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AHHOTALUA
padoueii nporpammbl yueOHoi Aucuumiiniabl 51.0.07 «Xumusn»
JJIS MIOATOTOBKH CIIEHUAIUCTOB 0 cnenuajabHocT 23.05.01 Hazemuble TpaHc-
IMOPTHO-TEXHOJIOTHYECKHE CPEACTBA,
cnenuanu3annu: TexHn4yeckne cpeacTBa NPUPoI000yCTPOICTBA U 3aAUTHI B
Ype3BbIYAWHBIX CUTYyallUAX, ABTOMOOWJIbHASI TEXHUKA B TPAHCHOPTHBIX TEXHO-
JIOTHSIX

Lean ocBoeHust AMCHMILIUHBI: (popMupoBaHue 0a30BbIX 3HAHUN O (DyHIAMEHTAIb-
HBIX 3aKOHaX, 3aKOHOMEPHOCTSIX U OCHOBHBIX METO/aX (DU3MKO-XMMHUYECKON HayKH,
YTO MO3BOJMUT CTYJECHTaAM CHCTEMATU3HPOBATh 3HAHUS BAXKHEHIINX TEOPETHUUECKUX
000011IeHnI XUMHUH; IOHUMAHUE SIBIICHUN MPUPOJIbI, MEXaHU3Mbl XUMHUECKUX U (Pu-
3UKO-XUMUYECKUX MIPOLIECCOB, MTPOTEKAOIIUX B IPUPOJE U )KUBBIX OpraHu3Max, MpuH-
IUATTBl XUMUYECKOU TEXHOJIOTUU U IyTU MOAU(DUKAIIUY CYIIECTBYIOIINX TEXHOJIOTUH C
y4eTOM TPeOOBAHMI OXPaHbI OKPYKAIOLIEH CPEIbI.

MecTo TUCHUILIMHBI B y4eOHOM IUIaHe: UK b1, o0s3aTenbHas 4acTh, IUCIUILIIMHA
ocBaMBaeTcA B 1 cemectpe.

TpeOoBaHus K pe3yJbTaTaM OCBOCHUS AMCHHUIUIMHBI: B PE3YJIbTATE OCBOCHUS JUC-
IUTUTAHBI (POPMUPYIOTCS CIAEAYIONME KOMIETEHIIMH (MHIUKATOPHI JOCTUKEHUS KOM-
nereniun). OITK-1 (OITK-1.1, OITK-1.2 u OIIK-1.3); [TKoc-2 (ITKoc-2.3).

Kpartkoe conepxkanne IMCUMILIMHBI: CTPOCHHE aTOMa M BEIIECTBA, OCHOBHBIE 3a-
KOHBI XUMUU, OCHOBBI XMMHYECKOM TEPMOJMHAMUKH U KHHETUKU, PACTBOPHI: CITIOCOOBI
BBIPAKEHUS COCTaBa PACTBOPOB U MX KOJUIMTATUBHBIE CBOICTBA, paBHOBECHUS B pac-
TBOpPAX 3JIEKTPOJIUTOB M HEAJIEKTPOJIUTOB, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE ITPO-
LIECCBI, JICKTPOXUMHUUECKHUE TIPOLIECCHI.

OO0masi Tpy10eMKOCTh JMCHUUILTUHBL: 3 3a4. e1. (108 yaca) / B TOM ymcIie mpakTuye-
CKas MOATrOTOBKA: 4 yaca.

IIpomekyTOYHBIA KOHTPOJIb: 3a4ET C OLIEHKOM.

1. leab ocBOEHUS IMCHUNIMHBI

[{enbr0 OCBOCHUSI AUCIUILIMHBI SABIsAeTCS (OpMUPOBaHHE 0A30BBIX 3HAHUU O
byHIaMEHTAIBHBIX 3aKOHAX, 3aKOHOMEPHOCTSIX U OCHOBHBIX METOJ1aX (PU3UKO-XUMHU-
YECKOM HAYKH, YTO IO3BOJUT CTYJEHTAM CUCTEMATU3UPOBATH 3HAHMS BaKHEUILHX
TEOPETUYECKUX 00O0OIICHUI XUMUH; IOHUMAHUE SIBJICHUIN TTPUPOBI, MEXaHU3MbI XU-
MUYECKHX B (PU3UKO-XUMHYECKUX ITPOIIECCOB, MPOTEKAIOIINX B MIPUPOIE U KUBBIX OP-
raHU3Max, MPUHIIAIBI XUMUYECKOW TEXHOJOTUH U MYTH MOJAU(PUKAINUA CYIIECTBYIO-
IIUX TEXHOJIOTHH C y9eTOM TPeOOBaHUI OXPaHbl OKPYKAIOIMIEH CPEIbI.

2. MecTo TMCUMILUIMHBI B Y4eOHOM Mpoiiecce

Hucuummaa «XuMus» BKJIIOUeHa B oOsi3arenbHblid niepeuenr ®I'OC BO, B
UK JUCHUIUIMH 00s13aTeNIbHOM YacTu. JluctumimHa « XuMus» peaiu3yeTcsi B COOT-
BeTcTBUU ¢ TpeboBanusamu OI'OC, OIOIT BO u YueOGHoro miaHa 1o cnenuaibHOCTH
23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTUUECKHE CPEICTBA.

Kypc «Xumus» sBI€TCs OCHOBOIOJIATAIOUINAM JIJI1 U3YYEHUSI CICAYIOLIUX JUC-
uumvH: «HxeHepHas skoyorus», «MartepuanoBeneHuey, « TexHonorus KOHCTPYK-
[MUOHHBIX MaTEPUATIOBY.



OCOOEHHOCTHIO JUCIUTUINHBI SBIISIETCS €€ HAMpaBIEHHOCTh Ha pPEaTU3aIHi0
CTYJICHTaMU TIOJyYCHHBIX 3HAHUN B MPAKTHUECKOU eI TEIbHOCTH, (HOPMUPOBAHHUH CO-
BPEMEHHOTO MUPOBO33PEHUS O MPOIIECCaX, TOCTOSHHO U MEPUOIUYECKU MPOUCXOIS-
X B 00BEKTAaX TEXHOC(]EpHl, HA OCHOBE COBPEMEHHBIX 3HAHUN W 3aKOHOB XWMHH,
MOHMMAHUU BO3MOKHOCTEN M MEXaHU3MOB BUsiHUS (YIpaBJICHUs) HA Mpolecchl (pe-
aKII1u), MPOTEKAIOIINE B OKPYKAIOIEH cpejie.

Pabouast mporpamMmma AUCHMIUIMHBI « XUMHUSD ISl MHBAIMJOB U JIUI] C OTPaHU-
YEeHHBIMH BO3MOXKHOCTSIMH 370pPOBbsI pa3padaThIBAIOTCS WHIWBUIYAIbHO C YYETOM
0COOEHHOCTEH MCUX0(U3NIECKOTO PA3BUTHUS, MHIUBUTYAIbHBIX BO3MOKHOCTEH U CO-
CTOSIHUSI 3JIOPOBbS TAKMX 00YYaIOIIUXCSl.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 TUCHMILINHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOM MPOrPaMMBbI

N3yuyenue naHHOW yuyeOHOM AMCIMIUIMHBI HAIlpaBiIeHO Ha (HOPMHUPOBAHUE Y

oOyyYaroImmxcsi KOMIIETCHIIUH, TPeACTaBIECHHbBIX B Ta0uIe 1.



TPCGOBaHHH K pe3yjJabTaTaM 0CBOCHHUSA yqeﬁﬂoﬁ ANCIHHUIIJINHBI

Tabmuna 1

U peliaTh MHKe-
HEpHbIC U HAYYHO-
TEXHUYCCKHE 3a-
nauu B cpepe
cBoel npodeccro-
HaJILHOU JIeATC/Ib-
HOCTH ¥ HOBBIX
MEK TU CITUTIIIH -
HapHBIX HAIpaB-
JICHUH C MCMOJIb-
30BaHMEM €CTe-
CTBEHHOHAYYHBIX,
MaTeMaTUUECKHX
1 TEXHOJIOTHYE-
CKHX MOjeneH

pyeT 3HaHHWE OCHOB-
HBIX 3aKOHOB MaTeMa-
TUYECKUX M  €cTe-
CTBEHHBIX HayK, HE00-
XOJUMBIX MJI perie-
HUS THUIOBBIX 33134
npodecCUOHATIBHON
JESITEIBHOCTH

o01eit, puzndecKkom, KoJ-
JIOUJHOU XHMMUH,;
-3aKOHOMEPHOCTH TPOTE-
KaHUS XUMHYCCKUX Peak-
A TIPH  OKCIUTyaTaIluu
TPAHCTIOPTHBIX CHUCTEM;
-OCHOBHBIE KJIAaCCHI Be-
IIIECTB U MaTEPHAJIOB,
MIPUMEHSEMBIE TIPH IKC-
TUTyaTaluyl TPaHCTIOPT-
HBIX CUCTEM

CKHE SIBJICHHUSI, IPOUC-
XOJs1IME B IPUPOJE,
OBITY M Ha IPOU3BO/I-
CTBE;

-ONPEAEHATh BO3MOXK-
HOCTb IPOTEKAHUS XHU-
MHYECKUX IIPEBpAILIC-
HUW B Pa3JIMYHBIX
YCIIOBHSIX U OLICHKHU
HUX MOCJICACTBUI;

Ne | Kopg Copnepxxanue B pesynpTraTe nzydenus yaeOHOU TUCITUTIIMHBI 00YYaIONUEeCs JOJKHBI:
P WNuankaTopsl KoMITe- pesy A A Y |
1/ | KOMIle- | KOMITETEHIIUU .
. TEHITUN 3HATh YMETh BIIA/ICTh
n |TeHiuu | (Wau e€ 4acTH)
1. |OIIK-1|Cnoco6en craButh |OIIK-1.1 /IeMOHCTpHU- |-T€OPETUUECKHUE OCHOBHI|-O0BSICHATh XUMHUYE- |-METOJaMH MOCTPOE-

HMSI MaTeMaTH4e-
CKHX, (PU3NYECKUX U
XHMHYECKHX MOJIC-
JIeW MPU pEeIIEHUN
MIPOM3BOICTBEHHBIX
3a7a4; TJIaHUPOBa-
HHEM, IIOCTaHOBKOM
1 00pabOTKOM TaH-
HBIX XHMHUYECKOTO
AKCIIEPUMEHTA;

OIIK-1.2 Hcnomp3yer
3HaHUS OCHOBHBIX 3a-
KOHOB  MaTeMaTuye-
CKUX U €CTECTBEHHBIX
HAayK Ui peIIeHus
CTaHJIAPTHBIX 3aJa4 B
o0nacTu  JKcIUTyaTa-
1002078 TEXHUYECKUX
CpEICTB arporpo-
MBIIIJICHHOTO ~ KOM-

IJICKCa

- XUMHYECKHUE OCHOBBI pa-
LIMOHAJILHOT'O HUCIIOJIb30-
BaHMS IPUPOIHBIX pecyp-
COB U 3aIIIUThI OKPYXKaro-
HIEW CPEJIbL.

-Hanbosiee BaKHBIE CIIe-
ITUATM3UPOBAHHBIC TTOHC-
KOBBIE CUCTEMBI 10 Pa3-
JMYHBIM pa3fienaM XUMHAN

-OLICHUBATh BIIMSTHUE
XUMHUYECKUX (HaKTo-
POB Ha OpPTaHM3M Ye-
JIOBEKA U JAPYTHE CH-
CTEMBI

-KPUTHUYECKH OIICHU-
BaTh JJOCTOBEPHOCTh
XUMHYECKor uHGOP-
MalWH, ITOCTYNAIIEH
13 Pa3HBIX UCTOYHU-
KOB

-HaBBIKAMU XUMUYeE-
CKOI'0 aHaJIu3a U Ha
OCHOBE €ro IPUHHU-
MaTh PELICHUS 110
pPalMOHAIBHOMY HC-
MOJIb30BAHUS MIPU-
POJHBIX PECYPCOB U
3aIIUThI OKPYXKako-
LIEH cpenbl




OIIK-1.3 ®opmupyer
CXEMY U I0CJIe/I0Ba-
TEIbHOCTH TPUMEHE-
HUSI OCHOBHBIX 3aKO-
HOB MaTeMaTUYECKHUX
U €CTECTBEHHBIX HayK
IUIs peau3alyy mpo-
€KTHBIX PELICHU B
o0acTu MPOEKTUPO-
BaHUs U DKCIUTyaTa-
IIUU TEXHUYIECKHUX
CPEACTB arporpo-
MBIIIIEHHOTO KOM-
IIeKca

-HanOoJjiee Ba)KHLIE CIIe-
[TUATH3UPOBAHHBIC TTOVC-
KOBBIC CHCTEMBI I10 pa3-
JIMYHBIM pa3JieiaM XH-
MUH, Hay4IHbIC ¥ HAyYHO-
HOIYJIIPHBIC U3IaHuU,
KOMIIBIOTEPHBIC 0a3bl
JTAHHBIX, PECYPCHI HHTEP-
HeTa

-IIPOBOJIUTH CaMOCTO-
SITEJILHBIA IIOUCK XH-
MU4ecKor nHpopma-
AN

-KpUTUYECKH  OIICHU-
BaThb JIOCTOBEPHOCTH
XUMHUYeCcKor uHOp-
MalllH, NOCTYIAOIIEH
W3 Pa3HbIX HCTOYHU-
KOB;

-II0JIb30BAaHHUEM Ta0-
JUIIAMH U CIIPABOY-
HHUKAMH;

-IIONCKOM  XUMHYE-
CKO# mH(MOpMaLUU C
HCIIOJIB30BaHUEM
pa3IMYHbIX HCTOYHHU-
KOB, B TOM YHCJIE
caliTaMi HMHTECpHETa
110 COBPEMEHHBIM BH-
JaM pas3IMYHBIX Me-
TAJLIOB M CIUJIABOB,
KOMIIO3UIIMOHHBIX U
MOJIMMEPHBIX ~ Mare-
pHAJIOB




[1Koc-

CnocobeH ocy-
IIECTBJIATH KOH-
TPOJIb U yIIpaBJIC-
HUE TEXHUYCCKUM
COCTOSIHHEM
HA3eMHBIX TpaHC-
MOPTHO-TEXHOJO-
TUYECKUX CPEJICTB
C yueTom TpeboBa-
HUM 6€30MaCHOCTH
JIOPO’KHOTO JTBH-
KEHUS 1 DKOJIOTH-
YecKuX TpedoBa-
1305071

ITKoc-2.3 Cnocoben
OIICHUBATh MPABUJIIb-
HOCTb TPUMEHEHUS
MEePCOHATIOM MPe/i-
MPUSATUM CepBHUCa
Ha3eMHBIX TPaHC-
MOPTHO-TEXHOJIOTUYE-
CKHMX MAIIIUH IKCIUTya-
TAIlMOHHBIX U KOH-
CTPYKIIMOHHBIX MaTe-
pHUaoOB B COOTBET-
CTBHUHM C KaTETOPHUEN U
0COOEHHOCTSIMH KOH-
CTPYKIIUU HA3€MHBIX
TPAHCIIOPTHO-TEXHO-
JIOTHYSCKUX MaITHH

3HaTh OCHOBHOM KPYT
npobiiem (3a1ad), BCTpe-
YaIONUXCs B TEXHUYE-
CKHX U €CTECTBEHHBIX
HayKaX U OCHOBHBIC HO-
BbI€ CITOCOOBI (METO/IbI)
UX pEIICHUs

[Inannposars, opra-
HU30BBIBATh U KOH-
TPOJIMPOBATh CBOKO
po¢eCCUOHATIBHY IO
nesrenbHoCTh. CTa-
BUTH Tiepe]] co00i
1enu, GopMyIHpo-
BaTh 3aJ]a4 U peliaTh
ux. CaMOCTOATEIBHO
paboTath ¢ HAy4YHOU U
IIPAKTUYECKOM JIUTE-
paTypou 1o pa3sHbIM
pazzenam XUMHH.
[Ty6nuaHO npescra-
BUTH PE3yJIbTAThI
CBOEH pabOTHI: Ucce-
JIOBATEIIbCKOM U IIPaK-
TUYECKOU B YCTHOU U
MUChbMEHHOH (hopme.

HaBbikamu camoop-
raHu3alid ¥ CaMo-
o0pa3oBaHUs, HaBbI-
KaMH CaMOCTOSITENb-
HOM Hay4HO-UCCIIe-
JOBaTENIbCKON  pa-
OOTHI.




4. CTpyKTYypa " coiepKaHue TUCHUILTHHBI
4.1 PacnipenesieHue TPyA0EMKOCTH JMCUMILUIMHBI 10 BHAaM padoT B cemecTpe
Oo6mast Tpy10€MKOCTh TUCIUILUIMHBI cocTaBiisieT 3 3ad.el. (108 waca), ux pacnpenene-
HUE TI0 BUaM paboT B 1ceMecTpe mpencTaBieHo B Tabmuie 2.

Tabnuma 2
PacnpenesieHue TPyA0€MKOCTH THCIUILUINHBI 0 BUAaM PadoT B ceMecTpe
TpynoémMkocTh \
Bup yyeOHo#1 padoThI Jac. ceMecTp
Bcero/* Nel
OO0mast Tpy10éMKOCTD TUCIUTIIUHBI 10 y4eOHOMY 108/4 108/4
IUTaHy
1. KonTakTHasi padora: 50,35/4 50,35/4
AynutopHas padora 50,35/4 50,35/4
6 MoM yucie: |
qexyuu (J1) 16 16
nabopamopuvie pabomuwl (JIP) 34/4 34/4
KOHMAKMHAs paboma Ha NPoMedHCymo4HOM KOH- 0,35 0,35
mpoine (KPA)
2. CamocroareabHast padora (CPC) 57,65 57,65
camocmosimenbHoe usydenue paszoenos, CAmMonoo-
20MoGKa (npopabomxa u no8mMopeHue NeKYUoH-
HO20 Mamepuana u Mmamepuaia y4eOHUKos8 u y4eo- 38 38
HbIX NOCOOULL, NOO2OMOBKA K 1aO0PAMOPHLIM Pa-
bomam u m.o.)
Pacuemno-epapuueckas paboma (noocomoexa) 10,65 10,65
Ilooecomoska k 3auemy (KOHMpPOIb) 9 9
Bua npoMeKyTOYHOrO KOHTPOJIS: 3adeT ¢ OUEHKON \

* B TOM YHCIIC MNPpaKTUICCKasd IMOATOTOBKaA.

4.2 Conep:kaHue IUCHUNIMHBI

Tabnuma 3
TemaTnyeckuii NVIaH y4eOHOM TMCIUTIIHUHBI
BHeayautopHas
HaumenoBanue pasaesioB u | Beer AyAuTopHasi paboTa pazom (lj)P
TeM TUCIUILINH 0 J JP | IIKP
BCero/*
Paznen 1. «OcHOBHEIE
MOHATHSA U 3aK0H1>1 XAMMHHU, 12 9 4 6
XUMHYECKHE CBOIMCTBA
HEOPTraHUYECKUX BEIIECTBY
Paznen 2. «Ctpoenue aroma
u MoJsiekyJ. [lepuoanueckuit 10 2 2 6
3akoH J|.M1.MenneneeBa»




A 5 BHeayauTopHas
HaumeHnoBanue pa3jaesios u | Beer yauTopHas pabora padora CP
TeM AUCIUILIHH 0 JI JP | IIKP
BCEro/*
Pazgen 3. «OcHOBEI
XUMHYIECKOUN 12 2 4 6
TEPMOIUHAMHUKI
Pazgen 4. « Xumuueckas
KHHETHKA U PaBHOBECHUE B 12 2 4 6
TOMOTEHHBIX U T€TEPOTCHHBIX
CHCTEMAX»
Pazpnen 5. «/lucnepcHbie 10 5 2/ 5
cucteMbl. PacTBOpBD»
Pa3nen 6. «Boanbie 12 5 4 5
PaCTBOPBI DJIEKTPOIUTOBY
Paznen 7. «Xumuueckas
uaeHTuukamnys u ananus Be- | 14 8 6
IIECTB»
Pazgen 8. «OKUCIUTEIBHO-
BOCCTAHOBHUTCIBHBIC U 16,65 4 6/2 6.65
AICKTPOXUMHUYECKHUE
POIECChD)
KOHMAaKmuas paboma Ha
npomesxcymoyrnom konmpoae | 0,35 0,35
(KPA)
Iloocomoexa k 3auemy (KoH- 9 9
mpoiib)
Bcero 3a 1 cemecTp 108 16 34/4 | 0,35 57,65
HToro mo pucuumnianHe 108 16 34/4 | 0,35 57,65

Pa3znes 1. «OcHOBHBIE IOHATHS M 3aKOHbI XUMUH, XUMHYECKHE CBOIICTBA
HEOPraHMYEeCKHUX BelleCTB»
[Ipenmer xumuu. OCHOBHBIE MOHATHS XUMHHU. ATOMHO-MOJIEKYJIsipHOE yueHue. Oc-
HOBHBIE CTEXHOMETpPHUUYECKHUE 3aKOHBI XuMHH. Kitaccudukaius u cBoMcTBa HEOpraHu-
yeckux coeauHennit: Okcunpl. Kucnorsl. OcHoBanus. Conu cpeiHue, KUCIbIe, OCHOB-
HbIE, IBOMHBIC U KOMIIJICKCHBIE.

Paznen 2. «Ctpoenue atroma u moJiekyJl. Ilepuognuecknii 3akon JI.1.
MenpaeaeeBa»
Teopus crpoennst atoma. CoBpeMeHHasi MOJEb COCTOSIHUS 3JIEKTPOHA B aTOME. DJIEK-
TPOHHBIE 000J1049KU aToMOB. KBaHTOBBIE unca. [lopsmok 3amoHeHHsT SIE€KTPOHHBIX
ypoBHel. [Tpunuun [Taynu. [TpaBuno I'yuaa. [IpaBuno Kneukosckoro. Turbl opOuta-
neit. CBoiicTBa cBOOOIHBIX aTOMOB. [leproanueckuii 3akon [[. 1. MenneneeBa B cBeTe
COBPEMEHHOW TEOPUU CTPOCHUS aTOMOB. THIBI XMMHUYECKUX CBSI3€d. THIT CBSI3U U
cBoicTBa BeuecTB. CTpoeHue MosieKya. MexXMoIeKyIsipHOE B3aUMOICHCTBUE.

Pa3nes 3. «OCHOBBI XMMHYeCKOH TEPMOIMHAMUKN»
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[IepBblil 3aK0oH TepMoauHaMuKu. Tepmoxumus. 3akoH ['ecca. DuTponus. Bropoii 3a-
KOH TEpMOJAMHAMUKHU. TpEeTUil 3aK0OH TEPMOINHAMUKH. HanpaBieHHOCTh XUMHUECKUX
peakuuii. DHeprus ['mb0ca. PacueT TepMOIMHAMUYECKUX XapaKTEPUCTHK.

Pasnen 4. «XumMuveckass KHHeTHKA M PAaBHOBeCHe B TOMOT¢HHBIX M reTepo-
TeHHBIX CHCTEMAX)

CkopocTh peakuuii. 3aKOH AEHCTBUS Macc. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT TEM-
nepatypsl (npaswio Baut-I'odda, ypaBuenue Appenuyca). Karanuzaropsl. Llennbie
peakuun. Xumuueckoe paBHoBecue. [Ipunnun Jle [larense.

Pasnea 5. «/Iucnepcubie cucremsbl. PacTBopb»

JlucnepcHble CUCTEMBI, UX KJIacCU(PUKAIKA 10 CTENeHU JUCIIEPCHOCTU U arpe-
raTHOMY COCTOsIHMIO. CBOMCTBA KOJIJIOMIHBIX pacTBOpoB. OOIIHEe TOHATHS O PACTBO-
pax. CriocoObl BbIpaKE€HUSI KOJMYECTBEHHOI'O cOCTaBa pacTBOpoB. KosmuratuHble
CBOIcTBa pa3zbaBieHHbIX pacTBOpoB. OcMmoc. 3akoH Bant-I'odda. 3axonsr Payns.

Pa3nes 6. «BoaHble pacTBOPBI 3JIEKTPOJIMTOBY
Teopus anekTponuTHYecKon auccounanuu. CTeneHb JuCcCoUraluy, CUIbHBIE U Clla-
Oble JIeKTpONIHUTHl. BomopoaHblil noka3atens. Metonbl onpeaenenus pH pacTBopos.
['unponus conen.

Pa3znen 7. «Xumuveckasi HIeHTU(PUKAIUS U AHAJIN3 BellleCTB»
KauecTBeHHBIN aHAIM3 OCHOBHBIX MOHOB BOJIBI U MOYBBI. KOJTMYECTBEHHBIN aHAIN3:
KHMCJIOTHO-OCHOBHOE M KOMIUIEKCOHOMETPUUYECKOE TUTPOBAHMUE IIPU ONPEAEICHUU
YKECTKOCTH BOABL. HCTpyMEHTaIIbHBIE METOIBI AaHAJIN3A.

Paznesn 8. «OKHCAMTEJbHO-BOCCTAHOBHUTE/IbHbIE M 3J1eKTPOXHUMUYECKHE
npoueccbn
Teopus OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peaKIMid. MeTOIbI COCTABJICHUS YPABHE-
Huii OBP. Biustnue cpenpl Ha xapakrep peakuuu. Hanmpasnenue nporekanus OBP.
OJIC nporieccoB. DNEKTPOAHBIA TOTEHIMAN. ["aJlbBaHUYECKUE DJIEMEHTHI. DJIEKTPO-
mu3. Koppo3sus meramnos. 3amura OT KOppO3HH.

4.3 Jlexkuuu/nadopaTopHbie padoThl

Tabnuna 4
Copep:kanue JeKuuid/1a00paToOpHbIX padoT M KOHTPOJbHbIE MEPONIPUATHS
Koa-
BO 4Ya-
®opmMupyembie Bup CoB/ U3
Ne Ne u HazBanue Jexkuuii/ xomuerenuny | KOHTPOIR | mHx
Ne paszpesa (MHIMKATOP HOT'0 npak-
n/n JIa00paTOPHBIX padoT nocTwamenns | yeponpu | THUC-
KOMIIETEHI[MH) ATHS cKas
MoJAro-
TOBKa
1. Pa3nen 1. «OcHOBHBIE MIOHATHSA H 3a- 6
KOHBbI XUMHH, XMMHY€ECKHE CBOWCTBA He-
OPraHMYecKNX BellecTBY
Tema 1. Jlexmusa Ne 1 OIIK-1.1, 2
(OcuoBuble | (OCHOBHBIE IOHATHS U 3a- OIlK-1.2
TOHSITHSI U | KOHBI XHMFH) OIIK-1.3;
[1Koc-2.3
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Koua-

BO 4a-
®opmupyemble Bun coB/ U3
Ne Ne u Ha3panue jdexuuii/ | <oMmerenunn | KOHTPOIL | nux
Ne paspgesa (MHAMKATOP HOT'0 npak-
n/n JIa00opaTOpHBIX padoT pocTwmennst | yeponpn | THe-
KOMHeTeHI[I/II/I) ATHUSA CKRasl
MmOJAro-
TOBKAa
3aKoHbI XU- | JlTabopaTtopHas pabota Ne 1. OIIK-1.1, IpOBEpKa 2
MUH) (3HAKOMCTBO ¢ XUMHUUECKOM OIIK-1.2 oT4yera
nabopatopueit. Onpenene- OIIK-1.3;
HUE MOJISIPHON MacChl SKBU- [1Koc-2.3
BaJICHTA. )
Tema 2 JlabopaTtopHas pabota Ne 2 OIIK-1.1, poBEpKa 2
(Xumuue- | (Knaccudukanus HeopraHu- OIlK-1.2 OTYeTa,
CKHE CBOU- | YeCKUX COeIUHECHUN. THIIEI OIlIK-1.3;
CTBa HEOP- | XUMUYECKHUX PEAKITHIA. ) [1Koc-2.3 KOHTPOJIb-
raHu4e- HBIC 3a]1a-
CKHX Be- HUS
IIIECTB)
2. Paznen 2. «CTpoeHue aToMa U MOJIEKY.JI. 4
IHepuoanueckuii 3akon .M. Menaene-
€Ba»
Tema 1. Jlextmsa Ne2 OIIK-1.1, 2
(Crpoenne | (ITeprogudeckuii 3aKoH OIlK-1.2
aToma 1 JI..MeHnneneeBa u cTpoe- OIlIK-1.3;
MOJIEKY L. HUE aToMa) [1Koc-2.3
ITepuonu- | JlaboparopHnas pabota Ne3 OIIK-1.1, | KOHTpOJIb- 2
yeckull 3a- | (Ilepmonnueckuii 3ak0H OIIK-1.2 HBIE 3a/1a-
koH JI.1. JI.N.MenneneeBa u cTpoe- OIIK-1.3; HUS
Meunpnene- | Hue aToMa) [1Koc-2.3
cBa)
3. Pa3znea 3. «OCHOBBI XUMHMY€ECKOH TepMO- 6
AHHAMM KN
Tema 1. Jleximst Ne3 OIIK-1.1, 2
(OcHOBEI (OCHOBBI XUMHUECKOM TEp- OIIK-1.2
XUMHYe- MOJIMHAMUKH) OIIK-1.3;
CKOM Tep- [1Koc-2.3
MO/IMHA- JlabopaTtopHas pabota Ned OIIK-1.1, poBepKa 4
MUKH) (OnpeneneHue TEIIOTHI (H- OIlK-1.2 oTyeTa
TaJIBITHH) HEUTPATH3AITHH ) OIIK-1.3;
[1Koc-2.3
4, Pa3pen 4. «XXumMuueckass KHHETHKA U 6

PABHOBECHEC B TOMOI'CHHBIX U I'€TCPOIrcH-
HBIX CUCTEMAX»
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Koua-

BO 4a-
®opmupyemble Bun coB/ U3
Ne Ne v Ha3BaHMe JIEKIMii/ e e
Ne paspgesa (MHAMKATOP HOT'0 npak-
n/n JIa00opaTOpHBIX padoT nocTwmeRus | peponpu | THC-
KOMHeTeHI[I/II/I) ATHUSA CKasf
MmOJAro-
TOBKa
Tema 1. Jlexmust Ne4 OIIK-1.1, 2
(Xumuue- | (Xumuueckas KHHETHKA U OIlK-1.2
CKas KHHe- | paBHOBECHE B TOMOTEHHBIX U OIlK-1.3;
THKA ¥ PaB- | TETEPOrCHHBIX CHCTEMaX ) [1Koc-2.3
Hosecue B | JlaboparopHas padota Ned OIIK-1.1, IpoBepKa 4
TOMOI'€H- (KuHeTnka XuMHYECKUX OIlK-1.2 OTYETa,
HBIX M T€- | POLECCOB. XUMHUYECKOE OIIK-1.3; KOHTPOJIb-
TEpOreH- paBHOBecue. Karanms) [1Koc-2.3 HBIC 3a]1a-
HBIX CHCTE- HUS
Max)
5. Paznea 5. «/lucnepcubie cucrembl. Pac- 4
TBOPBI»
Tema 1. Jlekmus Ne5 OIIK-1.1, 2
(ducriepc- | (AucnepcHbie cuctemMsl. Pac- OIlK-1.2
HBIE CH- TBOpBI. OOIIHE CBOMCTBA OIIK-1.3;
CTCMBI. pPacTBOPOB) ITKoc-2.3
PactBopsr) | JTaGopaTtopHast pabota Ne6 OIlK-1.1, npoBepka | 2/2
(ITpuroroBiieHue pacTBOPOB OIlK-1.2 oTyeTa
3aJIaHHOM KOHIICHTPAIINH) OIIK-1.3;
[TKoc-2.3
6. Paznen 6. «<BogHble pacTBOPHI 3J1€KTPO- 6
JIUTOBY
Tema 1. Jlexmus Ne6 OIIK-1.1, 2
(Boamsie (BomHble pacTBOPHI AIEKTPO- OIlK-1.2
pacTBOpPHI | JIUTOB) OIlK-1.3;
3JIEKTPOJIN- ITKoc-2.3
TOB) JlaboparopHas padoTa Ne7 poBepKa 4
N OIlK-1.1,
(Tuoposms coneit. Onpee- OITK-1.2 oTYeTa,
Hue pH WYHBIX pac- ) KOHTPOJIb-
igopslal; P P OlIK-1.3, H(I)>IC Eecl)ga-
[1Koc-2.3
HUS
1. Paznea 7. «Xumuuyeckast uaeHTupuKa- 8
M ¥ AHAJN3 BeleCTB)
Tewma 1. JlabopaTtopHas pabota Ne8 OIIK-1.1, poBepKa 2
(Kaue- (AHaTUTHYECKHE PEAKITHH OIIK-1.2 oTdeTa
CTBEHHBI | KATHOHOB) OIIK-1.3;
aHaJIn3) [TKoc-2.3
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Koua-

BO 4Ya-
®opMupyeMbIe Bun coB/ U3
Ne Ne w1 Ha3BaHUe JeKIUii/ e e
Ne paspgesa (MHAMKATOP HOT'0 npak-
n/n JIa00opaTOpHBIX padoT pocTwmennst | yeponpn | THe-
KOMIIeTEHI[HH) ATHS cKasl
Mo/ro-
TOBKa
JlabopatopHas pabora Ne9 OIIK-1.1, IpOBEpKa 2
(AHayu3 cMecH KaTHOHOB) OIlK-1.2 oTyeTa
OIlK-1.3;
[1Koc-2.3
Tema 2. JlaboparopHuas padota NelO OIIK-1.1, IpoBepKa 4
(Komuue- | (OmpeneicHue KECTKOCTH OIlK-1.2 OTYeTa,
CTBCHHBI | BOJIBI) OIIK-1.3; KOHTPOJIb-
aHaJIu3) [TKoc-2.3 HbIE 3a/a-
HUS
8. Pa3pen 8. «OKucanuTEILHO-BOCCTAHOBH- 10
TeJbHbIE U JIEKTPOXUMHYECKHE MPO-
1eCChI»
Tema 1. Jleknusa Ne7 OIIK-1.1, 2
(OcHOBBI (OCHOBBI JICKTPOXUMHUH ) OIIK-1.2
ANEKTPOXU- OIIK-1.3;
MHK) [TKoc-2.3
JlaGoparopnas padota Nell | OIIK-1.1, poBepKa 2
(OxucnurensHo-BocctanoBu- | OITK-1.2 oTyYeTa,
TCJIBHBIC PEAKIINN) OIIK-1.3;
[TKoc-2.3
Tema 2. Jleximst Ne8 OIIK-1.1, 2
(Kopposust | (Kopposust MmeTaios) OIIK-1.2
METAJIIOB) OIlK-1.3;
[1Koc-2.3
JlabGopaTopnast padora Nel?2 | OIIK-1.1, npoBepka | 4/2
(Koppo3swust MeTaioB) OIlK-1.2 OTYeTa,
OIIK-1.3; KOHTPOJIb-
[1Koc-2.3 HEIE 3a/1a-
HUS
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Taomuna 5

HepequL BOIIPOCOB AJIA CAMOCTOATECIBbHOI0 U3YYCHUA TUCHUIIJIHHBI

Ne paznesia 1 TemMbl

HepequL paccMaTpuBacMbIX BOIIPOCOB IJIs1
CaAaMOCTOATC/IILHOIO N3YYCHHUS

Pa3nen 1. «OcHOBHBIE OHATHSA U 3aKOHBI XHMHH, XHMHYECKHE CBOIiCTBa
HEOPraHMYeCKHUX BelleCTB»

Tema 1. OcHOBHBIC
MOHATUS M 3aKOHBI
XUMHUH

Tema 2. XumMuueckue
CBOMCTBAa HEOpraHU-
YEeCKHX BEIIICCTB

3aKOH TIOCTOSTHCTBA COCTaBa. 3aKOH COXPaHEHHUS
Macchl. AToMHO-MojekysipHoe yuenue (OITK-1.1,
OIIK-1.2 OIIK-1.3; [IKoc-2.3)

Conu cpennue, KUCIbIX, OCHOBHBIE, JBOMHBIE. KoMm-
miekcHbie coequnenus (OITK-1.1, OITK-1.2 OIIK-1.3;
ITKoc-2.3)

Pa3znen 2. «Ctpoenne atoma m moJiekyJ. Ilepuognueckuin 3axkon JI.H.

MenageieeBa»

Tema 1. CrpoeHue
aTomMa HW MOJEKYJ.
Ilepuonnueckuin  3a-
koH JI.WI. Mennene-
€Ba

[lepuonnueckuii 3akoH. MoHHas cBsi3b. Metannuue-
ckas CBs3b. [mMOpwaM3anms aTOMHBIX OpOHTaNCH.
MexxmonekyJisipHoe B3aumozencTBue. Kpucraminue-
ckue pemrerku. (OITK-1.1, OIIK-1.2 OIIK-1.3; I1Koc-
2.3)

Paszpnest 3. «OCHOBBI XUMHYECKOH TEPMOIMHAMHUKH»

3.

Tema 1. OcHOBBI Xu-
MHYECKOM TEpMOIU-
HAMUKH

@da3oBble paBHOBECHUA. Jlmarpamma COCTOSIHHS BOJBI.
(OIIK-1.1, OIIK-1.2 OIIK-1.3; [TKoc-2.3)

Pasznen 4. «XuMHu4Yeckasi KHHETHKA U PAaBHOBECHEC B TOMOI'CHHBIX U I'€TCPOI€H-

HBIX CUCTEMAX»

4.

Tema 1. Xummueckas
KMHETHKA U PaBHOBE-
CHe B T'OMOI€HHBIX H
TeTEPOTCHHBIX CUCTE-
Max

[emnnbie peakuuu. DOTOXUMHUYECKHE PEAKITUU
(OIIK-1.1, OIIK-1.2 OIIK-1.3; TTKoc-2.3)

Pasznea 5. «/lucnepcHbie cucrembl. PacTBopbD)

5.

Tema 1. TucniepcHbie
cuctembl. PacTBOpsI

Knaccudukanus AUCHEPCHBIX CHUCTEM, MPOMBIILICH-

HBIC CHOCO6I)I y.TIaBJ'II/IBaHI/Iﬂ HI)IJ'ICfI, ABIMOB, TYMaHOB.
(OTTK-1.1, OTIK-1.2 OTTK-1.3; MKoc-2.3)

Pa3nes 6. «BoagHble pacTBOPBI 3JIEKTPOJIUTOBY

6

Tema 1.
Boanesie  pacTBOpHI
AIEKTPOJIUTOB

Metonsl onpenenenust pH, nmpousBeeHnue pacTBOpu-
MOCTH, KOHCTAHTa YCTOMYMBOCTH KOMILUIEKCHBIX CO-
CIMHEHUH, KUCIOTHO-0CHOBHBIC MHAMKaTOphl (OITK-
1.1, OIIK-1.2 OIIK-1.3; ITKoc-2.3)

Pasnea 7. «Xumuuyeckas HaeHTUHGUKANMSA U AaHAJIU3 BelIECTBY»

7

Tema 2. Konue-
CTBEHHBIN aHAIU3

dotokonopumetpusi. Crekrpodoromerpus. Xpoma-
torpadus (OITK-1.1, OITK-1.2 OIIK-1.3; TTKoc-2.3)

Pasznea 8. «OkuCINTEIBHO-BOCCTAHOBHUTEIbHbIE U JICKTPOXUMHUYECCKHUE IIPO-

HeCChD»
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Ne Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB 1JIsl
Ne pa3znesnia u TeMbl

n/n CaAMOCTOSITEJIbHOTO N3Y4YEHUsS

8 Tema 1. OcHOBEI CnutaBel: TUMBI, CBOMCTBA, IpUMEHEHUE. [ 'anpBaHnYe-
AIEKTPOXUMUU CKHE DJIEMEHThI. AKKYMYJIATOPBI. 3aluTa OT KOppo-
Tema 2. Koppo3sus 3un. [I[pumeHeHue 31eKTposn3a
METAJIJIOB (OIIK-1.1, OIIK-1.2 OIIK-1.3; [TKoc-2.3)

5. O6pa3zoBaTesibHbIE TEXHOJIOTUH
Ta0mura 6
IlpuMeHeHNe aKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTEeIbHBIX TEXHOJIOT Ul

No HaumeHoBaHMe MCI0JIb3yeMbIX AKTHB-
11/-11 Tema u ¢popma 3ansaTHs HbIX 1 HHTEPAKTHUBHBIX 069330B3Te.}1]>-
HbIX T€XHOJIOTHil
1. [IpuroroBnenue pacteo- | JIP | TexHONOrus KOHTEKCTHOTO 00y4YEHUs
POB 3aIaHHOM KOHIIEHTpa-
1095051
2 KuneTnka XMMHUYECKHX JIP | TexHonorus npo6ieMHOT0 00yUYeHHUs
IIPOLIECCOB. XUMHUYECKOE
pPaBHOBECHE.

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAS ATTECTAI[UA M0 UTO-
ramM OCBOEHUS M CHUNIMHBI
6.1. TunoBbIe KOHTPOJIbHbIE 3aJaHHSl MJIH HHbIE MATEPHAJIbI, HE00X0AMMBbIE JIJIsI
OLICHKHU 3HAHWI, YMEHMH U HABBIKOB U (WIH) ONbITA 1eATEJIbHOCTH
KonTpoJibHbIE 3a1aHUA:
Paznen 1 «OcHOBHBIE TOHATHUS U 3aKOHBI XUMUHU, XUMUYECKHE CBOMCTBA HEOP-
TFaHUYECKUX BEIIECTB»
Bapuaunt Ousera 1.
1) Beibepute kuciaotHeie okcuabl. O0ocHyMTe cBoi oTBeT. SE0,, CuO, N0,
Zn0, V,0s, Cs,0.

2) C kakumu u3 nepeurcieHrbix Bemiects H,0, HCI, CaO, NaOH, H,S04,S0s3,
KOH, CO,, Na,0 6ynet pearuposats Ca(OH), ? Hanumure ypaBHEHHUS BCEX HTYIIHAX
peakIuii U Ha30BUTE MOJTYUYCHHBIC COCTUHEHMUS.

3) Hanmumure ypaBHEHHS peakiiuii B3auMOJICUCTBUS THAPOKCHUAA ATFOMUHUS C
TUAPOKCUIOM Kaus U a30THOM KUCITOTOM

4) Jlonumure peakiuu MOHHOTO OOMEHa B MOJIEKYJSIPHOM M MOHHOM BUJIE.
Hanummre cokpalieHHbIe HOHHBIE YPAaBHEHUS.

1) Ba(NOs), + NaOH = 2) Ba(NOs), + Na SO,
3) Ba(NO3), + CaCl, = 4) Ba(NO3), + NagPOq
5) Ilpu pasznoxenun 1 T okcuma Metamia oopazosainock 0,926 r meramna. Pac-
CUMTANTE SKBUBAJIICHT METaJJIa, Ha30BUTE METAJLI.

Pa3nen 2 «Ctpoenue atoma u moJjekyJ. [lepnoanyecknii 3axon .. Men-
aeJieeBay
BapuanT 6unera 1.
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1. Hanummre 31eKTPOHHYIO U AJIEKTPOHHO-TpaduyecKyo (Hopmyiry atoMa Kajlb-
IIUsI B BO30OYXICHHOM COCTOSTHUHU. KakoBa BaJICHTHOCTh aTOMa B 3TOM COCTOSTHHH ?

2. Hanmmmmre 37IeKTPOHHYIO B 3JIEKTPOHHO-TpaduyecKkyo GopMyTy HOHA ITUPKO-
Hus (2+).

3. CKOIIbKO TIPOTOHOB M HEMTPOHOB COAEPIKUT AP0 M30ToMma '2Ge?

4. Onpenenute TAT XUMUYIECKOH CBs3HM B coenuuenusx: HBr, Cul, KBr

5. Onpenenute NOCICI0BATEIBHOCTD 3aITOJIHEHHS aTOMHBIX opOuTaiei 3d, 4s, 3p

6. PacnionioxxuTe 3J1eMEHTBI B IOPS/IKE YBEJIMUCHHSI UX aTOMHBIX pannycoB: Al, Ga,
S,0

Paznen 3. «OcHOBBI XUMHUYECKOII TepMoanHaMuku» U Pasnen 4. « Xumunuyeckas
KMHETHKA M PABHOBECHE B TOMOI'C€HHBIX U I'eTEPOreHHbIX CHCTEMAaX)»

buier Nel.

1) Hanmmmre xuaetnaeckoe ypaBHeHHE peakin: 2NO rqas) + Claras) = 2NOCl 4. Kax
WU3MEHUTCS CKOPOCTh XUMUYECKON PEAKIIMY IIPU YBEIMUYECHUH AABJIEHUA B 2 pasa?

2) Bo CKOJIBKO pa3 yBETUUYHUTCS CKOPOCTh XUMUYECKOM PEaKLUK IIPH MOBBIIIEHUH TEM-
nepatypsl oT 20 °C no 80 °C, ecnu TeMnepaTypHbIi KO3((UIIMEHT paBeH 27

3) Hanummure BbIipakeHUs JJ1s1 KOHCTAHT PaBHOBECHUSI PEAKIIUNA:

a) Fe;03 + CO 5 2FeO + CO;

0) N2 +O, 5 2NO (AH>0)

Kakue pakTopsl cMECTSIT paBHOBECHS CUCTEMBI O) BIPaBo?

4) byaet nu npoTtekaTh AaHHas peakuus npu 450°C?

2NH3(1-) + 3C|2(1-) = Nz(r) + 6HC|(F)

Paznea S. «/Iucnepcubie cucremsl. PactBopb» u Paznen 6. «Boanble pacTBopbl

IJIEKTPOJIUTOBY»

Bapuant Ounera 1.

1) Omnpenenuts pH 0,2 monw/n pactBopa NaOH.

2) Hamummre ypaBHEHHE THIPOIN3a B HOHHOM U MOJICKYJISIPHOM BHJIC alleTaTa Kajib-
IS

3) Cmemansl 150 M 0,5 monw/n pactBopa KOH u 0,4 1 0,1 mons/i pactBopa KOH.
OnpenenuTs MOJISIPHYIO KOHLIEHTPALMIO MOTYYEHHOTO pacTBOpa.

4) Tlpu kakoi TeMmrieparype 3amep3aeT aHTU(PH3, MOJYyUYCHHBIH CMEIICHUEM 3TH-
nenrmukons CoHy(OH), (p=1,116 r/cm®) 1 Bozbl B pPaBHBIX 00beMax?

5) Jlo kakoro oobéma Hamo pa3zdasuth 300 M 20%-Horo pactBopa (p=1,152 r/mi),
yT0OBI MOIyunTh 4%-HbIi pactBop (p=1,029 r/mi)?

Pa3zpen 7. «Xumuuyeckass iaeHTUPUKANUA U AaHAJIU3 BelIeCTB»
Bapuanr 1
1. Ha uem ocHOBaHBI OTOMETPUUECKHUE METO/IbI aHATTH3a?
2. Yem otnmyaercs CrieKTpoPpOTOMETPUUECKUM METO] aHAIN3a OT (POTOKOJIOPUMETPH-
yeckoro merona?
3. UTo Takoe CIEeKTPhl NOTJIOLICHUS ?
4. PaccuuTaiite 00IIyI0 )KECTKOCTh BOABL, B 2,5 11 KoTOpo# comepxkutcs: 0,145 r run-
pokapOoHaTa Kanblus U 860 Mr HUTpaTa MarHus;
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5. Ha tutpoBanue 0,05 1 o6pa3sua IpyHTOBOM BoAbI M3pacxonoBano 4,8¢102 1 0,1 u
HCI. Paccuuraiite kapOOHATHYIO KECTKOCTh BOJABI U COJIEpP)KaHHE THUAPOKApOOHAT-
WOHOB B MT/JL.

Pazgen 8. «OkucIANTEIBLHO-BOCCTAHOBUTEIbHbIE W 3JIEKTPOXMMHUYECKHE IPO-
Hecchb»

Bapuant Ousera 1.

buner Nel.

1) Onpenenure cTENEeHU OKUCIICHUS SJIEMEHTOB B yacTuiax. Hamummre anexkTpoHHO-
noHHoe ypaBHeHue. Kakoii aTo nporiecc? Onpeaenure, OKUCIUTENIEM WM BOCCTAHO-
BUTEJIEM SIBJIICTCSI HCXOIHAs YaCTHUIIA.

HNO; - NO

CrO42* —> CI’O[

2) PacctaBbTe KOA(G(OUIIMEHTHl B YPAaBHEHUU PEAKIIMM METOJOM AJIEKTPOHHOTO WIIU
AJIEKTPOHHO-MOHHOTO OajiaHca. YKaKUTE OKHCIUTENh U BOCCTAHOBHUTEIb, MPOIIECC
OKHUCJICHHS U BOCCTAHOBJICHUS. PaccunTaiiTe MOJISIpHYIO MacCy SKBUBAJICHTa OKUCIIH-
TEJIA.

K,SO;3; + KMnO,4 + H,0 = K,SO4 + MnO, +KOH
3) [Tonb3ysch TaOMHIIECH AIEKTPOIHBIX TOTCHIIMAIIOB, IOJ0CPUTE AaHOTHOE U KaTOAHOE
MOKPBITHE JUTsI cepedpa. Hanmummme kaToHbIe M aHOJHBIE MTPOIIECCHl KOPPO3UH B KHIC-
JIOM cpene.
4) HanuimuTe ypaBHEHHUS 3JICKTPOAHBIX MPOIECCOB MPU IJIEKTPOJIM3E BOIHOTO pac-
tBopa NaNO; ¢ unepTHbIM aHo0M. PaccunTaiiTe Maccy BelecTBa, BBIICTUBIIETOCS
Ha KaToJie npu cuiie Toka 8 A 3a 1 yac.

PacuerHo-rpajuueckas padora
BrinonasieTcst BO BHEAyIUTOPHOE BpeMs 110 BapHaHTaM.

1) Paccuwmraiite 00BEM rasa, KOTopbiii 00pasyeTcs mpu pactBopenun 30 T kapOoHaTa
KaJIbLIUS B U30BITKE pacTBOPA COJISTHOM KUCIOTHI.

2) Ha cropanue macchl 12,4 T HEM3BECTHOTO JJIEMEHTa OBUT M3pPacXOJI0OBaH 00beM
6,72 n kucnopona. PaccunaiiTe SKBUBAJICHT JIEMEHTA U ONPEACIIUTE, KAKOU dJie-
MEHT OB B3ST B JAHHOW PCaKIIUU.

3) Hazosure BemecTBa, kinace coeaunennii - HCI; H,SiO3. Vkaxurte TrIbl Xumude-
CKHX CBSI3eH MEXK]Ty aTOMaMH B IAaHHBIX COeTMHCHUSIX. OMpeenTe CTEIICHb OKHC-
JICHUS DJIEMEHTOB U COCTABbTE CTPYKTYPHBIE (DOPMYJIBI JAHHBIX BEIIECTB, YKAKHUTE
HaIlpaBJICHUE MOJSPU3ALIUU CBSI3EH B TUX COCTUHEHUSX.

4) B ooweme Boabl V(H20) pactBopuian maccy BemiectBa m. [IJI0THOCTh mosydeH-
HOTO PacTBOpa p. a) HANJIUTE MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJISIPHYIO U
HOPMAJIbHYIO KOHIIEHTPAIIUH, TUTP MOJTYyUYEHHOTO pacTBopa; 6) Kakue o0bembI mo-
JY4E€HHOTO PacTBOPA W BOJIBI HY>KHO B3$5ITh, YTOOBI PUTOTOBUTH 00BheM V1 (B MII)
pacTBOpa JaHHOTO BemecTBa ¢ KoHmeHtpanueidr Cm;? B) Kakoit o0bem pacTtBopa
BelecTBa X ¢ KoHUeHTparueil CH HeoOXoauM [l HeMTpalu3aluu pacTBopa mo-
JYYEHHOTO B ITyHKTE 07
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5)

6)

7)

8)

9)

Omnpenennure BpEMEHHYIO, MOCTOSHHYIO M OOIIYIO )KECTKOCTh MPUPOIHON BOJBI, B
1 m® KoTOpOI comepkuTCs maHHas Macca cnenyromux coneit: 100 r MgSQy, 150 r
NaN03, 50r Ca(HC03)2,

CocTaBbTe ypaBHEHHS IUCCOLUMALNN THIPOKCUIA HATPUA U a30TUCTOU KHCIIOTHI.
Paccunraite pH BOAHBIX paCTBOPOB KaKIOTO BEIIECTBA C YKa3aHHOM KOHILIEHTPA-
mueii (Cm = 0,004 M).

JI1st naHHOM cou (XJIOpUJI ITMHKA) HAITMIIUTE YPABHEHUSI TUIPOIIN3a MO MepBOn
CTYIIEHU B MOJICKYJIIpHOU (hopMe, TTOTHOM M KpaTKOM MOHHOM opme, oripeie-
JIUTE THUII TUAPOIIN3a, PACCUUTANTE KOHCTAHTY THAPOIIN3a, CTENIEHb THAPOIN3A U
pH pactBopa 310 conm.

s o6patumoit peakiuu Fe,03(1tB)+3CO(r)«»>2Fe(tB)+3CO2(T) paccunTaiite
KOHCTaHTy paBHOBECHsI, €clii HadasibHas kKoHIeHTpanus CO paBHa 3 MOJIb/JI, K
MOMEHTY HACTYIUICHUs paBHOBecHs npopearuposaio 75% CO.

JIns naHHOM peakunu paccuuTanTe n3MeHeHue SHTanbnuu AHogg, dHTpOIIHN AS)08
u 2Heprun ['m66ca AGyg. Paccumraiite TemriepaTypHy 00JaCTh CaMOIIPOU3-
BOJIBHOT'O MTPOTEKAHUs peakiuu. PaccunraiTe KOHCTAaHTY PaBHOBECHS JaHHOM pe-
aKLHUU TIPU CTAHJAPTHBIX YCIOBUSAX (TAOIHIIBI CTAHAAPTHBIX TEPMOJIMHAMUYECKHUX
MOTCHIIMAJIOB MPHUBOATCS B pa3iMdYHbIX crpaBodyHHKax) SiOy(tB) + 2CO(r) —
Si(tB) + 2CO3 (1)

10) HamummTte ypaBHEHHs JICKTPOIHBIX MPOIECCOB MPU 3JCKTPOJU3E BOIHOIO

pacTBOpa COJIK C Fpa(l)I/ITOBBIM dHOIOM. PaccunTaiite Maccel BCIICCTB, BBHIACIINB-

IITUXCSl HAa KaTOJIe M aHOJIe TIpU JaHHOM cuiie Toka | 3a Bpems t: CuBry, | =8A, t=
2 gac; NaBr, | =5A,t=1 gac; KNOs, | = 6A, t =3 gaca.

11) Tlonb3ysch TaOMUIEH CTaHAAPTHBIX SJICKTPOIHBIX MOTEHIHAIOB, MOAOCPUTE

aHOJIHOE W KaToJIHOE TOKphITHE 171 MeTasuia (Fe). Hanummre ypaBHeHUs KOppo-
3UM METajlla, MPOTEeKalolel a) Ha Bo3Ayxe 0) BO BIAKHOM BO37yXe B) B KUCJIOU

cperne.

IlepevyeHnb BONMPOCOB, BLIHOCHMbBIX Ha MPOMEKYTOYHYIO aTTecTAlNIo (3a4eT ¢

OIIEHKOH):

1) OCHOBHBIC CTEXHOMETPHUUYECCKUE 3aKOHBI XUMHUHU. 3aKOH COXpAaHCHHUS MACChI Be-
1IECTBA. 3aKOH B3aMMOCBSI3M MAacChl U 3HEpPruu A. DWHIITEWHA. 3aKOH ABOra-
Jpo. MobHBIN 00beM rasza

2) TloHsATHE O XUMHUYECKOM SKBHBaJICHTE. 3aKOH SKBHBAJICHTOB.

3) Slnepuas moaenb aroma. CTpoeHuUE IIEKTPOHHON 000JI0UKH aToMa BOI0PO/Ia 10
bopy. /IBoiicTBEHHAs: KOPIYCKYJIAPHO-BOJIHOBAS IPUPOJIA JJIEKTPOHA. Y paBHe-
uue Jle-bpoiins. ATomuast opourtans.

4) XapaKTepHCTHKA SHEPTUH JCKTPOHA YETHIPHMS KBAHTOBBIMH YHCJIAMH.

5) Hpunnun [Mayau. [pasuno N'yaaa. [pasuna Kneukosckoro. [Tpumepsr.

6) PacmpenesieHue 3JIEKTPOHOB B aTOMax 10 YPOBHSAM U TOIYPOBHSIM.

7) CaolicTBa CBOOOIHBIX aTOMOB.

8) KoBasieHTHas CBA3b.

9) BomopomHas CBSI3b M €€ 3HAUCHUE B CBOMCTBAX BOJIbI.

10) HNonnas cBsi3b. MexaHn3m BO3HUKHOBEHHUSI MOHHOM CBsi3u. CBOMCTBA CO-
SIMHECHMI, C HOHHOM CBSI3bIO.
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11) Bopna B mpupone u e€ cBoncrsa. JKeCTKOCTb BOJbI U COBPEMEHHBIE CIIO-
coObI 0OPHOBI C HEM.

12) PacTtBOpb1. CIOCOOBI BBIpakK€HUS COCTaBa paCTBOPOB.
13) OcMOC ¥ OCMOTHYECKOE TaBJIeHHE pacTBOpoB. 3akoH Baunt-I'odda.
14) IloHn>xeHne naBiIeHMs Iapa paCTBOPUTENS HAJX pacTBOPoM. [loHmxkeHnune

TEMIEPATyphbl 3aMEepP3aHUs U TOBBIIICHUE TEMIIEPaTypbl KUTICHUS pa30aBiicH-
HBIX pacTBOPOB.

15) OCHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOJIUTUYECKON JIHCCOLMALIUU.
CunpHble U crabbie 2IeKTpouThl. [IpumMepsl.

16) [IpumeHeHune 3aKoHa IEUCTBYIOMIMX MACC K pacTBOpPaM CJIadbIX 3JIEKTPO-
mutoB. KoHCTaHTa 31EKTPOIMTUYECKON UCCOLMALINH.

17) HNonnoe npoussenenue Boabl. Bonopoaueii mokasarens pH.

18) I'unponus coneit. Ctynenuatsiii ruaponau3. CteneHb ruaponnsa u dax-
TOPBI, BIHSIONTUE Ha HEE.

19) OKHCIIUTETFHO-BOCCTAHOBHUTENbHBIE peaknuu. CTeneHb OKHCICHHS
(mpumepsl). HampaBineHne OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX TPOIIECCOB.

20) Xumuueckoe paBHOBecre. KoHCTaHTa XUMUYECKOTO paBHOBECHS (MCTHH-
Has, TSPMOTUHAMUYECKAsI, KOHIICHTPAITMOHHA ).

21) TepMmoguHaMUYECKHE CUCTEMBI: U30JUPOBAHHBIC, 3aKPHITHIC, OTKPHITHIC,
rOMOTeHHbIe, TeTeporennsie. [lonsTue o dase.

22) [TepBoe Hauasno TepmoaguHaMuku. 3akoH ['ecca. TepmoxuMuueckue ypas-
HEHUSI.

23) Bropoe Hauano tepmonunamMuku. JHTponus. JHeprus ['ud0ca.

24) CKOpOCTh TOMOTEHHBIX XHMHUYECKHX peakiuidi. 3aKoH JACHCTBYIOIIUX
Macc JUIsi CKOPOCTH peakiuu. KoHcTaHTa CKOPOCTH peakIuu.

25) 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TeMIIepaTypbl. TeMrepaTypHbIi KO-
3 PUIMEHT CKOPOCTU PEaKIUU.

26) JlucriepcHbIe CUCTEMBI U UX KJIacCU(UKAIIUSL.

27) CTtpoeHre MUIIEIIIBL.

28) VYpasuenne HepHcTa. DIEKTPOIHBIC TOTEHITAATIBI.

29) Kopposus meTtannos.

30) 3ammTa OT KOPPO3HH.

3aganus K 3a4eTy ¢ OLEHKOM
1. YpaBHsiiTe NpUBEAECHHBIE HUKE YPABHEHUS] METOJOM 3JIEKTPOHHO-HOHHOTO

6ancha, YKAKHUTC OKUCIIANTCIIb U BOCCTAHOBUTCIIb:

HNO; + H,S — NO + S + H,0O
2 VpaBHsiTE NPUBEIAECHHBIC HIKE YPABHEHHS METOIOM JJIEKTPOHHO-HOHHOTO

6ancha, YKAKHUTC OKUCIINTCIIb U BOCCTAHOBUTCIIb!

K,SO3; + KMnQO4 + H,SO4 — K»,SO4 + MNSO,4 + H,O
3. VpaBusiiTe METOJOM DJIEKTPOHHO-HOHHOIO 0AlIaHCa U YKAXKUTE, KAKUE CBOM-

cTBa nposBisieT MnO; B 3TOM peaKkIMuu:

MnO, + FeSO,4 + H,SO, — MnSO, + Fez(SO4)3 + H,0
4. YpaBHSNHTE METOIOM DJIEKTPOHHO-MOHHOIO OAIaHCa U YKAKHUTE, KAKUE CBOM-

cTBa nposBisieT MnO; B 3TOM peaKkIMuu:

MnO, + KCIO; + KOH — K,MnO, + KCI + H,0
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5. YpaBHANTE NPUBEICHHBIE HUKE YPAaBHEHUS] METOAOM JJIEKTPOHHO-MOHHOTO
OanaHca, yKaXUTE OKUCIUTENh U BOCCTAHOBUTEIIb:

KMnO, + K,SO3 + H,O — MnO, + KOH + K,SO4

6. YpaBHSHTE IPUBEACHHBIC HUKE YPaBHEHUS METOOM 3JICKTPOHHO-HOHHOTO
OanaHca, yKaXUTE OKUCIUTENIb U BOCCTAHOBUTEII:

SO, + NalO3z + H,O — H»,S0O,4 + Nal

7. YpaBHsiiTe TpUBEIACHHBIC HUKE YPABHEHUS] METOJIOM 3JIEKTPOHHO-UOHHOTO
OaslaHca, yKaXUTe OKUCIUTENb U BOCCTAHOBUTEIIb:

KMnO, + K,SO3; + KOH — Ko:MnO4 + K,SO4 + H,O

8. YpaBHsiiTe NpUBEICHHbIC HUKE YPaBHEHUS METOJOM AJIEKTPOHHO-MOHHOTO
OaslaHca, yKaXUTe OKUCIUTENb U BOCCTAHOBUTEIIb:

KNO; + K>Cr,07 + H,SO, — KNO3 + Cr2(804) + K»,SO4 + H,0O

9. YpaBusiiTe mpUBEJCHHBIC HUKE YPABHEHUSI METOJIOM 3JIEKTPOHHO-UOHHOTO
OanaHca, yKaXUTe OKUCIUTENIh U BOCCTAHOBUTEIIb:

Cu + HNO3(oum) — Cu(NO3), + NO; + H,0

10. YpaBHsaiTE NPUBEICHHBIE HUKE YPABHEHUS METOJOM AJIEKTPOHHO-UOHHOTO
OanaHca, yKaXUTE OKUCIUTENIh U BOCCTAHOBUTEI:

K,Cr,07 + H,S + H,SO, — CI‘2(SO4)3 + S + K,SO, + H,O

11. Vkaxure, kKakre U3 IPUBEJICHHBIX HUXKE COJIEH OyAyT MOJABEPraThCs TUpo-
JIN3Y, HAITUIIUTE COOTBETCTBYIONINE YPABHEHUSI PEAKIIUN B MOJICKYJIIPHOM M MOHHOM
dopme, ykaxkute pH cpenpr: BaCly, KNO,, Al(NO3)s.

12. BynyT nu nmonsepratbest Tusiposnsy coiim KsPOg, CrCls, FeCOs, KNO3? OT-
BET 00OCHYMTE, HAMMCaB COOTBETCTBYIOIIME YPABHEHUS B MOJIC-KYJISIPHOM U MOHHOM
dbopwme, u ykaxxurte pH cpensi.

13. Kakue u3 nepeuncaeHHbIX HUXKE COJIeH, MOABEPrasich THAPOIIN3Y, 00pa3yroT
ocHoBHbIe comn: a) Cra(SO4)s, 0) Na,CO3, B) FeCl3? Hanummte ypaBHEHHS THAPOIN3a
B MOJIEKYJIIPHON M HOHHOH (hopMme.

14. Kakwue u3 coseit noaseprarores ruapoin3y: KoCOs, LiCl, Ni(NOs),, NH4CI?
CocTaBbTe MOJICKYJISIPHBIC M HOHHBIC YPaBHCHUS TUAPOIH3a, YKakuTe pH cpembl.

15. Kakue u3 couneii moaseprarotcst ruaponusy: LizS, BaCly, Fe(NOs),? Co-
CTaBbTE MOJICKYJIIPHBIC M HOHHBIC YPAaBHEHHUS WX THIPOJIN3A.

16. Hanmumute maTeMaTrudeckoe BoipaxeHue st ckopoctu peakiuu 2CO + O3
— 2CO, u onpenenure, BO CKOJIbKO pa3 yBEIUYUTCS CKOPOCTh PEAKIIUU IPU yBEIUYE-
HUU KOHIIeHTpauuu okcuzaa yraepoaa(ll) B uetsipe pasza.

17. Kakue u3 nepeunciaennsix coneii: K,S, NaNOs, NH,Cl — moaseprarorcs ru-
ponusy? Hamuimre ypaBHEHUS THIPOJIM3a B MOJICKYJIIPHON ¥ HOHHOUM (hopMe U yKa-
xurte pH cpenpl.

18. HanummuTe ypaBHEHHs THAPOJIM3a B MOJICKYJISIPHONH U HOHHOM (hopme conn
SnCl,. Kak mogaBuTh ruapon3 3Toi coau?

19. Bynyt mu noaseprarbes ruaponusy conu: KoHPO4, Cr(NO3s)s, KNOs. Hanwm-
HIUTE YpaBHEHUS TUAPOIN3a B MOJIEKYJIIPHON ¥ HIOHHOM opme.

20. Kakue u3 conei moasepraiorcs ruaponnsy: NaNO,, MnCl,, KNO3? s
KOKJ0M U3 TUIPOJIU3YIOIIUXCS COJIEH HAMMIIUTE MOJIEKYJISIpHbIE U MOHHBIE ypaBHE-
HUS THUAPOJIN3A.

21. Ilpumensa npunuun Jle latense, ykaxuTe, B KAKOM HAlpaBJIEHUU MPO-
u3onaeT cmemnienrne paBHosecus B cucteme CO + HyO < CO; + Ha, AHOX,p, =+ 2,85
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K/ eciu: a) yBeTMYUTH KOHIIEHTPAIIUIO BOIOPOa 0) TOHU3UTH TEMIIEPATYPY B) YBe-
JUYUTH JABJICHHE.

22. Onpeaenute HapaBJICHUE CMEIECHUS PAaBHOBECHS B CUCTEME a) IIPU MOBHI-
mieHnu KoHneHTparuu CO; 0) mpu NOHMXKEHUU Temiiepatypbl. OTBET MOTUBUPYUTE.
HZO(F) + CO(F) P Hz(r) + COz(r), AH? = — 41 K[k

23. Bo ckoibko pa3 yBenuuutcs ckopocTh peakiuu 2NO + O, — 2NO3, ecnu
JABJICHUE B CUCTEME YBEJIMUUTD BJIBOE?

24. YkaxuTe, Kakoe BEHIECTBO OYyIeT HaKaIrUIMBaThCS MPU MOBBIIICHUH TEMIIe-
patypsl B paBHOBecHOI1 cucteMe Ciy+ COyry <= 2CO(y, AH>O0.

25. Onpenenure HaMpaBICHUE CMEILICHHUS] PAaBHOBECHS IIPU YBEIUUYCHUU JaBJie-
HUS. ZZHS(T) + 302(r) = ZZHO(T)"' ZSOQ(F)

26. OnpenenuTe, BO CKOJIBKO pa3 YBEITUIHUTCS CKOPOCTh PEAKITUN TIPH YBEIINYe-
HUU KOHLEHTpauuu Kuciaoponaa B 4 pasa Cpagur) T O2 — COxp.

27. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKIIMU MPH MOBBIIICHUU TeMIIEepa-
TypsI ¢ 20 10 40 °C? TemnepaTyphblii Ko3pdunuent y =3.92.

28. IIpu yBenmnuennu Temneparypsl Ha 50 °C ckopocTh peakiuu Bo3pocia B 32
paza. Beruucnure remnepatrypHbiii KOAQPUITMEHT peakIuu.

29. Hanuimute BhIpakeHHs sl KOHCTAHT paBHOBecus peakiuu: 250, + Oy <
2503. B kakoM HampaBJIEHHH MPOU30MIET CMENIEHUE PABHOBECHS MPU MOHMKEHUU
JABJICHUS.

30. HanmummmTe BeIpaXeHUS 111 KOHCTAHT PAaBHOBECHS PEAKIINH:

CH4 + CO; <» 2CO + 2H;. B kakoM HanpaBieHUU IPOU30MIET CMEILICHUE PAB-
HOBECHS TIPU TOHM)KEHUU JIABJICHMUS.

31. IIpu B3aumopeiicTBrM 22 T MeTaJljIa ¢ KUCIOTOH BBIACIHIOCH 8.4 JT BOIOpOIa
(1.y.). PaccuuraiiTe 35KBUBaJICHT METAJLJIA.

32. Cxonbko M pactBopa xuopuza kamus (o =20 %, p =1,13 r/cm®) HeoOxo-
numo i npurotosieHus 8 1 0,05 m pactBopa?

33. Ha BoccranoBnenue 3,5 r okcuaa MeTaiuia morpedopanock 1,96 1 Bogopoaa
(1.y.). Paccuuraiite MOJSpHYIO Maccy SKBHBaJIEHTa METalIa.

34. Cxonbko mi pactsopa KCl (o = 20%, p = 1,13 r/cm®) He0OX011MO 1181 IIpH-
rotoBaenus 10 10,058 pactBopa?

35. PaccunTaiiTe SKBUBaJIEHT HEMeTasua, 28,5 r koroporo oopasytor ¢ Hp 30 r
coenuHenus. HazoBuTe HeMeTal U €ro COeIMHEHNUE C BOAOPOIOM.

36. Onpenenure Cy u C, H2SO4, nonyuennoit npu nodasneHuu 4 1 BoAbl K 1 11
0,2 1. H2SO..

37. Ha neitrpanuzanuto 0,943 r ¢ocdopHoit kuciaotsl uzpacxogosano 1,077 ¢
rUApOKcUa Kanmus. PaccumTaiite MONSIpHYIO Maccy 3KBHBaieHTa (ochopHoil Kuc-
JIOTBHL.

38. B kakoM 00BEMHOM COOTHOIIIEHUHU HYKHO cMeIIaTh 2 Moib/1 u 0,4 H. pac-
TBOpBI H2SO4 it mommyuenus 10 1 1 monw/i pactBopa?

39. [Ipu paznoxenun 1 T okcuaa Mmetaiia oopazosanock 0,926 r metaiuia. Pac-
CUMTANTE SKBUBAJICHT METalJla, HA30BUTE METaJLIL.

40. Kakas Mmacca rufipokcujia HaTpusi motpedyercs s mpurotoBiieHus 400 M
pactBopa ¢ o =10%, p =1,1 r/cM®? Halinure MOJAPHYIO U HOPMAJILHYIO KOHLIEHTpa-
M0 TTOJIyYEHHOT'O PacTBOpa.
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41. Dnextponu3s pactBopa cyiabdara meau (I11) mpoBoaunu 12 4y mpu cuiie Toka
20 A. Beixop o Toky coctaBuit 90%. Hanuiure ypaBHEHUS 3€KTPOAHBIX MPOILIECCOB
¥ o0LIEH peaKuy, BBIYUCIUTE MACCy MOJTYYEHHON MEIH.

42. DIeKTpoIn3 pacTBopa CyJib(aTa IMHKA IPOBOJUIICS B SJIEKTPOIU3EPE C HE-
pPacTBOPUMBIM aHOAOM B TeueHue 6,7 4. Bergenunocs 5,6 1 Kucinopoaa, U3MEPEHHOTO
MpU H.y. BeraucanTe cuiay TOKa U Maccy BBIJICTUBIIETOCS HAa KaTO/AE IUHKA, €CJIH BbI-
x0J1 o Toky coctaBuia 70 %.

43. Kakue peakiuu NpoTeKaloT MPHU IEKTPOIU3E C MHEPTHBIMU JIEKTPOJaMU
BOJHOTO pacTBopa cyib(dara HaTpus? Kakas macca H,SO4 06pazyeTcst okono aHoja,
€cliv Ha aHoje Bbiaensaetcs 11,2 11 kucmopoaa, UBMEPEHHOTO TP H.y.?

44, Kakoil MeTasul BBIICIUIICSA HA KATOJI€ TIPH 3JIEKTPOJIU3E B TEUCHUE OHOTO
yaca Tpu cwie Toka 1 A, eciid B pacTBope ObliIa COJIb JBYXBAJIEHTHOTO MeTasuia, a
Macca KaToja yBeJauuuiach Ha 2,219 r?

45. 3a 3 MuH 3ekTposin3a npu cuiie Toka 10 A Ha katone Beiaenusock 0,554 ¢
Metaia, a Ha anoze 209 mu Cly (1. y.). Kakoe coenrHeHne HaxX0AUJIOCh B pacTBOpe?

46. Cxomabko T coansl Na,CO3z Hano BBectu B 0ak ¢ 50 J1 BOJBI, YTOOBI CHU3HUTH
YKECTKOCTh BOJIbI Ha 4 MI-3KB/1?

47. Cxonpko coasl (Na;CO3) motpebyercs mist ymsiraenus 120 1 BOfbl, eciu
KECTKOCTH €€ paBHA 8 MI-3KB/1?

48. Kakoe BpeMs JIOJDKEH MPOJIOJIKATHCS JIEKTPOJIU3 pacTBopa cyibdara HU-
keist (11) mpu cuse Toka 3 A, 9T0OBI KOJIMYECTBO BBIJICIMBIIETOCS HA KaTOAE MeTajlia
COCTaBHJIO OJIMH MOJIb €T0 9KBUBAJICHTA?

49. CKOJIbKO KYJIOHOB 3JIEKTPUYECTBA MPOIIUIO Yepe3 IEKTPOIU3EP C pacTBO-
pom AgNOQOs, ecrii Macca aHoJ1a, M3TOTOBIIEHHOTO U3 cepedpa, yMeHbIuiIach Ha 2,3 17

50. 3a 10 MuH s5eKTpOIM3a PACTBOPA TUIATUHOBOM COJIM TOKOM 5 A BBIICIIUIIOCH
1,517 r nnatunbl. OnpeaenuTe SJKBUBAJICHTHYIO MacCy IIJIaTHUHBI.

51. Beruncnure oOluryto, KapOOHATHYI0 U HEKApOOHATHYIO KECTKOCTh BOJIbI,
ecnm Ha TuTpoBanue 100 mit Boas! n3pacxomoBano 4,9 miu 0,0 SH. Tpuona b u 2,6 mi
0,1 H. CONAIHON KUCIOTHI.

52. JaBnenue mapa Haja pactBopoM 10,5 r Heanektposmta B 200 T ameToHa
paBHo 21854,40 ITa. /laBienue mapa urcroro arnerona (CHj3),CO mpu 3To# Temmepa-
Type paBHo 23939,35 [la. Onpenenure MOJNEKYIAPHYIO MACCy HEAJIEKTPOJIUTA.

93. Ilpu kakoi TemmepaType 3aMep3aeT BOJHBIA PACTBOP ATUIIOBOTO CHUPTA,
ecit maccoBas 1ot Co;HsOH B Hem paBHa 25 %? (Ksay = 1.86)

54. Ilpu kakoii TemnepaType KUIUT BOJIHBIA PACTBOP TIIFOKO3bI, €CJIM MaccoBas
noist CgH1206 B HeM paBHa 10 %? (K = 0,52)

55. Ilpu pactBopenuu 1,6 r Heanektposmta B 250 MIT BOJIbI OBLT MOJyYEH pac-
TBOP, KOTOpBIH 3amep3aet npu temrepatype —0,2 °C. Onpenenure MOJEKYISIPHYIO
maccy pactBopeHHoro Bemectpa. (Ks,y = 1.86).

56. PactBop 9,2 1 #ioma B 100 r Mmerano:a 3akunaeT npu 65,0 °C, a 9ucThIii Me-
TaHoJ KumuT 1pHu 64,7 °C. M3 CKONBKUX aTOMOB COCTOUT MOJIEKYJIa oaa B pacTBOpE
MeTaHoJia? DOyJUTMOCKONMYecKasi MOCTOsTHHAs MeTaHoa paBHa 0,84,

57. Onpenenurte ocmotrueckoe AasieHue nmpu 20 °C pacTBopa caxapa ¢ Macco-
Boii noieit C1oH2,011 4 % m motHOCTRIO 1,014 /M.

58. Omnpenenute TeMmiepaTypy, MpU KOTOPOM OCMOTHYECKOE AaBJIEHHUE pac-
TBOpAa, coaepxaiiero 45 r rimoko3sl CsH1206 B onHOM uTpe Bobl, paBHO 607950 Ila.
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99. JlaBnenue nmapa Boasl npu 80 °C paBHo 47375 I1a, a naBieHue napa pactsopa
HEAJIEKTPOJIUTA IpH 3TOM e Temmeparype — 33310 ITa. Kakoe konmuyecTBO BOJBI TPU-
XOJIUTCA Ha OJIMH MOJIb PACTBOPEHHOT'0 BEUIECTBA B 3TOM pacTBOpe?

60. PactBop, conepsxamuii 0,81 T ceprl B 100 T 6eHzoma (30yInockonmuyecKas
noctosiHHas 2,57) kunut npu temneparype Ha 0,081 °C Bplie, yeM 4yuCThIA O€H30.
N3 CKOJIBKUX aTOMOB COCTOUT MOJIEKYJIA CEPhI?

buner coctout u3 OJHOT'0 TCOPCTHICCKOT'O BOIIPOCA U ABYX SaﬂaHHﬁ.

6.2. Onucanue nokasareJieil 1 KpuTepueB KOHTPOJISI yCIIeBAEMOCTH, ONIMCAHUE
IIKAJI OLleHMBAHUA
Kpurepuu oneHUBaHNS KOHTPOJIbHBIX 3aIaHUU:

5 GayyIoB CTaBUTCS, €CIIU PELIEHO MPaBHIIbHO 50% KOHTPOJIBHOTO 3aJaHUs

6 6amioB cTaBUTCA, €ciH perieHo 60 % KOHTPOJIBHOTO 3aJaHus

7 GamioB cTaBUTCS, ecau pemeHo 70 % KOHTPOJBHOIO 3a/1aHHUs

8 baitoB cTaBUTCS, eciu perieHo 80 % KOHTPOJIBHOTO 3aJaHus

9 GamnoB craBuTCs, ecau pemeHo 90 % KOHTPOJIBHOIO 3a/1aHUs

10 6amnoB ctaButcs, ecnu perieHo 100 % KOHTPOIBHOTO 3aAaHUs

Ecmu pemieno menee 50% KOHTPOJIBHOTO 3aJIaHUs, TO OHO HE 3aCUUTHIBACTCS U

CTYIEHT 00sI3aH €ro 3aHOBO HalMCATh.

Kpurepuu oneHuBanusi pacueTHO-rpagpuueckoi padoThbl:

10 6amoB cTaBUTCSA, €CIIH pelieHo MpaBuibHO 50% KOHTPOJILHON pabOThI

12 6annoB ctaBuTcs, eciu penieHo 60 % KOHTPOIBHOM padOThI

14 6annoB ctaButcs, eciu petieHo 70 % KOHTPOIBHOM padOThI

16 6amoB crtaButcs, eciu petieHo 80 % KOHTPOIBHOM padOThI

18 6amnoB cTtaButcs, ecinu peuieHo 90 % KOHTPOIBHOU padOThI

20 6amnoB craButcs, eciau pemeHo 100 % KOHTpOIbHOM paboThI

Ecnu pemmieno menee 50% paboThl, TO OHA HE 3aCYUTHIBACTCS U CTYJICHT 00513aH
€€ 3aHOBO HAIMUCaTh.

Kpurepuu oueHuBanusi 1a060paTopHbIX padoT:

3 Gaiia cTaBUTCS, €CIH CTYIEHT BBITOJIHWI paboTy B OJTHOM 00BEME € COOII0Ie-
HUEM HEOOXOIMMOM TIOCIIEIOBATEIbHOCTH MPOBEICHUS OMBITOB M M3MepeHuid. HaydaHo
IpPaMOTHO, JIOTHYHO Onucall HabJoeH!s ¥ c(OPMUPOBAJ BHIBO/IBI U3 ONbITa. B mpe-
CTAaBJICHHOM OTYETE MPABHJIBHO U aKKYpaTHO BBHITIOJHWII BCE 3aIlMCH, TaOJIMIIbI, Tpa-
(buKH, BEIUMCICHUS U CEIal BHIBODI.

2 Gamna ctaBUTCS, €CiaM padOTa BBINOJHEHA NMPAaBUIBHO HE MEHEE YeM HamoJIo-
BHHY, HO 00BbEM BBITIOJIHEHHOW YaCTH MO3BOJISIET MTOJIYyYUTh MIPABUIIbHBIE PE3YJIbTATHI.
B otuere ObuM AOMyIIEHBI B O0IIEH CI0KHOCTH HE OoJiee IBYX OIMMOOK (B BHIYHUCIIE-
HUSX, TaOJIMIAaX) HE MPUHIMIHAIBHOTO JIJIsl JAHHOW pabOThl XapakTepa, HO MOBJIUSIB-
IIMX Ha pe3yJIbTaT BbINoJHEHuA. Jlomyckaer rpyOyro ommoOKy, KOTOpasi UCTIPABIIsETCS
1o TpeOOBAHUIO MTPEMNO/IaBaATEIIs.

1 Gamt cTaBUTCSA, €CIM 0ObEM BBITTOJIHEHHON YacTH pabO0Thl HE TO3BOJISIET ClIeTaTh
MpaBUJIBHBIX BHIBOJIOB. B 0TUeTe 0OHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OT-
MeYeHHbIE B TpeOoBaHuUsX K 3 6aiam. Jlomyckaer n1Be u Oosiee rpyObie OIIMOKH B X0/1€
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IKCIIEPUMEHTA, B OOBSICHEHHH, B O(POPMIIEHUN PAOOThI, KOTOPHIE HE MOKET UCTIPABUTh
Jla’ke 0 TPeOOBAHUIO MpernoaaBaTesl.

Jl7is OlleHKW 3HaHWM, YMEHUH, HABBIKOB U (DOPMHUPOBAHHS KOMIIETEHIIUU 1O JUCIIU-
IUTMHE IPUMEHSATCA 0AJVIbHO-PEHTHHIOBAsI CUCTEMA KOHTPOJISI M OLIEHKH yCIIEBAEMO-

CTHU CTYIACHTOB

CucremMa peiiTHHIOBOI0 Y4¢éTa 3HAHUI ¥ HABBIKOB CTY/JIE€HTOB:

. WNurepsan | [loBTop- | Pelitunarosas
OneHrBaeMbIi TapaMeTp
OIICHKH HOCTb o1leHKa (0asibl)
Jlexmpm 0-1 8 4-8
Hocemere JlaGopatopHbie pabOTHI 0-1 8 8 12-16
KoHnTtposnbHble 3a1anus 0-10 4 20-40
Tekymas oueHka _
3HaHMI ¥ Hapbl- | OTYCT O IPOJETaHHON Ja- 1-3 8 12-24 |44-84
KOB OopaTopHOI1 paboTe
KonTtposrHas pabota 0-20 1 12-20
Hrorosast cymma 6anioB 56-100
HeynosneroBputensHo 0-55
. yIOBIETBOPUTEIBHO — 56-69
Huddepennpanus uTOroBol OLEHKH xoporo— 70-84
ormmyHo — 85-100

CrtyzaeHTsl, He HAOpaBIIMEe MUHUMAIBHYIO CYMMY 0ajlIOB, WJIM HE 3aKPBIBIIUI 3310J1-
YKEHHOCTH, HE MOJIYYarOT OLIEHKY-aBTOMAT U CHAOT 3a4€T 110 TPAAULIMOHHON CUCTEME
KOHTPOJISI M OLICHKH YCIIEBAEMOCTH CTYJAEHTOB. /I IomycKa K 3a4eTy ¢ OLEHKY
HEe00X0AMMO 3aKPBITh BCE 32/10JI2KCHHOCTH.

Kpurepun ouenku:

Ouenka

Kpurepuu oueHuBanus

Bricokuit ypo-
BEHb «5»
(oTIM4HO)

OIICHKY «OTJIMYHO)» 3aCJIy>KHUBAET CTYJIEHT, OCBOMBIIIUN 3HAHMUS,
yYMEHUS, KOMIIETEHIIMM U TEOPETUUYECKU MaTepuan 06e3 mpoode-
JIOB; BBIMIOJIHMBIIUN BCE 3aJaHus, MPEIyCMOTPEHHbIE YUYCOHBIM
IJJAHOM Ha BBICOKOM Kay€CTBEHHOM YPOBHE; MPAKTUYECKHE
HABBIKH MPOGECCHOHAITBHOTO MPUMEHEHHUSI OCBOCHHBIX 3HAHUU
c(hOpMHUPOBAHBI.

KomniereHuun, 3akpenjiéHHbIe 32 TUCUUILIMHON, chOopMUPO-
BaHbI HA YPOBHE — BHICOKMIA.

Cpennuii ypo-
BEHb «4»
(xoporiio)

OIICHKY «XOPOII0» 3aCIy>KHUBACT CTYJEHT, TPAKTUUECKH TOJIHO-
CThIO OCBOMBIIMWA 3HAHMS, YMEHHUS, KOMIIETEHIIMM U T€OpeTUYe-
CKUW MaTepuall, yueOHbIe 3aJlaHUsl HE OLEHEHbl MAKCUMaJIbHBIM
4yucioM 0ajuioB, B OCHOBHOM C(OpMHUPOBa MNpPaKTUUYECKUE
HABBIKH.

Komnerenuun, 3aKkpeniéHHbIe 32 TUCUMILIMHOM, chopmMupo-
BAHbI HA YPOBHE — XOPOIIU (CpeaHuil).
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OLICHKY «YyJOBJIETBOPUTEJIBHO» 3aCIy’)KHBA€T CTYIEHT, 4Ya-
CTHYHO C IpoOeiaMu OCBOUBILIMHM 3HAHUS, YMEHUS, KOMIETCHIINU
[ToporoBelif | ¥ TeOpETUUECKHI MaTepra, MHOTHE yueOHbIE 3alaHusl TuO0 He
YPOBEHB «3» | BBIMOJHUI, JIMOO OHU OIICHEHBI YMCJIOM 0ayioB OJIM3KUM K MU-
(YIOBJIETBOpHU- | HIMAJIBHOMY, HEKOTOPbIE MPAKTUYECKUE HABBIKM HE CPOPMHUPO-
TEJILHO) BaHBbI.
KoMmnerenuuu, 3aKkperiéHubie 3a JUCHUILIMHON, chopMupo-

BAHbI HA YPOBHE — I0CTATOYHBIH

MuHHMATL- | OUEHKY «HEYIOBJIETBOPUTEIBHO» 3aCIy’KUBAET CTYIECHT, HE
OCBOMBIIIMN 3HAHMS, YMEHHUS, KOMICTCHIUM M TEOPETUUYECCKUI
MaTtepuaj, ydeOHBIe 3aJaHus HE BBIIMOJHHII, IIPAKTHUYECKHUE
HAaBBIKH HE C(DOPMHUPOBAHEL.

BJICTBOPH- KoMnereHnuu, 3aKpenjiéHHble 3a TUCHUILJINHON, He chopMu-
TEJIBHHO) POBAHBI.

HBII YPOBEHb
«2» (Heyno-

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE o0ecneuyeHre JUCHUILINHbI
7.1 OcHOBHas JauTEpPaTypa
1) Xumus [DnekTpoHHbIH pecype] : yueoHoe nocobue / E. A. Ymokuna, H. K. Map-
ThIHOBA ; Poccuiickuil rocyaapcTBeHHbIN arpapHblid yHuBepcuTeT - MCXA nmenu K.
A. TumupsizeBa (MockBa). - DNeKTpOH. TEKCTOBBIE JaH. - Mocksa : PTAY-MCXA
uM. K. A. Tumupsizena, 2016. - 121 c. : puc., Ta0:. - 3ari. ¢ TUTYJ. dKpaHa. - DJIeK-
TPOH. Bepcus Mey. myonukanuu . - bubnuorp.: c. 119 (14 Hass.).
Ccrinka Ha onHbIN Tekcet: http://elib.timacad.ru/dl/local/414.pdf
2) Xumus ¢ MpUMEpaMu pPelIeHus 3a1a4 [ DIeKTpOHHBINA pecypc] : yueOHOoe ocodue /
E. A. Ymokuna, JI. 0. JIémuna, A. JI. JImutpeBckuit ; Poccniicknii rocy 1apCTBEH-
HbIl arpapHbiil yHuBepcuteT - MCXA umenu K. A. Tumupsizesa (Mocksa). - Dmek-
TpOH. TeKcToBbIe aH. - MockBa : PTAY-MCXA um. K. A. Tumupszena, 2016. - 109
C. : puC., Ta0J. - 3arji. ¢ TUTYJL. YKpaHa. - DJIEKTPOH. BEpCUs Tey. MyOJUKaIUH .
Ccoinka Ha nosiHbIM TeKcT: http://elib.timacad.ru/dl/local/413.pdf
3) Xumus : yueonuk / JI. H. bnunos, U. JI. Ilepdunosa, T. B. Cokomnoga, JI. B. FOma-
meBa. - Cankr-IlerepOypr : Jlans, 2021. - 272 ¢. - ISBN 978-5-8114-2038-4. - Tekcr
: DIIEKTPOHHBIH // JlaHb : aNeKTpoHHO-O0MOMMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/168927.

7.2 JlonoJiHUTEJILHAA JIUTEPATYpa

1. O6mas xumus [Tekcr] / H. B. KopoBuH. - 2-e u3a., ucnp. u gom. - M. : Beici.
mk., 2000. - 558 c.

2. Heoprannueckas xumus [Tekcr] : yueOHuK jy1s c.-X. By30B / I'. I1. XoMueHKo,
. K. IlutoBuu. - 2-e uza., nepepad. u poi. - M. : Beicias mkona, 1987. - 464 c.

3. O6mas xumus [Texct] / H. JI. I'nunka ; pen. Pabunosuu B.A. - 23-e u3z., ucnp.
- JI. : Xumus, 1983. - 704 c. - bubnuorp.: c. 683-684. - 1-80 p. IMeH. yka3.: ¢. 685-
686. IIpenm. ykas.: ¢. 687-712

4. 3angauu u ynpaxHenus no oouieit xumuu [Tekcr] / H. JI. ['nmunka ; pen.: Pabu-
HoBuY B.A., PyOuna X.M. - 24-¢ uzn., ucnp. - JI. : Xumus, 1986. - 272 c.
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7.3 HopmaTuBHbIE PABOBbIE AKTHI
OTCYTCTBYIOT
7.4 MeToan4ecKue yKa3aHHsl, peKOMEHIALUH U IPyIrue MaTepuabl K 3aHATHAM
OTCYTCTBYIOT
8. [lepeuenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHMKALMOHHOI ceTn «H-
TePHeT», He00OXOAUMBIX VIS OCBOCHHS I CHUILIUHbI

o http://www.chemnet.ru/ (OTKpBITBII TOCTYII)

« http://elibrary.ru — snexkTponHast OuMOIMOTEKa, COAEPIKHUT CTaThbH U3 OoJjiee
30 000 >xypHanoB, (OTKPBITBIA JIOCTY)

o http://www.xumuk.ru/ (OTKpBITBI JOCTYTI)

o http://mww.hemi.nsu.ru/ (oTKpeITHII TOCTYIT)

o http://www.himhelp.ru/ (oTkpbITBII TOCTYIT)

o https://yandex.ru/ - mouckoBbie CHCTEMBI. (OTKPBITHIN TOCTYII)

https://www.google.ru/ — mouckoBbie CUCTEMBI. (OTKPBITHIHN TOCTYII)

9. IlepevyeHb NPOrpaMMHOro odecriedeHus1 H MHGOPMAIMOHHBIX CIIPABOYHBIX
cucTemM
OTCYTCTBYIOT
10. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl, HE00X0IMMOIi IJI OCYIIeCTB-
JIeHUsI 00pa30BaTeIbHOIO NMpoLecca Mo AUCHUIINHE
Tabnuua 10
CeeneHus 00 00eCIIe4eHHOCTH CIIENMATU3MPOBAHHBIMHY AYAUTOPUAMHU, Ka-
OMHeTaMH, JIa00PATOPUSIMH

HaumenoBaHue crienuaJjib-
HBIX IIOMEIIeHN U nmoMele-
HUH J1J151 CAMOCTOATEIbLHOM
padoTsI (Ne yueOHOro Kop-
nyca, Ne aynuropumn)

OcHalIEeHHOCTH CHIeHAJIbHBIX MOMEIICHUHN U
NMOMEILIEHUH VISl CAMOCTOSAITeIbHOM PadoThI

1 2

kopnyc 23, ayautopus 12 1. Ctonbl 1abopaTopHbie — 3 IT.

2. TabGypetkwu - 20 .

3. Cron npenogaBaTeabCKuii — 1 mT.

4. BoiTspxkaol mkad — 1 mr.

5. Tabypetku - 10 mt.- (210136600002899)

6. Jlocka yueOHast - 1 . - (410136000001829)
7. bans koMOMHUpPOBaHHAS - 2 IIIT.-
(210134000000411, 210134000000412)

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

9. Bechl npeniu3noHHbIE - | 1IT.-

(410134000001398)*

10. HenTtpudyra nadboparopnas - 1 mir. -
(410134000000819)

11. Becol moprmonnsie SK-1000 - 1 .-
(210134000000413)

kopnyc 22, ayautopus 201 1. Ctosibl 1abopaTopHbIe — 3 HIT.
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2. Tabypetkw - 20 .

3. Cron npenojaBaTebcKuii — 1 mT.

4. BortsoxHoM mikad - 1 mT.

5 TaGypetkwu - 10 mT.- (210136600002899)
6. ocka aynuropHas - 1 mir. -
(410136000004314)

7. DI1. Ie4b CONPOTUBICHUS - | IIT.-
(410134000000193)

8. bans xomOMHUpOBaHHAS - 2 IIT.-
(210134000000409, 210134000000410)

9. llenTpudyra nadopaTopHO-KIMHUYECKas - 1
mt.- (410134000000192)

10. ®oromerp KOK3 - I mr. -
(410134000000186)*

11. pH MeTp MunmImMBOABTMETP - 2 WIT. -
(410134000000189, 410134000000190)

* 000pyI0BaHME, UCIOJIB3yEMOE JJIsl MPAKTUYECKON MOTOTOBKH

s camMocTOsITeIbHOM pabOThl CTYACHTOB HMCHOJB3YIOTCS pecypchl LleHTpais-
HOH Hay4uHoU OmOnmorexku umeHnn H.M. XKenesznosa, Bkirouaromiye 9 yuTaabHbBIX 3a-
JIOB, OPTaHU30BAHHBIX IO MPUHITUITY OTKPHITOTO JOCTyNa U ocHameHHbIx Wi-Fi, Un-
TEPHET-IOCTYNIOM, B TOM YMCJII€ 5 KOMIBIOTCPU3UPOBAHHBIX UHMTAJIBHBIX 3AJI0B, a
TaK>K€ KOMHATBI CaMONOATrOTOBKHU B 0OmmIeKUTHSAX Ned 1 Ne5.

11. MeToauueckue PEeKOMEeHIAlUMA CTYACHTAM 110 OCBOCHHUIO JUCIHUILINHDbI

OO0pazoBaTeNbHBINA MPOIECC MO JUCIUIUIMHE XUMUSI OPTaHU30BaH B (opme
y4eOHBIX 3aHATUN (KOHTAaKTHas padoTa (ayIUTOPHOM M BHEAyAUTOPHOM) 00yUaro-
IIUXCSl ¢ TPernoiaBaTeeM U CaMOCTOsITeNIbHAsE paboTa oOyyaromuxcs). Y4eOHbie
3aHATHS (B TOM YHCIIE TI0 Peai3aIlii MPAaKTUIECKON TIOJTOTOBKH) MPEACTABICHBI
CJICIYIONTUMHU BHJIaMHU, BKJIFOYAs YUeOHBIC 3aHATHS, HAIIPaBJICHHBIC HA MpaKTHYe-
CKYIO TTOATOTOBKY OOYYarOIIMXCS W MPOBEACHHUE TEKYIIEro KOHTPOJIS yCIeBaeMO-
CTH:

JIEKIINH;

nabopaTopHbIe pabOTHI;

TPYIIOBBIE KOHCYJBTAIMU U WHIUBUyAIbHBIE KOHCYJIBTAINH, TTPEAYCMATPH-
BAIOIINE UHIMBUIYATBHYIO paOOTy MPEnoiaBaTesis ¢ 00yJaronmumcs;

camocTosITeNbHasl paboTa 00yJaroImuxcs.
Ha ydeOHBIX 3aHATHSX 00yYaromuyecs BBITIOJHSIOT 3allJIAHUPOBAHHBIC HACTOSIICH
IPOrPaMMOl OTZIeTIbHBIC BUIBI YI€OHBIX pabOT, B TOM YHCIIE OTACIBHBIX SJIEMEHTOB
paboT, CBA3aHHBIX ¢ OyayIiel npodeccuoHaabHON AeSTETbHOCTHIO.

[Tpu n3y4eHnn TUCIUTUTMHBI CTYIEHTY HEOOXOAMMO TMOCEIIATh JICKIIHH, BBITTOJ-
HUTH 1a00paTOpHbIC pabOTHI U CIaTh OTYET MO HUM, BHITIOJHUTH KOHTPOJIbHBIC 3a7a-
HUS TI0 COOTBETCTBYIOIIUM pa3zesiaM, HalmucaTh KOHTPOJIBHYIO padoTy.

[Tepen Hauanom 1abopaTopHOIl pabOTH HEOOXOIMMO U3YIHUTH TEOPHIO BOTIPOCA,
O3HAKOMHTHCS C PYKOBOJICTBOM I10 COOTBETCTBYIOIIEH pabOTe U MOATOTOBUTH IIPOTO-
KOJI TIpOBeNeHUsT paboThl: Ha3BaHWE padOTHI, 3arOTOBKA TAOMUI JJIS 3aNOJHEHUS
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HKCIIEPUMEHTAJIbHBIMU JaHHBIMH HAONIOJCHUN, YPaBHEHHS XUMHUYECKHX PEaKIIH,
pacueTHbie HOpPMYIIbI.

Jlns cnadn oTdera CleayeT NMPOaHAIU3UPOBATH SKCIIEPUMEHTAIBHBIE Pe3ylib-
TaThl, COMIOCTABUTh C TEOPETHUYECKUMHU MOJIOKEHUSIMHU WM CIPABOYHBIMU JTaHHBIMH,
0000UIUTH Pe3yIbTaThl UCCIIETOBAHHUI B BUJIE BHIBOJIOB M0 pabOTe, HAMKMCATh OTBETHI
Ha BOIPOCHI, IPUBEACHHBIE B METOJMYECKOM MOCOOHE.

Buabi u gopmbl 0TpadOTKM NPONMYIEHHBIX 3aHATHIA
CTyneHT, MpoIyCTUBIINN 3aHATHSI, 00s13aH BBIMOJIHUTH BCE JIAOOpATOPHBIE pa-
00ThI, pEHINTH BCE KOHTPOJbHBIE 3aJaHus IO MPOMYILEHHOMN TeMe.

12. MeToanvecKkue peKOMEHAALMH NMPENnoaaBaTessiM M0 OPraHu3anun 00ydeHust
10 JUCHHUILIHHE

N3ydeHne qUCHUIUIMHBI CIIEAYyET HAYMHATh C TPOpadOTKHU paboyei MporpamMmel,
yaeauB 0co00e BHUMAHUE 1I€JISIM U 3aJladyaM, CTPYKTYpe, COJIEPKAHUIO Kypca.

[Ipuctynas K YTEHUIO JEKIUH, CIIETyET BBISICHUTh YPOBEHL 0A30BbIX 3HAHUM CTY-
JIEHTOB, 00pucOBaTh NPO(EeCcCHOHATBLHBIC 1€ U MEPCHEKTUBLI U3YyUYCHUS JUCIHU-
IJTMHBI, JIOBECTU O BHUMaHUS CTYJICHTOB CTPYKTYPY Kypca U €ro pa3fieibl, a B Jajlb-
HEWIlIeM yKa3bIBaTh HAuaj0 U OKOHYAHUE KaXKJIOro pasjelia (TeMbl), 00yJaromue 3a-
JTa4M, UTOT U CBSI3b CO clieayronum. JKenareabHo pa3bsICHUTh OCOOCHHOCTH KOHCIIEK-
TUPOBAHMUS JIEKIHUH MO TaHHOW nucuuIuinHe. O qHOBPEMEHHOE MPEOCTABICHUE KpaT-
KOT0 WJUTFOCTPUPOBAHHOTO JIEKIIMOHHOTO Kypca B 3JIEKTPOHHOM BapUaHTE MO3BOJIUT
3HAYUTEIBHO SKOHOMUTH JIEKIIMOHHOE BpeMsi. OHAKO 3TO HE 03HAYAET OTMEHY KJjlac-
CHUYECKOT0 JIEKIIMOHHOTO MPOLIECcCa, YaCThI0 KOTOPOTO SIBJSIETCS HAITMCAHUE KOHCIIEK-
TOB - JUIs (PUKCalUK OJTy4YeHHOU HH(OpMAIUU B aMsTH cTyeHTa. OCHOBHBIE TOJIO-
YKEHUS Kypca, OTpeIeJICHUs U BBIBOJIBI 110 Hanbosiee MpoOJIEeMHBIM BOIIPOCAM BbIIETIs-
IOTCSl MTHTOHAIIMEW I BBIHOCATCS Ha Ay IMTOPHYIO JOCKY (MYJbTUMEAUINHBIN YKpaH).
Heo0xoaumblii MIUTFOCTPATUBHBIA MaTepuai npejiaraerca K 0O3HaKOMJIEHUIO B BHJIE
MYJIbTUMEIUA-TIPE3EHTALMM WU TJIaKaTOB. TeopeTHYECKUe MOIOKEHUS MOSCHSIIOTCS
MPaKTUYECKUMH MIPUMEPAMU, XapaKTEPHBIMU IS TpeaAMeTHOM obnactu. C 11eNblo ak-
TUBHU3AIIMU BHUMAHUSI CTYACHTOB PEKOMEH/IY €TCSl BHOCUTh B IIPOLIECC JICKIIMH DJIEMEHT
JMCKYCCUH, o0pamiasch K MOJJUHHBIM (PaKkTaMm, JUYHOMY OIBITY MperojaBaTess U
HAOJIOICHUSM CITyIIaTeseil. DTOMY ke CITY>KUT TECHasl CBSI3b TEOPETUIECKUX TTOJIOKE-
HUM 1 BBIBOJIOB C TIPAKTUKON U Oy IyIIeH mpodecCHoHaIbHOM AesITETbHOCTHIO CTYICH-
TOB.

[Tpu opranuzanuu 1a60paTOPHBIX pabOT BaXKHO MTPABUIIHLHO ONPECIUTH TPHOPH-
TETHBIC HAINPaBJICHUS B BHIOOPE 3a/1ay U 3a7jaHuil. DTO aKTyaJIbHbIE BOIIPOCH TCOPHH
U UX MPAKTHUYECKOTO MPUIIOKEHHUS, OTPA0OTKA XapaKTEPHBIX MPEAMETY IeHCTBUA. 3a-
naHus Ha JabopaTopHbIe padOTHI JOHKHBI OTBEYATh YUeOHOMY IIJIaHy JTACIUTITUHBI U
OBITH HANpPaBJICHBI HA PA3BUTHE CAMOCTOSITEIIbHOCTH U TBOPYECKOW aKTUBHOCTHU CTY-
JEeHTOB. B 3aBUCMMOCTH OT cojiepkaHus, 1abopaTopHble pabOThI BBHIOJIHSIOTCS CTY-
J€HTaMHU MHJIMBUAYAJIbHO WIN IPYNIIAMH, YTO MO3BOJISIET PA3BUBATh HABBIKM TBOpYE-
CKOTO OOIIEHUS], BBIOJIHATh PaO00OTy Ka4e€CTBEHHO, B CPOK U C COOIIOCHUEM MPABUI
TexHUKU Oe3onacHocTu. [lepen Tem, Kak pa3peliuTh CTyI€HTaM IPUCTYIIUTD K BBINOJ-
HEHUIO paboThI, cieayeT yOeauThCsl B UX MOJITOTOBIEHHOCTH. B mpoiiecce paboTsl 10-
MyCKAaeTCs HEOOXOAMMOE TEepPEeMEeNIeHUe CTYACHTOB TO ayJuTOpWH, OJIHAKO
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3aMpenieHo OECIENbHOE X0XKICHHUE U HapyIlIeHHe nopsika. [I[poBepKy 0T4ETOB IIPOBO-
JUTH TI0CJIE OKOHYAHUs pabOThI B 1aOOpaTOPHH.

IIporpammy pa3padoraJ:
TauaeB M.B., K.X.H., 1OIICHT
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PELHEH3USA
Ha pa6ouyio nporpammy aucuunnibl 51.0.07 «Xumus» OIIOII BO
no cnenuajbHocT 23.05.01 HazeMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBA,
cnenuanu3anuu: TexHuyeckue cpeacTBa NPUPOAO00YCTPOICTBA M 3allIUTHI B Ype3-
BbIYAHHBIX CUTyalsIX, ABTOMOOMJIbHASI TEXHUKA B TPAHCHOPTHBIX TEXHOJIOTHUAX
(kxBajgu(UKATHNA BHIMYCKHAKA — CIEIUANCT)

A Mynzepom CyneliMaHOM, TOLIEHTOM Kadeapbl CelbCKOX035HCTBEHHOTO BOJIO-
CHa0KEeHHUsI, BOJOOTBEIEHHS, HacocoB U HacocHbIX cTaHimii @I'BOY BO «Poccuiickuii
rocyaapcTBeHHbIN arpapHbiid yHuBepcuteT — MCXA umenu K.A. TumupsizeBa», Kanau-
JaTOM TEXHUYECKHUX HayK (Jajee Mo TeKCTY PELEH3EHT), IpoBeeHa peleH3us padbouei
nporpammbl guciutInabl « XuMus»y OITOIT BO no cnenmansnoct 23.05.01 Hazemusbie
TPAHCIIOPTHO-TEXHOJOTUYECKUE CPEACTBa, crenuanu3anus «TexHudeckue cpeacrna
IPUPOI000YCTPONCTBA U 3AIUTHI B YPE3BBIYANHBIX CUTYAIUSIX» U «ABTOMOOUIIHHAS TEX-
HHUKA B TPAHCIIOPTHBIX TEXHOJIOTHUAX» (KBATM(HUKAIMS BBITYCKHUKA — CIICIIUAIIUCT) pa3-
paborannoit B ®I'BOY BO «Poccuiickuii rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET —
MCXA umenu K.A. TumupsizeBa», Ha kadenpe MaTepruaIoBeIeHHs U TEXHOJIOTHH Malllu-
HocTpoeHus (pa3zpadoruuk — TauaeB Makcum Brnagumuposuuy, 1oueHT Kadeapbl MaTepu-
aJIOBEJICHUS Y TEXHOJOTUU MAIIMHOCTPOCHUS, KAaHAUIAT XUMUYECKUX HAYK).

PaccmoTpeB npeacTaBIeHHbBIE HA PELIEH3UIO MATEPHUAIIbI, PELEH3EHT IIPUILIEIN K CJIe-
JYIOIMM BBIBOJIAM:

1. llpenssiBnenHas paboyas mporpaMma AUCIHUIUIMHBI « XUMHsD (JIajee MO TEKCTY
[Iporpamma) coomeemcmsyem tpedoBanmsiMm ®I'OC BO mo cnenmansaoctn 23.05.01
HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKHUE cpeacTBa. [Iporpamma codepowcum Bce oc-
HOBHBIC pa3Jieiibl, coomeenicmeyem TPeOOBAHUSIM K HOPMATUBHO-METOJAUYECKUM JIOKY-
MEHTAaM.

2. lIpencraBnennas B [IporpamMmme axmyansnocms yueOHOW TUCIMILTAHBI B paMKax
peammzaruu OITOII BO ne noonescum comnenuro — TUCIUTIITAHA OTHOCUTCS K 0053aTeIb-
HOM yacTu yueOHoro mukia — b1.

3. I[IpencraBnennsie B [IporpamMmMe yestu TUCIUILIMHBL cOOmMEemcmayom TpeOOBaHUIM
®I'OC BO no cneumanbHoctd 23.05.01 HaszemHble TpaHCTIOPTHO-TEXHOJOTUYECKHE
CpeACTBa.

4. B cootBerctBuM ¢ [IporpamMmoii 3a AUCHUIUIMHON «XUMUS» 3aKpeIUieHO 1komne-
menyusa. Jlucuumivia « Xumus» u npeacrasieHHas [Iporpamma cnocobna peanuzosams
UX B OOBSBICHHBIX TpeOoBaHUSX. Pe3ynbmamul oOyuenusn, nipeacrasieHnubie B [Ipo-
rpaMMe B KaTE€ropusix 3HaThb, YMETb, BIAJIETh coomeencmeyiom cnelupuke u coaepiKa-
HUIO JUCHUIUIMHBI U 0eMOHCMPUPYION 803MOHMCHOCHb TIOTYUCHUS 3asIBICHHBIX PE3YJib-
TaToB.

5. O6mast TpyA0EMKOCTh TUCIUIUIUHBI « XUMHSD» COCTaBISIET 3 3a4€THBIC €IUHUIIBI
(108 yacoB/ 3 HUX 4 yaca MPAKTHYECKOW TOATOTOBKH).

6. Mudopmaiius 0 B3aMMOCBSI3M M3y4aeMbIX JUCIMIUIMH U BOMPOCAM HCKIIIOUCHUS
nyOnMpoBaHUs B COACPKAHUU TUCUUIUIMH coomeemcmeyem NeUcTBUTENbHOCTH. Jluciu-
winHa «XuMus» B3auMocBsizaHa ¢ Apyrumu aucuurmuHamu OITOII BO u Yuebnoro
maHa no cnenuanbHocTy 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTMYECKHUE CPECTBA
¥ BO3MOXKHOCTb AyOJIMPOBAHUSA B COJIEPKaHUU OTCYTCTBYET.

7. IlpencraBnennas [IporpamMma npe/inonaraeT UCIoIb30BaHUE COBPEMEHHBIX 00pa3o-
BaTEJIbHBIX TEXHOJIOTUH, MCMOJIb3yeMble MPHU peau3aly pa3jiMyHbIX BUIOB yueOHOU
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pabotel. @opMbl 00pa30BaTENIbHBIX TEXHOJIOTUN coomeemcmeyrom crienuPuKe TUCIU-
TUUTMHBI.

8. IlporpaMma UCHUIIIMHBL «XUMHS» TPEANONAraeT 3aHsATUS B HHTEPAKTHUBHOU
dbopme.

9. Bunpl, conepkanue u TpyJ0EMKOCTh CAMOCTOATEIBHON pabOThl CTYIEHTOB, Mpel-
ctaBieHHbIe B [Iporpamme, coomeemcmeyiom TpeGOBaHUSAM K TOATOTOBKE BBIITYCKHUKOB,
conepxkammmcest Bo @PI'OC BO cniennanbroctr 23.05.01 HazemHble TpaHCIOPTHO-TEXHO-
JIOTUYECKUE CPENICTBA.

10. [IpencraBnennsie u onucanHbie B [Iporpamme popmel mexyweri OLICHKN 3HAHUMA
(KOHTpOJIBHBIC 3aJaHKsI, OTUYETHI 10 JIAOOPATOPHOM paboTe, pacueTHO-rpaduyecKas pa-
6oTa), coomsemcmeyiom cnenuPpuKe TUCIUTUINHBI U TPEOOBAHUSIM K BBIITY CKHUKAM.

®dopMa MpOMEKYTOUHOTI'O KOHTPOJISL 3HAHUH CTYAEHTOB, peaycMoTpeHHas [Iporpam-
MO, OCyIIeCTBIIsIeTCA B (hOpMeE 3aUeTa ¢ OLICHKOM, YTO coomeemcmayen CTaTyCcy TUCIu-
IJTMHBI, KaK JUCHUIUTMHBI 00s13aTeNbHOM yacTu yueoHoro nukia — b1 ®I'OC BO cnenu-
anbHOCTH 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTMUECKHUE CPEACTBA.

11. ®opwmpbl olIeHKHU 3HAHUH, MpeacTaBieHHbIe B [Iporpamme, coomsemcemsyrom cre-
uuKe AUCHUTIIMHBI M TPEOOBAHUSAM K BBIITYCKHUKAM.

12. YueGHO-MeTOIMUECKOe oOecreueHne JUCIUIIMHBI MPEACTaBIEHO: OCHOBHOM JIH-
TepaTypou — 3 UCTOYHMKA, JOMOJHUTEIHLHON TuTepaTypoil — 4 HauMmenoBanusi, utep-
HET-pecypchl — / ICTOYHUKOB U coomeemcmeayem TpedoBanusm OI'OC BO mo criennans-
HocTH 23.05.01 Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENICTBA.

13. MarepuanbHO-TEXHUYECKOE 00ECIIEYeHNE TUCIUTIIIMHBI COOTBETCTBYET CHCIIH-
(buKe TUCHUIUIMHBI « XUMHUS» U 00ECTICUMBACT UCIOJIB30BaHIE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX, B TOM YUCJIE UHTEPAKTUBHBIX METOJOB OOYUEHHUS.

14. Meronuueckue peKOMEHAAIMH CTYACHTAM W METOJIWYECKUE PEKOMEHIAINH
MpernoaBaTesiM Mo OpraHu3aIi O0ydYeHHUs MO AUCIMIUIMHE JAF0T MPEACTABICHUE O
cnenuduke 00yUeHHs 110 TUCIUTUINHE « XUMUS».

OBUIUE BbIBO/bI

Ha ocHOBaHMYM NPOBEICHHON PELEH3UU MOKHO CIIENIaTh 3aKI0YEHNE, UTO XapaKTep,
CTPYKTYypa U coaepkaHue padboueit nmporpammbl aucuuruinabl « Xumus» OITOIT BO nmo
cnennanbHocTH 23.05.01 HazemHbIe TpaHCHOPTHO-TEXHOJIOTUYECKHE CPECTBA, CTIeIHa-
au3ain «TexHuueckue cpefcTBa MPUPOI000YCTPONCTBA U 3aIMTHI B YPE3BBIYAMHBIX
CUTYyalUsX» U « ABTOMOOWJIbHAS TEXHUKA B TPAHCIIOPTHBIX TEXHOIOTHAX» (KBaTU(HUKA-
111 BBIITYCKHUKA — CIIEIIUAJIKCT), pa3paboTaHHas TOIIEHTOM KadeIpbl MaTepruaaoBeCHUS
Y TEXHOJIOTUU MAITMHOCTPOCHHM S, KaHAUAATOM XMMUYECKUX HayK, TauaeB M.B., cooTBeT-
ctByeT TpedoBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM 3KOHOMUKH, PhIHKA TPY1a
Y TIO3BOJIMT MpU €€ peajn3alliy yCHEeIHO 00ecneunTh (GOPMUPOBAHUE 3asIBICHHBIX KOM-
METCHINN.

Penenzent: Amu M.C., noreHT Kadeapsl CeTbCKOX03SIICTBEHHOTO BOIOCHA0KEHUSI, BO-
JOOTBEJIEHNUs, HACOCOB U HacocHbIX cTaHimi @I'BOY BO «Poccuiickuii rocy1apcTBeH-
HbIi arpapHblii yHuBepcuter — MCXA umenu K.A. TumupszeBa», kanauaaT TEXHUYE-
CKHMX HayK

« » 2021 r.
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