU (MHIUKATOPBI JOCTHKCHHUS
kommnereniun): YK-1,2; OIIK-1,1,0I1K- 4,1,I1Koc-2,2.

Kparkoe cogep:xkaHue OMCHUILIMHBI: CTPOEHHWE aTOMa W BEIIECTBA, OCHOBHBIE
3aKOHbl XMUMHH, OCHOBBI XHMHYECKOM TEPMOJMHAMUKU W KUHETHUKH, PACTBOPHI:
CroCOOBI  BBIPAKEHMSI COCTaBa PACTBOPOB M HUX KOJUIUTATHUBHBIE CBOWCTBA,
paBHOBECHsSI B pacTBOpax »dJEKTPOJUTOB M HEDJIEKTPOJIMTOB, OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIE MTPOLIECCHI, JIEKTPOXUMHUUECKUE TTPOLIECCHI.

OO0masi Tpy10eMKOCTh AUCHUILIAHBI: 3 3a4. €. (108 yacoB)/ B T.4. mpakTuyeckas
MOATrOTOBKA 4 Jaca.

IIpoMekyTOYHBII KOHTPOJIb MO JUCHMILIMHE: B ceMecTpe 1- sK3aMeH.

1. leab ocBOEHUS TMCHUTIMHBI
2. MecTo IMCHUIJIMHBI B Y4e0HOM mpoiiecce
[len ocCBOEHUS IUCHUIUIUHBI COCTOAT B (OPMUPOBAHUM y YUYAIIUXCS
CIIOCOOHOCTH K CaMOOpTaHM3aIllid H CaMOOOpa3OBaHHMIO; B OCBOCHUHM HWMU
CIIOCOOHOCTH MCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX AWCIIUIUIMH B
poecCHOHANTEHOM AESITEIPHOCTH, IPUMEHSITH METOIBl MATEMAaTUYECKOTO aHAN3a U
MaTeMaTUYECKOr0 MOJICIMPOBAHUS, TEOPETUYECKOT0 U  SKCIEPUMEHTAIBHOTO
UCCJIEIOBAHMS; B CIOCOOHOCTH BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTb



HpO6JICM, BO3HHKAIOIIKUX B XOJI€ HpO(I)CCCHOHaHLHOfI ACATCIIBHOCTH, IMPHUBJICKAA IJIA
HNX PCHICHHUA COOTBCTCTBYI-OHII/Iﬁ q)HBHKO-MaTeMaTI/I‘ICCKI/Iﬁ alriapar.

JucunminHa «XuMus» BKIOUYeHa B o0si3arenbHblil niepeuenr ®I'OC BO, B
LUKJI JUCUMIUIMH 0a30BOi yacTu. Peann3anus B qucuuIimbe « XuMus» TpeOOBaHUN
®I'OC BO, OIIOIT BO ocymiecTBiasieTcsi B COOTBETCTBUU C YUEOHBIM IUIAHOM TIO
HampaBieHuto  35.03.11 T[mapomenmoparusi  (HampaBIEHHOCTh  MOJATOTOBKH
«MexaHu3aIus 1 aBToMaTU3alus TuAPOMETNOPATUBHBIX paboT»)

Kypc «Xumus» sBIsieTCS OCHOBOMOJIATAIOUIUM JIJIi M3YyYEHUS CIEAYIOIIUX
JTUCHUIUINH: «MartepuaaoBeieHHe U TEXHOJOTUU KOHCTPYKIMOHHBIX MaTEpHAIIOBY,
«be3onacHoCTh XU3HEAEATENbHOCTHY, «[IpUPOTHO-TEXHOTEHHBIE KOMILIIEKCHI».

K 0co0eHHOCTSIM M3y4eHMs] TUCUUILTMHBI OTHOCHTCSI OCBOEHHUE CTYIEHTaMU
TEXHUKU XUMHUYECKOTO OKCIIEPUMEHTa, NPHOOPETEHHUE HABBIKOB pPaOOTHI ¢
XUMHUYECKOU Mocya0i, mprudopamu; yMEHHs MPOBOAUTH XUMUUECKHE PACUETHI.

PaGouas mnporpamma AMCHUIUIUHBI «XUMHUS» JUIsi WHBAIUJIOB U JIUI[ C
OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37I0pPOBbSl pa3padaThIBAIOTCS WHIUBUAYAJIBHO C
y4€TOM  OCOOCHHOCTEH  MCUXO(DPU3UUECKOTO  pa3BUTHUS,  WUHIUBHUAYaJbHbBIX
BO3MOXXHOCTEH M COCTOSIHUS 3[I0POBbS TAKUX O0YYaIOIIUXCS.

3. IlepeyeHns MIAHUPYEMbIX Pe3yJIbTATOB 00yYeHMs M0 JUCHUILUIUHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTaTaMH 0CBOEHHS 00pa30BaTeIbHOM
NPorpamMmbl

N3yyenue naHHOW yuyeOHOW AMCIMIUIMHBI HAlpaBlieHO Ha (HOPMHUPOBAHUE Y
0Oy4JaronMXcst KOMIETSHIINH, MPeJICTaBICHHBIX B TabyuIie 1.



TpeGoBanusi K pe3yJibTaTaAM OCBOCHHS Y4eOHOH JUCIUIIIIMHBI

Taomuna 1

Kon u conepxanue

B pesynbTaTte n3ydyeHusi ydeOHOU JUCIUTUIMHBI 00yJarouuecs

No | Unpekc Conepxxanue
WHIUKATOpa JIOJIKHBI:
1/ | KOMIIETCHIIN KOMIICTCHIIUN
. JTOCTYKCHHS
i U (nu e€ yacTh) 3HATh YMETh BJIQ/ICTh
KOMITCTCHITHH
1 2 3 4 5 6
1. |VK-1 Cnocoben YK-1,2 -HanboJiee BaKHbIE | -IIPOBOJIUTH -T110JIb30BAaHHEM
OCYIIECTBJISTh IOUCK, | Mcmonb3yer CHEIUAIM3UPOBAHHBI |CAMOCTOSATEIbHBIN |TabIuIIaMu U
KPUTUYECKUHA aHATIN3 U | CACTEMHBIH TTOXO0]] € TIONCKOBBIC TTOMCK CIIPaBOYHHUKAMU;
cuHTe3 HH(pOpMAIUU, | 71 PEIICHUS CUCTEMBI 10 XUMUIECKON -TIOUCKOM
MIPUMEHSATH CHCTEMHBIH | TIOCTABJICHHBIX 331a9 | Pa3IMYHBIM pa3jesiaM | iHpopMaIum XUMUYIECKON
MTOIXO/T JIJISl PEIIECHUS XUMUH, HAYYHBIC B |-KPUTHIECCKHU uHOpMaIuu ¢
MOCTABJICHHBIX 33124 HAyYHO-TIOMYJISIPHBIC |OLICHUBATh HCIIOJIb30BAaHUEM
U3JIaHus, JIOCTOBEPHOCTh Pa3ITUYHBIX
KOMITbIOTEPHBIE 0a3bl | XUMUYECKOU HMCTOYHUKOB, B TOM
JTAHHBIX, PECYPCHI nH(pOpMaIuy, qHCIIe caiTaMu
WHTEpPHETA MOCTYTIAOIICH U3 |MHTEpPHETA TI0
Pa3HBIX COBPEMEHHBIM
HMCTOYHHUKOB,; BHJIaM Pa3IUIHBIX
METaJUIOB U
CIUTaBOB,
KOMITO3UITMOHHBIX U
MOJIUMEPHBIX
MaTepuasioB
2. |OIIK-1 Cnoco0eH pemiaTth OIIK-1,1 -TE€OpETUYECKHUE -00BICHATH -METOTUKOMI




TUIIOBBIC 337241
npodeccruoHanbHOM
NeSATETLHOCTH Ha
OCHOBE 3HAHUU
3aKOHOB
MaTeMaTUYeCKUX 1
€CTECTBEHHBIX HayK C
IpUMEHEHUEM
uH(GOPMAITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

YMeHue ucnoiab30BaTh
OCHOBHBIC 3aKOHBI
€CTECTBEHHO-HAYYHBIX
TUCITUTUTAH TUTST
perieHus HAyYHO-
HCCIIEIOBATEIbCKUX,
POEKTHBIX U
IIPOU3BOICTBEHHBIX
3a/lad B COOTBETCTBUU
c  001acThio
chepoit
npo¢hecCUOHAIBHOM

N

ACATCIBHOCTU, HMCTbH
HAaBBIKHW JJI1 Y4aCTHUA B
HAaY4YHBIX
HCCJIICAOBAaHUAX

OCHOBBI
OPraHUYECKOM,
(bU3UIECKOH,
KOJUJIOUIHOM XUMMU;
-[IOHSITHE
XAMHUYECKOU

KHMHCTHKHA n

KaTanusa,
-KJ1acCU(UKAINIO
XUMHUYECKUX PEaKIUn
U 3aKOHOMEPHOCTHU
UX MPOTEKAHUS,
-o0paTumble "
HeoOpaTUMBbIe
XUMHUYECKHUE
peaKiuu,
XUMHYECKOE
paBHOBECHE,

-yCJIOBUS
MPOTEKAHUS
XUMHUYECKOU U
AJIEKTPOXUMHUYECKON
KOPPO3UH METAJIIOB
-XUMHYECKHE
CBOMCTBA DJIEMEHTOB
psna rpynmi
MIEPUOTNYECKON

XUMHUYECKUE
SIBJICHMS,
IIPOUCXOIAIINE B
npupoze, ObITy U
Ha MPOU3BOJICTBE;
-ONPEEIATh
BO3MOKHOCTb
IIPOTEKAHUS
XUMHAYECKUX
IIPEBPAILCHAN B
Pa3JIMYHBIX
YCIOBUSX U
OLIEHKH UX
MOCJICJCTBUIM;
-OLICHUBATH
BIIUSTHUE
XUMHYECKOT 0
3arpsA3HEHUs
OKpYKarolen
cpeabl Ha
OpraHu3M
YEJI0BEKA U
IPYTUE KUBbIE
OpPraHU3MBI;
-IIPOBOJIUTH

MIPOBEJCHUS
Ka4eCTBEHHBIX
peaKunit Ha
HEOPTraHUYECKUE
BEIIIECTBA U HOHBI,
OTAEIbHBIE KJIACCHI
OpraHUYECKUX
COCIUHECHUM;
-METOIaMu
MIOCTPOCHUS
MaTeMaTUYECKUX,
(buznyecKux u
XUMHYECKUX
MOJIeJIen IIpU
peleHun
MIPOU3BOJICTBEHHBIX
3a/1ad;
-TUTAaHUPOBAHUEM,
TMOCTAaHOBKOM u
00paboTKoOMH
JAHHBIX
XUMUYECKOTO
AKCIIEPUMEHTA,
pacyeToB
PacTBOPUMOCTH




CHCTEMBI, BUbI
XUMHUYECKOM CBSI3U B
Pa3IMYHBIX THUIIAX
COCJIMHCHMU;
-CBOMCTBA
Ba)XKHEHIIINX KJIACCOB
OPTaHUYECKUX
COCJIMHECHMI, B TOM
YHCIie

pacyeTbl
KOHIIEHTpaluu
pacTBOPOB
Pa3INYHbIX
COCIUHCHMI;
-ONPEAETATh
M3MEHEHUE
KOHLEHTpALUI

coyen u
TUJIPOKCUAOB  IIpHU
3aJaHHBIX
YCJIOBHSIX,
MIPOTHO3UPOBAHUEM
CBOMCTB 3JICMECHTOB
U UX COCJIMHEHUH

PacCIpOCTPaHCHHBIX | fipy pOTEeKaHUU
KIaccos XUMHYECKUX
BBICOKOMOJIEKYJISIPHBI .
o peakuuii
X COCIMHEHUN
-0coOble CBOMCTBA U
3aKOHOMEPHOCTHU
MOBEJICHUS
JMCIIEPCHBIX CUCTEM,

OIIK-4 CnoocobOen OIIK-4,1 -TEOPETUUECKHUE MIPUMEHSITh METOIUKAMU
pean30BbIBaThH YmMenue OCHOBBI XUMHYCCKUX | 11071y4EHHBIE U3MEPEHUN U
COBPEMEHHBIE 000CHOBBIBATh 1 usuxo- 3HAHWS 110 XMMHH | PacyéToB;

XUMHUYECKUX
TE€XHOJIOTUHU U peanu30BbIBaTh MIPU U3YUYEHUH METOJJaMH  aHaJin3a
5 METOJIOB aHaju3a 1 606
HOBBIBATh UX BPEMEHHBI
000CHO COBPEMEHHBIE OGIIACTH JIX OPYrux u 00001IeHus
MIPUMEHEHUE B TE€XHOJIOTUU Le1ec006pa3HOil JTUCITUTUIVH U B uHpopmanuu;
poheCCHOHATBHOM yIIpaBJICHUSA IPUMEHUMOCTH, MPAKTUYECKOU HaBbIKAMH
NS TENbHOCTH npoleccaMmu UCXOJs U3 NS TENbHOCTU 00paboTKH
o0OnacTu XapaKTCPUCTHK TOTO | jocie OkOHYAHUS | MH(pOpMAIUU 151
npodeccronanproi | WM MHOTO MCTOAR, | yyppepcuTera TNIPUHATUS PEIeHHIH,
-YCTPOWCTBO U
NEATEIIbHOCTH- MOJIETUPOBAHUS




THJIPOMETTUOPAIIH IIPUHIIATI PAOOTHI CJIOKHBIX

CHIEKTPATBLHBIX TIPOLIECCOB

puOOpOB;

-npaBuiIa 0€30MacHON

paboThI B

XUMUYIECKUX

nabopaTopusix

[TKoc-2 Cnocoben [1Koc-2,2 TEOPETUUECKUE Y| IPUMEHSITh OCHOBHBIMU

pa3zpabaThiBaTh YMeHnue peniaTh |Hay4YHbIe OCHOBBI | TIOJTyYEHHbIE 3HAHUSIMU o
METOJIMKU HAYYHOTO | 3a7aud B  OOJACTH |XMMUHU, 3HAHUS M0 XUMUU | XUMUH,
000CHOBaHUS PEIKUMOB | HAYIHBIX HEO0OXOTMMBIC B |B MPUKJITHBIX HEOOXOAMMBIMH JIJIS
OpOIIIEHUS ¥ OCYIIECHUS | HCCIIEAOBAHUN no |obmacTu 3a/1auax BBITIOJTHCHHSI
CEJIbCKOXO3SIUCTBEHHBI | ONPENCTICHUIO npohecCHOHANBHOW | TIPO(ECCHOHATBFHO | TEOPETUYECKOTO U
X KyJIbTYD B ToKasaTelen VTS | IeATEITbHOCTH - | ¥ IEATENBPHOCTH | OKCIIEPUMEHTAIBHOT
Pa3ITUYHBIX OIICHKHU KJIUMATa, | TUIPOMEIIUOPALIHH O  HCCIEeIOBaHUA,
KIIMMaTUYECKUX U reoMophoIoruu u KOTOpbIE B
MTOYBEHHBIX YCIIOBUSX, | penbeda, JanbHEeHIeM
METO/BI OTIPEICTCHUS | THIPOJIOTHUCCKUX, MOMOTYT  peIIaTh
¢dakTopoB MTOYBCHHBIX, BOIIPOCHI
JTUMUTHPYIOIIHAX OOTaHUKO-KYJIBTYP- VITYUIICHHIO U
pa3BUTHE TEXHUYICCKUX U Pa3BUTHIO
CETHCKOXO3SMCTBEHHOT | THIPOTEOJIOTHYECKUX METTMOPATUBHBIX
O MPOU3BOJICTBA U YCIIOBUIA, CUCTEM Ha
BIIMSIHUSI MEJIMOPAIIMKA | ONITUMH3AIIN COBPEMEHHOM
Ha ypOKaitHOCTH BJIAar000ECTICUeHHOCTH ypOBHE
KYJIBTYp CEJIbCKOXO03SHCTBEHHBI




X YIOQuin
HCITOJIb30BaHUEM
COBPEMEHHBIX
TEXHOJIOTUH
pazpaboTok

C




4. CTpyKTYypAa U COAepKaAHUE TUCHUIIMHBI
4.1 PacnpenejieHue TPYA0EMKOCTH JTUCIHUIINHBI

cemMecTpam

no BuUAaM padoT Mo

O6mass TpyaoEMKOCTh JUCHMIUIMHBI cocTaBisger 3 3ad.en. (108 wyacoB), wux
pacrpesieneHye 1mo Bujaam padbot B 1 ceMecTpe npeacTaBiieHo B Tabmuiie 2.

Tabmuma 2
PacnpenesieHue TPy10€MKOCTH TMCUMILUIMHBI 10 BUJIaM padoT
Tpynoémkoctb
Bua yuyeO6Hoii padoThI yac. cemectp
Bcero/ Nel
OO0masi TpyA0EMKOCTb JUCIUTUINHBI TI0 y4eOHOMY 108/4 108/4
TUTaHy
1. KontakTHas padora: 42 4/4 42 .4/4
AynutopHas padora 42,4/4 42,414
8 MoM uuce:
nexyuu (J1) 16 16
nabopamopusie pabomot (JIP) 8 8
npakmuyuecxue 3auamus (113) 16/4 16/4
KOHCYIbmayuu nepeo 3K3aMeHOM 2 2
KOHMAKMHAs paboma Ha NPoMeHCymouHOM 0,4 0,4
koumpoie (KPA)
2. CamocrosiTesibHas padora (CPC) 65,6 65,6
camocmosmenvbHoe uzyuerue pasoesos,
CAMONn0020mosKa (npopabomKa u noemopeHue
JIeKYUOHHO20 MAMEPUAIA U Mamepuanla y4eOHUKo8 u 32 32
VUeOHBIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHLIM U
NPAKmu4ecKum 3aHAmusm u m.o.)
Iloozomosxka k sx3amery (KOHmMpob) 33,6 33,6
By npomMexxyTO9HOTO KOHTPOJIS: DK3aMeH
_*B TOM YHMCJIC MPAKTUYCCKasd MMoAroToBKa
4.2 Conep:kanue JUCHUIINHbBI
TaOmuma 3
TemaTnyeckni IJIaH y4e0HOM TN CHUIJINHBI
AyauTopHasi padora
HaumeHoBaHue pa3iesioB Beero JI H3/C* JIP | IIKP |BHeayauTopHas
A TeM JUCIUILINH BCero/ padora CP
Pa3pnen 1. «OcHOBHEIE 3 5 4
TIOHSITHS Y 3aKOHBI XUMUH,




HaumeHnoBanue pasaesion
M TeM JUCHUILINH

Bcero

AyautopHasi padora

JI

I13/C
BCero/

JIP

IHKP

BueayaurtopHas
padora CP

XUMHYECKHE CBOMCTBA
HCOPTaHNYCCKHX BCIICCTB»

212

Pa3znen 2. «Ctpoenue
BEIIECTBA»

Paznen 3. «OcHOBBI
XUMHUYECKOU
TEPMOJIMHAMUKHU U
KUHETUKH)

12

Paznen 4. «/lucniepcusie
cucreMsl. PacTBopb»

Pa3nen 5. «Bognrie
PaCTBOPBI DJIEKTPOTIUTOBY

2/2

Pa3nen 6. «Xumnueckas
UIeHTU(PUKAINS U aHATIU3
BEILIECTB)

10

Paznen 7. «OkucauTenbLHO-
BOCCTAaHOBHUTEJILHEIE u
AIEKTPOXUMHUYECKHE
MPOIIECChD

12

Paznen 8. «lTonumepst u
BMC»

KOHCYbmayuu nepeo
9K3AMEHOM

KOHMAaKmMHas paboma Ha
NPOMENCYMOYHOM
koumpone (KPA)

0,4

0,4

Iloozomoska k sx3ameny
(KoHmpoJb)

33,6

33,6

Bcero 3a 1 cemecTp

108

16

16/4

2,4

65,6

HUToro mo aucuuninHe

108

16

16/4

2,4

65,6

*B TOM 4HCIIE IpakTU4YeCKas noAroToBkKa

Pa3nen 1. «OcHOBHBIE MOHATHS M 3aKOHBI XUMHH, XUMHYECKHE CBOMCTBA

HEOPraHNMIE€CKHUX BECIIECCTB»

HpC,Z[MCT xuMuU. OCHOBHBIC IIOHSATHS XHMHUH. ATOMHO-MOJIeKy.TISIpHOC YUCHHC.
OcHOBHBIC CTCXUOMETPHUYCCKHEC 3aKOHbI XHWMHH. KJ'IaCCI/I(I)I/IKaHI/IH U CBOMCTBa




Heopranndeckux coeauHeHun: Okcuapl. Kucnorel. OcHoBanusg. Conau cpenHue,
KHCJIbIE, OCHOBHBIE, IBOMHBIE U KOMILUIEKCHBIE.

Pa3znen 2. «CTpoeHue BemecTrBa
Teopust crpoenus atoma. CoBpeMEHHas MOJENb COCTOSIHUSA JJIEKTPOHA B aTOME.
OnexTpoHHble 000J0YKM aToMoB. KgantoBble uuncna. [lopsgok 3amosHeHUs
31eKTpOHHBIX ypoBHEU. [Tpunnun Ilaymu. [Ipasuno I'yaaa. IlpaBuno KneukoBckoro.
Tunsl opOutaneit. CoiicTBa cBOOOAHBIX aToMOB. [lepmomnueckuit 3axon JI. U.
MeHnneneeBa B cBETE COBPEMEHHOW TEOPHUM CTPOCHMSI aTOMOB. THIBI XHUMHYECKHUX
cBs3eid. Tum cBs3u U cBoicTBa BemiecTB. CTpoeHHE MOJIEKYI. MeEXMONEKYIsIpHOE
B3aMMOJICHCTBHE.

Pa3znen 3. «OCHOBBI XUMHYECKOI TEPMOAMHAMMKH U KHHETHKID)

[lepBblil 3ak0H TepMoauHaMUKH. Tepmoxumud. 3akoH ['ecca. DHrponms. Bropoii
3aKOH TEPMOJAMHAMHKH. TpeTuid 3aKOH TEpMOJMHAMUKHU. HarmpaBiieHHOCTB
XUMHUYECKUX  PEaAKIUU. Ouneprus ['mb6ca. Pacuer TepMoAMHAMUYECKUX
XapaKTEPUCTHUK.

CkopocTp peakiuil. 3aKOH ACUCTBUSA MacC. 3aBUCUMOCTb CKOPOCTH PEaKIUU
ot temneparypsl (rpaBuiio Bant-I'odda, ypaBHenue Appenuyca). KaranuzaTopsi.
Lenupie peaknuu. Xumuueckoe pasHoBecue. [Ipunumn Jle IHlarenbe. Pacuer
PaBHOBECHBIX KOHLICHTPALIUM.

Paspnea 4. «/lucnepcubie cucremsl. PacTBopbi»

JlucnepcHble CHUCTEMBI, MX KlacCU(UKAIUs IO CTENEHH IUCIEPCHOCTH U
arperaTHOMY COCTOSIHUIO. MHUKPOT€TEpOreHHbIE CUCTEMBI. [I0BEpXHOCTHBIE SBICHUS
u aacopouus. CBOMCTBAa KOMIOMAHBIX pacTBOpoB. OOLIME MOHATHS O pPacTBOpax.
CrocoObl  BhIpaK€HUsI KOJIMYECTBEHHOTO COCTaBa pacTBOpoB. KosmuratuBHbie
CBOICTBa pa3zdaBiaeHHbIX pacTBOpoB. Ocmoc. 3akoH Baut-I'odpda. 3akonst Payms.

Paszpnes S. «BoagHble pacTBOPBI 2JIEKTPOJIMTOB)

Teopusa snekTponuTHuecko auccounanny. CTeneHbp NMCCOLUMALNH, CHIBHBIE H
cialdble ANIEeKTpodauThl. BomopoaHsii mokazarenb. Metoasl omnpeaenenus pH
pacTtBOpOB. [ nuaponn3 conen.

Paznen 6. «XumMudeckass MAeHTUGUKAIMS U AHAJIU3 BelIeCTB)
KauecTBeHHBII aHaNIM3 OCHOBHBIX HOHOB BOJIbI W TOuYBBL. JIpOoOHBIN aHaU3.
Cucrematnueckui xoj aHanu3a. KoIWyecTBEHHBIM aHaln3: KUCIOTHO-OCHOBHOE U
KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE TIPU  ONPEAEICHUH JKECTKOCTU BOJIBI.
NHcTpyMeHTallbHBIE  METOJbl  aHanu3a:  kiaccudukaums. [loTeHumomeTpus.
®dorokonopumerpus. DoromeTpust miaMmenu. Xpomarorpadusi.

Paznen 7. «OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE M 3JIEKTPOXUMHUYECKHE
npoueccbn
Teopusi OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX pEakuuhd. MeToabpl  COCTaBJICHUS
ypaBHenuii OBP. Bnusinue cpenpl Ha xapakrep peakuuu. HanpaBineHue nmpoTexkanus
OBP. DJIC mporieccoB. DJEKTPOAHBIM MOTEHIMAA. ['aJbBaHUYECKHE DJIEMEHTHI.
OnekTtponus. Kopposus MetanioB. 3amura 0T KOPPO3UHU.

Paznea 8. «Iloaumepst 1 BMC)

OOmast  xapakrepuctuka nonumepoB. Ilomyduenne mnonumepoB. Peaknus
nonuMmepusanuu. Peakuuss nonukonaeHcanuu. DOU3MKO-XMMUYECKHME CBOWCTBA
nosiuMepoB. OCOOEHHOCTH BHYTPEHHEro CTPOE€HUs moauMepoB. IlmacTtmaccel.
buononumepsl: kKaydyk, Kpaxmal, [eJTi0103a, OeJIKH, HYKJIEMHOBBIE KUCIIOTHI.



4.3 Jleknun/nadopaTopHblie 3aHATHS

Tabauma 4
Conepskanue JJeKIHMi/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MepoNnpUuATHS
DopMmupy Kou-
eMble BO
KOMIIETEH 4acoB
N (MHIA Bun /n3
Ne Ne u Ha3BaHue JIeKIUii/ KaTop KOWIPOXL | HuX
Ne pazgesa . | JOCTHKEH HOT'0 npak
n/n J1a00pPATOPHBIX 3aHATHI
us MepOoNpHus | THYeC
KOMIIETEH TUSA Kasi
1107070 MmOAro
TOBK
a

1. Paznea 1. «OcHOBHBIE IOHATHUS U 4
3aKOHbI XUMHMH, XUMHYECKHE CBOHCTBA
HEOPraHMYeCKHUX BelleCTB»

Tema 1. Jlextmst Ne 1 (YK-1,2; 2
(OcHoBHble | (OCHOBHBIE TOHATHUS U OIIK-

MOHATUSI U | 3AKOHBI XUMUH ) 1,1,0I1K-

3aKOHBI 4,1,ITKoc-

XHMHH ) 2,2).

Tema 2 [Tpaktrueckas pabora Ne 1 (YK-1,2; MpoBepKa 2.2
(Xumuueck | (Kimaccudukanms OIIK- OTYeTa,

ne HEOPTaHUYECKUX 1,1,0IIK- | KOHTpOJIbH
CBOMCTBA coeIMHECHUU. Tumsl 4,1,ITKoc- | as pabora,
HEOPraHWY | XUMHUYECKHUX PEaKIIHii. ) 2,2).

€CKHX

BEIIICCTB)

2. Pa3znen 2. «CTpoeHue BenecTsa 4
Tema 1. Jlextmst Ne2 (YK-1,2; 2
(Ctpoenue | (Ilepuonnueckuii 3aKkoH OIIK-
aToMa u .M. MennaeneeBa u 1,1,0I1K-

MOJIEKYIL. CTPOCHHE aTOMA) 4,1,ITKoc-
[lepuonuue 2,2).




Dopmupy Kou-
eMble BO
KOMIIeTeH 4acoB
nHu(MHIA Bun /n3
Ne Ne u HazBaHue JeKIMii/ S R N
Ne paznena . | MOCTHKEH HOT0 npax
n/n JIa00pPATOPHBIX 3aHATHI
usi Meponpusi | THYeC
KOMIIeTeH THS Kast
1107070 MOAT0
TOBK
a
ckuii 3akoH | [Ipaktudeckas pabora Ne2 | (VK-1,2; | KOHTpOJIBH 2
.. (ITepuonnueckuii 3aKOH OIIK- ast paborta
Mennenees | .M. MennaeneeBa u 1,1,0I1K-
a) CTpOEHHE aToMa) 4,1,ITKoc-
2,2).
3. Pa3znen 3. «OCHOBBI XUMHYECKOM 8
TEPMOAUHAMMKH ¥ KHHETHKW)
Tema 1. Jlextmst Ne3 (YK-1,2; 2
(OcHoBBI (OCHOBBI XUMUYECKOH OIIK-
XUMUYECKO | TEPMOAMHAMUKH ) 1,1,0IIK-
51 4,1,ITKoc-
TEPMOIMHA 2,2).
MUKH) [Mpaktnyeckas padora Ne 3 | (YK-1,2; poBepKa 2
(Onpenenenue TEMIOTHI OIIK- OTYeTa,
(3HTaNBIUN) 1,1,0IIK-
HEWTpaIu3alumn) 4,1,ITKoc-
2,2).
Tema 2. Jlexms Ned (YK-1,2; 2
(Xumunyeck | (Xumuueckass KHUHETHKA U OIIK-
ast paBHOBecue B roMoreHusix u | 1,1,0ITK-
KMHETHUKA U | TETEPOTeHHBIX CUCTEMAX ) 4,1,ITKoc-
paBHOBECHE 2,2).
) [Mpaktuyeckas padora Ne 4 | (YK-1,2; MpOBEpKA 2
(KuneTnka XMuMHYECKUX OIIK- OTYeTa,
MPOLIECCOB. XUMHUYECKOE 1,1,0IIK- | KOHTpOJIbH
paBHOBeECHE. ) 4,1,IIKoc- | as paborta
2,2).
4. Paznea 4. «/lucnepcHbie cCUCTEMBI. 4




Dopmupy Kou-
eMble BO
KOMIIeTeH 4acoB
nHu(MHIA Bun /n3
Ne Ne u HazBaHue JeKIMii/ S R N
n/n N pasnerna JIa00pPATOPHBIX 3aHATHI AOCTIBRER HOTo pak
usi MepONpHUs | THYEC
KOMIIeTeH THS Kast
1107070 MOAT0
TOBK
a
PacTBOpbD»
Tema 1. Jlextmst Ne5 (YK-1,2; 2
(HducnepcH | (ucriepcHbie cUCTEMBI. OIIK-
bIC PactBopsl. O6mue coiictea | 1,1,0I1K-
CUCTEMBI. | pACTBOPOB) 4,1,ITKoc-
PactBopsI) 2,2).
JlaboparopHnas padota Ne 5 | (VK-1,2; IpoBepKa 2
(ITpurorosnenue pacreopoB | OIIK- 0TYeTa,
3aJJaHHOM KOHIICHTPAIINH) 1,1,0IIK- | KOHTpOJIBH
4,1,IIKoc- | as paborta
2,2).
5. Pa3znen 5. «BoaHble pacTBOpPbI 4
3JIEKTPOJIMTOB)
Tema 1. Jlextmst Ne6 (YK-1,2; 2
(Bonubie (Boanbie pacTBopsI OIIK-
pPacTBOPHI | AIEKTPOIUTOR) 1,1,0IIK-
BJIEKTPOJIUT 4,1,ITKoc-
OB) 2,2).
[Mpaktuyeckas padora Ne 6 | (YK-1,2; IpOBEpKa 2.2
(I'moponus coneit. OIIK- OTyeTa,
Onpenenenue pH 1,1,0IIK- | KOHTpOJIbH
Pa3JIMYHBIX PACTBOPOB) 4,1,I1Koc- | as pabota
2,2).
6. Paznea 6. «XumMuueckasi 6
UAeHTH(PUKALMS U AaHAJIN3 BellleCTB)
Tema 1. JlaboparopHnas padota Ne 7 | (VK-1,2; IpOBEPKA 2
(KauectBeH | (AHATUTHYECKHUE PEAKIINH OIIK- oTYeTa
HbIN KaTHOHOB) 1,1,0I1K-




Dopmupy Kou-
eMble BO
KOMIIeTeH 4acoB
nHu(MHIA Bun /n3
Ne Ne u HazBaHue JeKIMii/ arop KOHIPOIL | Hux
n/n DR JIa0OPaTOPHBIX 3aAHATHI AOCTIDBREH HOTo fpak
usi Meponpusi | THYeC
KOMIIeTeH THS Kast
1107070 MOAT0
TOBK
a
aHalln3) 4,1,I1Koc-
2,2).
Jlabopatopnas pabora Ne 8 | (YK-1,2; MpOBEpKA 2
(AHanu3 cMecu KaTUOHOB) OIIK- oT4yeTa
1,1,0I1K-
4,1,I1Koc-
2,2).
Tema 2. JlaboparopHas padota Ne 9 | (VK-1,2; poBepKa 2
(Komuuect | (OmpeneneHue KeCTKOCTH OIIK- OTYETA,
BEHHBIN BOJIBI) 1,1,0I1K-
aHaJIu3) 4,1,ITKoc-
2,2).
7. Pa3znen 7. «OkucIUTEIBHO- 8
BOCCTAHOBHUTEJbHbIE H
IJIEKTPOXUMHUYECKHE TPOIECChD)
Tema 1. Jlextms Ne7 (YK-1,2; 2
(OcHoBBI (OCHOBBI PIEKTPOXHUMUH ) OIIK-
BJIEKTPOXU 1,1,0I1K-
MUH ) 4,1,ITKoc-
2,2).
[Mpaktuyeckas padora Nel0 | (YK-1,2; IpOBEpKa 2
(OkucnurenpHO- OIlIK- OTYeTa,
BOCCTAaHOBUTEIILHBIC 1,1,0I1K-
peaKim) 4,1,ITKoc-
2,2).
Tema 2. Jlextms Ne§ (YK-1,2; 2
(Koppozus | (Koppo3ust MmeTasion) OIIK-
METaJJIOB) 1,1,0I1K-




Dopmupy Kou-
eMble BO
KOMIIeTeH 4acoB
nHu(MHIA Bun /n3
Ne Ne u HazBaHue JeKIMii/ arop KOHIPOIL | Hux
n/n DR JIa0OPaTOPHBIX 3aAHATHI AOCTIDBREH HOTo fpak
usi Meponpusi | THYeC
KOMIIeTeH THS Kast
1107070 MOAT0
TOBK
a
4,1,I1Koc-
2,2).
[Mpaktuyeckas padora Nell | (YK-1,2; MpOBEPKA 2
(Koppo3zust MmetaiioB) OIIK- OTYETa,
1,1,0IIK- | KOHTpOJIbH
4,1,ITKoc- | as paborta
2,2).

8. Paznean 8. «Ilosmmmepst 1 BMC» 2
Tema 1. [Mpaktuyeckas padora Ne 12 | (YK-1,2; MpOBEpKA 2
(ITomumep | (Ilomyuenue u cBoicTBa OIIK- oT4eTa
bl 1 BMC) | pa3iau4HbIX MOJTUMEPOB) 1,1,0IIK-

4,1,I1IKoc-
2,2).
Hroro 40/4
Tabmura 5

Hepeqenb BOIIPOCOB VIS CAMOCTOATEC/ILHOI'O U3YYCHUSA TUCITUIIINHBI

Ne IIepeyens paccmMaTpuBaeMbIX BOIIPOCOB 1JIsI
Ne pa3nesia u TeMbl
n/n CaMOCTOSITEIbHOT0 U3y4YeHMS
Paznen 1
1. |Tema 1. OcHoBHbIE | 3aKOH TOCTOSIHCTBA COCTaBa. 3aKOH COXpaHEHUs

IIOHATHUA W 3aKOHBI | MACCBhI.

XUMUHU OIIK-1,1,0IIK- 4,1,[1Koc-2,2).
Tema 2. XuMHYECKHUE
CBOMCTBA

Kucnotsl.

HEOPraHUYECKHUX Oxcuanl.

ATOMHO-MOJNEKYJIAPHOE

OcHOBaHMA.

y4YEHUE

(YK-1,2;

Conmu cpenuue,




Ne pa3nesia u TeMbl

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB IS

OJICKTPOXUMHUHU

n/n CaMOCTOSITEJILHOT0 U3y4YCHUS
BEILIECTB KHUCJIBIX, OCHOBHBIE, IBOMHBIE U KOMILJIEKCHBIE
Pazgea 2
2. | Tema 1. Crpoenue | [lepuoanueckuii 3aKOH. Nonnas CBSI3b.
aToMa W MOJeKyl. | Metamnuueckass CBsi3b. [ MOpuaM3amusi aTOMHBIX
[lepuonnueckuii opOuTtaneii. MeXMOJIEKyIIpHOE  B3aWMOJICHCTBUE.
3aKOH H.N. | Kpucrammuueckue pemerku. (YK-1,2; OIIK-1,1,0I1K-
MeHeneeBa 4,1,ITKoc-2,2).
Pa3znen 3
3. |Tema 1. OcHoBsl | ®azoBbie paBHOBecus. JlMarpamMmma COCTOSIHHSI BOJIBI.
XUMHUYECKOU VpaBuenue Knanelipona — Kiay3uyca @a3oBsie
TEPMOJUHAMUKHU paBHOBECHS B JIBYXKOMIOHEHTHBIX cucTtemMax (YK-1,2;
OIIK-1,1,0I1K- 4,1,ITKoc-2,2).
Tema 2. Xumunueckas
KWHETUKA u | llennsie peakiuu. Potoxumuueckue peakiuu (YK-
paBHOBECHE B | 1,2; OIIK-1,1,0I1K- 4,1,I1Koc-2,2).
TOMOTE€HHBIX u
rE€TEPOTreHHbBIX
cucremax
Paznen 4
4. | Tema 1. Hucnepcusie | Knaccudukanus JVCTIEPCHBIX CUCTEM,
cucTteMmbl. PaCTBOpBl | IPOMBIIIJIEHHBIE  CIIOCOOBI  yJIABJIMBAHUS — MBUICH,
JIBIMOB, TYMaHOB. MMUKpPOT€TEPOr€HHbIE CHUCTEMBI.
(YK-1,2; OIIK-1,1,0IIK- 4,1,ITKoc-2,2).
Pa3nean S
5. | Temal. Metonpl OIpeAeICHUs pH, MPOU3BEACHUE
BonHble  pacTBOpHI | paCTBOPUMOCTH, KOHCTaHTa YCTOMYMBOCTHU
3JIEKTPOJINTOB KOMIUJIEKCHBIX ~ COCAUHEHUH,  KHUCIOTHO-OCHOBHBIC
unaukaTops! (YK-1,2; OIIK-1,1,0I1K- 4,1,ITKoc-2,2).
Pa3znen 6
6 Tema 2. | DOTOKOJIOPUMETPHUSI. Mertonbl OIIpELEIICHUS
KonuuectBeHHbIM KOHIICHTpaluyu BemecTBa. DOTOMETpUs IIAMEHH.
aHaJIN3 [Morenunometpus (YK-1,2; OIIK-1,1,0IIK- 4,1,ITKoc-
2,2).
Paznen 7
7 Tema 1. OcHOBBI CrmuiaBsl: THIIBI, CBOIICTBA, MIPUMEHECHHUE.

["anbBaHMYECKUE ANEMEHTBl. AKKyMYJSTOPBI. 3aliura




Ne Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB ISl
Ne pa3nesia u TeMbl
n/n CaAMOCTOSITEJILHOTO U3Y4Y€eHUS
Tema 2. Koppo3sus or koppo3uu. Ilpumenenue saekrponmza (YK-1,2;
METaJIOB OIIK-1,1,0IIK- 4,1,ITKoc-2,2).
Pa3nen 8
8 Tema 1. [TonumepHbIE TOKPHITHUS U KJIEU. bruonoimmepsl
(HOHI/IMepBI u BMC) (YK'].,Z, OHK'I,I,OHK' 4,1,HKOC'2,2).

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

Tabmauia 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX 06p33OBaTeHLHLIX TEXHOJIOT UM

No HanMeHoBaHuE HCII0JIb3yeMBbIX
/' Tema n popma 3ansaTHA AKTUBHbIX U MHTEPAKTHBHBIX

e o0pa3oBaTeJIbHbIX TEXHOJIOT Uil

1. OcHOBBI XUMHAYECKOU Jlexuus-Bu3yanu3auus (MHTEpaKTUBHAsS
TEPMOJUHAMUKHU JEKIHUs € TPUMEHEHUEM BHUIECO- U

ayJInOMaTepHaIoB)

2. Crpoenue aToMa 1 XUMHUYECKast Jlexuusi-pusyanusanus (MHTEpaKTUBHAsS
CBA3b JeKUUs € TPUMEHEHHUEM BHUAECO- U

ayiMoMaTepHuason)

3. XuMHYecKasi KUHETUKA U Jlexuusi-Bu3yanu3auus (MHTEpaKTUBHAsS
paBHOBECHE B TOMOTEHHBIX U JEKIHUs € TOPUMEHEHUEM BHUIECO- U
TeTEPOreHHBIX CUCTEMAX ayJInoMaTepHaioB)

4 Koppo3ust meTanios Jlexuusi-Busyanusaius (MHTEpaKTUBHAsS

JeKUHUs € TPUMEHEHUEM BHUICO- U
ayiMoMaTepHuasoR)

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAA aTTeCTANUSA 10
HTOraM OCBOEHMS JUCIUILITUHbI
6.1. TunoBble KOHTPOJIbHbIE 33aJaHUSI WM HHbIE MATEPHAJIbI, HEOOXOAUMBbIE
JJISE OLlEHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH

KonTpoJabHbie padoThI:

Pa3znen 1 «OcHOBHBIE MOHATHS M 3aKOHbI XMMHH, XUMHUYECKHE CBOMCTBA

HEOPraHMYEeCKHUX BellecTB»
Bapuant Ounera 1.

1) Beioepute amdorepusie okcuapsl. O6ocHyiite cBoit otBet. SrO, WO3, Al,O3, NO,

Zn0, S|02

2) C kakumu u3 nepeunciennsix Bemiects H,O, HCI, CaO, NaOH, H,S0,4,S0;, KOH,
CO,, Na,O oyamer pearupoBath HNO; ? Hanmumure ypaBHEHUS BCeX HIYIIMX
peakiuii ¥ Ha30BHUTE MOTyUYECHHBIC COCTUHEHUSI.



3) Hanummre ypaBHEHUsS peakUUMid B3aUMOJEWUCTBHS TUAPOKCHIA IMHKA C
TUAPOKCUIOM JIUTUSA U A30THOM KUCIOTOMN
4) JlonmummuTe peakuud HOHHOTO OOMEHAa B MOJIEKYJSIPHOM U HOHHOM BHUJIE.
HanumumTe cokpalilleHHbIE HOHHBIE YPABHEHHS.

1) FeSO, + KOH = 2) HNO; + Na,CO;3 =

3) Ba(NOg), + KCI = 4) NaNO; + K3PO, =
5) Ha BoccTanoBnenue 3,5 T okcuja Metaiia notpedosaiock 1,96 1 Bogopoaa (H.y.).
Paccunraiite MOJSIpHYIO MacCy 3KBUBAJIEHTA METAJUIA.

Pa3nen 2 «CTpoeHue BemecTBa»
Bapuanr Ouiera 1.

1. HanmummTe OSIEKTPOHHYIO M DJICKTPOHHO-TPAPUUECKYI0 (GOopMyiIy aroma
KaJIblIU B BO30YXICHHOM COCTOSHUU. KakoBa BaJCHTHOCTh aToMa B OTOM
COCTOSIHUM ?

2. Hammmmre »IEKTPOHHYIO U 3JIEKTPOHHO-rpaduueckyro ¢GopMylly HOHA
nupKoHUs (2+).

3. CKOJIbKO MPOTOHOB ¥ HEUTPOHOB COACPKUT SIIPO U30TOIIA 2Ge?

4. OnpeaenuTe THI XUMUYECKOU CBs3M B coequHenusx: HBr, Cul, KBr

5. Onpenennte mOCaeA0BaTEILHOCTD 3aM0JIHEHUS aTOMHBIX opouTanei 3d, 4s, 3p

6. Pacnonoxure 3JeMEHTHI B TIOPSIIKE YBEIMYCHHsI MX aTOMHBIX pamuycoB: Al,

Ga, S, 0

Pazpgea S. «/lucnepcubie cucremsl. PacTtBopbi»
Bapuanr Ouisera 1.

1. BoIYHCIUTH MOJSIPHYIO KOHIEHTpalMIO cyib(dara kaius, B 20 MJI KOTOPOTO
coaepxutcs 1,74 T paCTBOPEHHOTO BENIECTBA.

2. Yemy paBHa HOpMaibHas KoHieHTpauus 40% pacTBopa rMAPOKCUAA HATPHUS C
IUIOTHOCTBIO 1,43 r/mi?

3. Cmemanbr 150 M 0,5 monb/n pactBopa KOH u 0,4 1 0,1 Mons/n pacTBOpa
KOH. Onpenennts MOJSpHYIO KOHIIEHTPAIMIO TTOJIYYE€HHOTO PacTBOPA.

4. Tlpu xakoW Temmeparype 3amep3aeT aHTU(PHU3, MOTYyUYEHHBINH CMEIICHUEM
srunenrmkons C,Hy,(OH), (p=1,116 r/cm®) 1 Bozbl B paBHBIX 00beMax?

5. Jlo xakoro o0wséma Hano pazbaButb 300 mn 20%-Horo pactBopa (p=1,152
r/Mi1), 4TOOBI OMY4YuTh 4%-HbI1i pactBop (p=1,029 r/mmn)?

Pasznen 8. «OkHMCIMTEJIBbHO-BOCCTAHOBUTEIbHBIE MW  3JIEKTPOXMMHYECKHE
NpouecchD)

Bapuant Ousera 1.

bunet Nel.

1) Onpenenure cTeneHU OKUCIEHUS SJIEMEHTOB B yacTuliax. Hanummure 31eKTpoHHO-
noHHOe YypaBHeHue. Kakoit 310 mpouecc? Onpenenure, OKUCIUTENEM WIH
BOCCTAHOBUTEJIEM SIBJISICTCS UCXOIHASL YaCTHIIA:

HNO, —» NO

CrO,s — CrO,



2) PaccraBbre KOA((PUIIMEHTH B YPaBHEHUU PEAKIIMU METOJOM 3JIEKTPOHHOIO HIIU
AJIEKTPOHHO-MOHHOTO OanaHca. YKaXKUTE OKHUCIUTEIh W BOCCTAHOBUTENb, MPOILIECC
OKUCJICHHSI M BOCCTAHOBIIEHHA. PaccuuTaiiTe MOJISpHYIO Maccy 3SKBUBAJICHTa
OKHUCIUTEIS.

K,SO; + KMnO, + H,0 = K,SO, + MnO, +KOH
3) Ilonw3ysick TabnuIEd HJIEKTPOAHBIX MOTEHIMAIOB, MOJA0EpUTE AaHOAHOE U
KaTOJIHOE TOKphITUE sl cepebpa. Hamminnte kaTogHble W aHOJHBIE MPOIIECCHI
KOPPO3UHU B KHCIION CpEJiE.
4) Hanumurte ypaBHEHHUS SJEKTPOIHBIX MPOIECCOB MPHU DJIEKTPOJU3E BOJHOTO
pactBopa NaNO; ¢ wuHepTHBRIM aHOAOM. PaccumTaiiTe Maccy BeIIeCTBa,
BBIJICJIMBILIETOCS] HA KaTo/Ie MpH cujie Toka 8§ A 3a 1 yac.

PacuerHo-rpagpuyeckas padora

1) Paccumraiite 00BEM Ta3a, KOTOPBIH o0Opasyercs mpu pactBopeHuud 30 T
KapOoHaTa KaJibIHs B U30BITKE PACTBOPA COJISTHON KUCIIOTHI.

2) Ha cropanue macchl 12,4 T HEM3BECTHOTO 3JIEMEHTa ObLT M3PacX00BaH 00bEM
6,72 n xucnopona. PaccunrtaiiTe >KBUBAJICHT 3J€MEHTa M ONpPENEIUTE, KaKOoh
AJIEMEHT ObUT B3ST B JAHHOM peaKInu.

3) HazoBure BemectBa, kimacc coeamnenuii - HCI; H,SiOs;. VYkaxkure THIIBI
XUMUYECKUX CBS3€H MEXKIy aToMaMH B JaHHBIX CoeaWHEHHsIX. Orpenenurte
CTCTICHb OKHCJICHHS 3JIEMEHTOB M COCTaBbTE€ CTPYKTYpHBIE (OPMYIBI JAHHBIX
BEIIECTB, YKAKUTE HAIIPABJICHHE TTOJISPHU3AIIIN CBI3EH B ATUX COCAMHCHUSIX.

4) B oobeme Boabl V(H,O) pactBopmam wmaccy BemectBa m. [IIOTHOCTB
MOJIY4YEHHOTO0 pacTBOpa p. a) HAWIWTE MAacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
MOJISIDHYIO YW HOPMAJbHYIO KOHIIEHTPAIMH, TUTP IOJIYYEHHOTO pacTBopa; O)
Kakne o00BeMBI TIOJYYEHHOTO pacTBOpa W BOJIBI HY)XHO B3STh, YTOOBI
MPUTOTOBUTH 00BeM Vi (B MJI) pacTBOpa JIaHHOTO BEIECTBA C KOHIICHTpaIuen
Cwm;? B) Kakoif o0beM pacTBOpa BemecTBa X ¢ KoHIeHTpaled CH HeoOXoauMm
JUTSL HEMTpamu3aliy pacTBOPA MOTYYEHHOTO B IMTyHKTE 07

5) Omnpenenute BpEMEHHYIO, TOCTOSHHYIO U OOIIIYIO )KE€CTKOCTh MMPUPOTHON BOJIBI, B
1M KOTOPOM COACPKHUTCS JdaHHas Macca cieayromux coiei: 100 r MgSQOy,, 150
r NaNOs, 50r Cﬂ(HCOg)g

6) CocTtaBbTe ypaBHEHHS TUCCOIMAIIMN THAPOKCUIA HATPUS U a30TUCTOM KHUCJIOTHI.
Paccuuraiite pH BOAHBIX pacTBOpPOB KaXAOrO BeLIECTBA C YKa3aHHOU
koHneHrpareit (Cm = 0,004 M).

7) Jlnst naHHOM coyM (XJIOpH [IMHKA) HAIMUIIWTE YPAaBHEHUS THPOJIN3a TI0 TIEPBOii
CTYIIEHH B MOJIEKYJISIpHOU (hopMe, MOJTHOM U KpaTKOW HOHHOU (opme,
OTIPEICITMTE THIT THAPOJIH3a, PACCYUTANTE KOHCTAHTY THAPOIIH3a, CTCTICHDb
rugposmsa u pH pactsopa aTou comu.

8) Jns oopatumoit peakiun Fe,O3(TB)+3CO(1)«>2Fe(TB)+3CO,(T) paccunraiite
KOHCTaHTy paBHOBECHsI, €clii HadayibHast KoHIeHTpanus CO paBHa 3 MOJB/1, K
MOMEHTY HacCTYIUJIEHUs paBHOBecusl mpopearuponaio 75% CO.

9) lns maHHOM peakuu paccuuTaiiTe u3MeHeHue SHTanbluu AHyeg, SHTpOIHH
ASy9s m osueprum [m66ca AG,gg. Paccumraiite TemmeparypHyto 00J1acTh
CaMOTIPOU3BOJILHOTO MIPOTEKAHMS peakiuu. PaccunTaiiTe KOHCTAaHTY PaBHOBECHS
JAHHOM peakuuMu TpU CTAHJIAPTHBIX YCIOBHSX (TaOJMMIBl CTaHAAPTHBIX



TEPMOJUHAMHYECKUX TMOTEHLIUAIOB MPUBOASTCS B PA3IMYHBIX CIPABOYHHKAX)
SiOy(1B) + 2CO(r) — Si(1B) + 2CO; (T)

10) Hamummre ypaBHEHHs JICKTPOIHBIX MPOIECCOB MPU 3JICKTPOJIU3E BOJHOTO
pactBopa coiu ¢ rpadUTOBBIM aHOAOM. PaccuuraiiTe Macchbl BEIIECTB,
BBIJICJIUBIIIMXCS HA KaTOJIe U aHOJIE TIPU JaHHOU cuiie Toka | 3a Bpems t: CuBry, |
=8A,t=2uy4ac; NaBr, | =5A, t=1 gac; KNO3, | = 6A, t =3 yaca.

11) Tlomw3ysich TaONHIEH CTAHIAPTHBIX 3JIEKTPOJIHBIX ITOTCHIIMAJIOB, ITOJAOCPHUTE
aHOJHOE W KaTrojgHOe MOoKpeiTHE s Meramwia (Fe). Hanumwure ypaBHeHUs
KOppO3UU MeTajllla, MPOTEKarolel a) Ha Bo3ayXe O) BO BIAXKHOM BO3JyXE B) B
KHUCJION cpefe.

IlepeyeHb BONPOCOB, BBIHOCUMBIX HA MIPOMEKYTOYHYI0 aTTeCTAIUIO (IK3aMeH):

1) OcHOBHBIE CTEXHMOMETPUYECKHUE 3aKOHBI XMMHH. 3aKOH COXPAHEHHUS MacChl
BEIIECTBA. 3aKOH B3aMMOCBSI3M MAcChl M HSHEprud A. DWHIITEHHA. 3aKOH
ABorajipo. MoJibHBIN 00bEM Ta3a

2) TloHsATHE 0 XUMHUYECKOM SKBHBAJICHTE. 3aKOH SKBHBAJICHTOB.

3) SnepuHas mojenb atoMa. CTpOCHHE 3JICKTPOHHOW O0OJOYKH aToMa BOJOPOJia
nmo bopy. JIBOWCTBEHHas KOPIYCKYJISIPHO-BOJHOBAasT MPUPOAA 3JIEKTPOHA.
VYpasuenue Jle-bpoiinsa. ATomHas opOUTAab.

4) XapaKTepHCTHKa SHEPTUH 3JICKTPOHA YEThIPbMS KBAHTOBBIMHU YHCJIAMH.

5) Hpwunanun [Naynu. [Mpasuno 'yana. [Ipasuna Kineukosckoro. [Tpumepsr.

6) PacmpenesieHue JIEKTPOHOB B aTOMax IO YPOBHSAM U IMOYPOBHSIM.

7) CBoiicTBa CBOOOIHBIX ATOMOB.

8) KoBasieHTHas CBA3b.

9) BogopoaHas CBA3b U €€ 3HAYEHHE B CBOMCTBAaX BOJIBI.

10) HNoHHast cBs3b. MexaHu3M BO3HUKHOBEHMSI MOHHOW cCBs3u. CBOMCTBa
COCJIMHEHUH, C HOHHOM CBS3bIO.

11) Bona B nmpupone um e€ coiictBa. KeCTKOCTb BOJbI U COBPEMEHHBIE
criocoObl OOpHOBI ¢ HEH.

12) PactBopbl. CiocOOBI BhIpaXkKeHUsI COCTaBa paCTBOPOB.

13) OcMoOC 1 OCMOTHYECKOE JIaBJICHUE pacTBOPOB. 3akoH Bant-I'odda.

14) [ToHm>keHue JaBiieHUs Mapa pacTBOPUTENS HaJl pacTBOpoM. [loHmkeHue

TEMIEPATypbl  3aMep3aHWss W  TOBBIIICEHWE  TEeMIepaTypbl  KUIICHUS
pa30aBIIEHHBIX PACTBOPOB.

15) OCHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOJUTUYECKON JAMCCOLMALIUU.
CunpHbIe U crabbie 2eKTpoNUThl. [IpumMepsl.

16) [Ipumenenue 3akoHa JEHCTBYIOIIMX MacC K pacTBOpaM CJIa0ObIX
3JEKTPOaUTOB. KOHCTaHTA 3JIEKTPOIMTUYECKOM JUCCOIIAAINH.

17) HNonnoe npousseneHne Boabl. Bomopoansiil nokasarens pH.

18) ['maponus comneit. Crynenudarsid ruaponu3. CTeneHb TUaposid3a U
(akTOpBbl, BIUSIOIINE HA HEE.

19) OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. CTeneHb OKHUCIEHUs

(npumepsl). HampaBieHue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOILECCOB.



20) Xumuueckoe paBHoBecwe. KOHCTaHTa XMMHUYECKOTO paBHOBECHS
(McTHHHAs, TEPMOJAMHAMHUYECKAs, KOHIEHTPALIMOHHAS ).

21) TepMoMHaMHUYECKHE CUCTEMBI: U30JIUPOBAHHBIE, 3aKPHITHIE, OTKPHITHIC,
roMOreHHbIe, reTeporennslie. [lonsTue o ¢ase.

22) [lepBoe Hawasio TepMmoauHaMuKkHu. 3akoH ['ecca. Tepmoxumuyeckue
ypaBHEHUSI.

23) Bropoe Hauano TepMoauHaMuKu. JHTporus. DHeprus [ mooca.

24) CKOpOoCTh TOMOT€HHBIX XHMHYECKHUX pPeakiuil. 3aK0oH JACHCTBYIOIINX
Macc 7151 CKOpoCTH peakiuu. KoHcTaHTa CKOPOCTH peakinu.

25) 3aBUCUMOCTh CKOPOCTH pEaKLMH OT TeMIepaTypbl. TemmeparypHbIid
KOA(UIIUEHT CKOPOCTU PEAKITHH.

26) JlucniepcHbIC CUCTEMBI M X KJTaCCU(DHUKAITHS.

27) CTtpoeHue MHIIEIIIHI.

28) VYpaBuenue HepHcTa. DnekTpoHbIe MOTEHITAATIBL.

29) Koppo3us metanios.

30) 3ammTa OT KOPPO3HH.

3amavu K IK3aMeHy

1. YpaBHsiiTe NpUBEIECHHBIE HIKE YPABHEHHSI METOJOM 3JIEKTPOHHO-HOHHOTO
OaslaHca, yKaKUTE OKUCIUTENIb U BOCCTAHOBUTEIIb:

HNO; + H,S — NO + S + H,0

2 VYpaBHAUTE NPUBEACHHBIE HUKE YPABHEHUS METOAOM DJIEKTPOHHO-MOHHOTO
OaslaHca, yKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb:

K,SO; + KMnO, + H,SO, — K,SO, + MnSO, + H,0O

3. YpaBHslTe METOJOM OHJIEKTPOHHO-MOHHOTO OajaHca U YKaXXUTe, KaKue
cBorcTBa npossiasieT MnO; B 3TON peakIMUK:

MnO, + FeSO, + H,SO, — MnSO, + Fez(SO4)3 + H,0

4. VYpaBHsiiTe METOIOM 3JEKTPOHHO-MOHHOIO OajlaHCca M YKaXXHUTe, Kakue
cBoicTBa nposiBisieT MnO, B 3TON peakNMu:

MnO, + KCIOg + KOH — K,MnO,4 + KCI + H,O

5. YpaBHsTE NIPUBEACHHBIE HUKE YPABHEHUS METOAOM JIEKTPOHHO-UOHHOIO
OanaHca, yKa)XUTE OKUCIUTENIb U BOCCTAHOBUTEII!

KMnO4 + K2803 + Hzo — MIIOZ + KOH + K2804

6. YpaBHsTE NPUBEICHHBIC HIKE YPABHEHHUS! METOAOM 3JIEKTPOHHO-HOHHOTO
OaslaHca, yKa)KUTEe OKUCIUTENb U BOCCTAHOBUTEIIb:

SO, + NalO3 + H,O — H,SO, + Nal

7. YpaBHAUTE NPUBEICHHBIE HUKE YPABHEHUSI METOAOM 3JIEKTPOHHO-MOHHOI'O
OasaHca, yKaKUTe OKUCIUTENb U BOCCTAHOBUTEb:

KMnO4 + K2803 + KOH — KzMnO4 + K2804 + Hzo

8. YpaBHAITE NPUBENCHHBIE HUKE YPABHEHUS METOJOM AJIEKTPOHHO-MOHHOTO
OanaHca, yKa)KUTE OKUCIUTENIb U BOCCTAHOBUTEIIb!

KNO, + K,Cr,0; + H,SO, — KNO; + Crz(SO4) + K,SO, + H,0O

9. VYpaBHsiiTe NpUBEAECHHBIE HUKE YPABHEHHSI METOJIOM 3JIEKTPOHHO-HOHHOTO
OaslaHca, yKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb:

Cu+ HNOg(KOHH) - Cu(N03)2 + NO, + H,0



10. VYpaBHusiiTe npuUBEIACHHbIE HW)XXE YpPAaBHEHUS METOIOM JJIEKTPOHHO-
MOHHOTO 0anaHca, YKaKUTe OKUCIUTEIh U BOCCTAHOBUTEIb:

K2Cr,07 + HyS + HySO4 — Crp(SOy)3 + S + K,SO,4 + HO

11. VYkaxure, Kakue U3 MPUBEICHHBIX HIKE cojlell OyAyT MoaBeprarbCs
TUAPOJIN3Y, HAMMIIUTE COOTBETCTBYIOLIME YPABHEHHS pPEaKIMil B MOJIEKYJISIPHOU U
noHHoi (opme, ykaxkure pH cpeast: BaCly, KNO,, AI(NO3)s.

12. Bynyt au moaseprathes ruaponusdy coinu KzPO,, CrCls, FeCO;, KNO3?
OtBeT 00OCHYHTE, HANMMCaB COOTBETCTBYIOIIHME YpPaBHEHUS B MOJE-KYISIPHOU H
MOHHOU (popme, u ykaxute pH cpeapl.

13. Kakme u3 mNEpPEeYUCICHHBIX HHXKE COJIEM, MOABEPrasichb THAPOJIU3Y,
obpasyror ocHoBHbIe coii: a) Crpy(SO4)s, 06) Na,COz;, B) FeCly? Hamummre
ypaBHEHUS THAPOJIA3a B MOJICKYJIIPHOW W HOHHOM (hopMme.

14. Kakwe w3 comeii monseprarorcs ruaponmsy: K,COs, LICl, Ni(NOs),,
NH,C1? CoctaBbTe MOJIEKYyIsipHbIE U MOHHBIE YpAaBHEHMs TUApPOIN3a, ykaxkutre pH
Cpelbl.

15. Kakue wu3 comeii moxmBepratorcs ruaponusy: LipS, BaCly,, Fe(NOg),?
CocTaBbTe MOJIEKYJIIPHBIEC M HOHHBIE YPABHEHUS UX THJIPOJIU3A.

16. Hanmnmmre MaTeMaTU4eCKoe BhIpaykeHUe M1 ckopocTu peakuuu 2CO + O,
— 2CO, u ompenenute, BO CKOJBKO pPa3 YBEIMYUTCS CKOPOCTh PEAKIMUU TpHU
yBEIIMYEHUH KOHIIeHTpauuu okcuzaa yriaepoaa(ll) B uetsipe pasa.

17. Kakue u3 nmepeunciaeHabx coneii: K,S, NaNO;, NH,Cl — mongsepratores
ruaponu3y? Hanumuvre ypaBHEHHs TMAPOIN3a B MOJIEKYJISIPHON U MOHHOU (popme u
ykaxurte pH cpenpl.

18. Hanumure ypaBHEHUS TUIPOJIM3a B MOJICKYJISIPHOM U HOHHON (popMe COJIH
SnCl,. Kak nogaBuTh ruposin3 3Toi conu?

19. byayr au moasepratbes ruaposmsy coim: KoHPO4, Cr(NOz);, KNOs.
Hanumure ypaBHeHUs TUPOIU3a B MOJIEKYJISIPHON M MOHHOU (hopme.

20. Kakue u3 coneit moaseprarorcs ruaponusy: NaNO,, MnCl,, KNO3? s
KOKIOM W3 TUAPOIM3YIONIMXCS COJeM HAMUIIUTE MOJEKYJISIpHbIE W HOHHBIC
ypaBHEHUS THIPOJIN3A.

21. Ilpumenss mnpuniun Jle Illatenbe, ykakuTe, B KakOM HaIpaBJICHUH
npousoiaeT cMmemieHrue papHosecus B cucreme CO + H,O « CO, + Hy, AHOX,p, =+
2,85 kJ>x ecnu: a) yBEIMUUTh KOHLEHTPAILIMIO BOJIOPOJia 0) MOHU3UTH TEMIIEPATYPY
B) YBEJIMUUTD JIABJICHUE.

22. Omnpenenute HaANpaBJICHHE CMEIICHHWS PaBHOBECHS B CHUCTEME a) TIPH
NOBbIIEHUH KoOHLeHTpauuu CO; 0) mnpu TNOHWKEHUH Temneparypbl. OTBer
MOTHBHpYﬁTe. HZO(F) + CO(F) = Hz(r) + COz(F), AHO =—41 KI[)K

23. Bo ckonbko pa3 yBenuuuTcsi ckopocTh peakuuu 2NO + O, — 2NO,, ecnu
JTaBJICHUE B CUCTEME YBEJIIMUUTH BJIBOE?

24, VYKaxuTe, KaKoe BEIIECTBO OYyJeT HAKaIUIMBAaThCA TPU TIOBBIIICHUU
TeMneparypsl B paBHOBecHOU cucteMe Cpy+ COypy == 2CO ), AH>0.

25. Onpenenure HampaBieHUE CMEIICHHS PaBHOBECHS MPU YBEIUUCHUH
naBieHus. 2ZNSy) + 30, == 2Zn0(yy + 2SO0,

26. Omnpenenure, BO CKOJIBKO pPa3 YBEIWYUTCS CKOPOCTh PEAKLHUH IPU
YBEJMYCHUN KOHUEHTPAaUK Kucnopoaa B 4 paza Cpagur) T O2 — COyyy.



27. Bo CKOJBKO pa3 BO3pacTeT CKOPOCTb pEaKUUU TMpPU TOBBIIIEHUU
temneparypsl ¢ 20 1o 40 °C? Temneparypusiil koadduiment y =3.92.

28. Ilpu yBennuenuu temneparypsl Ha 50 “C CKOpOCTh peakiuu Bo3pociia B 32
paza. Beruucnure remnepatrypHbsiii KOAQPUITMEHT peakinu.

29. Hanumnre BbIpakKeHUs JI1 KOHCTAHT paBHOBecHs peakuuu: 2SO0, + O, <>
2S03. B xakoM HampaBlIeHUH MPOU3OMIET CMEUICHUE PaBHOBECUS MPU MOHMKEHUU
JABJICHUS.

30. Hanmummre BbIpakeHUs 111 KOHCTAHT PAaBHOBECHSI PEAKLIHN:

CH; + CO; «» 2CO + 2H,. B xakoMm HampaBJICHUM TPOU30UIET CMEILCHUE
PABHOBECHS MTPU MTOHUKEHUH J1aBJICHUSI.

31. Ilpu B3aumonelcTBHUM 22 T MeTayla C KHCIOTOW BBIAEIWIOCH 8.4 1
BOoZOpoaa (H.y.). PaccunTaiiTe 3KBUBAJIEHT METalIa.

32. Ckonpko My pactBopa xjopuaa kamus (o =20 %, p =1,13 r/cm)
HeoOxoaumo juist mpurotoBiieHus 8 1 0,05 m pactBopa?

33. Ha BoccraHoBienue 3,5 T Okcuja MeTaia morpedoBaigoch 1,96 1
Bojioposia (H.y.). PaccumnTaiite MOJSIpHYIO Maccy SKBUBAJICHTA METaJljla.

34. Cxonbko mi pactBopa KCI (o = 20%, p = 1,13 r/em®) Heobxomumo s
npurotosiieaus 10 1 0,058  pacTtBopa?

35. PaccunTaiiTe SKBUBaJEHT HEMeTasuIa, 28,5 r kotoporo oopasytot ¢ H, 30 r
coenrHeHus. Ha3oBuTe HEMETAIT U €ro COEIMHEHHE C BOJOPOIOM.

36. Onpenenure C,, u C, H,SO,4, momydaenHo nmpu qo0aBieHud 4 1 BOABI K 1 71
0,2 H. H2804.

37. Ha neitrpanuzanuto 0,943 r dhocdhopHoit kucnotsl uzpacxogoano 1,077 r
ruapokcuaa kKamusa. PaccuuraiiTe MOJSpHYIO Maccy OdkBuBalieHTa (ochopHoii
KHUCJIOTBI.

38. B xakoMm 00BEMHOM COOTHOIIEHWU HYKHO cmemarh 2 monb/1 u 0,4 H.
pactBopbl H,SO,4 st mosmydenus 10 1 1 mosns/n pactBopa?

39. Tlpu paznoxenuu 1 r okcuaa Metamna odpaszoBasiock 0,926 r meramia.
PaccunraiiTe SKBUBAJIEHT METaJlIa, HAa30BUTE METAJLI.

40. Kakas Macca ruipokcujia HaTpus notpedyercs 1 npurotosiieHus 400 mi
pactBopa ¢ o =10%, p =I1,1 r/em®?  Haiinure MOJISIPHYIO W HOPMAIBHYIO
KOHIICHTPAIIUIO MMOJTyYEHHOTO PacTBOpa.

41. Dnexrponus pactBopa cynbdara meau (II) mpoBoaunu 12 4 mpu cuie Toka
20 A. Beixog mo Toky coctaBui 90%. Hanumure ypaBHEHHS SJIEKTPOIHBIX
IPOLIECCOB U OOIIEH peaklnu, BEIYUCINUTE MacCy MOTyUYEeHHOU MEIH.

42. DneKkTponu3 pacTBopa cyib(aTa LHUHKA MPOBOAWICS B 3JIEKTPOJU3EpPE C
HEPACTBOPUMBIM aHOJIOM B TeueHue 6,7 4. Beigenunocs 5,6 1 Kuciaopona,
M3MEPEHHOT0 MpU H.y. BelunciauTe cuiy TOKa U Maccy BbIJCIMBILErOCs Ha KaToJe
IUHKA, €CJIM BbIXOJ MO TOKY cocTaBui 70 %.

43. Kakue peakuuy MpOTEKAOT IPHU JIEKTPOJIU3E C HHEPTHBIMH JJIEKTPOJIAMU
BOJHOTO pacTBopa cyib(hara HaTpus? Kakas macca H,SO,4 006pazyercst okono aHoja,
eciu Ha aHoze Beiaensaercs 11,2 1 kucmopona, U3BMEPEHHOTO IPH H.Y.?

44. Kakoil MeTasul BBIACIUIICA HA KAaTOJ€ IPH 3JIEKTPOJIU3€E B TEUEHUE OJHOTO
yaca mpu cuie Toka 1 A, eciu B pacTBope Oblja COJb JABYXBAJICHTHOTO MeTalljia, a
Macca Karoja yBeauuuiach Ha 2,219 r?



45. 3a 3 MuH 3n1ekTpoaun3a npu cuie Toka 10 A Ha katoxae Bbiaenuinoch 0,554 r
MeTasa, a Ha anojae 209 miu Cl; (1. y.). Kakoe coenrHeHne HaxoauJI0Ch B pacTBope?

46. Cxonbko T conbl Na,CO3; Hazmo BBecTH B 0ak ¢ 50 1 BOJBI, YTOOBI CHU3UTH
JKECTKOCTbh BOABI Ha 4 Mr-3KB/n?

47. Cxonbko conbl (Na,CO3) norpedyercs nist ymsiruenust 120 11 Boasl, eciu
KECTKOCTH €€ paBHA 8 MI-3KB/J1?

48. Kakoe BpeMs AOKEH MPOMOJDKATHCS AJIEKTPOJN3 pacTBoOpa cyibdara
Hukenss () opu cume Toxka 3 A, 4yTOOBl KOJWYECTBO BBIACIMBIIEIOCS Ha KaTO/E
MeTaJljla COCTAaBUJIO OJIMH MOJIb €r0 YKBUBAJICHTA?

49. CkoNbKO KYJOHOB OJJIEKTPUYECTBA MPOIUIO YEpe3 BIEKTPOIU3EpP C
pactBopoM AgNQO;, ecmi Macca aHOIa, U3TOTOBJICHHOTO M3 cepedpa, YMEHBITUIACH
Ha 2,3 1?

50. 3a 10 muH »3aeKkTpoJin3a pacTBOpa IUIATUHOBOM COJIM TOKOM S5 A
BbIIEMIOCH 1,517 r mnatunel. OnpenennTe 3KBUBAJICHTHYIO MAcCy IUIATHHBI.

51. Beruucinure o011yto, KapOOHATHYIO M HEKapOOHATHYIO KECTKOCTb BOJIbI,
ecnu Ha TutpoBaHue 100 mu Boab! nzpacxonosano 4,9 mu 0,0 SH. Tpusiona b u 2,6 mn
0,1 H. COIIIHOM KHUCIOTHI.

52. laBnenue mapa Haxa pactBopoMm 10,5 r HeanmekTponuta B 200 r aneroHa
paBuo 21854,40 Ila. [daBiaeume mapa umcroro arerona (CHs3),CO mpu 3toit
temrneparype paBHo 2393935 Ila. Omnpenenure  MOJEKYISIPHYIO — Maccy
HEDJIEKTPOJIUTA.

53. Ilpu kakou TeMriepaType 3aMep3aeT BOAHBIA PACTBOP 3TUJIOBOTO CIIHAPTA,
eciii maccoBas ot C,HsOH B Hem paBHa 25 %? (K,,, = 1.86)

54. Tlpu xako TeMIiepaType KAMUT BOJIHBIA pACTBOP TIFOKO3bI, €CJIM MacCOBas
noiist CgH1,06 B HeM paBHa 10 %? (K, = 0,52)

55. Tlpu pactBopenuun 1,6 r HeanexkTposuta B 250 M BOJBI ObUT MOJTYYEH
pacTBOp, KOTOpHI 3amepsaer npu Temneparype 0,2 °C. Omnpenenure
MOJIEKYJISIPHYIO Maccy pactBopennoro Bemectsa. (K, = 1.86).

56. PactBop 9,2 r iioga B 100 T Meranona 3akumnaeT mpu 65,0 °C, a ymcThIi
METaHOJ KHUIIUT Tipu 64,7 °C. U3 CKOJBKUX aTOMOB COCTOUT MOJICKyJla HOoJla B
pacTBOpe MeTaHona? DOyUIMOCKOIUYECKasi MOCTOsTHHASA MeTaHo1a paBHa 0,84.

57. Onpenemure ocmortuueckoe nasinenue npu 20 °C pacrteopa caxapa ¢
MaccoBor noieit C1oH»,011 4 % m mnotHOCTRIO 1,014 /ML

58. Omnpenenure TeMIeparypy, IOpU KOTOPOM OCMOTHYECKOE JABJICHUE
pactBopa, coaepsxkartiero 45 r rimoko3sl CgH1206 B 0gHOM UTpE Boabl, paBHO 607950
ITa.

59. JlaBnenue mapa Boasl mnpu 80 °C paBumo 47375 Ila, a paBiaeHue mapa
pacTBOpa HEAIEKTPOIUTA IIpH 3TOM ke Temneparype — 33310 ITa. Kakoe konmuuecTBO
BOJIbI IPUXOJUTCS HA OJIMH MOJIb PACTBOPEHHOTO BEIIIECTBA B 3TOM pacTBope?

60. PactBop, conepxamtuii 0,81 t cepst B 100 T OeHzomna (30yuinockonuyeckas
nocrosHHas 2,57) xkunut 1pu temmneparype Ha 0,081 °C Bblie, 4eM YUCTEIA GEH3011.
N3 CKOIBKMX aTOMOB COCTOUT MOJIEKYJIA CEPhI?

6.2. Onucanue moka3aresieil 1 KPUTEPUEB KOHTPOJISI YCIIEBA€MOCTH, ONIMCAHHNE
IIKAJ OLleHUBAHUS
Kpurtepuu onieHUBaHMsI KOHTPOJIbLHOM PadOThI:



5 GanioB CTaBUTCA, €CIH pelIeHO NMPaBUiIbHO 50% KOHTPOJILHOM padOThI

6 6amioB cTtaBUTCA, eciu peteHo 60 % KOHTPOJIbHOUN paboThI

7 GamnoB craBUTCS, eciu pemeHo 70 % KOHTPOJIbHON paboTh

8 6aioB cTaBUTCS, eciu penieHo 80 % KOHTPOIBHOUM paboThI

9 GamnoB craButcs, ecinu pemeHo 90 % KOHTPOJIbHON pabOThI

10 6amnoB craButcs, eciu perieHo 100 % KOHTpoIbHON paboThI

Ecnu pemeno menee 50% KOHTpOIBHON pabOTHI, TO OHA HE 3aCUUTHIBACTCS U
CTYJEHT 00s3aH €€ 3aHOBO HAIKCATh.

Kpurtepun onennBanusi pacyeTHo-rpaguieckoii padorsl:

10 6anmioB cTaBUTCS, €CIU perieHo mpaBuiibHO 50% KOHTPOIBHOU pabOThI

12 6amnoB cTtaBuTCS, eciu perieHo 60 % KOHTPOJIbHOM paboTh

14 6annoB ctaButcs, ecinu pemieHo 70 % KOHTPOIbHOU padOThI

16 6amnoB ctaButcs, ecinu petieHo 80 % KOHTPOIBHOM padOThI

18 6amnoB craButcs, eciu petieHo 90 % KOHTPOIBHOM padOThI

20 6amnoB craButcs, eciu pemeHo 100 % KOHTpoIbHOM paboThI

Ecnu pemieno menee 50% paOoTbl, TO OHA HE 3aCUUTHIBAETCS U CTYJIEHT 00s3aH
€€ 3aHOBO HAIUCaTh.

Kpurtepuu oueHuBaHus J1a0OPATOPHBIX padoT:

OueHka «5» CTaBUTCS, €CHM CTYAEHT BBINOJHUI PabOTy B IOJHOM 00BEME C
cOOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  IPOBEJCHUSI  OINBITOB U
u3Mepenuil. Hay4Ho rpamMoTHO, JIOTMYHO omucan HaOmoJeHus U cPopMupoBal
BBIBOJIbI U3 ONBITA. B MpeAcTaBiIeHHOM OTYETE MPAaBUJIBHO UM aKKYpAaTHO BBIMOIHUII
BCE 3alUCH, TAOIUIbL, TPAQUKU, BEBIYUCICHUS U CIETaJl BBIBOBI.

OueHka «4» CTaBUTCS, €CIU BBINOJHEHbI TPEOOBAaHUSA K OLEHKE «5», HO ObLIO
nomymieHo 2-3 Hejouera uiu Oosiee OfHOM TpyOoM OMMOKM M OJHOTO HEJOYEeTa.
OKCIIEpUMEHT NPOBEICH HE MOJHOCTHIO WJIM B ONHCAHUM HAOIIOACHMNA M3 OIbITa
ObUIM JOTYIIEHbI HETOYHOCTH, BBIBOJIbI CJI€IAHbBI HETIOIHBIE.

Onenka «3» crtaBuTCs, €ciau paboTa BBINIOJHEHA MPAaBUIBHO HE MEHEe 4YeM
HAIOJIOBUHY, HO OOBEM BBIIIOJIHEHHOM 4YacTH MO3BOJSET MOJYYUTh MPABUIbHBIC
pe3ynbTaThl. B oTueTe ObuIM JOMYIIEHbI B 00IIEH CI0KHOCTH He 0oJiee ABYX OLIMOOK
(B BBIYMCIICHUSIX, TAOJIMIIAX) HE MPUHUIUIIUAIBLHOTO ISl JaHHOW paboThl XapakTepa,
HO TIOBJMSBIIUX Ha pe3ysbTaT BbINOJIHEHUd. JlomyckaeT rpy0Oyro ommoOKy, KoTopas
UCITpaBJIsIeTCs IO TPEOOBAHUIO ITPENOJaBATETIS.

OneHka «2» CTaBUTCS, €CJIM 00BEM BBITIOJIHEHHON 4acTU pabOThl HE MO3BOJISET
c/lellaTh MPaBUJIbHBIX BBIBOJOB. B oTuere OOHApYXWIIMCh B COBOKYIHOCTH BCE
HEJIOCTaTKH, OTMEUEHHbIE B TpeOOBaHUSIX K oleHke «3». Jlomyckaer nBe u Ooiee
rpyoble OMMOKM B XOJAE JKCIHEPUMEHTA, B OOBSCHEHUHU, B OPOpMIIEHUU DPAOOTHI,
KOTOpBIE€ HE MOYKET UCTIPABUTh JaXKe M0 TpeOOBaHUIO MPEIo1aBaTesl.

Jlnst  olleHKM 3HAHWM, YMEHHI, HaBBIKOB W (OPMHUPOBAHUS KOMIIETEHIIUH TIO
JTUCHUIUIMHE TPUMEHATCS O0aJIbHO-PEMTHHIOBAsi CUCTEMAa KOHTPOJIS M OLIEHKHU

YCIICBACMOCTHU CTYACHTOB

CucreMa peiiTHHIOBOI0 Y4éTa 3HAHUI 1 HABBIKOB CTYJA€HTOB:



. WNurepsan | [loBropn | Pelitunrosas
OrneHMBaeMbIiA TapaMeTp
OIICHKH OCTh orieHKa (OaIhI)
Jlextmm 0-1 8 0-8
IT 16-36
OCCHIEHHE JlaGopaTopHbIie pabOTHI 0-2 14 0-28
KoHTposbHbBIE paboThI 5-10 6 30-60
Tekymas _
onerxa 3Hammit | OTIET  © FpOHeHaHHOH 2.5 14 28-70 | 98-150
U HABLIKOB nabopaTopHOt paboTe
PI'P 0-20 1 0-20
Hrtorosas cymma 6ainioB 74-186
Ty . 3-112-130
-, ;:SHHH&HHH UTOTOBOM OLIEHKHU 4131 - 158
5-159 - 186

Ecnn CTYACHT KCJIACT ITIOBBICUTL CBOIO OLICHKY HMJIM OH HC CAaJl B CPOK BCC (I)OpMI)I
TCKYIICI'O KOHTPOJA, TO TOorga OH CAACT BK3aMCH M K HCMY IIPHUMCHACTCA

TPAAULHOHHASA CHCTEMA KOHTPOJISI U OLICHKH YCIIEBAEMOCTHU CTYAEHTOB
Kpurepun ouenku:

YPOBEHB «5»

Onenka Kpurepuu oueHuBanust
OLICHKY «OTJIMYHO» 3aCIIYy’)KMBAECT CTYJCHT, OCBOUBILIHNMN 3HAHUS,
yMEHHUSI, KOMIICTEHIIMM W TEOPEeTHYECKU marepuan 0e3
. poOeJIOB; BBIMOJHMBIINK BCE 3aJaHUs, MPEIyCMOTPEHHBIC
Bricoxkunii

y‘-IGGHBIM INDIAaHOM Ha BBICOKOM Ka4YCCTBCHHOM  YPOBHC,
MPAaKTUYCCKUC  HABBIKH HpO(i)CCCI/IOHaJ'IBHOFO IMPUMCHCHUA

(oTIHMYHO) .
OCBOEHHBIX 3HAHUM chopmupoBanbl. KomnereHuu,
3aKpEIUICHHbIE 33 JUCLUUIUIMHON c(OpMUpOBaHBI Ha YPOBHE -
BBICOKHUI
OLICHKY «XOpOILIO»  3aCly’KWBAE€T CTYNEHT, IPAKTUYECKU
. MIOJIHOCTBIO OCBOMBLIMI 3HAHHS, YMEHHs, KOMIIETEHUUU U
Cpennuii .
4,, | TEOPETHUECKUI  MaTepuall, yueOHbIE 3a/laHusi HE OILICHEHBI
POBEHB «4»
Y ( ) MaKCHUMaJIbHbIM YHUCJIOM O0ajuioB, B OCHOBHOM C(OpMHUpPOBAI
XOpOILIO
P npakTUyeckue HaBblkM. KoMmmeTeHIMH, 3aKperieHHble 3a
JUCHUIUTMHONW c()OPMUPOBAHBI HA YPOBHE — XOPOLIUI/CPETHUM.
OLICHKY  «YydOBJICTBOPUTEJIBHO»  3aCIyKHUBA€T  CTYJEHT,
. | YacTMYHO cC mpoOeramMH OCBOMBIIMM 3HaHUS, YMEHUS,
IToporoseii .
3 KOMIIETEHIIMM M TEOPETHYECKUN MaTephasl, MHOTHE Yy4eOHbIe
YPOBEHb «3»
3alaHdsi MO0 HE BBINOJHUJ, JUOO OHU OLIEHEHbl YHCIOM
(ynoBieTBopuUT
) 0a/10B OJIM3KMM K MHUHHUMAaJIbHOMY, HEKOTOPBIE IMPAKTHYECKUE
€JIbHO

HaBBIKU HE copMupoBaHbl. KoMIeTeHIIMH, 3aKperieHHbIE 3a
JTUCIUIUTMHON c(hOpMUPOBaHBI HA YPOBHE — J1O0CTATOUYHbIN




MUHUMAJIBHBI | OLCHKY «HEYAOBJIETBOPHUTEJIbHO» 3aCly’)KMBAeT CTYJICHT, HE

OCBOHMBIIMK 3HAHUS, YMEHHUS, KOMIETCHIIMA U TECOPETUYECCKUMN

Marepuaja, y4eOHBIC 3aJaHus HE BBIIMOJHWI, IIPAKTHYSCKHUE

(HEY/IOBIIETBOD | HaBBIKU HE chopmupoBansl. KommnereHIum, 3akperuicHHBIC 3a
HTEIHHO) JTUCHUTUIMHOW HEe C(hOPMHUPOBAHBI

1 YPOBEHB «2»

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI
7.1 OcHoBHas JMTEpPaTYypa
1) I'muaka H.JI. O6mas xumus. — U3a-8o: KaoPyc, 2010. -102 k3.
2) CerueBa I'.H. u np. Jlekuuu no pazaenam odmen xumun.- M.: MI'VII, 2012. I'pud
YMO.-376 3k3.
3) CorueBa I'.H. u ap. Xumus: yuebroe mocodbue. — M.: PTAY-MCXA, 2016. — 107
c. I'pud YMO.- 53 k3.
7.2 TonosHUTEILHAS JIUTEpPaTypa
1. Koposun H.B. O0mas xumus. - U3a-so: Beiciias mkona, 1998. — 67 5k3.
2. Xomuenko [.II., IlmtoBnu WM.K. Heopranmueckas xumus.- M.: Bpicmmas
mkona. 1987 — 262 k3.
7.3 HopMaTuBHbBIE IPABOBbIE AKTHI
OTCYTCTBYIOT
7.4 Meroguvyeckue YKa3aHHWsl, PEKOMEHAAUMH M [pPyrue MaTepHajbl K
3aHATHAM
OTCYTCTBYIOT
8. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEJICEKOMMYHHMKAIIMOHHOM CETH
«/HTepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHH S JUCHUILIUHBI

o http://www.chemnet.ru/ (OTKpbITBII TOCTYTI)

« http://elibrary.ru — snexTponHas OMOJMOTEKa, COACPIKUT CTAaThH W3 OoJee
30 000 >xypHanoB, (OTKPBITHINA TOCTYII)

o http://www.xumuk.ru/ (OTKpBITBI# JOCTYII)

o http://www.hemi.nsu.ru/ (oTKpbITHI TOCTYIT)

o http://www.himhelp.ru/ (oTkpbITBI# TOCTYIT)

o https://yandex.ru/ - monckoBbie CUCTEMBI. (OTKPBITBIN TOCTYII)

https://www.google.ru/ — moucKoBbIE CUCTEMBI. (OTKPBITHIN TOCTYT)

9. [lepevyeHb MPOrPaMMHOI0 o0ecriedeHUsI 1 HHPOPMAMOHHBIX CIPABOYHBIX
cCUCTEM
OTCYTCTBYIOT
10. Onncanue MaTepuanTbHO-TEXHUUECKON 0a3bl, HEOOXOIUMOM JIJIsi OCYIIECTBICHUS
00pa3oBaTenpHOTO TIpoliecca Mo AUCIUILINHE

Ta6muma 10

CeneHus 00 00ecrie4eHHOCTH CIeNNATN3MPOBAHHBIMHY aYAUTOPUSIMHU,

Ka0MHeTaMMu, JJa00PATOPUSIMH

HaumMmeHoBaHue
CHeHAJTBHBIX
NMOMeEIeHUMN "

OcHalIeHHOCTH ClIeHAJIbHBIX IOMEIeHUH U
NMOMeLIEeHUH VI CAMOCTOSATeJIbHOM PadoThl



http://www.ozon.ru/context/detail/id/857449/
http://www.chemnet.ru/
http://www.xumuk.ru/l
http://www.himhelp.ru/
https://www.google.ru/

NnoMeleHuM 15
CaMOCTOSITeILHOM
padoTsI (Ne yueOHOro
Kopmyca, Ne ayuTopuun)

1 2
kopnyc 22, ayautopust | 1. Ctonsl mabopaTopHbie — 3 IIT.
201 2. Tabypetkwu - 20 mIT.

3. Cron npenojaBaTeabCKuil — 1 mT.

4. BoiTsokHOM mikad — 1 mr.”

5. Tabypetku - 10 mt.- (210136600002899)

6. Jlocka yueOHas - 1 mr. - (410136000001829)

7. bans koMOMHUpPOBaHHAS -1 WIT.-
(210134000000411)*

8. pH metp - 1 . - (210134000002545)*

9. Becnl nperusuonnsie - 1 mr.- (410134000001398)
10. uctamrsrop J3-25 — 1 mr. - (410134000000191)
11. Lentpudyra nadboparopHas - 1 mr. -
(410134000000819)

12. Becwt noprmonnsie SK-1000 - 1 mrT.-
(210134000000413)

13. biok mutanust - 1 . -(210134000001659)

kopmyc 23, ayautopus 12 | 1. Ctonsl mabopaTopHbie — 3 IIIT.

2. TaGypetkwu - 20 mmiT.

3. Cron npenogaBaTeabCKuii — 1 mrT.

4. BermspkHoit mkag - 1 mr.

5 Tabyperkwu - 10 mT.- (210136600002899)

6. Jlocka ayauropHas - 1 mwr. -(410136000004314)"
7. D1. nedb CONPOTUBIEHUS - | MIT.-
(410134000000193)

8. bans komOuaMpoBanHas - 1m.- (210134000000409)
9. llenTpudyra nadopaTopHO-KIMHUYECKas - 1 IIIT.-
(410134000000192)"

10. ®otomerp KOK3 - 1 mr. - (410134000000186)
11. pH MeTp MUNIIMBOABTMETP - 2 WIT. -
(410134000000189, 410134000000190)"

12. lllkad mis 6ymar - 1 mrT. - (210136000001006)

*060pyﬂ03aHHe, HCIIOJIb3yEMOC I HpaKTH‘IeCKOﬁ IOATrOTOBKH

Jns  camocToATenbHOM  pabOThl  CTYJNEHTOB  HUCIOJIB3YIOTCS  PECypcChl
[lentpanbHoii HayuyHoW Oubnmoreku mmenu H.M. JKenesnoma, Bximrowaromme 9
YUTAJIbHBIX 3aJI0B, OPraHU30BAHHBIX 1O NPUHUMUIIY OTKPBITOrO JOCTyNAa H



ocHamieHHbIX Wi-Fi, UaTepHET-10CTYIIOM, B TOM YHCIIe 5 KOMITbIOTEPHU3UPOBAHHBIX
YUTAIbHBIX 3aJ10B, a TAK)K€ KOMHATHI CAMOIIOATOTOBKH B OOIIEKUTHSIX Nod 1 NoS5.

11. MeToauyeckue peKOMEHIAMUM CTYAEHTAM 10 OCBOEHHUIO THCIUIJINHBI

O0pazoBaTeNbHbII MpoIIece MO TUCIUIUIMHE OPraHU30BaH B (hopMe yueOHBIX
3aHATHH (KOHTaKTHas paboTa (ayJuTOPHON M BHEAYTUTOPHON) OOYJAFOIIINXCS C
MpernoIaBaTesieM U CaMOCTOsATeNbHAs paboTa ydanuxcsi). Y deOHbie 3aHITHs (B TOM
YHCJIE 110 peaTM3aliK MPAKTUYECKOU MOATOTOBKU) IIPEICTABIICHBI CIETYIOITUMU
BUJIaMU, BKJIIOYAsl y4eOHbIC 3aHATHS, HAPABJICHHbIE HA IPAKTUYECKYIO TOJATOTOBKY
0Oy4YaronIMXcs U MPOBEACHUE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH

- IEKIUH(3aHATUS JIEKIIMOHHOTO TUIIA);

- MPAKTUYECKHE 3aHATUS U JabopaTOpHbIe padOTHI(3aHATHSI CEMUHAPCKOTO THUIIA);
- BBIIIOJIHEHUE KYpPCOBBIX padoT;

- TPYIIIOBBIE KOHCYJIBTAIINY;

- UH/IMBU1yaJIbHbIE KOHCYJIbTAINY;

- CaMOCTOSITENIbHAS padoTa y4aluxcs.

[Ipy w3ydyeHHH MAUCHUIUIMHBI CTYJEHTY HEOOXOAMMO TIOCEIIaTh JIEKIUH,
7a00paTOpPHBIE 3aHATHS, BBIIOJIHUTH JaO0OpaTOpHble paOOThl U 3aIUTUTHh UX, CAATh
KOHTPOJIbHbIE Pa0OThl MO COOTBETCTBYIOIIMM pasjaenaM. [lpu camocTosTenbHOU
paboTe M MOArOTOBKE K BBINOJHEHHUIO JIA0OPATOPHBIX PabOT B paboyux TETPasix
HEOOXOJMMO B pazjiesie TeOpeTudecKas 4acTh KPaTKO 3amucaTb OCHOBHbBIEC NOHSATHUSA,
3aKOHBI, (POPMYJIBl JAHHOTO pasfena, pa3sMEpPHOCTH BceX BeauuuH B cucrteme CU.
[Tpu BbIMONHEHHH JTAOOPATOPHOM pabOThl TIIATENIBHO BECTU 3alUCH PE3YJIbTATOB.
Oco6oe BHUMaHKHE 0OpaTUTh HAa IPUMEHEHUE ONPEACIAEMbIX BEIUUUH JUIsSl U3yUEHUS
U onMcaHusi OOBEKTOB OKpYXarouleil cpesibl. BHUMaTEIbHO U3YYUTh TEOPETHUECKYIO
U IIPaKTUYECKYI0 YacTh K JIaboparopHOMY MPaKTUKyMy IO XUMUH.

1. W3ydyenwe IUCUUIUIUHBI CIEAyeT Ha4YMHATHL C MpopabdOTKu pabouei
MPOrpaMMBbl, YAEIUB 0CO00€ BHUMAaHUE LIENISIM M 3aJa4aM, CTPYKTYpe, COACPHKAHUIO
Kypca.

2. Paborta c xoHCcTIekTamu Jiekiuid. Heo0xoaumo mpocMOTpeTh KOHCIIEKT JEKITH
cpa3y moclie 3aHATUH, OTMETUTh MaTepua KOHCIEKTa JIEKIUMA, KOTOPBI BbI3bIBAET
3arpynHeHus. llombITaThCsi HaWTH OTBETHI HA TPYAHBIE BONPOCHI, HCIOJIB3YS
peKOMeHIyeMylo JuTeparypy. Eciaum caMocTosITeNnbHO HE ynaercs pa3o0paThCsi B
MaTepuaine, Hajao Cc(hOpMyIHpPOBaTh BOIMPOCHI M OOpPAaTUTHCS 3a TOMOIIBIO K
MPETNO/IaBaTeI0 Ha KOHCYJIbTAIMKN WIW OJMbKauied JieKiuu. PerymsipHo oTBOIUTH
BpeMs U1 IOBTOPEHUS IPOMJEHHOTO MaTepHala, MpOBEPSISl CBOU 3HAHMS, YMEHUS U
HABBIKH 10 KOHTPOJIBbHBIM BOIIPOCAM.

3. Bwmonnenue maboparopusix padot. Ilepen nHaganoMm 1abopaTOpHOTO 3aHATHS
HEOOXOJMMO H3yYUTh TEOPHUIO BOIPOCA, O3HAKOMUTHCS C PYKOBOJCTBOM IO
COOTBETCTBYIOIIEH paboTe U MOATOTOBUTH MPOTOKOJ MPOBEICHUS paOOTh: HA3BaHUE
paboThl, 3aroToBKa TaOJMI] JJIsl 3allOJHEHHUS HSKCIEPUMEHTAIbHBIMUA JaHHBIMU
HaAOJIOICHUM, YpaBHEHUS XUMUYECKUX PEAKIIUHI, pacueTHbIE (POPMYIIBI.

4. OdopmileHHEe OTYETOB MPOBOAUTH MOCIIE OKOHYaHUsSI paboThl B JaOOpaTOpPUU.
JI71s1 MOATOTOBKHU K 3alIUTE OTYETA CIEAYET MPOaHAIM3UPOBATh IKCIIEPUMEHTANIbHbIE
pe3ynbTaThl, COMOCTABUTh C TEOPETUUYECKUMHU TMOJIOKEHUSIMU WM CIPABOYHBIMU



JaHHBIMHM, OOOOLINTH pe3yNbTaThl HUCCIEAOBAaHMI B BUAE BBIBOJOB IO pabdoTe,
HOJATOTOBUTh OTBETHl Ha BOMNPOCHI, NMPHUBEACHHBIE B METOIUYECKUX YKa3aHUAX K
BBITOJIHEHUIO JTAOOPAaTOPHOU pabOTHI.

5. Ilpu moaroroBke Kk abOpaTOPHBIM 3aHATHSIM HEOOXOAMMO PacCMOTPETh
TEOPETUYECKHI MaTepuall, KOHTPOJIbHBIE BOMPOCHI W BBIOJHHUTH YIPaKHEHHUS,
NPECTaBICHHBIE B IPAKTUKYME.

6. CamocrostenpHas paboTa. 3agaHusl 1O CaMOCTOSTENbHOW paboTe 110
U3y4aeMbIM TeMaM BKJIIOYECHBI B MPAKTUKYM. 3aJaHUs JOJKHBI OBITH BBIMOJIHEHBI K
7a00paTOpHOMY 3aHATHUIO MO JAaHHOM Teme. Ilo TpyaHBIM BOmpocam MHpPOBOAATCS
KOHCYJIbTAIIHH.

Buabl 1 popMbI 0TPAGOTKH NPONYLIEHHBIX 3AaHATHI
CTyaeHT, NpOIyCTUBIUMM 3aHATHSA, OOs3aH BBINOJIHUTH BCE J1aOOpaTOpHBIE
paboThl, peINTh BCE KOHTPOJIbHBIE pabOThI, CAATh KOJJIOKBUYMBI 10 MPOIYIIEHHBIM
TEMaM.

12. MeToauvecKkue peKOMEHAALNNH NMPENnoAaBaTe/]siM 10 OPraHu3anuu 00yueHust
0 TUCIUILINHE

C nenbto noBbIIeHUS 3PPEKTUBHOCTH XUMHUYECKOTO 0Opa30BaHUs U YPOBHS
MOATOTOBKH yUalllUXCs HEOOXOAUMO:

1) y4uThIBaTH B TPENOJABAHWH JUCIUIUIMHBI MPHOPHUTETH COBPEMEHHOTO
oOpa3oBaHusl, HANPaBJIEHHbIE HAa JOCTUKEHUE BHICOKOTO Ka4yeCTBa 3HAHUU U YMEHUIA:
OpUMEHTalMIO OOy4YeHUsI Ha  caMopealii3alio, CaMOpa3BUTHE  JIMYHOCTH,
bopMHpOBaHHUE KIIOYEBBIX MPEIMETHBIX KOMIETEHIMH, NPUBUTHUE HABBIKOB,
ABJIAIOIIMXCS OCHOBOM MapagurMbl CTaHAApTa BTOPOIrO IOKOJEHUS — «HAYYHTh
YUHUTBCS», & HE IIEpEJaTh CyMMY 3HaHUIY;



2) MCnofL30BaTh B NpenoaaBaHKi aKTHBHbIC MeTobl 0ByUeHHs, COBPEMEHHBIC
obpazoBarenbHbie TEXHONOTHH; OCHOBbI METOJIOB TIO3HAHKS, OCHOBBI aHaNW3a ¥ CHH-
Te3a, COMOCTABJICHHUS W NPOTHBONOCTABNEHHA, ymenus (opmuposatb FUNOTE3b!, 2
TAKoKEe UCTIONB30BATh PAIHUHbIC UCTOUYHHKM ANS MONYYCHHA xumuueckoit nudopma-
111N

3) npH OpraHH3alMH yyebHoro npouecca npeaycMOTPET noeTopenue, 0606-
wenne W yrayGnenue mareprana, Haubonee 3HA4YAMOro AIA KOHKpeTH3alH Teope-
THUECKHX TIONIOKEHHH, HIyHacMbiX Ha JAKTIOYMTENBHOM JTarne xumuyeckoro o6pa-
30BaHMA (CTPOEHHE aTOMa, nepHOAHYECKHHi 3aKOH H nepHOAMHECKas CHCTEMA XHMH-
4ECKHX /IEMEHTOB; TEOPHA CTPOCHHA XMMWYECKHX BELIECTB; BEWIECTBA, HX KNacCH-
¢uxauus, CBOHCTBA, aHaueHHEe W NMPHMEHEHHE, XHUMHUYECKHE PEaKLHH, knaccuduka-
LKA UX TIO PAHYHbIM MPU3HAKAM W 3aKOHOMEDPHOCTH HX TPOTEKAHHA; XHMHA H KO-
norus).

[poeneHHe NIPaKTHYECKHX 3aHATHA B MHTEpaKTHBHOH dopme, aHanu3 KOH-
KpETHBIX CHTYaUMH H NPUHATHE PELLICHHHA.

OpraesTebHOCTHBIE Wrpbl C UENBIO BLIpaGOTKH MHHOBALMOHHOIO PELICHHA
npoGnembi (3amauu) B pamkax OJIHOrO W3 pa3fesion AHCUMIUTHEBL. TTomyHeHHOE pe-
LlenHe AODKHO GbITh ONTHMANBHLIM W peanu3yeMbiM. Heo6X0mMMMO HCMONB30BATE
METOMbI FPYNIoBOH paboTs! Ak MOTYHEHNA HECTAHAAPTHBIX, OnepaTHBHBIX, HOBBIX
pewenuii. Ha ocHOBE BLIpaGOTaHHOTO PEWCHHA COCTABJIAIOTCS MPOEKT H MpOrpamMma
€ro BHEPEHHA.

Hcnosib30BaHHE CHCTEMHO-AEATENBHOCTHOTO nonxoma.  CHCTEMHO-
NeATeNbHOCTHBIA MOJXO0A obecne4nBact.

-(popMHpOBaHHE FOTOBHOCTH K CAMOPa3BHTHIO H camMo0Opa30BaHHIO;

-aKTHBHYIO yue6HO-n03HaBaTENBHYIO NEATENBHOCTD Y4ALIHXCA;

-f10CTpOEHHE 06pa3OBATENbHOTO npouecca ¢ Y4eToM VHIMBHAY&TBHBIX ~ BO3pacs
THBIX TICHXONOTHYECKHX H U3HONOTHHECKHX ocobeHHocTel yHalHXcs,

- IPOIYKTHBHOE obyueHnHe.

Tporpammy paspaboran:
Cysoposa A.A., KT.H., JIOLEHT
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PEIIEH3USA
Ha pa0douyr nporpammy mucuuiiinabl b1.0.12 «Xumus» OIHOIT BO no
Hanpasjenuio 35.03.11 I'mapomesmopanus,
HanpasjeHHocTH; ['mapomennopanus, MexaHu3anus 1 aBTOMATU3AIUSA
THAPOMEJIMOPATUBHBIX padoT
(kBasmuuxanus (cTeneHb) BbIMYCKHUKA — 0aKaJIaBp)

HoBoiimapckum  Anexkcanapom BacuibeBuueM, JOLIEHTOM — Kadeapbl
CEIBCKOXO3SIICTBEHHOTO BOJOCHA0XKEHUS, BOJOOTBEACHUS, HACOCOB U HACOCHBIX
ctanuuii ®I'BOY BO «Poccuiickuii rocy1apCTBEHHbBINA arpapHblii YHUBEPCUTET —
MCXA wumenn K.A. TumupszeBa», KaHAMIATOM TEXHUYECKHX HayK (Iajnee Io
TEKCTy PELEH3EHT), MPOBEJCHA pELEH3Us padoueil MporpaMMbl JUCHUILIAHBI
«Xumus» OIIOII BO mno wHampaenenuto 35.03.11 TI'mapomenuoparius,
HaIpaBJIeHHOCTh «MexaHu3alus 1 aBTOMaTU3aIUs THIPOMETMOPATUBHBIX padOT»
(6akanaBpuar) paspadoranHoir B ®I'bOY BO «Poccuiickuii rocymapcTBEeHHBIN
arpapubiii  ynuBepcurer — MCXA wumenn K.A. TumupsizeBa», Ha kadenpe
MaTepHaNIOBE/IEHUS W TEXHOJOTMU MalluHOCTpoeHus: (paszpaborunk — CyBopoBa
AHHa AHaTOJIbeBHA, JOLUEHT Kadenpsl MaTEepHATIOBENCHUS U TEXHOJOTUHU
MaITUHOCTPOCHUS, KaHTUAAT TEXHUYECKUX HAYK).

PaccmoTpeB mpecTaBIeHHbIC HA PELICH3UI0 MaTepUalibl, PELICH3CHT MPUIIIEIT
K CJICIYIOIIUM BBIBOJAM:

1. IlpenbsBiennas padboyasi mporpaMma JUCHUIUIMHBL «XUMHS» (Janee Mo
tekcty IIporpamma) coomeemcmseyem tpedoBanusiMm @I'OC BO no HampaBieHuUto
35.03.11 T'mppomemuopanms. [Iporpamma codepoicum BCE OCHOBHBIC DPa3feibl,
coomsemcmayem TPeOOBAHUSAM K HOPMATUBHO-METOIMUYECKUM JJOKYMEHTAaM.

2. lIpencraBnennas B IIporpamme axmyanbHocms y4eOHOW AUCIUIUIMHBI B
pamkax peamuszanuu OIIOII BO wue noodnescum comnenuro — AUCHUTIIMHA
OTHOCHUTCS K 0a30BOM yacTH y4eOHoro nukia — b1.

3. [IpencraBnennsie B [lporpamme uyenu NUCHMIUIMHBI COOMBEMCHIBYION
tpeboBanusiMm @I'OC BO namnpasnenus 35.03.11 I'mapomenumoparus.

4. B cootBercTBuHM ¢ [IporpamMmoii 3a AUCIUIUIMHON «XUMHS» 3aKPETUICHO 3
Komnemenyuu. Jlucuuruimaa « XuMus» U npeactasieHHas [Iporpamma cnocobna
peanuzo8ams UX B OOBSIBJICHHBIX TPEOOBAHUSIX.

5. Pesyniomamul o0yuenus, nipefcTaBiieHHble B [IporpamMme B KaTteropusix
3HaTh, YMETh, BIAJIETh coomeemcmayiom CneluPpuke U CoIepKaHUI0 JUCIUTUINHBI
U 0eMOHCMPUPYVION 803MONCHOCHb TIOTYUEHHUSI 3asBJICHHBIX PE3YJIbTaTOB.

6. O0mas TpyA0EMKOCTh AUCHUIUIMHBI «XUMHUS» COCTABISET 3 3au€THBIX
eaunuiibl (108 yaca/ u3 HUX 4 yaca mpakTU4YecKas MoAroTOBKa).

7. Wudopmarmuss 0 B3aMMOCBSI3M HM3YyYa€MbIX TUCHUIUIMH MU BOMpPOCaM
UCKIIIOUCHUS JyONMpOBAaHUS B COACPKAHUU JUCIUIUIUH COOMBemcmayent
JICUCTBUTEIBHOCTH. JucuunnrHa  «XuMHS» B3aUMOCBSI3aHA C  JIPYTUMH
muctumimHamMu - OIMOIT BO u YueGHoro miana mo Hampabienuto 35.03.11
I'uapomMesimopanusi ¥ BO3MOXXHOCTh TyOJTUPOBAHUS B COACPKAHUU OTCYTCTBYET.
[IocKOJIbKY  OUCHMIUIMHA HE  MPEAyCMAaTPUBAET HAJIMWYME  CIELHAIbHBIX




TpeOOBaHMI K BXOJHBIM 3HAHUSM, YMECHHSAM M KOMIIETEHITUSIM CTYJEHTa, XOTS
MOXET SIBIIATbCSI IPEAIIESCTBYIOLIEH Il  CHCHHAIbHBIX, B TOM YHCIE
po(eCcCUOHANBHBIX JUCIUIUIMH, HCHOJB3YIOIIMX 3HaHUS B OOJIACTH XUMHUU B
npodecCUOHaNbHON  JeATEeIbHOCTH OakajaBpa [0 JaHHOMY HAalpaBJICHUIO
MOJTOTOBKH.

8. [Ipencrasnennas [Iporpamma npenonaraeT uCOJIb30BaHUE COBPEMEHHBIX
o0pa30oBaTeNbHBIX TEXHOJOTUM, HCIOJb3yeMble MpPH peaju3alud pPa3TudHbIX
BUJIOB yueOHOM paboThl. @OopMbI 00pa30BaATENBHBIX TEXHOJIOTHI coomeemcmayiom
cnenupuKe TUCIUIUIAHEIL.

9. IporpaMma IUCHUIIIUHBI «XHUMHS» TMpEANoiaraeT 3 3aHATAS B
WHTEPAKTUBHOH (opMme.

10. Bunpl, comepkanwe W TPyIOEMKOCTH CaMOCTOSITEIBHOW pPabOTHI
CTYJEHTOB, TpeacTaBieHHble B lIporpamme, coomeemcmeyiom TpeOOBaHUAM K
MOATOTOBKE BBITYCKHUKOB, coaepxammmcsi Bo @PI'OC BO nanpasnenus 35.03.11
['mapomenuopanus.

11. [IpencraBnennsle U omnucanHble B [Iporpamme Qopmbl mexyweti
OLICHKU 3HAHWM (KOHTPOJIbHBIE pabOTHI, OTUETHI MO JlabopaTopHoi pabore, PI'P),
coomeemcmagyrom cuerupuKe TUCUUILTUHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

@opma MPOMEKYTOUHOTO KOHTPOJI 3HAHUK CTYAEHTOB, MPEIyCMOTPEHHAs
[Tporpammoii, ocymiecTBisieTcss B popMe 3K3aMeHa, YTO coomeenmcmeayenm CTaTycy
JUCHUIUIMHBI, KaK JUCHUIUIMHBI 0a30Boil yactu yuyeOHoro nukia — b1 ®T'OC BO
Hanpasienus 35.03.11 I'mapomenunopanus.

12. @opMbl  OLEHKM 3HAHWW, TMpeacraBieHHble B [Iporpamwme,
coomeemcmagyom cielupuKe TUCUUIIIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YuebHo-MeToan4ecKkoe oOecrneueHrue MUCIUIIMHBI TPEICTaBICHO:
OCHOBHOM IUTEPaTypoll — 3 HUCTOYHHKA, JOMOJHUTEIBHON IUTEparypod — 2
HauMeHOBaHus, HMHTepHeT-pecypcbl — 7 HCTOYHHKOB W Ccoomeemcmeyem
tpeboBanusim @I'OC BO nanpasnenus 35.03.11 I'mapomenunoparus.

14. MarepuanbHO-TEXHUYECKOE OOecreyeHne AUCITUIUIMHBI COOTBETCTBYET
cnenupuke  AUCHUIUIMHBI  «XUMHUS» ©W  O0ecrneynMBaeT  MCIOJIb30BaHUE
COBPEMEHHBIX 00pa3oBaTEIbHBIX, B TOM YKCJI€ WHTEPAKTUBHBIX METOOB
oOyJeHus.

15. Meroauueckue  peKOMEHAAIIMM  CTyJI€HTaM M METOJMYECKHE
PEKOMEHIallMY MPENoIaBaATENs M 110 OpraHU3alul 00yUYeHuUs M0 AUCLUIUIUHE JAI0T
NpecTaBlIeHUE O celuprKe 00y4eHHUs M0 AUCIUIUIUHE « XUMUSD.

OBIIUE BbIBO/JbI

Ha ocHOBaHMM MPOBENEHHOW PELEH3UU MOXXHO CJIeNaTh 3aKIIOYEHHE, YTO
XapakTep, CTPYKTypa U coiepKaHue padoueld mMporpaMMbl TUCHUTITUHBL «XUMUSD



OIIOIl BO mno wnanpaenenuto 35.03.11 T'mapomenuopanusi, HampaBICHHOCTh
«MexaHuzanusi ¥ aBTOMaTU3alMs THAPOMEITHOPATUBHBIX padoT» (KBanudukanums
BBIITYCKHUKa — 0akayiaBp), pa3paboTaHHas TOIEHTOM Kadeapbl MaTepruanoBeACHUS
U TEXHOJOTMH MAIIMHOCTPOEHHUS, KaHAMJIATOM TeXHHYeckuX Hayk, CyBOpOBOM
A.A., coorBerctByeT TpeboBanusm PI'OC BO, coBpeMeHHbIM TpeOOBaHUSIM
HPKOHOMUKH, PHIHKA TPYJa W MO3BOJUT MpPU €€ peau3aliu YCIeUHO 00ecneynTh
dbopMHpoOBaHUE 3asBJICHHBIX KOMITETEHIIUM.

Penienszent: HoBoimapckuii A.B., moueHT Kadeapbl CeTbCKOXO3iCTBEHHOTO
BOJOCHAOXKEHMSA, BOJOOTBEICHHSI, HACOCOB M HacocHBIX cranmmii ®I'bOY BO
«Poccuiickuii rocyaapcTBeHHbl arpapHblii yHuBepcuTeT — MCXA nmenu K.A.
TumupszeBay, KaHIUJAT TEXHUYECKUX HAYK

« » 2021 r.




