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1. llean 1 3aga9u TUCHHUIJIHHBI

IHeabr0o wu3ydeHUs TUCHMIUIMHBI «XHMHS» SBISETCS (OPMUPOBAHHE Y
CTY/JICHTOB OCHOBHBIX MPEJCTABICHHIA 00 OONIMX 3aKOHOMEPHOCTSAX MPUPOABI U
YACTHBIX 3aKOHAX XHMMHHU.

3agavyaMu TUCHMILTHHBI SBIISFOTCS:

- mpuoOpeTeHHMe 3HAHMK 00  OCHOBHBIX  XUMHYCCKUX  SIBICHHSIX;
byHIaMEHTAJIbHBIX  TOHATHAX, 3aKOHaX W  TEOPUAX XHMHH, XHUMHUYECKOMH
TEPMOJUHAMHUKY, KWHCTUKH, PABHOBECHSI M PAaCTBOPOB, JJICKTPOXUMHUYECKUX
MIPOIIECCOB, CBOMCTB METAJUIOB U HEMETAJLIOB;

- OBJIQJICHHE METOJaMH W TMpPUEMaMHU PEIICHUS KOHKPETHBIX 3aJad H3
pa3IMYHBIX 00JacTel XUMUH,

- (dopmMupoBaHHE CIOCOOHOCTH ONPENETSATh IO CHPABOYHBIM JAaHHBIM
TEPMOJUHAMHYCCKHE XapaKTCPUCTUKA XHUMHUYCCKHUX pEaKIui, BenuuuHbl pH w
XapPaKTEPUCTUKH JUCCOLHUAIIMH 3JICKTPOJIUTOB, POU3BOIUTH PACUEThl KOHIICHTPAIIUN
pPacTBOPOB Pa3IMYHBIX COSAUHEHHH, OIICHUBATh CKOPOCTh XUMHUYECKUX PEAKIIHH.

2. MecTO IMCUMILNIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl
JluciuIninHa OTHOCUTCS K IHCIUINIHHE 00s3aTenbHor yactu bioka 1 OIT BO.
Jlnis u3ydenus Kypca TpeOyroTCsl 3HaHUs, YMEHUS U HABBIKH, MTOJIyYE€HHbIE CTYI€HTaMHU
IIPY MU3YYECHHUH TUCHUIUIMH. «Marepuanosenenne», «Pusnka», «MareMaTnkay.
3HaHUA, TOJy4YeHHbIE B JaHHOM Kypce HEOOXOIUMBI Jii MOCIEAYIOLIETO
U3Y4YeHHUsS TaKUX JUCHUIUIMH Y4eOHOro mporecca, Kak «DIEKTPOTEXHHUKaY,
«CBapounble Marepuaib». [IpuoOpeTeHHble 3HaHUS B paMKax JAaHHOW JMCHUTUIMHBI
HEOOXOIMMbl B JalibHEWIIEM NpPH MOATOTOBKE BBIMTYCKHON KBaTu(UKAIMOHHOU
paboThI.

3. [lnanupyemble pe3ybTaThbl 00y4eHHs MO JUCHHUILINHE

3.1 llnanupyemMble pe3yabTaThl 00y4eHHs M0 AMCHMILINHE

OIIK-5. Cnioco0OeH Mcmosib30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, IEHCTBYIOIINE B
MPOLIECCE HW3TOTOBJICHHS MAIIMHOCTPOUTENBHBIX W3AEIuil TpeOyeMoro KadecTsa,
3aJJaHHOTO KOJIMYECTBA ITPU HAMMEHBIINX 3aTpaTax OOIIECTBEHHOTO TPY/Ia.

NHaukaTopbl KOMIIETEHIIMT, 3AKPeNJIEHHBIX 3a aucuuiuinaoi B OXOII:

NOIIK-5.1. /lemoncmpupyem 3uanus u annapam, ORUCLIBAIOWUL OCHOBHbIE
3aKOHOMEpPHOCMU, 0etCmBYIowue NPy peatu3ayul MexHoI02UYecKUX npoyeccos.

IToka3aTe/in OEHUBAHMS HHIMKATOPOB JOCTHKEHHS KOMIIETEHIUI

3HaTh:

31.1. OCHOBBI XMMHMUYECKUX SBJICHUH; (PyHIAMEHTAJIbHBIX MOHATHI, 3aKOHOB U
TeOpui OOIIEH XMMHM: YYEHHsS] O MEPUOJUYHOCTH, XUMHUYECKOM TEpMOIMHAMUKH,
XUMUYECKON KUHETUKH, TEOPUH PACTBOPOB, FJIEKTPOXUMHUECKUX MPOLECCOB, CBOKCTB
METaJIOB U HEMETAJUIOB.

31.2. OCHOBBI METOJOB HCCIIEIOBAaHHUS CBOWMCTB BELIECTB W MaTE€pUAIOB H
METO/1bl KOPPEKTHOM OLEHKH IMOIPEIIHOCTEN MPU MPOBEAECHUH 3KCIIEPUMEHTOB.

Ymern:

V1.1. Onpenensith TEPMOAMHAMUYECKHE XAPAKTEPUCTUKH  XUMHUYECKUX
peakuuii, BenuuMHbl PH W XapakTEPUCTUKKM  JUCCOIMAIMU  3JIEKTPOJUTOB,



MIPOU3BOAUTH PACUETHI KOHIIEHTPAIIMH PACTBOPOB PA3IMYHBIX COCTUHEHUN, OTIEHUBATh
CKOPOCTh XUMHUYECKUX PEaKIUi, OIEHUBATh KOPPO3HOHHYIO CTOWKOCTh METAJUIOB U
CKOPOCTbH JICKTPOXHUMHUECKON KOPPO3HH.
V1.2, IIpuMeHsTh Ha MPAKTUKE OCHOBHBIE METOIBI XUMHUYECKOTO KOHTPOJIS.
V1.3. Pemath KOHKpETHBIC 3a]1a4U U3 PA3IMYHBIX 00J1aCTeH XUMUH.

3.2. TexHoJioruu, odecneynBawye popMmupoBaHue KOMIETEHIM I
[IpoBenenue NEKIMOHHBIX 3aHATUN; BBINOJHEHHE JAOOPATOPHBIX 3aHSATHI;
CaMOCTOsTENIbHAs paboTa 10/ PYKOBOJCTBOM IPENo1aBaTels.

4. TpynoeMKoOCTh IMCHMILJIMHBI U BUABI Y4e0HOIl padoThI

Tabmuna la. Pacnpenenenue Tpy10eMKOCTH TUCIUTUINHBI 110 BUJAM y4eOHON paOOThI

Bun yuedHoii paGoTsl 3ayeTHbIe AKkaieMUYecKHe 4achl
eIMHUIIBI
O0mas Tpy10eMKOCTh TUCHUILIHHBI 4 144
AyauTopHbIe 3aHATHS (BCEro) 60
B toM uuncie:
Jlekunu 30
[Ipaktuueckue 3anarus (I13) HE IIPENYCMOTPEHBI
JlaGoparopnslie pabotsi (JIP) 30
CamocrosiTeibHAsE  padora  00y4YaKOUIUXCS 48+36(9K3)
(Bcero)
B towm uncre:
KypcoBas pabora HE MPEeIyCMOTpEeHa
KypcoBoii npoekt HE MPEyCMOTPEH
PacuerHo-rpaduueckue padOThI 8
Jlpyrue BUabl CaMOCTOSATEIbHON PabOThI:
- IOATOTOBKA K JIAOOPATOPHBIM 3aHITHIM 20
Texymmii KOHTPOJIb YCIIEBAEMOCTH U
HE MPEeIyCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)
Texymuii KOHTPOIb YCIIEBAEMOCTH H 20+36(5k3)
MPOMEKYTOYHAs aTTecTalusl (9K3aMeH)
I[IpakTHYecKkasi MOATOTOBKA NMPHU Peain3aluu 0
AUCHUILIMHBI (BCEro)

3AOUYHAA ®OPMA OBYUYEHU A
Tabmuna 16. Pacipenenenne Tpy10€eMKOCTH JUCITUTUIMHBI IO BUAAM y4eOHOUM paboThI

Bun yueoHoi paGoThl 3adeTHbIe AxafeMHYecKHe 9achl
eIMHULbI

O0miasi TPy10eMKOCTh AUCHUTLTHHBI 4 144
AynuTOopHBIe 3aHATHS (BCEro) 12
B towm uncre:
Jlexmun 4
[Ipaxtrueckue 3ansaTus (113) HE TIPETYCMOTPEHBI
JlaGopatopnsie pabotsi (JIP) 6
CamocrosiTesibHAasi  padora  00y4YaroLIUXCS 125+9(3k3)
(Bcero)
B toM uunciie:
Kypcosas pabora HE NIpeyCMOTpEHa
KypcoBoii mpoekt HE IIPEYCMOTPEH
PacuerHo-rpaduueckue paboThI 25
Jlpyrue BUabl CaMOCTOSATEIbHOM PaOOThI:
- H3yYEHNE TEOPETUICCKON YaCTH AUCITUTUINHEI 45




- IOATOTOBKA K JIAOOPATOPHBIM 3aHITHIM 25
Texyuuii KOHTPOJIb YCIIEBAEMOCTU U
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)
Texymmii KOHTPOJIb YCIIEBAEMOCTH U
MPOMEKYTOYHAs aTTecTalus (9K3aMeH)
IIpakTHYeckasi MOATOTOBKA NMPHU peain3aluu 31
AUCIHUILIMHBI (BCEro)
B tom uncre:

HE MPEIyCMOTPEH

30+9(ak3)

KypcoBas pabora HE MPEeIyCMOTpEeHa
KypcoBoii npoekt HE MPEyCMOTPEH
PacuerHo-rpaduueckue pabOThI 25
[Ipaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
JlaGopatopnsie pabotsi (JIP) 6

5. CTpykTypa M cofepkaHue I CHUILTHHBI
5.1. CTpykTypa IMCHUIIIHHBI

OYHAA ®OPMA OBYUEHUA
Tabnuna 2a. Moaynu JUCHUIUIMHBL, TPYJOEMKOCTh B 4acax M BUJIbI y4eOHOM paboThI
Ne HaumenoBanme Tpya-tb| Jlekuuu | IlpakTuy. JIao. Cam.
MOTYJIst Yachl 3aHATHS | NPAKTHKYM pa6ora
1 |OcHOBHBIC IOHATHS U 19 3 - 6 6+4(9k3.)
TEOPETUYCCKHE MTPEICTAB-
JIEHUS O0IIENH XUMUH
2 |CtpoeHue BemecTna. 14 4 - - 6+4(3K3.)
[lepuoanueckas cucrema
3JIEMEHTOB. XUMUYECKast
CBSI3b
3 |DneMeHThl XUMUYEeCKOU 18 4 - 2 6+6(3K3.)
TEPMOJIMHAMHKH.
4 |OCHOBBI KHHETHKH 17 3 - 4 6+4(oK3.)
XAMHUYECKHUX peaKui
5 PactBopsI 24 6 - 4 8+6(9K3.)
6 |OKHCIUTEIbHO-BOCCTAHO- 28 6 - 8 8+6(3K3.)
BUTEIIbHBIC PEaKIUH.
DNEKTPOXUMHUUECKHE
TIPOIIECCHI
7 |Xumus metannos 22 4 B} 4 8+6(ox3.)
Bcero Ha quCHMITIHHY 144 30 - 30 48+36(ok3)

3A0OUYHAS ®OPMA OBYYEHUA
Tabnuna 26. Moaynu AUCHUIUTUHBL, TPYAOEMKOCTh B Yacax U BUJbI yueOHOU pabOThI

Ne HaumenoBanme Tpya-tb| Jlekuuu | IlpakTuy. JIao. Cam.
MOYJIfA 4acel 3aHATHA | MPAKTHKYM pa6ora
1 |OcHoOBHBIEC TOHATHS U 16 - - - 15+1(3k3)

TEOPETUYECKHE MPEICTAB-
JIEHUS O0IIENH XUMUH

2 |CtpoeHue BemiecTna. 17 1 - - 15+1(3k3)
Ilepuoauueckas cucrema
2JIEMEHTOB. XUMHUYECKast
CBS3b




3 |DneMeHThl XUMHUYECKON 13 - - - 12+1(3k3)
TEPMOTUHAMUKHU

4 |OcHOBBI KMHETHKH 15 - - 1 13+1(9x3)
XAMHUYECKHUX peaKui

5} 23 1 - 1 20+1(3x3)
PacTtBOpBI

6 |OKHUCIUTETBHO-BOCCTAHO- 30 1 - 2 25+2(3K3)
BUTEIIbHBIC PEAKIIHH.
DNEKTPOXUMHUYECKUE
TIPOIIECCHI

7 30 1 - 2 25+2(3K3)
XUMHS METAJIOB

Bcero na nuciuniauny 144 4 - 6 125+9(3k3)

5.2. Conep:kanue TUCUUIIMHBI

MOAYJb 1 «OCHOBHBIE IIOHATUSA U TEOPETUYECKHUE
IMPEJICTABJIEHUA OBI[IEI71 XUMUN»

XuMus — HaykKa O BEIIECTBE M €ro MpeBpalleHusXx. Xumudeckas ¢dopma
newkeHus: Marepuu. [Ipenmer xumuu. OCHOBHbIE XUMHUYECKHE MOHATHSA. OOmme
3aKOHBI XUMHUH. 3aKOHBI CTEXHMOMETPHUH, SKBUBAJICHTOB. JKBUBAJICHT, SKBUBAJICHTHAS
Macca BeniecTBa. CTeXHOMETPUUYECKHUE PACUETHI.

MOAYJb 2 «CTPOEHME BEIECTBA. IIEPUOAUYECKAS
CUCTEMA SJIEMEHTOB. XUMHNYECKAS CBA3b»

[lepuoguueckuit 3akoH J[.M.MenneneeBa Ctpoenue BemiectBa. CocTaBHBIC
yacTu aroMa. KBaHTOBO-MeXaHMUeCKass MOJIejb aroMa. KBaHTOBBIC YnciIa, OpOUTANIH,
JHepreTudeckue ypoBHU U nonypoBHU. [Ipunnun [laymu. [Ipasuno Xynna. [TpuHuun
HavMEHbIIEeH CBOOOJHOM 3HEpruu. DJIEKTpOHHAs KOHQuUrypamus atoma. BajneHTHbIe
AJIEKTPOHBI, BaJeHTHOCTh. CBoMcTBa aroma. llepmognueckas cucremMa XUMHYECKHX
3JIEMEHTOB: MEPUObI, TPYIIbI, HOATPYIIbIL. M3MeHeHne CBOMCTB aTOMOB B MEPHUOJIE,
MOJrpyMmIIe.

ITonatne o BajmeHTHOCTH. Buapl xmmmueckoil cBs3u. CBOIICTBA XMMHYECKOM
cBsi3u.  KoBajieHTHast  CBsI3b, MEXaHU3M  oOpa3oBaHus.  HampaBieHHOCTD,
HACBIIIAEMOCTh, MOJIIPHOCTh, MOJSPU3YEMOCTh KOBAJIEHTHOW CBSI3U. XHMHUYECKas
CBSI3b B KOMIUIEKCHBIX coeluHEHMsAX. CTpoeHue KOBAaJICHTHBIX MoJieKyJ. MoHHas
CBSI3b M €€ CBOWCTBA: HEHAIPABICHHOCTh, HEHACHIIIAEMOCTh. MeTaunueckasl CBs3b.
Bonoponnas cBsizb. Ban-gep-BaanbcoBbl B3aUMOIEHCTBUS.

MOJAYJb 3 «3JJEMEHTBHI XUMUYECKOM TEPMOJUHAMMKW»

[Ipeamer W MeTOABI XMMHMYECKOW TEPMOJMHAMHUKHU. TepMOIMHAMHUYECKUE
cucremsl. [lapameTpsl cocTosiHUA cucTeMBI. TepMoauHaMudecKni mpouecc. GyHKIMu
cocrosiHus. llepBoe Hawamo TepMoanHaMuku. 3akoH ['ecca. TeroBoit sddekt
XUMHAYECKOMN peakiuu. TepMOXuMUYECKue pacueTbl. BTopoe Havamo TepMOANHAMUKHY.
Outponusi. Oueprus [ub6ca. Kputepum u HampaBieHUS TEPMOIMHAMHYECKUX



IMponIcCCoOB. HpI/IMeHI/IMOCTb OCHOBHBIX SaKOHOMepHOCTeﬁ TCPMOANHAMUKHU K KUBbIM
OpraHu3mMam. [lonsTHe O TCPMOIUHAMUKE OTKPBITBIX CUCTCM.

MOAYJIb 4 «OCHOBbI KHHETUKU XUMHWYECKUX PEAKITUI»

XUMHYECKOE paBHOBecue. Peaknum ODHOCTaAUWHBIE W MHOT'OCTAJIMHHbBIC
(coXKHBIE), TOMOTE€HHbIE M TeTeporeHHble. OOpaThMble M HEOOpATHUMBIE PEAKIIMH.
CKopoCTh TOMOTE@HHBIX XHMHUYECKUX peakiuil. OCHOBHbIE (PAKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHYECKON peakuuu. 3aKoH JedcTBUs Macc. KoHcTaHTa CKOpoOCTH
peakiuu. Teopus aKTUBUPOBAHHOTO KOMIUIEKCA. MOJNEKYISIPHOCTh MW TMOPSAOK
peakiuu. 3aBUCUMOCTh CKOPOCTHM pEAaKIUH OT TeMmmepaTrypbl. TemmnepaTypHbIi
kodurmenT peaxiu. OcoOEHHOCTH KMHETUKH TeTepOreHHbIX peaknuid. Karamus u
Katanu3atopel. IlpeacTaBieHne O MEXaHM3ME€ TOMOTE€HHOIO U TE€TePOr€HHOrO
Katanuza. DepMeHTATUBHBIM KaTaldu3. XHWMHUYECKOE€ paBHOBECHE B O0OpaTUMBIX
cucrtemax. Koncranrta pasHosecus. [Ipuanun Jle-IllaTense.

MOAYJIb 5 «<PACTBOPBD»

OO6mue cBoiictBa pacTtBopoB. I[loHsATHE O pacTBOpax Kak TOMOTE€HHBIX
MHOTOKOMITOHEHTHBIX cuctemax. Kiaccudukarus pacTtBopoB. OCHOBBI  (U3HKO-
XUMUYECKON Teopun pactBopoB. CombBaTtanus, ruaparamnus. KoHueHTpauus
PacTBOPOB M CIIOCOOBI €€ BhIpaxeHusi. CBOMCTBA )KUIAKUX PACTBOPOB HEAIEKTPOIUTOB.
[ToHmxeHne AaBIeHUS HACBIIIEHHOTO NIapa PaCTBOPUTENSL HAJl pACTBOPOM, IIOHUKEHUE
TeMIrepaTypbl KulleHHsi pactBopa. OCMOTHYECKOE JaBJIEHHE pacTBopa. MeToibl
ONPENECICHNUSI MOJIIPHBIX MAacC PacTBOPEHHOIO BewllecTBa. PacTBOpUMOCTh Ta30B B
KHUJKOCTSIX, 3aBUCHMOCTh PAaCTBOPUMOCTH OT Pa3flU4HBIX (HhakToOpoB. PacTBOpUMOCTh
KHUJKOCTEM U TBEPJIbIX BEIIECTB B KUAKOCTAX. BiusHue Ha pacTBOPUMOCTb TIPUPOIBI
KOMITOHEHTOB Y BHELIHHUX YCIOBUH. JIUCTIEpCHBIE CUCTEMBI.

Teopus  snekTponuTuueckon  aucconmanuv. CTeneHb W KOHCTAHTHI
nucconanuu. M3otonnueckuii koadduipent. Teopust KUCIOT, OCHOBAaHUM U COJIEH.
Teopust cmaObIx 3IEKTPOAUTOB. 3akoH pasbabieHus OctBasnbaa. CuiibHBIC
anekTponuthl. Monnas cuna pactBopa. Koaddunuent aktuBHocTH. [IpomsBenenue
PacTBOPUMOCTH.

DneKTpoauThyecKass auccouuanus Bojabl. KOHCTaHTa [OHMCCOLMAIMU  BOJIBI.
HNonnoe mnpowusBeneHune BoAbl. BopoponaHslii moka3arenb. KUCIOTHO-OCHOBHBIE
uHauKatopel. bydepnbie cuctembl, ux KiaccuduKanus U MEXaHU3M JEHCTBUS.
bydepnas emkxocts u (akTopsl, omnpeensione ee. Peaknuu HMOHHOTO oOMEHa B
pacTBOpax 3JIEKTPOIUTOB. Peakunyu HeUTpann3aluuu, THaApoiIn3a, nionn3auuu. CTerneHb
TUIPOJIN3Aa M €€ 3aBUCUMOCTh OT KOHIIEHTpauuu u Temneparypbsl. KoHcTaHTa
TUIPOJIN3A.

MOAYJIb 6 «OKNCJIUTEJBHO-BOCCTAHOBUMTEJIBHBIE
PEAKIIUNA. SJIEKTPOXUMHNYECKHUE MTPOLHECCHI»

CrenieHp OKHCJICHUSL. OxucneHue, BOCCTaHOBJICHHE. OKHCIIHUTENIb,
BOCCTAHOBHTEJIb. BaKHEHIIINE OKHUCIUTEIN U BOCCTAHOBUTEIIM. THIIBI OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIHI: MEKMOJEKYJSPHbIEC, BHYTPUMOJEKYJSPHBIE, PEAKIIUU
JUCHIPONIOPIIMOHUPOBaHUST W aucMmyTtanuu. CocCTaBi€HUE peakuuil M0 METOoIy
AJIEKTPOHHOI'O U AJICKTPOHHO-MOHHOTO Oaymanca. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE



SKBUBAJIEHTHL.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIM  IMOTEHIMAN  KaK  Mepa
OKUCJIUTENIbHOW M BOCCTAHOBHUTEIIBHOM CIOCOOHOCTHM cucTteMbl. Ornpezaenenue
HaIIPaBJICHHS] OKUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUN.

DJIEKTPOXMMHUYECKAE  MPOLECChl  KaK  IPOLECCHl  B3aUMOIIPEBPALLICHUS
XUMHUYECKOM M DJIEKTPUUYECKON HHepruu. 3akoHbl Dapanes. InekTpoa. Tumsl
anekTponoB. Onektpoasl I wm Il poma. DaEKTpoabl AKTHUBHBIE W HWHEPTHBIE.
DIIEKTPOIHBIE MPOLECCHI. DNEKTPOAHBIN MOTEHIUAT U MEXAHU3M €TI0 BO3ZHUKHOBEHHUS.
YpaBuenue  Hepucra.  Pax  crapgapTHBIX — DJIEKTPOAHBIX — IOTEHLHAJIOB.
["asibBaHMYECKUI 3JIEMEHT. AKKYMYJIATOP. DIEKTPOABIKYIIAsl CHJIA FajbBaHUYECKOIO
aneMeHTa. DnekTpoaus. [lorenuan paznoxenus. [lonspuzanus 31€KTpoI0B.

MOAVYJIb 7 «XUMUSA METAJIJIOB»

PacripocTpaHeHHOCTh 3J1€MEHTOB-METAIIIOB. OCHOBHBIE METO/IbI MOJYyUYEHUS U
OUMCTKM MeTauioB. DU3NYECKHe U XUMHUYECKHE CBOWCTBA METAJIOB. AKTUBHOCTBH
MetauioB. Koppo3usi MeTtaiioB. XUMHYECKass U 3JIEKTPOXUMHUYECKAS] KOPPO3HSL.
Peakiuu oOpa3oBaHus MJIEHOK HA MOBEPXHOCTU TBEPAOIO Tenia. 3alliuTa METallioB OT
KOPPO3UH.

5.3. JIaGopaTopHbIe padoThI

OYHAS ®OPMA OBYUEHUA
Ta6nuna 3a. JlabopatopHbie pabOTHI U UX TPYJAOEMKOCTh

[TopsinkoBbiit HOMep Moxayd. Llenu HaumenoBanne nabopatopHbIX padboT Tpyno-
1a00paTOPHBIX pabOT €MKOCTh
B yacax

Moayas 1 Nuctpyktaxxk mno Tb B xuMuueckon 6
Ileab: 3HAKOMCTBO C OCHOBHBIMHM | Jabopatopuu. OCHOBHBIE 3aKOHBI XUMHHU.
MpaBUJIaMu MOBE/ICHUS B | CriocoObI BBIPAXKEHUS coJlepKaHus
XUMHUYECKON 71ab0paTOpUU. | paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
[Ipuobperenue HaBBIKOB
AKCIIEPUMEHTAILHOTO  ONPEEIICHUS
MOJISIPHOM MacChl BEIIECTBA

Onpenenenue HKBUBAJICHTHOMN MaccChl
MeTaia

Moayas 3 2
Ilenp: 3HAKOMCTBO € METOIUKAMH
U3MEPECHUS 51 pacyera
TEPMOJUHAMHYECKUX  IapameTpoB. | Onpenenenue SHTAJIBIIAN peakuuu
N3yuenue  BIMSAHUSA ~ PA3NMYHBIX | HEUTpAIU3ALUU

(GakTOpOB OKpYyKarolled cpeabl Ha
TEpMOJAMHAMUYECKUE napameTpsl
CUCTEMBI.

Mopnyas 4 OcCHOBHBIE  3aKOHOMEPHOCTH  IPOTEKAHHUS 4
Hean: N3yuenue CKOPOCTH | XMMUYECKUX PEaKIHil
XUMUYECKOM  peakuuu u ee
3aBUCUMOCTH  OT  KOHIIGHTpAlWH
pearupyomux BEIIECTB, BEIMYHUHBI
MIOBEPXHOCTU pa3fieila pearupyronmx
BELIECTB, KaTajau3aropa,
TeMIepaTyphl. Nzyuenue
XUMHYECKOTO paBHOBECHS U
BIIMSIIOIIMX HA HEro ()aKTOPOB.

XuMuueckasi KHHETHKa 1 PaBHOBCCUC




Moayab 5

IHeab: 3HAKOMCTBO C METOJMKaAMU
IIPUTOTOBIICHUS pacTBOpOB,
criocobamu BBIpAKCHUS u
HKCIIEPUMEHTAIBHOTO  ONPEIECIICHHUS
KOHIICHTpauui. V3ydeHre OCHOBHBIX
3aKOHOB, CBA3aHHBIX C PACTBOPEHHUEM

Onpe/:[eneHI/Ie MOJIBHBIX MaCC B€IICCTB
MCTOJOM KPHUOCKOIINH.

CBolicTBa paCTBOPOB AJIEKTPOIUTOB.

Onpenenenne pH  pactBopoB
OCHOBaHMH, cosieil. ['uaponus.

KHUCIIOT,

BELIECTBA. N3yuenue CBOICTB
pacTBOpPOB.
Moayas 6 OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE 8
Heab: W3y4YeHUE OKHUCIUTEIBHO- | MpoLecCchl. MeTOoIbl COCTaBICHUS YpaBHEHU
BOCCTAHOBUTEIBHBIX  PEAKUUNA U | OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
(GakTopoB,  BIMAIOIIMX Ha  HX | ypaBHEHUH
nporekanue. M3ydenuwe  ycnoBuit
BO3HUKHOBEHHS u paboThI
DNEKTPOXUMHUUECKHE IIPOLIECCBL.
raJIbBAaHUYECKUX Tap B PA3IUUYHBIX 9
['anpBaHWYECKUH  3JEMEHT,  DJIEKTPOJIU3,
cpenax. 3HAKOMCTBO C OCHOBHBIMH .
CBUHIIOBBIA aKKyMYJIATOD
3aKOHAMH 3JIEKTPOJIM3a PACTBOPOB U
pacriaBoB JIEKTPOIUTOB
Monyas 7 XMMHUYECKHE CBONCTBA METAIIIOB. 4
esab: n3yyeHrue CBOMCTB METAIIIOB, Kopposus MeTaylIoB
MPOLECCOB XUMUYECKOU U
AJIEKTPOXUMHUYECKON KOPPO3HH
METaJJIOB
3AOYHASA ®OPMA OBYUYEHUA
Ta6muma 36. JlabopatopHbie pabOTHI M UX TPYAOEMKOCTh
[TopsinkoBeiil HOMep MoxayJd. Llenu HaumenoBanne nabopatopHbIX padboT Tpyno-
1a00paTOPHBIX pabOT €MKOCTh
B yacax
Monayasb 4 1
Hean: N3yuenue CKOPOCTH
XUMHUYECKOHI peakuuu u ee
3aBUCUMOCTH  OT  KOHIIEHTpAaIuu
OCHOBHBIE  3aKOHOMEPHOCTHM  IPOTEKaHUS
pearupyromux BeIECTB, BEJINYUHBI .
XUMUYECKHUX PeaKluid
MMOBEPXHOCTU pa3jiefia pearupyroumx
XuMH4ecKasi KHHETUKA U PaBHOBECUE
BEILIECTB, KaTaJin3aTopa,
TeMIepaTypsl. N3yuenune
XUMHUYECKOTO paBHOBeECHS u
BIUSIIONUX HA HETO ()aKTOPOB.
Moayasb 5 1
IHeab: 3HAKOMCTBO C METOJMKaAMH
MIPUTOTOBJICHUS pacTBOpOB,
criocobamu BBIpAKCHUS u

HKCIIEPUMEHTAIBHOTO  ONPEIECIICHHUS
KOHILICHTpauui. V3ydeHre OCHOBHBIX
3aKOHOB, CBA3aHHBIX C PACTBOPEHHEM
BELIECTBA. H3yuenue CBOICTB
pacTBOpPOB.

Onpenenennie pH pacTBOpOB KHUCIOT,
OCHOBaHUH, cosel. ['uapoinus.




Monayasb 6 2
eab: W3ydeHUE  OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX  pEaKUMi U
¢dakTOpoB,  BIUAIOIMIMX HAa  HX
nporekanue. HM3ydeHue  yclioBui
BO3HUKHOBEHHUS U paboThI
raJlbBAHUYECKUX TMap B Pa3IUYHbBIX
cpenax. 3HAKOMCTBO C OCHOBHBIMHU
3aKOHAMHU JJIEKTPOJIM3a PacTBOPOB U
pacIiIaBoB AJIEKTPOIHUTOB

OKI/ICJII/ITCJII:HO-BOCCTaHOBI/ITeHBHBIe
npouecchl. MeToIbl COCTaBIICHUSI YPaBHEHU
OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
YpaBHEHUH.

DNEKTPOXUMHUYECKHE ITPOLIECCHI.

Monayas 7 4
Ieab: n3yyeHre CBOMCTB METAIIOB,
MPOLECCOB XUMUYECKOU U
AIEKTPOXUMHUUECKOU KOPPO3UU
METAJIJI0B

Xumuueckue cBoiicTBa MetaiuioB. Kopposust
METAJIJIOB

5.4. IlpakTyecKue 3aHATHSI
Y4eOHBIM IJTAHOM MPAKTUYECKHE 3aHITHSI HE TIPEyCMOTPCHBI.

6. CamocTosiTesibHAst padoTa 00y4aromMuXcs U TEKYIIMA KOHTPOJIb YCIIEeBA€MOCTH
6.1. Llesain camocTosATE ILHOM PadOTHI

OCHOBHBIMM  IIEJISIMH  CAMOCTOSITEIbHOM  pabOThl  OakajdaBpOB  SIBISETCS
(dbopMHUpoBaHUE CIIOCOOHOCTEN K CAMOCTOSITEIbHOMY MO3HAHUIO U O0YyUYEHHUIO, IOUCKY
auTEpaTyphl, 0000meHnI0, O(GOPMICHUI0O W  TPEICTABICHUIO  MOJYyYEHHBIX
pe3yJabTaTOB, HUX KPUTHYECKOMY aHAJINW3y, IOUCKY HOBBIX, pallMOHAIbHBIX U
HEOPJMHAPHBIX PEIICHHUI, apryMEHTUPOBAHHOMY OTCTaMBaHUIO CBOMX IPEIIIOKECHUIM,
YMEHHU MOATOTOBKU BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

6.2. Opranuszaunusi 4 copaep:KaHue CAMOCTOATEIbHOI PadoThI

CamocrosiTenbHas paboTa 3aKII0YaeTCs B U3YYEHUHM OTHAEJbHBIX TEM Kypca Mo
3aJIaHUIO MPEenoaaBaTelisd Mo PEKOMEHyeMO UM y4eOHOM JIuTepaType, B MOATOTOBKE
K J1a00paTOpPHBIM 3aHATHSAM, K TEKYLUIEMY KOHTPOJIIO yCIEBAEMOCTH; MOJATOTOBKE K
HK3aMEHY.

[Tocrie BBOAHBIX JIEKIMI, B KOTOPBIX 0003HAYAETCsS COJAEPKAaHUE AUCIUILINHBI,
ee mpolOsieMaTuka M MPaKTHYeCKas 3HAYMMOCTb, CTYJEHTaM BBLAAIOTCS 3aJaHUs Ha
nabopaTopHbie paboThl. JlabopaTopHbIe 3aHATHs OXBAaTHIBAIOT BCe MOAYIH. B pamkax
JTUCITUTUINHBI BhITIONMHAETCS 12 mabopaTopHbIX pabOT, KOTOPBIE 3aIIUIIAIOTCS YCTHBIM
onpocoM. BeimonmHeHue Bcex 1abopaTopHbIX paboT 00sS3aTENBHO.

B cnyuae HeBbImonHeHUs 1a0OPaTOpPHON pabOTHI MO yBAXKUTEIHHOW MPHUMHE
CTYJIEHT JIOJDKEH BBINOJHUTh MPONYIIEHHbIE JA0OPAaTOPHBIE 3aHATUS B 4Yachl,
OTBEJICHHBIEC HAa KOHCYJIbTUPOBAHUE C MIPEMO/IaBATEIIEM.

3ajmanusi Ha  BBINOJHEHUE pacyeTHO-rpapuyeckoil  paboOThl MO  Teme
«DNEKTPOXUMUYECKHUE TMPOILECChl» BBIAAIOTCS HWHAUBUAYalbHO Ha 11-i1 y4yeOHOM
Henene cemecTpa. CTyIEHThI BBIMOJIHSIOT PaCYETHO-TpapUUecKyr0 padoOTy B 4Yachl
CPC B teuenue 12-it u 13-i1 yueOHBIX HEZENb B COOTBETCTBUM C OCBOEHHUEM YUEOHBIX
paszenoB. 3amMTa BBHIMIOJHEHHBIX 3a7a4 MPOU3BOAMTCS Ha 14-i1 ydyeOHOI Hemene
ceMecTpa B 4achl JTabopaTOpHbIX 3aHATHH. OIlEHMBaHHE OCYIIECTBISIETCS ITyTEM
YCTHOT'O OIIpOCa.




7. YueOHO-MeTOAM4YEeCKOE U MH(OPMAIUOHHOE O0ecnedeHne JUCHIUILTUHbI
7.1. OcHOBHasI IMTEpPaTypa Mo TUCUHUIIIUHE

1. Koposun, H.B. O6uias xumus : y4eOHUK JJi1 BY30B MO TE€XH. Hamp. U
CIIell. : B cocTaBe y4ueOHO-meToandeckoro komruiekca / H.B. KopoBun. - 11-¢ usn. ;
ctep. - M. : Beicmias mikoina, 2009. - 557 c. - (ITobeautens KOHKypca y4eOHHKOB). -
bubmumorp. : ¢. 546. - Tekct : HenocpenctBeHHbIN. - ISBN 978-5-06-006140-6 : 466 p.
40 k. - (ID=75058-28)

2. ['munka, H.JI. O6mas xumus : ydeOHUK 171 By30B : B 2 Tomax. Tom 1 /
H.JI. I'munka; nox penakumeit B.A. IlonkoBa, A.B. ba6koBa. - 20-¢ u3n. ; nepepad. u
nor. - Mockga : FOpaiit, 2022. - 353 c. - (Briciiee o6pazoBanue). - OOpazoBarenbHas
matdopma FOpaiit. - Teker : anekTpoHHBIN. - Pesxxum goctyna: mo moamucke. - Jlara
obopamenus: 07.07.2022. - ISBN 978-5-9916-9353-0. - ISBN 978-5-9916-9354-7. -
URL.: https://urait.ru/bcode/490493 . - (1ID=142453-0)

3. I'munaka, H.JI. OOmas xumus : ydeOHUK 1)1 By30B : B 2 ToMax. Tom 2 /
H.JI. T'nunka; non penakuueit B.A. IlonkoBa, A.B. baGkoga. - 20-e u3a. ; nepepad. u
nom. - Mockga : FOpaiit, 2022. - 380 c. - (Beiciiee obpazoBanue). - O6pazoBarebHas
matdopma FOpaitt. - Tekcer : anexkTpoHHBIN. - Pexxum noctyna: mo moamnucke. - Jlata
obopamenus: 07.07.2022. - ISBN 978-5-9916-9670-8. - ISBN 978-5-9916-9671-5. -
URL.: https://urait.ru/bcode/490495 . - (1ID=142452-0)

4. I'enbdman, M.U. Xumus : ydeOHUK JJIs1 CTYJIGHTOB BY30B 110 TE€XH. CIIEIl.
u Hanp. / M.U. T'ensdman, B.I1. KOctpartos. - 3-e u3n. ; crep. - Cankr-IlerepOypr [u
np.] : Jlanw, 2003. - 472 c. : un. - (YueOnuku 11 By30B. CrienuanbHas IuTeparypa). -
bubnuorp. : c. 448. - Tekct : HenocpenctBenusbiil. - ISBN 5-8114-0200-7 : 107 p. 03
K. - (ID=47678-8)

7.2. JlonoJIHUTEJIbHAS JIUTEPATYPA MO IMCHUIIINHE
1. I'muuka, HJL. 3amaum v ynpaxkHeHUss MO OO0mIe XUMHUHM @ Yy4eOHO-
npaktuueckoe nocooue / H.JI. I'munka; non penaknueid B.A. Tlonkosa, A.B. baOkoga.
- 14-e w3n. - MockBa : FOpaiit, 2022. - 236 c. - (Bwicmiee oOpa3oBanue). -
O6pazoBartenbHas miatdopma FOpaiit. - TeKCT : 3JeKTpOHHBIN. - Pexxum moctyna: mo
noanucke. - Jlata oOpamenus: 07.07.2022. - ISBN 978-5-9916-8914-4. - URL:
https://urait.ru/bcode/488747 . - (1ID=142454-0)

2. ITy3zakoB, C.A. O6mias xuMusi, COOpPHUK 3aJ1ad U yIpaKHEHUH : yueOHoe
nocobue s By3oB / C.A. Ily3akos, B.A. IlonkoB, A.A. ®ununmnosa. - 5-¢ u31. -
MockBa : HOpaiit, 2022. - O6pasoBarensHas tiatdopma FOpait. - Tekcr :

AJIEKTPOHHBIN. - Pexkum noctyna: mo moamucke. - Jlara obpamenus: 07.07.2022. -
ISBN 978-5-534-09473-2. - URL.: https://urait.ru/bcode/488833 . - (ID=142891-0)

3. 3agauu W ynpaxHeHHs MO 00Iel XUMHHU : yuel. mocodue sl By30B IO
TexH. Hamnp. u cren. / b.W. Anamcon [u np.]; mox pen. H.B. KopoBuna. - 4-e u3n. ;
nepepad. - M. : Beicias mikona, 2008. - 255 c. - bubauorp. : ¢. 255. - ISBN 978-5-06-
004140-8 : 313 p. 50 k. - (ID=75059-19)

4, Koposun, H.B. JlaGopaTopHbie paboThl MO0 XUMUHU : y4eO. mocodue s
CTyJI€HTOB TexH. Hamp. u creu. By3oB / H.B. KopoBun, D.M. Munrymuna, H.I'.
PerxoBa; nmox pen. H.B. KopoBuna. - 3-e u3a. ; uchp. - MockBa : Beiciias mikona,



https://urait.ru/bcode/490493
https://urait.ru/bcode/490495
https://urait.ru/bcode/488747
https://urait.ru/bcode/488833

2001. - 256 c. : mn. - bubnuorp. : c. 236. - Tekcr : HenocpeacTBeHHsblil. - ISBN 5-06-
004160-3 : 47 p. 50 k. - (ID=9754-19)

5. OO6mas 1 HeopraHuyeckass XuMus. JIabopaTopHbIN MPAKTUKYM : y4eOHOE
nocobue s 6akanaBpoB U cnienuanuctoB / C.C. badkuna [u np.]; . b. AnukuHa [u
np.]. - Mocksa : HOpaiit, 2022. - (bakamaBp. bazoBsiii kypc). - OOpa3oBareinbHas
matdopma FOpaitt. - Teker : 2eKTpoHHBIN. - PexxuM gocTyma: mo moAmnucke. - Jlata

oOparmeHus: 07.07.2022. - ISBN 978-5-9916-1868-7. - URL:
https://urait.ru/bcode/508884 . - (ID=139485-0)
6. Cracp, H.®. JlaGopaTopHbIii MPaKTUKyM MO OOIIEH M HEOPraHUYECKOU

XUMHH : yueld. mocodue sl By30B 110 XMMHKO-T€XHOJIOT. Hanp. u crel. / H.®. Cracs,
A.A. Tlnakuakun, E.M. Kuaszesa. - M. : Beicias mikona, 2008. - 214 ¢. - bubmwmorp. :
c. 211 - 212. - Tekcr : HenocpeacTBeHHbIN. - ISBN 978-5-06-005749-2 : 239 p. 80 k. -
(ID=75044-15)

7.  AxwmeroB, H.C. O6mas u Heopranuueckas xumus : ydueonuk / H.C.
AxmeToB. - 12-e u3z. ; crep. - Cankr-IlerepOypr [u ap.] : Jlaws, 2021. - OBC Jlans. -
Texct : anekTpoHHBIM. - Pexum goctyma: mo mnoamucke. - Jlara oOparieHus:

21.07.2022. - ISBN 978-5-8114-6983-3. - URL.: https://e.lanbook.com/book/153910 . -
(ID=105969-0)

8. O6mas xumus. Teopus u 3amauu ;. yueoHoe nocodue / H.B. KopoBuH [u
np.]; mon penakuuet H.B. Koposuna u H.B. Kynemoga. - 6-e u3z. ; crep. - CaHkr-
[TerepOypr [u ap.] : Jlansp, 2022. - (YueOHuku aia By30B. CrieruaibHas TUTEPATypa).
- OBC Jlanb. - Tekcr : 3meKkTpoHHBIM. - Pexxum pocryma: mo moamucke. - Jlara

oOparteHus: 21.07.2022. - ISBN 978-5-8114-9026-4. - URL:
https://e.lanbook.com/book/183692 . - (ID=106019-0)
9.  IlpaktukyMm mo oOuieil xumuu : yueOHOe mocodue g aKaJeMHUYEeCKOro

OakanaBpuata / H.JI. I'munka [u np.]. - Mocksa : FOpaiir, 2021. - 248 c. - (bakanasp u
Maructp. Axagemudeckuii kype). - O6pazoBarensHas miatdopma FOpaiit. - Tekcr :

ANEKTPOHHBIN. - PexkuMm noctymna: mo moamwucke. - Jlara obpamenus: 07.07.2022. -
ISBN 978-5-9916-4058-9. - URL.: https://urait.ru/bcode/487283 . - (ID=142455-0)

7.3. MeToauveckue MaTepUaJIbl

1. JlaGopatopHbie paOOThl MO XHUMHH : y4e0.-METOM. MOCOO0HEe K BBITIOJHEHUIO
71ab. paboT nmo kKypcy "Xumus" JUIsI HEXUM. CICIMAIBHOCTEH : B COCTaBe y4eOHO-
Meroandeckoro komruiekca / TBepckoit roc. TexH. yH-T, Kad. BTuX ; coct.: M.M.
VYcanoBa, 9.M.Cyneman, M.A. Kpynuosa [u ap.]. - Teeps : TBI'TY, 2002. - (YMK-
JIP). - CepBep. - Tekcr : osnmektponnsidi. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94551 . - (ID=94551-1)

2. XuMus : METOJI. YKa3aHusl, IporpaMma, IpUMephl PEIICHHS TUTIOBBIX 3a7a49 U
KOHTPOJIBHBIE 3aJlaHus Il CTYJCHTOB 3a0YHOTO (DaK. WHIKEHEPHO-TEXHHUYECKUX
(HEXuM.) CrielMaIbHOCTEH : B COCTaBe yueOHO-METOAUYECKOro KoMIuiekca / TBepckoit
roc. TexH. yH-T, Kad. BTuX ; cocr.: C.C. Pe3nukoBa, M.E. Becenoa, M.A. KpymniioBa
[1 ap.]. - Teepw : TBI'TY, 2005. - (YMK-KP). - Cepsep. - Tekcr : 2eKTpoHHBIH. - 0-
00. - URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94596. - (ID=94596-1)

3. Hemunenxko, I''H. OOmme cBoicTBa METa/NIOB : METOJ. YKazaHUs K
CaMOCTOSITeJIbHOM paboTe Mg CTYJACHTOB HEXHUM. CIIell. o Kypcy "Xumus'" O4HOM



https://urait.ru/bcode/508884
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https://e.lanbook.com/book/183692
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dbopmbr obyuenus / I'.H. Jlemunenxo, M.E. ['puropreB; TBepckoii roc. TeXH. yH-T,
Kad. bTuX. - Treps : TBI'TY, 2014. - Cepgep. - Tekcr : anektponnsiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105012 . - (ID=105012-1)

4. DIEeKTpOXUMHUYECKHE MPOLECCHl : METOJl. YKa3aHHUs K CaMOCTOSATEIbHOM
paboTe Mg CTYASHTOB HEXUM. CIIell. MO Kypcy "Xumus" mo Hamp. MOATOTOBKHU
OakayiaBpoB "DJEKTpOIHEPreTHKAa M AJeKTpoTexHUKa", "KOHCTpyKTOPCKO-TEXHO.

obecrieyeHne MAaIIMHOCTPOUT. Tmp-Ba", "TemiosHepreTMka W  TEIJIOTEXHHKA",
"HazemHble TPaHCH.-TEXHOJI. KOMILIEKCHI", "TIpupo1000yCcTPOICTBO 151
Bojonoabs30Banue", "TexHomorus TpaHcn. mpoueccoB”, "BHOTEXH. cucTeMBl U
texHonorun", "CraHgapTuzanuss W METPOJIOrMsA" © Hamp. TMOJATOTOBKHU CIEI.

"HazemHbIe TpaHCH.-TEXHOJI. cpeacTBa" 04HOU (OPMBI OOyUEHHUS : B COCTaBE Y4eOHO-
Meroandeckoro komiiekca / TBepckoit roc. texH. yH-T, Kad. bTuX ; cocr.: A.B.
brikos, 10.B. Jlyrosoii, A.A. CrenaueBa, B.I'. Marseesa. - Tsepp : TBI'TY, 2014. -
(YMK-M). - CepBep. - Tekcer : omekrponnsri. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102621 . - (ID=102621-1)

7.4. IlporpaMmmHoe o0ecrieyeHue Mo JUCHUILIUHE
Onepanuonnass cucrema Microsoft Windows: munensun  Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: mumensus Ne
41902814.

7.5. Cnenuajau3MpoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBI, JJIEKTPOHHO-
On0IMOTeYHbIe CHCTeMbI, MPpo(eccnoHaIbLHbIE MOPTAJIbl B UHTEepHeT
OBbC u nuuen3nonnsie pecypchl TBI'TY pazMenieHsr:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBC "Jlanp": https://e.lanbook.com/
OBC "YHuBepcuterckas oudimoreka onaaia": https://www.biblioclub.ru/
9BC «IPRBooks»: https://www.iprbookshop.ru/
DnexkTpoHHas oOpa3zoBaTenbHas mwiatdopma "FOpaiit" (OBC
«HOpaiity»): https://urait.ru/
Hayunas snekrponnas 6ubnuorexka eLIBRARY: https://elibrary.ru/

8. HNudpopmanmonnast cucTema "TEXHOPMATUB" Kouduryparms
"MAKCHUMVYM": cereBas Bepcus (TogoBoe OOHOBIGHHE): [HOPMATHUBHO-
TEXHUYECKHE, HOPMATUBHO-IIpaBoBble U pykoBoxasmue nokyMeHTol (I'OCTsl, P/,
CHuller u np.]. Huck 1, 2, 3, 4. - M.:Texnopmarus, 2014. - (JJoxymeHTamus ajs
npodeccuonainon). - CD. - TekcT: anextponHsiit. - 119600 p. — (105501-1)

9. ba3a maHHBIX yueOHO-MeTOaMYECKUX KoMIuTekcoB: https://lib.tstu.tver.ru/header/
umk.html

ok~ wnE

~

YMK pasmerien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/121396

8. MartepuajbHO-TeXHHYECKOe o0ecnevyeHne U CIUIIUHBI
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[Ipyn M3ydyeHUM ITUCUUILIMHBI «XHAMUS» UCIOJIB3YIOTCS COBPEMEHHBIE CPEJACTBA
oOy4eHHsi, BO3MOXKHa JIEMOHCTpalusi JIGKIIMOHHOTO MaTepuaia ¢ I[OMOIIbIO
IpOeKTOpa. AyAUTOpHS U1l MPOBEACHUS JICKUMOHHBIX 3aHATUN, IPOBEACHUS 3aIIUT U
Mpe3eHTAIlM KYpCOBBIX pabOT OCHAIlleHa COBPEMEHHOM KOMIIBIOTEPHON M o]ucHOM
TEXHUKOM, HEOOXOJUMBIM MPOTPAMMHBIM OOECIIEYEHUEM, FIEKTPOHHBIMU YUEOHBIMU
MOCOOMSIMU U 3aKOHOJIaTEJIbHO-TIPABOBOM MOMCKOBOM CHCTEMOM, UMEIOIIUN BBIXOJ B
IJ1I00aJIbHYIO CETb.

Jlnst  mpoBeneHust  1aOOpPaTOPHBIX — 3aHSATUW — UCIOJIB3YETCS  CICIIMATIBHO
obopynoBanHas yueOHasi saboparopusi. B tabmuiie S5 mpeacraBieH peKOMEHyeMbli
MepevYeHbh MaTePUATbHO-TEXHUYECKOTO 00€CTICUCHUSI PAKTHUKyMa TI0 TUCITUTIIINHE.

Tabnuna 5. PekoMeHayeMoe MaTepraibHO-TEXHHUYECKOE 00eCcTieYeHUE JUCITUTLIUHBI

rjjrgl PexoMenayeMoe MaTepralibHO-TEXHUYECKOE 00ecrieueHre JUCIIUITITUHBI
JlabopaTopHble YCTaHOBKH M CTEH/IbI
1 | JIaG. ycranoBka «OnpeaencHre MOJISIPHOM MacChl SKBUBAJICHTA [TUHKAY
2 | JIa6. yctanoBka «OrnpejieneHne SHTATBINHA PEaKIINN HEHTpaTn3aium»
3 JIa6. ycranoBka «OmnpeneneHue MOJEKYIIPHOM MacChl paCTBOPEHHOTO BEIIECTBA METOAOM
KPUOCKOIINH»
4 | JIa6. yctaHOBKa «DJICKTPOXUMHUUYECKHE MPOIECCHI. ['albBAaHWYECKUIA STIEMEHT»
5 | Jlab. ycTaHoBKa «DJIEKTPOJIN3 BOJHBIX PACTBOPOB AJIEKTPOIUTOBY
6 | JIa6. yctanoBka «CBHUHIIOBBIN aKKyMYJISITOP>
JlaGopatopHoe 00opy1oBaHNE
1. | CranmapTHBIC HAOOPHI XUMHYECKUX PEAKTHBOB
2. | CranmapTHbIe HA0OPHI XMMHYECKOW CTEKIISTHHOM IMOCY/IbI
3. | CrannaptHble HAOOPHI MEPHOM CTEKJISTHHOM MOCYIbI
CrtaHJapTHbIE U3MEpPUTEIbHbIE TPUOOPHI
1 CranpmapTHble H3MEpHUTENbHbIE NPUOOPHI A M3MEPEHUs BOJOPOTHOIO IOKa3aTens
pPacTBOPOB BJIEKTPOIUTOB
2 | CrangapTHbIE M3MEPHUTEIbHBIE PUOOPHI I U3MEPEHHs TEMIepaTyphl

9. OneHo4HbIE CpeaCcTBa AJIsl NPOBEACHHUS POMEKYTOYHOM aTTeCTAluT

9.1. OueHo4YHBbIE CPeACTBA JJIS POBEACHHUS MPOMEKYTOYHOM aTTeCTAIlUN B
(¢popme 3xk3ameHna

1. Dk3aMeHalMOHHBIM OWJIET COOTBETCTBYET (opMe, YTBEP>KIECHHOM
[TonoxenueM o pabouux mporpaMMmax AUCIUIUIMH, COOTBETCTBYIOMIMX (perepanbHbIM
roCyJIapCTBEHHBIM 00pa30BaTE/IbHBIM CTaHJapTaM BBICIIETO OOpa30BaHUSI C YUETOM
MpOQECCUOHANIBHBIX CTaHAApTOB. TUMOBOM oOpazen SK3aMEHAallMOHHOTO Ouiera
npuseneH B [Ipunoxxenun. O0yyaromemMycst 1aércs npaBo BbIOOpa 3aJaHUM U3 YucIa,
colepkalmxcs B Owiere, NpUHUMAas BO BHUMaHUE OICHKY, Ha KOTOPYK OH
MPETEHTyET.

Uucno »sk3aMeHanoHHbIX OwmieroB — 20. Yucno BompocoB (3amaHuii) B
sK3amMeHalmoHHOM Omiere — 3 (1 Bompoc AJis KaTeropum «3HATh» W 2 BOMpOca s
KaTETOPUH KyMETHY).

[IponoikuTenbHOCTh 3K3amMeHa — 60 MUHYT.

2. lllkana oneHuUBaHMS MPOMEXKYTOUHOM aTTeCTallud B (OpME SK3aMeHa —
COTIMYHO», «XOPOILIO», «yIOBIECTBOPUTEIHLHO», «HEYIOBJIECTBOPUTEIILHOY.



3. Kputepuu olieHKH 3a SK3aMeH:
JUIS1 KATETOPUU «3HATH:

BBIIIIE 0a30BOT0 — 2;

0a30BeINA — 1;

HIKe 6azoBoro — 0;

KPUTEPUH OLICHKHU U €€ 3HAUEHUE ISl KATETOPUU «YMETh:

oTcyTcTBUE yMeHus — 0 6am;
HaJIU4yue yMeHus — 2 Gasia.

«OTIUYHOY - TIPU CyMMe OaIoB 5 uim 6;

«XOPOIIIOY - P cyMMe 0alioB 4;

«YIOBJIETBOPUTEIHHOY - TIPU CyMMe OauioB 3;

«HEYJOBJICTBOPUTEIHLHOY - TIpH cymMe O6autoB 0, 1 v 2.

4. Bupa sk3aMeHa — MHUChMEHHBIM 3K3aMEH, BKIIOYAIOIIMM peIIeHHE 3a7ad C
MCIIOJIb30BAaHUEM CIIPAaBOYHOIO MaTepuasa U HEMPOrpaMMUPYEMOTO KaldbKyJISITOPa.

5. ba3za 3aganuii, npeabsBJsieMas 00yYalIIUMCS HA JK3aMeHe:

1) | u |l 3akoHbl TepMoaUHAMUKH. BHyTpeHHsAs »Heprus. TerioTa.
OHTaNBIUS. DHTPOMHA.

2)  AkkymyinsaTopbl. OCHOBHBIC THITBI aKKyMYJISITOPOB. CTPOCHHE U MPUHIIUIL
NENUCTBUS CBUHIIOBOTO aKKyMYJISTOPA.

3)  AwmdotepHocTh. PaBHOBecMe B pacTBOpax  TPYIHOPACTBOPHMBIX
ANEeKTpoauTOB. [Ipon3BeieHre pacCTBOPUMOCTH.

4) BanentHOCTB. THIIBI M KpaTKasl XapaKTEPUCTUKA XUMUYECKUX CBS3EH.

5) BzaumogeiictBue Mexay Mosiekynamu. Cuibl  Ban-nep-Baanbca.
[Tonmapu3zanus. BogopoaHas cBsi3b.

6) Bropoe Hauano TepMomuHamMuKH. I[loHsATHE 00 SHTpONHMH. DHEPrUs
['u66ca. Dueprus ['enpmromnsiia. HampaBieHHOCTh XUMHUYECKUX PEAKITUH.

7) lN'anpBanmueckun dnemenT. (CocTaBieHUE I1IENU TajJIbBAaHUYECKOTO
AJIIEMEHTa,  AJEKTPOJHbIE  mpouecchl.  Pacuer  NEKTpOABMKYIIEH  CHJIBI
raJIbBAHUYECKOTO AJIEMEHTA. TOIIMBHBIE 3JIEMEHTHI.

8)  I'mmponwm3 coneit. [Tpumepsl ruaponsa coseii. KoncTanTa ruaposmsa.

9)  3apsaka u pa3psaka CBUHIIOBOTO aKKyMYJISITOPA.

10) MHownnoe npowussenenue Boabl, PH u pOH, ux B3anmHas cBsi3b. bydepHbie
pactBOpbl. MHAUKATOPEI.

11) Kakwue nporiecchbl MPOTEKAIOT Ha MPAHKUIIE METalIa C PACTBOPOM €ro COJn?
JIBOWHOW  DJIEKTPUYECKUN  CIIOH. ONEKTPOAHBbIE MMOTEHUHANIbl.  Bbruuncienue
ANEKTPOHHBIX MOTEHUMAIOB METAIOB NPH HECTAHJIAPTHBIX YCIOBUSX. YPaBHEHUE
HepHcra.

12) Karamm3. MexaHu3M KaTaTUTHYECKUX Peakinii. Buibl kKaTaau3aTopos.

13) KoBaneHTHas cBsi3b. Buibl 1 0COOCHHOCTH KOBAJICHTHOW CBs3U. MoHHas
CBS3b.

14) KoHneHTpanuss pacTBOPOB: MOJSUIbHAs, MOJISIpHAs, HOpPMaJbHasl,
MaccoBas J0Ji1, MOJIbHAs! T0JIs.

15) Kopposus. Bumgsr koppos3un. Kopposwsi OIMHKOBAHHOTO W JIY)KEHOTO
JKeye3a MpPU HapyLIIEHWH ILEJIOCTHOCTH MOKPBITUS BO BJIAKHOM M KHUCJIOW cpenax.
Mertob! 3aIUTEl METAJIIOB OT KOPPO3UH.




16) Koppo3swus. Buasl anextpoxumudeckoii koppo3un. Kopposus mon xaruiei
KUAKOCTH. CKOPOCTh KOPPO3UH. 3alIUTa METAIJIOB OT KOPPO3HUHU.

17) Meramibl. dusuyeckue CBOWCTBA METAUIOB. MeTainyeckasi CBs3b.
DNeKTPONPOBOAHOCTb.

18) Moabs. MomnpHas Macca. XHMHUYECKHE OSKBUBaJICHTBL. OIpeneicHue
HKBUBAJIEHTHBIX MACC MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

19) OO6mas xapakTepucTuka PU3NUCCKUX U XUMHYCCKUX CBOMCTB METAJLIOB.
B3auMoaencTBre UX C KUCIOTAMU U IIEJI0YaMH.

20) Ocmoc u ero poinb B OwuoNormueckux mpoieccax. OCMOTHYECKOE
naBJjieHHuE. AKTUBHOCTD.

21) IlepBelii 3aKkOH TepMOAWHAMHKH. TermoBod d3(deKkT XuMHuyecKoin
peakiuu. 3akoH ['ecca v ciaecTBUE U3 HETO.

22) IlpaBuia BBIYMCIICHUS SKBHBAJICHTHBIX MacC: KUCIIOT, OCHOBAHUH, COJICH,
OKCHJIOB. 3aKOH DKBUBAJICHTOB.

23) IlpaBumo Bant-I'opda. IloHsaTne o0 dHEpruM akTUBalUK. Y paBHCHUE
Appennyca.

24) TlpocThle 3MeMEHTH — MeTayuibl. [IepHOJUYHOCT M3MEHEHHUS CBOWMCTB
METAJUIOB. XHUMHYECKasgd aKTUBHOCTHL METAJUIOB. B3anMoJIEeNCTBHE METALIOB C
KHUCJIOPOJOM, BOJIOM U IIEJI0YaMH.

25) PactBopel. OOmme cBoiicTBa pacTBOpoB. 3akoH Paynsa. CriencrBue u3
3aKkoHa Payus.

26) Peakumum wWoHHOrO oOOMEHa B pacTBOpax d3JCKTpOJIMTOB. IIpaBuiio
beproinne. BydepHbie pacTBOpHI.

27) Peakuuu oOpatumble W HeoOpaTuMmble. XHMHYECKOE pPaBHOBECHE.
Koncranta paBuoBecus. I[lpunnun Jle-llarense. Cmemienue paBHOBecus. Pacuer
KOHCTaHThI paBHOBecHs. PaBHOBecHe B reTEpOreHHBIX CUCTEMAX.

28) Cospemennas ¢opmyiupoBka Ilepuonnyeckoro 3akoHa. IlpuunHa
MEPUOTINYHOCTH M3MEHEHHUsSI CBOMCTB 3JIEMEHTOB, DJICKTPOHHBIC aHANOTH. lleprossl,
TPYIIIBI, TOATPYIIIBI, CEMEUCTBA HA OCHOBAHUH aHAIN3a JIEKTPOHHBIX KOH(DHUTYpAITHiA
(onmekTpoHHBIX (OpMyJT) aTroMoB. V3MEHEHHME aTOMHBIX paJuycoB, JHEPTUHU
WOHU3AIINH, CPOJICTBA K DIICKTPOHY, dJIEKTPOOTPUIIATEIFHOCTH B TIEPHOJIaX, B TIIABHBIX
¥ TOOOYHBIX TOJTPYIIIAX.

29) CoBpeMeHHBIC TIPEICTaBICHHWS O CTPOCHHM aToMa. J[BoicTBeHHAs
npupoza snekrpoHa. Opoutans. KBaHTOBbIE Uncha.

30) ConbBaranus. ['uaparanus. HN3oronnueckuii KO3 UIIHEHT.
PactBOpHMOCTS.

31) Dmnekrponutudeckas —auccoranus. CTeneHb  3JICKTPOJUTHUECKOU
JUCCOIIMAINK, €€ 3aBUCUMOCTh OT KOHIeHTpauuu. KoHcranta muccornuanuu. 3akoH
paz0asnienust OcTBaybA.

32) Crpoenue aroma. Ilpuanmn Kieukosckoro. Ilpasuia IMaymum m 'yHna.
PeanpHas cxema 3amojTHEHUS JIEKTPOHHBIX MTOypOBHEH. S, P, d, f — amemMeHTHI.

33) CrpoeHre ABOWHOTO 3JCKTPHUYECKOTO CIIOS. DJIEKTPOJHBIN ITOTCHITHAIL.
CraHnapTHBIM DJIEKTPOAHBIA TMOTEHIIMAI. 3aBUCUMOCTh BEIUYUHBI DJIEKTPOJTHOTO
MOTEHIIMANA OT MPUPOIBI DJIEKTPOJOB, KOHIICHTPAIlMU, TEMIEPATyphl U TPHUPOIBI
anekTposiura. YpaBHenue HepHcera.



34) Crpykrypa [lepuomuueckoii cuctemsl JI.1. Menneneera. [lepuoandeckue
CBOWCTBA DJIEMEHTOB. OJHEPIrWsi HMOHM3alMU. ODHEPTUs CPOACTBA K DJIEKTPOHY.
DIIEKTPOOTPULIATENBHOCTb.

35) CymHocTh 3mektpoiu3a. [lociieoBaTeIbHOCTh Pa3psAAKUH KaTHOHOB W
AHWOHOB B BOJHBIX pacTBOpPAX JJIEKTPOJUTOB. llomspuzanms 3neKTponoB. SIBieHHE
MIEPEHANPSKEHUS HA IEKTPOAAX.

36) Teopust smekTpoauTHUecKOH auccornmanuud. CTeneHb JUCCOLMALINM.
du3nvecKuil CMBICI H30TOHUYECKOTO K03 uirenta. Koncranta aucconuaii.

37) XapakTepuCTHKa OCHOBHBIX TEPMOIAMHAMUYECKHX (QYHKIHMHA. DK30- H
SHIOTEPMUYECKHUE PEAKIIUH.

38) Xwumunyeckas kuHeTuka. [lopsimok peakimu. KuHeTnueckue ypaBHEHHS
XUMUYECKUX peaKlnii. 3aKOH JIEMCTBYIOIIUX MacC.

39) Xwumunyeckas kuHeTHkKa. CKOpoCTh peakiuu. KoHCTaHTa CKOPOCTH.
Binusinue naBiieHMss W TeMIIEpaTypbl Ha CKOPOCTh XMUMHUYECKOM peakuuu. Pacuer
KOHCTaHThI CKOPOCTH.

40) XuMHYECKHUE HUCTOYHUKH TOKA: TaJIbBAHHYECKHE SJICMEHTBI, TOIUIMBHBIC
AJIEMEHTHI U AKKYMYJISITOPBI.

41) Xwumudeckoe paBHoBecue. Koncranta paBHoBecus. IlpuuHnum Jle-
[[TaTtenve. PaBHOBECHE B TETEPOTE€HHBIX CUCTEMAX.

42)  DnexTpoau3. DIEKTPOJIU3 C PACTBOPHUMBIM M HEPACTBOPHMBIM aHOJAMHU.
DNEKTPOXUMHUUECKOE TTOTydeHue U paduHIpoBaHne MeTauIoB. 3akoHbl Dapases.

[Tonp30BaHME pa3IMUYHBIMU TEXHUYECKUMH yCTpoilcTBamH, kKpome OBM
KOMITBIOTEPHOTO Kjlacca M TMPOrPaMMHBIM OOECIECYeHHEM, HEOOXOIUMBIM JJis
pelIeHns MOCTaBJICHHBIX 3a7a4, He JomyckaeTcs. [Ipu kenaHuu CTyneHTa MOKUHYTh
npeeNbl ayuTOPUM BO BpEeMsl JK3aMeHa HK3aMEHAIMOHHBIA OWJIET Tocie ero
BO3BPAIICHUS 3aMEHSIETCSI.

[IpenonaBatenr MMEET MpPaBO MOCIE€ NPOBEPKA NUCHMEHHBIX OTBETOB Ha
AK3aMEHAIMOHHBIE BOMPOCKHI U PEIICHHBIX HA KOMIBIOTEPE 3aj/1au 3a7aBaTh CTYJICHTY B
YCTHOW (hOpME YTOUHSIONIHME BOIMPOCHI B paMKaX COJCPKAHHS 3IK3aMEHAIMOHHOTO
OwteTa, BEIIAHHOTO CTYACHTY.

WNuble HOPMBI, pErjiiaMeHTUPYIOUIUME MPOLEeAypy MPOBEACHUS HSK3aMEHa,
npeacTtaBiieHbl B [10710KeHUU 0 TEKYyIIeM KOHTPOJIE YCIIEBAEMOCTH U ITPOMEXYTOUHOM
aTTECTallM CTYJICHTOB.



9.2. OneHO4YHBbIE CPeCTBA /JIsl NPOBEICHUSA IPOMEKYTOUHOM aTTeCTAIIMU B
¢opme 3auera
VY4eOHBIM MJIAHOM 3a4eT M0 AUCIUIUIMHE HE MPEIyCMOTPEH.

9.3. OneHoYHbIE CPEICTBA /IS IPOBEAEeHUS IPOMEKYTOUHOI aTTecTalluu B
(opMe KypCOBOIO NMPOEKTa WIH KyPCOBO#i padoThl
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.

10. MeToauyeckue peKoOMeHAANUH 10 OPTAHU3ANNH U3YYeHHs TUCIUTLUTHHBI

CTyneHTsI Tiepel HadajaoM W3YYeHHS JUCIHUIUIMHBI 03HAKOMJICHBI C CHCTEMaMHU
KPEAUTHBIX €AWHUII U OAJUTHHO-PEUTHHTOBOM OLIEHKH.

CTyneHThl, WU3ydalolue IUCHUIUIMHY, OOECIeUMBAIOTCS SJICKTPOHHBIMH
U3IaHUSIMH  WJIM  JIOCTYIIOM K HUM, Y4eOHO-METOJAMYECKAM KOMIUIEKCOM TII0
OUCLMIUIMHE, BKJIIOYas METOAMYECKHE YyKa3aHUs K BBIMIOJHEHUIO J1a00paTOPHBIX
paboT, Bcex BUAOB CAMOCTOSITEIbHON pabOTHI.

B  yueOHBIE TIpomiecC PEKOMEHIYETCS BHEIpPEHUE CyOBEeKT-CYOBEKTHOM
NeAarornyecko TEXHOJIOTHH, IPU KOTOPOW B paclUCaHUM Ka)KJIOTo IMperojaBaTesis
OTIpEe/IEIISAETCS BpEMsl KOHCYJbTALUN CTYACHTOB I10 3aKPEIVIEHHOMY 32 HUM MOIYJIIO
JUCLMUILTUHBIL.

11. BHeceHue U3MeHeHUIl U TOMOJHEHUA B pa004yl0 MPOrpaMmy I CIUTLTHHbI
ConmepxxaHue paboyux MOporpaMMm JUCHMIUIMH — €XKErOJAHO  OOHOBISETCS
IIPOTOKOJIAaMU 3aceaHuil kKadeapsl 1Mo yTBepxkaeHHOU «llonoxxeHnem o CTpyKType,
coJiep’)KaHuu U OPOpMIIEHHH pabouMX MporpaMM AUCLMILIUH N0 00pa3oBaTeIbHBIM
nporpamMmaM, cooTtBeTcTBytomuM @DPI'OC BO ¢ yderom mpodeccrnoHamIbHBIX
CTaHJIapTOB» opMe.



Ipuioxenue

denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaATENbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspo — 15.03.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE
oOecrieyeHrne MalTMHOCTPOUTENIbHBIX MPOU3BOJICTB

HampaBnennocts (mpodmip) — Oprasmsands W yOpaBiIeHHE B CBapOYHOM
MIPOU3BOJICTBE

Kadenpa «bruoTexHonoruu, XuMum ¥ CTaHIapTU3ALIUI))

JlncuuruimHa « X uMus»

Cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3aganue 17 IPOBEPKHU YPOBHS «3HaTh» — WK 0, wnu 1, wnu 2 6anna:
Peakiuu oOpatumbie U HeoOpaTuMble. XUMUYecKkoe paBHOBecue. KoHcTaHTa
paBHOBecus. [Ipuauun Jle-Illatense. Cmenienne paBHOBECHS.

2. 3agaHue ais MpOBEPKU YPOBHA «yMeTh» — v 0, i 2 Oasa:
[Ipoussenenue pacteopumoctu AgCl pasno 1.73:101° (mpu 25°C). Onpenenure
KOHIIEHTPALIMIO HOHOB cepedpa B pacTBOpE.

3. 3amanue 175 IPOBEPKHU YPOBHS «yMeTb» — win 0, uinu 2 6arna:
Kakoii meranmn B mape Zn-Ni OynmeT pacTBOpSATbCS B YKCYCHOW KHUCIOTE?
CocTaBbTe cXeMy KOPPO3UH, 3aMUIINTE HIEKTPOIHBIE MPOLIECCHI.

Kpurtepuu UTOroBoii 0lleHKH 32 IK3aMeH:

COTJIMYHOY - TIPU CyMMe OaIJIOB 5 niu 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

«yIlOBJIETBOPUTEIBHOY - IIPU CyMMe OalioB 3;
«HEYIOBIETBOPUTEIBHO» - TpH cymme 6autoB 0, 1 wnu 2 6ana;

CocraButens: o1l kadgeapsr BXC I'.H. IlemuaeHko

3asenyrommii kadenpoit BXC M.I'. Cynpman
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