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MecTo TUCHMITIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MpOrpaMmbl

CrpykTypa 1 cofep:kaHue TUCUUTLITUHBI

3.1
3.2
3.3
3.4
3.5

Bunpsl yaeOHON pabOThI U TPYJOEMKOCTh

Tematuueckuil MiIaH U3YYESHUS TUCIUTTUHBI

Copneprkanue JUCIUTUIUHBI

TemaTuka ceMUHAPCKUX/TIPAKTUUECKUX U JIAOOPATOPHBIX 3aHATUIN
TemaTtuka KypcoBbIX IPOEKTOB (KYpPCOBBIX paboT)

Y4eOHO-MeToIn4YecKoe U HHPOPMALIMOHHOE oOecrieueHe

4.1 HopmartusHble 1okyMeHTbl U [[OCThI

4.2 OcHoBHas qUTEpaTypa

4.3 JlonmoysHUTENBHAS JTUTEPATYpa

4.4 DnexTpoHHBIE 00pa30BATEIbHBIC PECYPCHI

4.5 JluneH3noHHOE 1 CBOOOIHO PacIpOCTpaHsIeMOe MPOrpaMMHOe O0ecTiedeHne

4.6 CoBpemeHHbIE podecCHOHaTbHbIE 0a3bl JaHHBIX U MH(OPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI

MarepuanbHO-TEXHHUECKOE 00eCTIeueHHe

MeTOJII/I'-IeCKI/Ie PEKOMEHAAINN

6.1
6.2

MeTtoauueckue peKOMeHIalluu AJIsl IPEeroAaBaTesis o OpraHu3aul 00yyeHHs
MeTtoauueckue yka3zaHus sl 00y4aromuxcsi IO OCBOCHUIO TUCIUTLINHBI

®DoH/T OIIEHOYHBIX CPEJICTB

7.1
7.2
7.3

MeTo bl KOHTPOJISI U OLICHUBAHUS PE3YJIbTATOB O0YUYCHHS
[Ikana 1 KpUTEPUH OLIEHUBAHUS PE3yIbTaTOB O0yUEHUs
OrneHOYHBIE Cpe/ICTBA

o eI N N B U B B e N N L

O O O O 0 0 X0 0 X



1 Heau, 3a7a4u ¥ IJIaHUPYyeMble pPe3yJbTAThl 00y4eHH s 10 IUCHUILIUHE

K ocHOBHBIM 3a/1a4aM OCBOCHUS IUCIUILTUHBI « XUMHSD» CIIETYyEeT OTHECTH:

- OBJIaJICHHE OCHOBAMH XMMHUECKOTO SI3bIKa U CUMBOJIMKH, COBPEMEHHOIN TEPMHUHOJIOTUEH U
CIOCOOaMH OCYILECTBICHUS! XUMUYECKUX IPOLIECCOB,

- OCBOCHHE OCHOBHBIX COBPEMEHHBIX IPEJICTABIEHUH O CTPOEHWU AaTOMOB, MOJIEKYJ U
BEIIECTB,

- YMEHHUE pellaTh OCHOBHBIE TUIBI XUMHUECKUX 3ajiad,

- TpUOOpETEeHHE HABHIKOB XHMHUYECKOTO JKCIIEPUMEHTa, 00pabOTKH 3KCIEepUMEHTATBHBIX
JAHHBIX ¥ 0opMIIeHHs Ta00paTOPHOTO KypHala HaOJII0ICHUH.

OOydenue Mo AMCHUIUIMHE «XHUMHUSD» HANpaBlIeHO Ha (HOpMHUpPOBAHHE Y OOYHYAIOLIMXCS
CJIEAYIOUINX KOMIIETECHIIUHI:
Koa n HanmeHoBaHHe KOMMeTeH Mt NuaukaTopbl 10CTHAKEHUS] KOMIIETEHI[UH

YK-1. Cnoco0OeH oCcyiecTBIATh MOUCK, NVYK-1.1. Ananuzupyer 3agady, BbIIEISIS €€
KPUTUYECKHIA aHATTN3 ¥ CHHTE3 HH(popMaIiH, | 6a30BBIE COCTABIISIONINE

OPUMEHSTh CUCTeMHBIN noaxon s pemenus | MYK-1.2. OcymiecTisieT HOUCK, KPUTHYECKU
MIOCTABJICHHBIX 33134 OLICHMBAET, 00001I1aeT, CHCTEeMAaTU3NUPYET U
pamKupyeT HHPOpMaLUIo, TpeOyeMyto s
peuieHus NOCTaBICHHON 3a1a4n

NVYK-1.3. PaccmatpuBaeTt u npeajgaraer
parroHaIbHBIC BAPHAHTHI PEIICHHS
MOCTaBJICHHOW 3aJ[auy, UCTIOJb3Y S
CHCTEMHBIN TOAX0/l, KPUTHUECKU OIEHHBACT
UX JJOCTOWHCTBA U HEJIOCTATKH

2 MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMmMbl

JlucuuiuinHa OTHOCHTCS K O0OSI3aTENIbHOM YacTh/4actd, (GOPMUPYEMOW yYaCTHUKAMU
00pazoBaTeNbHBIX OTHOIICHHH O710Ka b1 «/lucimminab! (MOTy N ).

Juctummmaa «XuMHS» B3aMMOCBSI3aHA JIOTHYECKH W COJEPIKATEITHHO-METOJUYECKH CO
CIEeIYIOIIMMHU JUCIUILTHHAMMU:

dusnka,

OKkonorus,

Marepuanosenenue,

be3onacHOCTb KU3HEACSITENILHOCTH,

3 CrpykTrypa u coep:KaHue IUCUUIIHHBI

OO61mas TpyA0€MKOCTh JUCHHUIUIMHBI COCTaBiseT 4 3aueTHbIX(e) equHuI(bl) (144 yacos).

3.1 Buasbl yueOHOii padoThl U TPYI0EMKOCTh

3.1.2 OunHo-3a04Has hopma 00ydeHHUS

Ne KoauyecTBo CemecTpsl

u/n Buna yueOHoii padoThl 4ACOR 1

1 AyaAuTOpHBbIE 3aHATHS 36 36




B ToMm uncne:
1.1 | Jlexkuuu 18 18
1.2 | CemuHapcKue/pakKTHUECKUE 3aHATHS 18 18
1.3 | JlabopaTopHbIE 3aHATUS 0 0
2 | CamocTosiTesqibHAsA padoTa 108 108
3 | IIpomexyTouHasi aTrecTanusi
3adet/nud.3auer/7K3aMeH ] ]
Hroro 144 144
3.2 TeMmaTnyeCcKNil IJIAH U3yYeHUS TUCIIHITHHBI
3.2.2 OuHo-3a04Hast popma 00ydeHuUs
TpynoemkocThb, yac
AyauTopHasi padora
Camoc
Ne Pasjnennbi/Temsl Cenmmap Jla6opa Hpaxr TOSITE
n/n JUCIUTITTMHBI Bceero | Jlex cxme/ TOPHBIC WACCKa | ast
| P sy & pador
CKHe X moxrotT | © .
3aHATUSA OBKa
1. BBenenue. OCHOBHEIE 3aKOHEI U
14 2 2 10
TIOHSITHSI XUMUH
2. | CtpoeHue aroma M nepuogudeckas
cucreMa 14 ) ) 10
XuMHYecKas CBS3b U CTPOCHUE
MOJIEKYJI
3. | OKuCAUTENHEHO-BOCCTAHOBUTEIHHBIC 14 ) ) 10
peaxkiuu
4. | DHepreTuka XUMHYECKHX 14 ) ) 10
IPEeBPAICHHAH
5. | XvMH4Y€ECKasi KHHETUKA U PABHOBECHUE 14 2 2 10
6. | Teopus pacTBOpOB HEAIEKTPOJIUTOB U 16 ) ) 12
AIIEKTPOJIUTOB
7. KomMiiekcHble coeTMHEHNS 14 2 2 10
8. | Obmme cBOMCTBA METAJIOB 26 2 2 22
9. | Xumus s- U p-2JIEMEHTOB 10 1 1 8
10. | Xumus d- u f- snemeHToB 10 1 1 8
Hroro | 144 18 18 108
3.3 Conepxanue QuCHUNINHBI
Ne OcHoBHOE coaepKkaHue
pazzena
BBenenue. OCHOBHbIE 3aKOHBI U NOHATUSI XUMHH.
MecTo XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
1 ATOMHO-MOJIEKYJISIPHOE yueHHE. ATOM, MOJIEKyJda, XUMUYECKHI 3JIEMEHT. ATOMHas
Macca, OTHOCHTENIbHash aTOMHasg Macca. MolekyisipHas Macca, OTHOCHTENbHas
MOJICKYJIsIpHass Macca. Mollb-eIMHMIIA KOJTUYeCTBa BemlecTBa. MomsipHast (MOJIbHAsI)




Macca. DKBUBAJICHT, SKBUBAJIEHTHAs Macca.

3aKoHBI BECOBOH M OOBEMHONM CTEXHOMETPUHU. 3aKOH COXpPAHEHUs >HEPTruu. 3aKOH
COXpaHEHHs Macchl. 3aKOH TOCTOSIHCTBA COCTaBa. 3aKOH HKBHUBAJIEHTOB. 3aKOH
ABoraapo u cneactBusi. OObeIUHEHHBIN ra30BbIN 3akoH. YpaBHenue Kiameiipona-
Menneneena.

CTpoeHne aToMa U nepuoauvecKas cucrema.

KoprnyckynsipHo — BOJHOBBIE CBOWCTBA MaTepHANBHBIX dYacTull. KBaHTOBO —
MexaHu4ecKas rpupoja atoma. KBantoBele unciia. ATOMHbIE OpOUTaIN. DIEKTPOHHBIE
YPOBHU U IIOAYPOBHU. MHOTr0371€KTpOHHBIE aTOMBI. [[pMHIMI MMHUMAaIbHOW SHEPTHUU.
[Tpunnun Iaymu. [Ipasuio I'ynaa. [Ipasuino Kneukosckoro.

ONEKTPOHHOE CTPOECHHE aTOMOB DJIEMEHTOB B CBA3M C HUX [OJOXKCHUEM B
MEPUOINIECKOH cucTeme: s-, p-, d-, f- anemenTsl. CTpyKTYypa NEepruOIUIECKON CUCTEMBI
(nepuoa, rpymnmel, HoArpynmsl). [IpUuMHBI NEPUOAMYHOCTH CBOMCTB 3JIEMEHTOB.
[lepnonnueckuil 3aK0H.

OCHOBHBIE aTOMHbIE XapaKTEPUCTHKH 3JIEMEHTOB (aTOMHBIM paauyc, 3SHEprus
MOHM3AIMH, CPOJCTBO K IIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTh) U OCOOEHHOCTH MX
U3MEHEHHUS B IEPUOANYECKON CHCTEME.

XHuMHYeCKas CBA3b U CTPOCHHE MOJIEKY.I.

OcCHOBHbIE THIIBI XMMHYECKOW CBSI3U: KOBAJCHTHAs, WMOHHAs, MeTaJUInYecKasd,
BOIOpOAHAsA, AK-IepBaaibcoBa CBA3b. JlnMHA, DSHEprus M MNOIAPHOCTH CBS3H.
JunonbHbli MOMEHT. CTpyKTypa MOJIEKYJ Kak CIEACTBHE IMPHUPOIbI 3JIEKTPOHHOTO
cTpoeHus aroMoB. ' ubpuauszanus. Kparusie cBsizu.

JIOHOPHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHuUs KOBAJIEHTHOM cBsi3u. HanpaBieHHOCTh
Y HACBIIIAEMOCTh KOBAJCHTHOW CBsI3U. MeXaHHM3M 00pa30BaHUsI KOBAJIECHTHOH CBSI3H.
HonHas cBsA3b. YcioBus o00pa3oBaHMs MOHHOM cBs3u. Ilpupoma MeXHMOHHOTO
B3alMOJAEHCTBUS. DHEPrusi MOHHON AKuunianueckoil pemerku. HeHnanpasieHHOCTh 1
HEHaChIIIAEMOCTh HOHHOM CBSI3U.

Teopml OKHCJIUTEC/IbHO-BOCCTAHOBUTEC/ILHBIX IMMPOLECCOB.

IlonsaTue OKHCIIUTCIBbHO-BOCCTAHOBUTCIILHOI'O rpomnecca. Okucnenue n
BOCCTAHOBJICHHUEC, OKHCIINTECIIb U BOCCTAHOBUTCIIb. Crenenn OKHCJICHHS, CBA3b MCKIY
BCJIMYMHOM CTENECHH OKHCICHHS M  OKHCIUTEIbHBIMHU (BOCCTaHOBI/ITeHbHHMI/I)
CBOMCTBaMHM. HpOCTI)Ie BE€IICCTBA U COCAMHCHHA KaK TUIIMYHBIC OKHCIINTCIIN, TUITMYHBIC
BOCCTAHOBUTCIIM U BCHICCTBA, MPOABIAOMNEC OKHCIUTCIBHO-BOCCTAHOBUTCIBHYIO
JIBOMCTBEHHOCTb. Knaccmbmcauml OKHCJIIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ.

JHePreTHKa XUMHUYEeCKUX NPeBpalleHu .

BHyTpeHHAs oSHeprus W AHTaNbOUsA. OK30- U JHIOTEPMUYECKHE PEaAKIIHU.
Tepmoxumudeckue ypaBHeHus. TernoBbie 3 eKTsl GPU3NKO-XUMUUYECKUX MPOLIECCOB.
CrangapTHbie TeIuIoBbIe () (PEeKTl. DHTAIBNUNHHBIE JUATPAMMBI.

3akoH I'ecca u cnencrBus u3 Hero. [lonstue o0 »HTponuu. CTaHAapTHBIE SHTPOIIUU.
[Tonsitue 00 sneprum ['m66ca. E€ n3meHenne kak Mepa peakIMOHHON CIIOCOOHOCTH.
OHTaNbIUMHBIA U SHTPONUNHBIA (DaKTOPBl XMMHYECKHX MporeccoB. CTaHaapTHBIE
u3MeHeHus: sHeprun ['mb60ca. Pacuér msmenenus sHeprum ['mGOca B XUMHYECKHX
peaKIusX.

XHMHYeCKasi KHHeTHKa U PaBHOBeCHeE.

I'oMoreHHble U rereporeHHble cucTeMbl. CKOPOCTh TOMOTEHHBIX peakuuil. DakTopsl,
BIIUSIONIME HA CKOPOCTh PEaKUUU. 3aBUCUMOCTh CKOPOCTH pEaKLUU OT KOHLEHTPALuu
pearupymoImux BEIIECTB. 3aKOH JEHCTBYIOIIMX MAacC, KHUHETHYECKHE YpaBHEHMSI.
KoHcTranTa ckopoctn peaknuu. HacTHbIE NMOPAAKH IO PEarupyOIIUM BEIECTBAM U
00K MOPAOK peakuuu. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT TemnepaTypsl. [IpaBuio
Bant-T'opda. Dueprus aktuBamumu. YpaBHeHHE AppeHuyca. [ OMOTEHHBIH W
reTepOreHHbl Kartauus. Llenuslie peakuuu.




HeoOpatumble u oOpaTuMble XHMHYeCKHe Tmporecchl. KunHeTnueckuii kputepuid
paBHOBecusi. KoHCTaHTa paBHOBECHSI B TOMOT€HHBIX U Fe€TEPOreHHBIX cucTeMax. CBs3b
KOHCTaHTBI PAaBHOBECHS C U3MEHEHHEM CBOOOJHOMN SHEPruu B peakiuu. PaBHOBECHBIN
BBIXOJl MPOJYKTOB peakiuu. HampaBieHue cMmenieHus: paBHOBECHS MPU HU3MEHEHHUH
BHenHUX ycyuoBui. [lpunuun Jle [larenbe.

Teopusi pacTBOPOB HEAJIEKTPOJIUTOB M 3JIEKTPOJIHMTOB.

O6mue mousaTus O pactBopax. CrHocoObl BBIPAXKEHHS COCTaBa PAaCTBOPOB.
PactBopenune kak ¢usnko-xummuueckuil mnpouecc. CkopocTh pactBopeHus. Teriora
pactBopeHusi. HachilieHHbIe pacTBOphl. PaBHOBECHE MEXYy OCAaIKOM U HACBIIIEHHBIM
pactBopoM. PacTtBopumMocTb. BinsHuMe mpupojibl KOMIIOHEHTOB W TEeMIEpaTyphbl Ha
pacTBOPUMOCTb. PacTBOPUMOCTH Ta30B, KUAKOCTEH M TBEPABIX BEIIECTB B KUAKUX
pPacTBOPUTEIISX.

KoMmuiekcHble coeinHeHUS.

[lonsiTie O KOMIUIEKCHBIX coequHeHusX. CTPyKTypa KOMIUIEKCHBIX COCIMHECHHM.
ATOMBI U HOHBI Kak KoMIUIeKcooOpa3oBaTenu. Pa3nuyHple THIBI JIUTaHOB.
Homenknarypa. Knaccudukamuss KOMIUIEKCHBIX COEAMHEHUN. XUMHUYECKas CBS3b B
KOMIUIEKCHBIX coeAMHEeHUsIX. CIMOCOOHOCTh AJIEMEHTOB K KOMILIEKCOOOpa30BaHUIO B
3aBUCUMOCTH OT MX TOJIOKEHHUSI B TIEPHOJUYECKON cHCTeMe dieMeHTOB. M3omepus
KOMIUIEKCHBIX COeIMHEHUW. KOMIUIEKCHbIE COEIUWHEHHsS B BOJHBIX pPacTBOpax.
DNEeKTPONUTHYECKAsT TUCCOIMAIMSl KOMIUIEKCHBIX COeIMHEeHMM. Peakiuu ¢ yyactuem
KOMILIEKCHBIX CO€TMHEHHI.

OO0mme cBoiicTBa METAJLJIOB.

KauecTBeHHas XxapakTepucTHKa aKTUBHOCTHM METAIOB. PsJ aKTHUBHOCTH METAaJUIOB.
Bo3HMKHOBEHHE AIEKTPOJHOIO TMOTEHUIUANA. JIBOWMHOW AIEKTPUYECKUU  CIIOM.
DOnekTpoAHOe  paBHOBecue. Tumbl  3JEKTPOAOB. ['ambBaHMYECKUH  DIIEMEHT.
CxeMarnueckasl 3amuch DJJCKTPOJOB M TaJIbBAaHUYECKUX JJIEMEHTOB. Bemnunna
anekTpoaHoro mnoreHuuana. JC  rampBaHuueckoro snemeHTta. M3mepenue
AJIEKTPOJIHBIX TMOTEeHIUanoB. Bomopomnsiii snextpon. CTaHIApTHBIM SJIEKTPOIHBINA
noTeHuuan. PsAa  craHgapTHBIX — BJEKTPOJHBIX  MOTEHIMAIOB.  3aBHCHUMOCTD
3JIEKTPOJHOIO MOTEHIHAIA OT TEMIEPATypbl U KOHLIEHTPALIMU PAacTBOPA AJIEKTPOIIUTA.
VpaBuenue Hepucra. KoHlleHTpallMOHHBIE 37€MEHTHl. AKKyMyJsaTOpbl. [loHsiTHE O
TOIUTMBHBIX JJIEMEHTaX. OJEKTPOJHBIA TIOTCHIMAI KaK Mepa OKUCIUTEIHHOU
(BOCCTaHOBUTENBHOW) aKTUBHOCTH BelecTBa. Ompesesienrne HanpaBleHUs TPOTeKaHUS
CaMOIPOU3BOJIBHON  OKHUCJIUTEIBbHO-BOCCTAHOBUTEILHON pEAKUUA 1O BEJIWYWHAM
3JEKTPOJIHBIX MOTEHIIUAJIOB.

DONeKTposM3 KaK BBIHYXKJICHHas  OKHCJIMTEIbHO-BOCCTAHOBUTENBHAS  PEAKIIUSA.
[Iponeccrl, mpoTekarolie Ha UHEPTHBIX M aKTUBHBIX 3JIEKTPOAAX IMPHU AJIEKTPOIU3E
pacIIaBoOB ¥ BOJHBIX pPACTBOPOB PA3IMUHBIX AIEKTPOoauTOB. 3akoH dapanes. Beixox mo
TOKY. DJEKTPOIUTUYECKUE CTIOCOOBI MOoNy4deHus U papuHUpoBaHus MeTaioB. OCHOBBI
TaIbBAHUYECKUX METOJIOB HAHECEHUSI METAITTHIECKUX TIOKPBITHH.

Koppo3usi kak pe3ynbTar OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIX peakiuui. Tumsl
KOppo3uu. XuUMHYECKas Koppo3us. TepMOAMHAMHMKA W KHHETHKAa XHMHYECKOU
KOPpO3UH.  DIIEKTPOXUMHUYECKass  KOpPpO3Hsl.  DIEKTPOAHBIE  MpOLECcChl  MpH
AIEKTPOXUMUYECKON KOPPO3UH. 3aBUCUMOCTH CKOPOCTH KOPPO3UU OT TPHUPOIBI
MeTajula M XapakTepa KOPpO3HMOHHOM cpeabl. Koppo3uss mpu KOHTAKTE pPa3HbIX
MetauioB. Kiaccudukamuss MeTonoB 3ammThl OT Koppo3uu. M3omsnus. Y MeHbIIeHHEe
arpeCcCUBHOCTH KOPPO3MOHHOW cpenbl. M3MeHeHue KOpPpPO3HOHHOW YCTOWYHMBOCTH
MeTaJuta. DJIEKTPO3aIINTA.

OOmas xapakrepuctuka snemeHToB VII A moarpynmnsl. Haxoxnenuwe B mpupone,
IIOJIy4YeHUE M INPUMEHEHHE TaJOreHOB. XHMHYECKHE CBOMCTBA TaJOICHOB.
["amoreHoBOIOpO/IbI, MX MOJy4YeHHE M cBoiicTBa. Kuciopomoconepskauiye KUCIOTHI




XJIopa.

OOmast xapakTtepuctuka sneMeHToB VIA moarpynmsl. HaxoxkneHwe B mpupone.
CpoiicTBa cepbl. XHWMHYECKHE CBOWCTBa cepoBojopoda M CyiabdumoB. OKCHIBL
Kucnoponoconepskarue KUcaoThl cepbl. CepHasi KUCIOTa U €€ COJIH.

OO6mrast xapakTepUCTHKA 3JIEMEHTOB VA moarpymmbl. A30T. XUMHUYECKHE CBONCTBA
azota. Hutpuael MeramnoB. AMMHak, IojiyueHue M cBoicTBa. CoiuM aMMOHUS.
Kucnoponnsie coequHenus a3oTa. A30THas KucioTa u ee conu. Pocdop, XuMudeckue
cBoiictBa ¢ochopa, dochunsr, docun, kucaopomHble coeauHeHus ¢docdopa,
dbocdopnas kucnora u ee conu. Cyppma U BUCMYT. HaxoxaeHue B Ipupoe, moxydeHune
u puMeHeHne. Okcubl U TuIpokcuabl. Coau CypbMbl U BUCMYTA.

O6mas xapakrepucTtuka 3meMenToB III-IV A nmoarpymnmel. bop, XxuMu4yeckne cBoHCTBa
0opa, 6opatel, OOpHAsT KUCIIOTA U €€ CONU. YTIEepOoa, XUMUIECKIE CBOMCTBA YIIepo/ia,
kapOuaer, okcuabl yriepoma (II, IV), yrompHas kucmora m ee comu. Kpemuwui,
XUMUYECKHUE CBOMCTBA KPEMHUS, CUITUIUAbI, OKCUJT KDEMHHUSI, KpEMHEBasi KUCJIOTa U €
conu. OnoBo u cBuHell. HaxoxxaeHue B mpupo/ie, noxydeHue u npumeHernne. OKCuabl 1
rusipokcuibl. Coau 00Ba U CBUHIA.
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Huuk, kanmuid, pryTh. OOmas xapakrepuctuka siemeHToB [IB moarpymnmsl.
Haxoxnenue B mpupojie, ojiyueHue, IpuMeHeHne 1 cBoicTBa. OKCUIbI U TUAPOKCUBI.
KommiekcHbie coequHeHusl.

Mens, cepedpo, 30510T0. OO11as1 XapakTepucTuka 3eMenToB IB noarpytbsl. OKcuas u
rupokcuibl. KommiekcHble CoeIMHEHNUS.

OOmrast xapakrepuctka 31emenToB VIIIB moarpymmer. JXKene3o, kobanbpra, HUKEIb.
Haxoxnenue B npupojie, nojiyueHue, IpUMEHEHHE U CBOKCTBA.

CaoiicTBa >xene3a. HaxoxneHue B mpupone, MolydeHHe, NPUMEHEHUE U CBOMCTBA.
Oxcupl, TUIPOKCUIBI U COJIH JKenes3a, KoOdalbTa, HUKend. BaxHeile KoMIIeKCHbIE
COEIMHEHMS (LIUAaHOKOMILJIEKChI, aMMHUHOKOMIIJIEKChI, KAPOOHWIIbI, BHY TPUKOMILIIECHBIE
COEIMHEHMS ), UX IPUMEHEHHE B METAIPYTHUECKOM MPaKTUKE.

Maprasnen, texHeuuid, penuid. HaxoxaeHue B mpupone, MOIydeHue, IIPUMEHEHUE U
cBoiicTtBa. OKCUABI M TUIPOKCUABl MapraHua. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
CBOWCTBA BAXKHEHIIMX COCAMHEHU MapraHia.

XpoMm, monubneH, Boabppam. OO0mas xapakTepucTuka sneMeHToB VIB moarpymnmsi.
Haxoxnaenue B mpupojie, nojiyueHue, IpuMeHeHne 1 cBoicTBa. OKCUIBI U TUAPOKCUBI.
Xpomatel U auxpomatbel. M30- wu rerepononucoenuHeHus. OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA BAXKHEUIIINX COEUHEHUN XpOMa.

Bananuii, HnoOuii, tantan. OOmas XapaKTepUCTHKA 3JIEMEHTOB VB moarpymnmsl.
Haxoxnaenue B npupoje, noinydeHue, npuMeHeHue u ceoictea. Okeup Ba"aaus (V) u
BaHazaTbl. CoeIMHEHUS BaHAIUsl B HU3IIMX CTEIEHAX OKUCICHUSI.

Turan, nupkonuii, rapumit. OOmas xapakrepuctuka syemMeHToB [VB moarpynmsl.
Haxoxxnenue B mpupoze, MojaydyeHUe, NMPUMEHEHHE MU CBoMcTBa. J[MOKCHA THUTaHA.
Baxwueiinme coeMHEHUs TUTAHA.

Oo6mas xapakrepuctuka siementoB IIIB moarpynmel. Haxoxnenue B mpupoje,
MOJy4YCHUE, TPUMEHEHUE U CBOMCTBA. BakHeulne COeqUHEHMsS] CKaHAus, UTTPUS U
JJAHTaHA, UX UCIIOJIb30BAHKUE B BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJAHHUKAX.

3.4 TemaTnka CEMUHAPCKUX/IPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKkue/mpakTUIECKUE 3aHATHS

Paznen

[11aH 3aHATHS,, OCHOBHOE COJICPKAHHE

1

OcHOBHBIE KJIAaCChl HEOPTaHWYECKUX COCJMHEHMM: OKCHUJbI, OCHOBAHMS, KHUCIOTHI,
COJIM, KOMILIEKCHBIE coennHenusi. Kitaccudukanuus, nojgyyeHue, XMMHUUECKHE CBOICTBA,




HOMEHKJIaTypa.
XapakTepuCTHKA 3JIeMeHTA COIJIACHO ero IOJIOKEeHHUIO B IepHOANYeCKoM Tad/auie.
JlaTh TOJHYIO XapaKTEpPUCTUKY ASJIEMEHTa, ONpEIeNIUTh KBAaHTOBBIE YMCIA, HAMKHCATh
HauboJ1ee XapaKTEPHbIE BOJOPOIHBIE U KUCIOPOAHbBIE COETUHEHUS: OKCUIbl, OCHOBAHUS,
KHCIIOTBI, KOMILJIEKCHBIE COSTMHEHUSI.

XHMHYecKasi TePMOAMHAMHUKA. 3aKOHOMEPHOCTH NMPOTEKaHUsI XMMUUYECKUX PEAKIHil,
3 3akoH ['ecca, sHTanbNMs, SHTpONUs, 3Heprus ['ensronsia u ['md6ca, pacyer TemIOBOro
s dexTa XUMUIECKON peakIuu; CaMOITPOU3BOJILHBIC MTPOIIECCHI.

Xumuuyeckass KHHeTHKAa. PacueT CKOpOCTM XMMHUYECKOH peakuuu, (GakTopsl,
4 BIIUSIIOLIME HA CKOPOCTh XMMHUYECKOM peakIul, KOHCTaHTa paBHOBECHs, (aKTOpHI,
BJIMSIIOIIME Ha XUMUYecKoe paBHoBecue, npuHimn Jle [HaTtanke.

OO0urue cBOiicTBA pacTBOPOB HEIEKTPOJIUTOB. CITIOCOOBI BBIPAKEHUST KOHIIEHTPAIHI
U TIepecUeT OJTHOrO Croco0a BhIpAXKEHUSI KOHIIGHTpaluii B Apyroii; 3akoH Bant-I'odda
5 (ocmoTnueckoe nasieHue); I 3akon Payns (moHWKeHHE AaBICHUS HACBIIICHHOTO MMapa),
II 3axon Payns (moHmXeHHE TeMIEpaTypbl 3aMEpP3aHUs U IOBBIIIEHUE TEMIIEPaTyphl
KMIICHHUS) JJIsl PaCTBOPOB HEAJIEKTPOJIUTOB.

OO0mme cBoiicTBa 3JIEKTPOIUTOB. VOHHOE NpOM3BENEHUE BOJbI, INPOU3BEACHUE
6 pacTBOPUMOCTH, M30TOHMYECKUH KodpdunmneHnt Bant-I'odda, koHCTaHTa U CTENeHBb
JUCCOUMAIMU, TUAPOIIU3 COJICH.

Kommnuexkcnble coenumHenusi. Knaccudukanus, moiyuyeHue, XUMUYECKUE CBOICTBa,

7 HOMEHKJIATypa, IPUMEHEHHUE

] Oo61mme coiicTBa MeTa/L10B. COCTaBIICHUE rajlbBAHUYECKUX 3J1eMEeHTOB U pacyeT DJ1C
raJIbBAHUYECKOT 0 AIEMEHTa, penieHue 3a1ad Ha | u II 3akonsl @apanes.

9 XuMus s-, p-3J1eMeHTOB. [loilydeHne, XuMH4ecKie CBOMCTBA U IPUMEHEHUE

10 Xumus d-, f-a1emenToB. [lonyyenne, XuMHUECKHE CBOICTBA U IPUMEHEHHUE.

3.4.2 JlabopaTopHbIe 3aHITHS
He npenycmorpensl

3.5TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX padoT)
He npexycmoTpeHs!

4 VYueOHO-MeTOAM4YECKOE U HH(POPMAIIMOHHOE 00ecTeYeHUe

4.1 Hopmatusnsblie 1oKyMeHTbI 1 'OCTb1

1. ®denepanpubiii 3akoH oT 29 gekabpst 2012 roma No 273-03 «O6 oOpa3oBaHuM B
Poccuiickoii @enepanum» (¢ USMEHEHUSIMU U JJOTIOJIHEHUSMU );

2. denepanbHblii TOCYJapCTBEHHBIN 00pa30BaTeNbHBI CTaHIAPT BBICIIETO OOpPa30BaHMS
(ypoBenb  OakaynaBpuara) 1O  HampaBieHuto mnoaroroBku  15.03.05  KoncTpykTopcko-
TEXHOJIOTUYECKOEe 00ecreuyeHue MAaIIMHOCTPOUTENIbHBIX IPOU3BOACTB (C  HM3MEHEHUSIMH U
JOTIONIHEHUAMU OT 26 HosiOpst 2020r., 19 wmrons 2022r., 27 ¢espans 2023r.), yTBepACHHbII
npuka3zoM MuHucTepcTBOM 00pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 aBrycra 2020 ropa,
Ne 1044.

3. Ilpuka3z MuHucTepcTBa HayKkH U Beicuiero ooOpasosanust P® ot 6 anpens 2021 r. N 245
"O6 ytBepxknenuu [lopsiaka opraHu3ay ¥ OCyIIECTBICHHUS 00pa30BaTeIbHOM AESITEIIBHOCTH 1O
00pa3oBaTesIbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHMs - porpaMmmamM OakaaBpHara, porpaMmmam
creruaiuTeTa, IporpaMMaM MarucTpaTypst”



10

4.2 OcHOBHAas JIUTEPATYypa

1. | I'muaka H. JI. O6mas xumus: YueOHoe mocobue s By30B.— M.: Uurterpan-Ilpecc,
2005. - 728 c.

2. | I'muaka H. JI. 3agaun u ynipakHeHUs 110 00IIe XuMun: Y4eOHOe MocoOue IJisk BYy30B.—
M.: Unrerpan-Ilpecc, 2005. —240 c.

3. | Xumus. Jlabopatopuslii npaktukyM. Yacts 2. [lon penakiueit H.I1. Koctpomuna.- O11TU
MUCuC, 2013.-150c.

4. | Nonomuna E.A., He6onscun A.E., Koctpomun H.IIL., PynakoB O.b., Xapuronosa JLA.
Ananutnueckass XumMus. MeToabl KOHTpOJIA M aHalu3a BellecTB. YdeOHoe mocobue. -
Ol MUCuC, 2012- 132 c.

5. | Kocrpomur H.II., Kabace C.}O., HaconoBa JI.A., [lomommua E.A. Meromnuueckue
PEKOMEHJAlMHU JJIsl CAMOCTOSATENILHOM pabOThl CTYIEHTOB OYHOM (OpMBI 00yueHHs 110
JMCLUIUIMHAM, YuTaeMbIM Ha kadenpe xumuu. — I MUCuC, 2013. — 28 c.

4.3 lonoiHNTEIbHAA JIUTEPATypPa

2. | Koposun H.B. O6mias xumusi. M:Beicias mxoma, 2002.- 558 c.
3. | KopxykoB H.I'. Heopraannueckas xumus.- 111 MUCHUC, 2001. — 368 c.

4.4 JdseKTpoHHBbIe 00pa3oBaTe/ibHbIE pecypchl

1. MaTepHET-pecypchl BKIIOYAOT YYeOHO-METOIMYSCKUE MaTepHATBI B DJICKTPOHHOM
BUJIE, TIPEIICTaBICHHBIE Ha caiiTe www.mami.ru B pazaene «bubmmoreka MoCKOBCKHIA
IMommrex» (http://lib.mami.ru/ebooks/).

2. ObC «YHuBepcurerckas 6mbanoTeka onmaita» ( https://biblioclub.ru);

4.5 J/InueH3noHHOe ¥ CBOOOHO pacnpocTpaHsieMoe POrpaMMHoe
o0ecreyeHue

1. Omepanumonnas cucreMa Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-
612508131616 Odwucueie npunoxkenus, Microsoft Office 2013 (wm Hmwke) — Microsoft Open
License. JIunen3us Ne 61984042

2. Microsoft Project 2013 Standart 32- bit/x64 Russian. AutuBupycHoe [10 Avast (6ecruaTHas
BEpCHsl)

4.6 CoBpeMeHHbIE NPo(ecCHOHATIbHbIE 0a3bI JAHHBIX M HHGOPMAIITHUOHHBIE
CIPaBOYHbIEC CHCTEMbI

1. CnpaBouno-npaBoBas cucteMbl «Koncynprantlitoc: HekoMMepueckast HHTEpHET-
Bepcus» https://www.consultant.ru/online/

2. O¢dunnanbHBIA UHTEPHET-NOPTAJ MPaBoBOi nH(opmanuu http://pravo.gov.ru
3. Poccuiickas HanimoHajibHast ouonuoreka http://www.nlr.ru

4. OBC «IPR» https://www.iprbookshop.ru/

5. OBC "Jlanw" https://e.lanbook.com/

6. EnnHoe 0KHO JIocTyIIa K 00pa30BaTelIbHBIM pecypcaM DeaepaibHbIi TOpTAl
http://window.edu.ru



https://www.google.com/url?q=http://window.edu.ru&sa=D&source=editors&ust=1772110253494999&usg=AOvVaw2FnEoEHmDgnP4OMne2fA73
https://www.google.com/url?q=http://edu.ru/&sa=D&source=editors&ust=1772110253494802&usg=AOvVaw2IEkfkOfqOq8wr4uD_mPc8
https://www.google.com/url?q=http://window.edu.ru/&sa=D&source=editors&ust=1772110253494598&usg=AOvVaw3uB-9iIyOa3_heG0sVaegK
https://www.google.com/url?q=https://www.iprbookshop.ru/&sa=D&source=editors&ust=1772110253494009&usg=AOvVaw1-35PZB6Vu4Pvi5z8qS-A7
https://www.google.com/url?q=http://www.nlr.ru/&sa=D&source=editors&ust=1772110253493615&usg=AOvVaw2fKJCWEmLaYnOt5xhVBMfJ
https://www.google.com/url?q=http://pravo.gov.ru&sa=D&source=editors&ust=1772110253493306&usg=AOvVaw1L6dPN6o2BcixwuVjts2sM
https://www.google.com/url?q=https://www.consultant.ru/online/&sa=D&source=editors&ust=1772110253492929&usg=AOvVaw3QsxEY2LmtHw5pU7WbS-6f
https://biblioclub.ru/
http://lib.mami.ru/ebooks/
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7. Hayunas anexktponHas 6uommoreka http:/ www.elibrary.ru

8. Poccwuiickas rocynapctBenHas Oubnuoreka http:/ www.rsl.ru

9. ObC «YHuBepcurerckas o6nbanoTexa oHiaiiH» https://biblioclub.ru/index.php
10. OBC IOpaiir https://urait.ru/

5 MaTepl/IaJII)HO-TeXHI/I‘IeCKOe o0ecreueHue

Ne HauMeHOBaHUE CIENUATBHBIX OcHaleHHOCTh CeNNAJIbLHbIX MOMeIeHn i
m\l | noMelleHUd ¥ MoMelleHuii 151 U MOMeIleHNH AJIA CaMOCTOSITeIbHOI
CaMOCTOSITeIbHON PadoThl padoThI
YueOHas ayTuTOpHs JICKITHOHHOTO THTIA Kowmrmext Mebenn, mepeHOCHOH MYTbTUMEINIHHBIN
Ne 1508, KOMIUIEKC (TIPOEKIIMOHHBIN 3KpaH, MPOEKTOP,

yaeOHo-1a00paTopHblii kopiye, 144000, | HOyTOYyK)
MockoBckast 001acTh, T.DJIEKTPOCTAIb,
ya.IlepBomaiickas, 1.7

YueOHas ayIuTOpus AT 3aHITHIA Komrutekt Mebenu, nepeHOCHON MyJIbTUMEMHHBIH
CEMUHAPCKOTO THIA, J1abopaTopwst KOMIUTEKC (TIPOCKITMOHHBIN 3KpaH, IPOEKTOP,
«Xumus» Ne 2311. HOYTOYK)
JlaGoparopHslii kopmyc, 144000, Ananuruueckue Becobl. CyInibHbIN mKad.
MockoBckas 0051acTb, T.IIeKTPOCTalb, Berrspkabie mkadsr. Homspumerp-caxapumerp.
yi.Ilepsomaiickast, 1.7 PedpakxTomerp. DOTOITEKTPOKOTIOPUMETPHI.
HNonoMmepsbl. YHUBEpCATbHbBINA KOMIUIEKC «XUMHUSD).
Juctriarop.
Jlabopartopus «Xumus» Ne 2313, Kommuiekt mebenu, MynbTuMeuitHoe
JlaboparopHslii kopityc, 144000, o0opynoBaHue, AHanuTHYeCKHe Bechl. CyIIMIBHBINA
MocKoBCKast 001aCTh, T.DJIEKTPOCTAb, mkad. Bermspxasie mkadel. Pedpakromerp.
yi.Ilepsomaiickas, 1.7 D0oTO3EKTPOKOJIOpUMETPBL. TOHOMEpBI.

YHuBepcanbHbIi KoMIuieke «Xumus». Kpuocrar

6 Meroanyeckue peKOMeHAAUMHU

6.1 MeToanyeckue peKOMEeHAAUNH I IPernoaaBaTeisi 0 OPraHu3aum
00y4eHus

B3aumoneiicTBue mpenonpaBatenst CO CTYAGHTaMH MOXKHO DPa3JelUTh Ha HECKOJIBKO
COCTABISIOIIUX — JICKIMOHHbIC, MPAKTUYECKUE W JIA0OPATOpPHBIC 3aHATHA M KOHCYJIBTHPOBAHHE.

[IpenonaBarens JOMKEH IOCIEAOBATEIbHO BBIYMTATh CTYACHTAM psf JEKLIUil, B Xoue
KOTOPBIX CIIEAYET COCPEOTOYNTH BHUMAHUE Ha KIFOYEBBIX MOMEHTAX KOHKPETHOTO TEOPETHYECKOTO
Marepuaia, a Takke OpraHu30BaTh MPOBEACHHE MPAKTUYECKUX 3aHATHHA TaKuM 00pazoM, 4TOOBI
aKTUBU3UPOBATh MBIIUICHHE CTYJICHTOB, CTHMYJIHPOBATh CaMOCTOSTEIBHOE W3BJICYCHHE WMHU
HeoOxouMon HH(OpMALIUK U3 PA3IIMYHBIX HCTOYHHUKOB, CPAaBHUTEIIbHBIN aHAIN3 METOJIOB PEIICHU,
COIOCTABIICHHE MOTYYEHHBIX PE3yIbTaToB, (POPMYIUPOBKY M apTyMEHTAIHIO COOCTBEHHBIX B3IVII0B
Ha MHOTHE CIIOPHBIE TIPOOIEMBI.

[lepen HayaaOM MpernoJaBaHus MPENoJaBaTei0 He00X0AUMO:

- U3Y4UTh pabouyIo IpOrpaMMmy, Ieu U 3aJa4d TUCIHUILINHEI;

- 4YeTKO MPEACTaBIIATh ceOe, KaKue 3HAHUS, yMEHHS U HaBBIKH JI0JDKEH MIPHOOPECTH CTYACHT;

- MO3HAKOMUTCSI ¢ BUAaMU Y4eOHOU pabOThI;

- U3y4YUTh COACP’KAHNE Pa3/IeIOB TUCIUILIIHEI.

B xoze J1eKIMOHHOTO 3aHATHS IpenojaBaTelb AOJDKEH Ha3BaTh TeMy, Y4eOHBbIE BOMPOCHI,
03HAaKOMHUTh CTYJICHTOB C IIEPEYHEM OCHOBHOW M JOMIOJIHUTEIBHOM JIUTEPATypPhI IO TEME 3aHATHSL.


https://urait.ru/
https://biblioclub.ru/index.php
https://www.google.com/url?q=http://www.rsl.ru&sa=D&source=editors&ust=1772110253495787&usg=AOvVaw2onk86uc0SOX0jNQAkmvef
https://www.google.com/url?q=http://www.elibrary.ru&sa=D&source=editors&ust=1772110253495444&usg=AOvVaw1LiO9JL2vhK4gFnH2I72oK
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Bo BcrynuTensHO#M YacTH JIEKIIMHM 00OCHOBATH MECTO M POJIb U3Y4aeMOUW TEMbI B yUeOHOM
JUCLUIUIMHE, PACKpbITh €€ MNPAKTUYECKOE 3HayeHue. Eciu yuTaercs He mnepBas JIEKLUHs, TO
HE00XO0IUMO YBS3aTh €€ TeMY C MPEeAbIAYIICH, He HapyIias JOTUKU U3JI0KEeHUs y4eOHOro MaTepuania.
Jlexiuio creayeT HauYMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMY M KPYyr T€X BOIPOCOB,
KOTOpBIE B €€ X0/1e OyIyT pacCCMOTPEHBI.

B OCHOBHOIl 4YacTH JEKIMH CJIEeIyeT pAacKphIBaTh COJACPKAHHE YUYEOHBIX BOMPOCOB,
aKIICHTUPOBAaTh BHUMAaHUE CTYJCHTOB HAa OCHOBHBIX KaTEropusx, SBJIEHUAX U IIpoleccax,
OCOOCHHOCTSIX WX MPOTEKaHUs. PacKphIBaTh CYITHOCTh M COACPIKAHUE PANIUYHBIX TOUYCK 3PEHUS U
HAay4YHBIX TIOAXOJOB K OOBSCHEHHIO TeX WIM MWHBIX SBICHMH U mpoueccoB. Cruemyer
apryMEHTUPOBAHO O00OCHOBAaTh COOCTBEHHYIO MO3MUIMIO IO CIIOPHBIM TEOPETHUYECKUM BOIPOCAM.
[IpuBoauTe mpuMeEpHL. 3aAaBaTh MO XOAY H3JO0KEHHS JICKIMOHHOTO MaTepuala PUTOPHUYECKUE
BONPOCKI M CaMOMY JIaBaTb Ha HHUX OTBET. DJTO CIOCOOCTBYET AaKTHBHU3AIMU MBICIUTEIHHOM
JIEATEIbHOCTH CTYJIEHTOB, MOBBIIICHUIO WX BHUMaHUSA W HHTEpeca K Marepuany JIeKIUH, €€
coaepxanuto. [IpenogaBarens MODKEH PYKOBOAUTH PabOTOM CTYJIEHTOB MO KOHCIEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepuaia, MOJAYEepPKUBATh HEOOXOAMMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOil TeMbI, 0CO00 BBICIISSE KATETOPUITHBIN ammapar.

B 3akmounTensHOM YacTH JIEKIMH HE00X0AMMO chopMyIrpoBaTh OOIIME BBIBOIBI 110 TEME,
PacKphIBAIOIINE COCPKAHUE BCEX BOMPOCOB, IOCTABICHHBIX B TEKIIUU. OOBSIBUTH IJIAH OUEPETHOTO
MPAKTUYECKOTO MIIM JIabOpaTOPHOTO 3aHATHSA, JaTh KpaTKHe PEKOMEHJAlMU 10 TMOATOTOBKE
CTYJICHTOB K MPaKTUYECKOMY 3aHSATHUIO WIH J1abopaTopHOil pabore. OnpenenuTh MECTO U BpeMs
KOHCYJIbTAIlMM CTYACHTaM, MOKEJIaBIIMM BBICTYNIUTh Ha 3aHITUU C JIOKJIAJaMu U pedepaTaMu 1O
aKTyaJlbHBIM BOIIPOCaM OOCYKIaeMOU TEMBI.

[{enb mpakTUYECKUX U JTaOOPATOPHBIX 3aHATHUH - 00ECIEYNTh KOHTPOJIb YCBOCHHS Y4EOHOTO
MaTepuana CTyJIeHTaMH, pacIIUpeHue U YTIIyOJieHUe 3HAHUM, TOJTYICHHBIX IMH Ha JICKIUSIX U B XOJI€
camocTosTeNIbHOM paboThl. [loBeimieHne 3)pPEeKTUBHOCTH MPAKTHUECKUX 3aHATUN JTOCTHTaeTCs
MOCPEACTBOM CO3/IaHHsI TBOPUYECKOW OOCTAHOBKH, PACIIONATAIONICH CTYICHTOB K BBICKA3bIBAHHIO
COOCTBEHHBIX B3IVISIIOB M CYXJIEHUH MO OOCYXKJaeMbIM BOIpPOCAM, MKEJIAHHWIO y CTYACHTOB
opaboTaTh Y JOCKH P PEIICHUHN 3a/1a4.

[Tocne KakaoOro JEKIMOHHOTO, JaO0OPaTOPHOTO W MPAKTUYECKOTo 3aHATHS CHAeNaTh
COOTBETCTBYIOIIYIO 3aIIMCh B JKypHAJlax y4yeTa MOCEIIAEMOCTU 3aHIATHH CTYJIEHTAMU, BBISICHUTH Y
CTapOCT y4e€OHBIX TPYII MPUYHUHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpOBOAUTH rpynmnoBbie U
VHJIUBUYaJIbHbIE KOHCYJIBTALUH CTYJEHTOB 10 BOIIPOCaM, BOZHUKAIOIIMM y CTYJIEHTOB B XOIE UX
MOJTOTOBKU K TEKYyIIEeH U MPOMEKYTOUHON aTTeCTalluy M0 Y4eOHON NUCHUIUIMHE, PEKOMEHI0BATh B
MOMOIIh Y4eOHBIC U APYyTHe MaTEpUabl, @ TAKKE CIIPABOYHYIO TUTEPATYPY.

DK3aMeH WM 3a4eT 10 JUCIHUIUIMHE MPOBOAUTCS B (hOpME YCTHOTO OTBETA C MOCIEayomen
WHANBUIYAIBHON O€ceI0oi Co CTYJICHTOM Ha OCHOBE KOHTPOJIBHBIX BOMTPOCOB. OIICHKA BHICTABIISICTCS
npernoaaBaTesieM U 00bsBIIAeTCS 1ocie oTBeTa. [IpenogaBaTens, MPUHUMAIOIINN 3a4€T WU DK3aMEH,
JIMYHO HECET OTBETCTBEHHOCTH 3a IPABUIILHOCTD BBICTABJIEHUS OLICHKH.

6.2 MeToanueckue yKazanus JJisi 00y4arouUXcs M0 OCBOEHUI0 TUCUMILTHHBI

B xone neKUMOHHBIX 3aHATHIA O0ydYaroIUMCS PEKOMEHAYETCS BBIMOJIHATH CIEIYIOIINe
JIEUCTBUSI: BECTU KOHCIIEKTHPOBaHUE y4eOHOTO Marepuasia; oOpaiiaTh BHUMaHHE Ha KAaTETOPHH,
(bOpMyIIMPOBKH, PACKPHIBAIOIINE COJCPKAHUE TEX WM HMHBIX SBICHUH U TPOIECCOB, HAy4YHBIC
BBIBOJIBI M TMPAKTUYECKHE PEKOMEHJAUMH 10 HX MNPUMEHEHHIO, 3a/JaBaTh IPENOAaBaATEIIO
YTOYHSIIOIIUE BOIIPOCHI C LENbI0 YACHEHUS TEOPETUUYECKUX IOJIOKEHUH, Pa3pelieHus] CIOPHBIX
CUTYyaLH.

KenarenbHO OCTaBUTH B pabOYMX KOHCIEKTAX IMOJIsA, HA KOTOPHIX BO BHEAYJAUTOPHOE BpeMs
MOXHO CJIeJlaTh TOMETKM W3 PEKOMEHJOBAaHHOW JIMTEPATYyphl, JAOMOJHAIOIIME MaTepuail
MPOCITYIIAHHON JIeKIIMHM, a TakKe TOJYePKUBAIOIINE OCOOYI0 BaXXHOCTh TE€X WIH HWHBIX
TEOPETUYECKUX TTOJIOKEHHIA.
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[Ipy mOAroTOBKE K MPAKTUYECKUM 3aHATUSM OOydYalomUMCS HEOOXOIUMO H3yYUTh
OCHOBHYIO JINTEPATYPY, O3HAKOMHUTHCS C IOTIOJIHUTENFHON JINTEPaTypPO, HOBBIMU ITyOJIUKAIMSIMU B
NEPUOANYECKUX M3JaHMIX: KypHamax. [Ipu 3ToM ydecTh peKOMEHJAlUU TpernoaaBateis |
TpeOoBaHusl y4eOHOH MmporpamMmbl. B Xoze MOAroTOBKM K MPAaKTUYECKUM 3aHATHSAM HEOOXOIMMO
OCBOUTH OCHOBHBIE TOHATHA M METOAMKH pacyeTa IMoKas3aTeliel, OTBETUTh Ha KOHTPOJIbHbBIE
BOIIPOCBI.

B TeueHune npakTUYECKOTo 3aHATHUS CTYIEHTY HEOOXOAUMO BBIMIOJIHUTD 331aHUS, BbIJAHHbBIC
IpernoiaBaTesieM, YTO 3aUNTHIBACTCS KaK TEeKyIas paboTa CTyIeHTa.

Jis 3akpersieHus NPaKTHYECKUX HAaBBIKOB CTYAEHTaM MOTYT OBbIThb BBIJaHbl THUIIOBBIC
WH/IMBUYaJIbHBIC 3a/1aHH, KOTOPBIE JOJKHBI OBITH CAAHBI B yCTAaHOBJICHHBIH MPETNOAaBaTEIeM CPOK.
BrinonHeHHbIE 3a/JaHKsI OLIEHUBAIOTCS HAa OLIEHKY.

Lenb BBIMONHEHUS] MHIMBHUyaJIbHONH KOHTPOJIBHOM pabOThI: MpOBEpKa YMEHHI U HABBIKOB
CaMOCTOSITEJILHOTO pEIIeHHUs KOHKPETHBIX 3ajad MO JaHHOMY pas3felly TUCIHUIUIMHBI, MpOBEpKa
JIOTHYECKOTO0 OOOCHOBaHMS PELICHMS, YMEHUI NMPUMEHEHHE TEOPETHYECKHX 3HAHHMHA K PEIICHHIO
3ajad.

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB YUeOHBIX 3aHATHNA. CaMOCTOSATEIbHAS
paboTa HampaBlieHa Ha CaMOCTOSITENIbHOE M3YyYEHHE OTAENbHOM TeMbl YYEOHON TUCIHUIUIMHBI U
ABJISICTCA 0053aTENILHON /ISl KXKA0TO 00ydaroierocs, ee 00beM OINpeaessieTcsl yueOHbIM TUIaHOM.
AynuropHasi caMmocTosATeIbHasi padoTa MO JUCHUIUIMHE BBIMNOJIHAETCS Ha YYEOHBIX 3aHATHSAX MOJ
HENOCPEACTBEHHBIM PYKOBOJACTBOM IIpemojaBaTelis M 10 €ro 3ajaHuto.  BHeayautopHas
camocTosiTelIbHass padoTa BBINOJTHSETCS CTYACHTOM M0 33JaHMI0 TpernojaBaTens, HO 0e3 ero
HENOCPEACTBEHHOT O YUacTHsI.

3amaun caMOCTOSITEIIBHON PabOThI CTyIEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIILHON Y4eOHOU pabOThI;

- OCBOEHHUE COJIEP>KaHUS JUCIUTIINHBL;

- yIiayOJieHHE COMEPKaHUS U OCO3HAHUE OCHOBHBIX MOHATUN AUCIUTLTUHBI;

- MCIIOJIb30BaHUE MaTepuaia, COOpaHHOTO U MOJYYEHHOTO B XOJI€ CaMOCTOSITENIbHBIX
3aHATHH 111 3PPEKTUBHOMN MOATOTOBKH K 3aUeTy/9K3aMeHY.

Bunbl BHEayAMTOPHOM CaMOCTOSATEIHLHON pabOTHI:

- CaMOCTOSITEJIBHOE U3YyUEHHUE OTAEIbHBIX TEM JUCLUILINHBL,

- MOJTOTOBKA K JICKIIMOHHBIM 3aHATHIM;

- MOJrOTOBKA K CEMUHApaM U IPAaKTUYECKUM 3aHATUSM;

- o(opMIIEHHE OTYETOB IO BBHIIOJIHEHHBIM Ja00OPAaTOPHBIM paboTaM U MOATOTOBKA K MX
3alUTE;

- BBITIOJITHEHHE PACYETHO-TPAPUIECKON pabOTHI.

J171s1 BBIOJTHEHUS JII0OO0T0 BHIa CAMOCTOSITEIbHOM paboThl HEOOXOIMMO TIPOUTH CIIeTyIOIINE
ATarbl:

- OTIpeIeJIeHUE 1IN CAaMOCTOATEIBHON padoThI;

- KOHKpETH3aIisl [I03HaBaTeILHOM 3a/1a4H;

- CaMOOILIEHKA TOTOBHOCTH K CaMOCTOSITENIbHOM padoTe;

- BBIOOD aJIEKBaTHOTO crioco0a AeWCTBUS, BEAYIIETO K PELICHUIO 3aa4u;

- TUTaHUPOBaHHE PabOTHI (CAMOCTOSITETILHONM WIJIM C MOMOIIBIO MPENoAaBaTeist) Hal
3aJlaHUEM;

- OCYILIECTBJIEHUE B MPOIIECCE BBIMOJIHEHHUS CAMOCTOATEIbHOM pabOThl CAMOKOHTPOJIS
(TPOMEXYTOYHOTO ¥ KOHEYHOTO) PE3YIHTATOB PA0OTH M KOPPEKTHUPOBKA BHITIOIHEHUS PAOOTHI;

- peduekcus;

7 DOHJ OLIEHOYHBIX CPEACTB
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7.1 MeToAbl KOHTPOJISI H OLIEHUBAHMS Pe3yJbTATOB 00y4eHus!

K ®opma JTansl
(1)
0 He HaunmeHoBaHue HNHauKaTopbl 10CTHKEHUS KOHTPOJISA ¢popmupona-
KOMIIE-
KOMIIeTeHIINH KOMIIeTeHIINH Hus (pa3aesbl
TEHIUN
JMCIUITHHBI)
NYK-1.1. Ananuzupyer
3a/1avy, BBIJIEISS ee
0a30BBIE COCTABIIAIOIINE
NVYK-1.2. OcymecTBisier
MTOWCK, KPUTUICCKU
OLIEHHUBAET, 0000IIaeT
Crocoben 1 ’ mact,
CHUCTEMAaTU3HUPYET U
OCYIIECTBIISITh MOUCK, K
. pamxupyeT nHpopMaIuio, P
KPUTUYECKHUI aHAJIU3 1 N — VO
VK-1 | cunres undopmarum, Tpebyemy P Temsr 1-10

IIOCTABJIEHHOW 3a/1auu 9
NVYK-1.3. PaccmarpuBaet u
IpeaIaraeT paluuoHaJIbHbIE
BapHAaHThI PEIICHUS
IIOCTABJIEHHOW 3a/1a4H,
HCIIONIb3YSl CUCTEMHBIN
MOAXOJI, KpUTHYECKU
OLICHUBAET UX JIOCTOMHCTBA
U HEIOCTaTKU

MIPUMEHSTH CUCTEMHBIN
MOAXO ISl PEIICHUS
IIOCTaBJIEHHBIX 3a/1a4

7.2 lllkajia ¥ KPUTEPHUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4eHM s

®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3aAMEH.

[TpomerxyTouHast aTTecTanus 00y4aromuxcs B GopMe IK3aMeHa IIPOBOAUTCS MO Pe3yIbTaTaM
BBITIOJITHEHUSI BCEX BHJOB y4eOHOH paboThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOMN
JMCIAIUTIHE (MOJIYIIIO), IPH 9TOM YUHUTBIBAIOTCS PE3YJIbTaThl TEKYIETO KOHTPOJIS yCIIEBAEMOCTH B
TeueHne cemectpa. OLEHKAa CTENEHM JOCTHKEHHS OOYYalONIMMUCS IUIAHHPYEMBIX pe3yJIbTaTOB
oOydYeHHsI 10 IMCUMIUTMHE (MOJYJIO) TPOBOIMTCS IIpErojaBaTeieM, BEAyNIMM 3aHSATHS 110
JHUCIUILTHHE (MOJYJIF0) METOIOM SKCIIEPTHOM oneHKH. [To nToram nmpoMexxyTouHOM aTTecTaluu 1o
JMCIMIUTMHE (MOJIYJIFO0) BBICTABISIETCS OIICHKA «OTIMYHO», «XOPOILIO», «YIOBICTBOPHTEIHHOY» WIH
«HEYIOBJICTBOPHUTEILHO.

K nmpomexyTO4YHOH aTTecTaliy IOMYyCKAKOTCS TOJNBKO CTYICHTHI, BBIMOJHUBINNE BCE BHIIbI
y4eOHOil paboThl, IpelycMOTpEHHbIE paboueii mporpaMMoi MO AUCIUIITUHE.

HIxajna oneHUBaHUA Onuncanne

BommonHensl Bce BHABI yueOHOH paboThI, MpeayCMOTPEHHBIE
yueOHbIM Tu1aHoM. CTyAEeHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB MPHUBEJCHHBIM B TaOJHMIIAX IOKa3aTeleH,
OTnn4HO ornepupyeT NpUOOpPETEeHHBIMU 3HAHUSMHU, YMEHHUSIMH, HaBbIKaMH,
IIPUMEHSAET UX B CUTYalUsAX IOBBIMIEHHOM CIIOKHOCTH. IIpu sTOM
MOTYT OBITh JOMYLICHbl HE3HAUYUTEIbHBbIE OIIMOKH, HETOYHOCTH,
3aTPyAHEHUS [IPU AHAIIMTUYECKUX Olepalusix, IEPEeHOCEe 3HAHUU U
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YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyalluH.

BommonHensl Bce BUIbl  yueOHOM pabOThl, MPEyCMOTPEHHbBIE
yueOHbIM 11aHOM. CTyJIEHT IeMOHCTPUPYET HETOJIHOE, IPAaBUIIBHOE
Xopouio COOTBETCTBHUE 3HAHHM, YMEHHUN, HABBIKOB MPUBEICHHBIM B TaOJIHIIAX
nokaszareiei, 00 ecnu mnpu STOM OBUIM  JOHyLIeHbl 2-3
HECYIIECTBEHHbIE OLIUOKU.

BeimonHensl Bce BHIbI yueOHOM pabOThHI, NPEAyCMOTPEHHBIE
yueOHbIM 11aHoM. CTyJIeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUIA, B
VY 10BIETBOPUTENBHO | KOTOPOM OCBEIIEHA OCHOBHAs, HanboJiee BaXkHasi 4aCTh MaTepuaa,
HO TIpU OTOM JIONMyIIEHa OJHAa 3HAYUTEJIbHAas OIIMOKAa WIH
HETOYHOCTb.

He BeImomHeH oauH WM Oojiee BHIOB y4eOHOH paboTHI,
MPEeyCMOTPEHHBIX y4eOHBIM IUIaHOM. CTyIEHT IEeMOHCTPUPYET
HETOJTHOE COOTBETCTBUE 3HAHUM, YMCHHI, HABBIKOB MPUBEJCHHBIM B
TaONIMIAX TIOKa3aTenel, OMYCKAITCs 3HAYMTEIbHBIC OIIUOKH,
MPOSBIISECTCS OTCYTCTBHE 3HAHWUH, YMEHHH, HABBIKOB I10 pSIy
MOKA3aTeJIeH, CTyIEHT UCTIBITHIBACT 3HAYNTEIHLHBIC 3aTPyAHCHUS ITPU
OMEPUPOBAHNY 3HAHUSAMHU U YMEHUSIMHU TPU UX MEPEHOCE HA HOBBIC
CUTYaIlUH.

HeynosnerBopurensHo

Kputepun oneHuBaHus pelieHus 3a1a4u

Ouenka Kpurepuii onenkn

O1inyHO CocTaBiieH TpaBUIBHBIA  aNTOPUTM  pEUICHHS  3aJadyd, B
JIOTHYECKOM pacCyKIeHUH, B BbIOOpe (OpMYyN M PEIICHUU HET
OLIMOOK, IIOJyYeH BEPHBIM OTBET, 3ajjauya pelieHa paloHaIbHBIM
crocoboMm.

Xopomuio CocraBieH MNpaBWIBHBIA  QNTOPUTM  pEIICHHWsS  33Ja4yH, B
JIOTHYECKOM PACCYKJIEHUU M PEIICHUH HEeT CYIIECTBEHHBIX
OIUOO0K; TMPABUJIBLHO CIEJIAaH BBHIOOP (QOpMYIT ISl PEIICHHS; €CTh
OOBSICHEHHE pEeIIeHUs, HO 3aJaya pellieHa HepalrOHAIbHBIM
CrocoOOM WM JOMyIIeHO He Ooyiee ABYX HECYIIECTBEHHBIX
OLIMOOK, MOJIy4eH BEPHBIHA OTBET

Y 10BIETBOPUTEIBHO 3aaHue TOHATO MPABHIBHO, B JIOTMUYECKOM pPacCyXJIEHHWU HET
CYLIECTBEHHBIX OIIMOOK, HO JIOMYILEHbI CYIIECTBEHHbIE OIINOKH B
BbIOOpE (hOpMYJT MIIM B MaTEMaTHYECKUX pacuerax; 3a/1aya perieHa
HE MTOJIHOCTBIO MJIH B 00IIIEM BHJIE.

HeynosnerBoputenpbHo | 3ajaya penieHa HEMPaBWJIbHO, MJIU 33/1a4a He pelieHa

Kpurtepuu onieHKH YCTHOTO onpoca (codece10BaHuA)

OneHka «OTIMYHO» BBICTABISAETCS CTYNEHTY, €CIM CTYyJE€HT OpHUEHTUPYETCS B
TEOPETUUYECKOM MaTepuaie; UMeeT NpeJCTaBlIeHHe 00 OCHOBHBIX MOJIXOJaX K H3J1aracMoMmy
MaTepualy; 3HAeT ONPEACIICHUs OCHOBHBIX TEOPETHUYECKUX IOHATHM H3JIaraeMOM TEMBI, yMEeT
MIPUMEHATh TEOPETUYECKHE CBENCHMs [UIs aHaIW3a IPAKTHYECKOro Marepuana, B OCHOBHOM
JIEMOHCTPUPYET TOTOBHOCTh IIPUMEHATH TEOPETUUECKUE 3HAHUS B IMPAKTUYECKOUN AEITEIBHOCTU U
OCBOEHHE OOJBIIMHCTBA NTOKa3aTenel (POpMUPYEMbIX KOMIETEHITHIH.

OneHka «XOpoOIlO» BBICTABIAETCS CTYIEHTY, €CIU CTYyJAEHT OpUEHTHpPYETCS B
TEOPETUUYECKOM MaTepuaie; UMeeT NpeJCTaBlIeHHe 00 OCHOBHBIX MOJIXOJaX K H3J1aracMoMmy
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Marepuaity, HO 3aTPyJIHAETCS B OTBETaX Ha HEKOTOPBIE BOIPOCHI; 3HAET ONPEJCICHUS OCHOBHBIX
TEOPETUUYECKUX MOHATUI U3JIaraéMOW TEMbI, HO HE B ITOJIHOM MEPE OTPAXKAET CYTh pACCMAaTPUBAEMOM
po0JieMbl, B OCHOBHOM YMEET MPUMEHSATh TEOPETUUECKUE CBEACHUS Ul aHaIKM3a MPAKTUYECKOTO
Marepuajia, B OCHOBHOM JI€MOHCTPHPYET TOTOBHOCTH IIPUMEHSTH TEOPETHUYECKHUE 3HAHUSA B
MPAKTHUYECKOH JIESATEIHHOCTH U OCBOCHHE OOJIBIIMHCTBA MOKa3areneil GopMUpyeMbIX KOMIETEHIIUHN.

OI_[eHKa «YAOBJICTBOPHUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIUM IMOKAa3aHbl HECAOCTATOYHLIC

3HaHUS TEOPETHYECKOTO MaTepHaiia, OCHOBHBIX TMOHATUH U3JaraeMoil TeMbl, HE BCerma c
MPAaBWIBHBIM U HEOOXOAMMBIM TPUMEHEHUEM CICIUATBHBIX TEPMHUHOB, MOHSATHH U KaTETOPHIi;
aHaJIM3 MPaKTUYECKOro MaTeprasa OblT HeUETKHIA.

OI.[QHKa CHCYOOBJICTBOPHUTCIILHO» BBICTABJIACTCSA B CIIydasaX, KOrJla HC BBINNOJIHCHBI YCJIOBUA,

IMMO3BOJIAOIIUE BBICTABUTH OLCHKY «YOOBJIICTBOPUTCIIHEHO.

7.3 OneHo4HbIe CPeACTBA

HaumenoBanue [Ipencrasnenue oue-
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOT'0 HOYHOTO CpE/ICTBA B
/o CpencTBa
CpeCTBa dOC
1. Kontponbhas CpenctBo mMpoBEpPKH YMEHHI NpUMEHATh | KomriekT
(CaMOCTOHTeJ'ILHaH) TIOJIYUCHHBIC 3HAHUA IJI PCHICHUA 3aJay KOHTPOJIbHBIX
pabora OMpENEJICHHOr0 THUMAa MO TeMe WIM | 3aJaHuil 10
(KP) pazaeny BapHaHTaM
2. CpencTBo KOHTPOJIA, OPraHM30BaHHOE Kak
crienuanbHas Oecela TMEIarormyecKoro
VYcTHBIM ONIpOoC | pabOTHUKA € OOyYaromMMCs Ha TEMBI, Bompocel no
coOeceJOBaHUE, | CBS3aHHBIC C A3y4aeMON JUCUUIUIMHOW, U TeMam/pazzeiam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa JUCUUTIINHBI
3HaHUU 00y4Yarouerocst mo OnpeaeseHHO-
My pazfieny, TeMe, IpobdiaemMe u T.11.
3. Hrorosas popma orieHku 3HaHui. B BeICIIHX
JKk3aMeH yq€6HHX 3aBCACHUAX IMPOBOJATCA BO BOHpOCH K DK3aMEHY
BpeMs 3K3aMEHALIMOHHBIX CECCHUM.
KoHTpo/ibHBIE BONPOCHI M 32/IaHUS JAJIsl IPOBEICHHUA MIPOMEKYTOYHON aTTeCTAlNU
JK3aMeH

1. Oxcunpl. Knaccudukamus okcuaoB. CBOHCTBAa OKCHIIOB.

2. OcHoBaHus, KUCIOTHL. VX knaccudukanus, noixy4deHue, cBoicTBa. OCHOBHBIE M KUCIOTHBIC
OCTaTKHU.

3. Comnu, nBoitHBIE cONM, KpucTautoruapaTel. Kinaccudukanus comneid, ycioBusi 00Opa3oBaHus,
Ha3BaHUs COJIEH, CBOMCTBA.

4. KowmrmuiekcHble coequaeHus. Kiaccudukaius, yciaoBus 00pa3oBaHusi, Ha3BaHUs, CBOWCTBA.

5. ATOMHO - MOJEKYJISIpHOE yueHHe. ATOM, Macca aToMa, aroMHasi Macca. Monekyna, macca
MOJIEKYJIbl, MOJIEKYJIIpHAsl Macca, aTOMHasl eAMHNIIAa Macchl. Mok, MOJIbHAsI Macca.

6. 3aKOHBI BECOBOI CTEXMOMETPUHU. 3aKOHBI COXPAHEHMSI MaCChl BEIIECTB. 3aKOH MTOCTOSIHCTBA
COCTaBa.

7. DOKBUBAJIEHT. OKBHUBAJCHTHAas Macca. 3aKOH 5SKBHUBAJICHTOB. OKBUBAJIEHTbI OKCHUJIOB,
OCHOBaHUM, KUCJOT, cojeil. DKBUBAJIEHTHl BellecTB B peakuusx. CrocoObl onpeeneHus
SKBUBAJICHTOB.

8. 3aKkoHBI 00BEMHON CTEXHOMETPHHU. 3aKOH ABOTapO U CIEeACTBHS M3 Hero. OO0beAMHEeHHBIN
ra3oBblil 3aKOH. Y paBHeHUEe Meneneea - Knanelipona. ['a3oBasi mocTosiHHAs U €€ 3HAUCHMUSL.

9. Cnoco0bl onpeieNieHust MOJIEKYJISIPHBIX Macc Ta30B



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.
29.

30.

31.
32.

33.

34.

35.

36.

37.
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OTKpBITHS, PEIIICCTBYIONTNE Pa3BUTHIO TEOPUH CTpOoeHUs aToMa. Moaenb Pesepdopaa u ee
MPOTUBOPEYHS 3aKOHAM KJIACCUYECKON MEXaHUKHU.

Teopust bopa. Iloctynatel bopa. KBaHToBBIE umca, XapakTEpU3YIONIUE YHEPTETHUYECKOE
COCTOSTHUE DJICKTPOHA B aTOME, X 3HAYCHUS U UX (PU3UICCKHUIT CMBICIL.

3aKOHbI, KOTOpPbIE COOJIOAIOTCS TPU 3allOJIHEHUH DJIEKTPOHAMHU YPOBHEH M MOTypOBHEH B
MHOTO?JICKTPOHHBIX aToMmax: - mnpuHuun Ilaynu w claeAcTBUS W3 HEro; - MNPUHIUI
HauMeHblIeH 3Hepruu, npasmwio Kneukosckoro; - npaswio ['yHaa.

XapakTepHucTUKa CBONCTB 2JIEMEHTA Ha OCHOBAHUU 3JIEKTPOHHBIX U TpadudecKux Hopmyt.
[Tepuonnueckuii 3akon 1. 1. MenneneeBa. Pa3Butre nepuoandeckoro 3akoHa.
S-,p-,d-,f-dIeMeHTHI, UX MONOXKECHHUE B MEPUOJUICCKON CHCTEME U MX CBONCTBA.
N3MeHeHune CBOMCTB AJIEMEHTOB MO MEPHOJIaM U TpylIaM. DIEKTPOOTPUIIATEIbHOCTD.
OKHCIIUTETHEHO-BOCCTAHOBUTEINIbHBIE Mpoecchl. OKHUCIHUTENN, BOCCTAHOBUTENH, MOPSAIOK
COCTaBJICHUS] OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Tunel xumuueckux cBsized. MonHas cBsi3b. KoBaneHnTHas cBsi3zb. CBOMCTBAa KOBaJIGHTHOM
cBsa3u. KoopanHatuBHas (TOHOpPHO-aKIenTopHasi) cBs3b. CUrMa- U MU- CBA3H. XUMHUECKas
CBSI3b U (pOpMaA MOJIEKYJI.

Oueprerudeckue 3QPeKTsl XUMUUYECKUX peakluid. BHyTpeHHSS SJHEpIrHsl U SHTAIIBIINS.
Tepmoxumus. TepMOXUMUYECKHE 3aKOHBI M ypaBHEHHUS. OHTAIbIUSA OOpa30BaHUS
XUMUYECKUX COCTUHEHHM.

CraHapTHOE COCTOSTHUE. DHTPOIHS U €€ U3MEHEHHUE MTPU XUMHUECKUX MPOIECCcaX.

Oueprus ['ub0ca u sHeprus ['enpbmronbla ¥ UX U3MEHEHUE MPHU XUMUYECKUX IpoIeccax.
VYcioBus caMONPOU3BOJIBHOTO MPOTEKAHUS XUMHUUYECKUX PEAKLIHMA. Y CIIOBUSI XUMHYECKOTO
paBHOBecusi. OOpaTUMBbIC B HEOOPATHUMbIC PEAKIIUH.

CkopocTh XUMHUECKOU peakiuu. DakTopkl, BIUSIIONIUE HA CKOPOCTh PEAKIIUH.

3akoH aeiicTBus Macc. 3akoH Bant - Todda. Karammzatopsl ckopocTu peakiuii B
TeTEPOreHHOM CUCTEME.

HeoOpatumple u oOpaTHUMBbIE TMPOIECCHl. XHUMHUYECKOE paBHOBECHE. BBIBOJ KOHCTAHTHI
paBHOBECHSI.

[Tpunmun Jle-llarenbe. BiausiHe KOHUEHTpPAIMKU, TEMIIEPATYPHI, TABJICHUS HAa CMEIICHUE
paBHOBECHSI.

DHepreTuka npouecca pacrsopenust. ['maparnas teopus . . Menneneena.
HeHnacellieHHble,  HACBIIICHHbIE,  MEPEHACHIIICHHBIE  PacTBOPbL.  PacTBOPUMOCTb.
[IpousBeneHne pacTBOPUMOCTH.

Konnenrparust pactBopoB. CriocoObI BEIpaXEHUS KOHIICHTPAIIMHA PACTBOPOB.

duznueckre CBOWCTBA PacTBOPOB HEdNEKTposnToB. Juddysus. Ocmoc, ocMOTHYECKOE
JaBJICHHUE, OCMOTHYECKHiA 3aKkoH BaHT - ['odda.

JlaBiieHuEe HACBIIIEHHOTO Mapa pacTBoOpa, NnepBhii 3akoH Payns. Kunenwe m 3amepsanue
pacTBOpPOB, BTOPOM 3aKOH Payis.

CBoiicTBa pacTBOPOB JIEKTPOIUTOB. CHIIBHBIC U CIa0BIE AIEKTPOTUTHI.

Koncranra nuccormmanuu. CreneHb IUCCONMALMA U 3aBUCUMOCTh €€ OT pa3IMYHBIX
(hakTopoB.

3akoH pazbaBnenus OctBanbaa. Dusznyeckue CBOWCTBA PACTBOPOB  BJIIEKTPOJIUTOB.
N3oronnyeckuii koapdurment Banr - ['odda.

Huccommanusa Boasl. MoHHOE mnpousBeneHWe BOABL. BOJOPOMHBIA M THIPOKCUIHBIN
MOKa3aTellu.

I'unponus coneit. [lpuunna runponusa. Paznuunele ciayyaun ruaponnsa. CTeneHb THIpOIn3a
Y 3aBUCHUMOCTb €€ OT Pa3INuHbIX (PaKTOPOB.

OcoO6EHHOCTH KPHUCTAIITMUECKOW CTPYKTYPBl METAJUIOB M XUMHUYECKOU CBs3U. DU3HUecKue
CBOMCTBA METAJIJIOB.

KauecTBeHHasi M KOJIMYECTBEHHAs] XApaKTEPUCTHKA XUMUYECKOM aKTUBHOCTH METAJUIOB.
MexaHu3M BO3HUKHOBEHMS 3JIEKTPOAHOTO MOTEHINANA.



38.

39.

40.
41.
42.
43.

44,
45.

46.

47.
48.

49.

50.

51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

18

CrangapTHBIN 3JIEKTPOAHBIA MoTeHIMan. HopmanbHblil Bogopoaubii anektpoa. @opmyna
HepHncra.

["anpBaHMYecKre aneMeHThl. MexaHn3M BO3HUKHOBEHMS TOKA B TAJIbBAHUYECKUX JIEMEHTAX.
OKHCAUTETFHO-BOCCTAHOBUTEIBHBIC PEAKITNH, MMPOTEKAIOIINE TIPH padoTe TaTbBaHUYECKUX
3JeMEHTOB. PasznuuHble BUABI TalbBaHUYECKUX AyeMeHTOB, OJIC rajnbBaHUYECKOIO
AJIeMEHTa.

Koppo3sus Meramnos. Paznuunsle BUABI KOPPO3UH. XUMUYECKHAE MPOLECCHI, MPOTEKAIOIINE
MIpU KOPPO3UHU.

Crioco0bI 3a1UTHl OT KOPPO3UU. AHOJHBIE U KATOJHBIE TOKPBITHSL.

OnekTponu3. Pa3nuyuHbie BUABI AJEKTPOIU3a U IPUMEHEHHUE UX Ha TPAKTUKE.

Karognpie w anonmHble mnponecchl. HaHeceHne MeTauIMUECKUX MMOKPBITHA. 3aKOHBI
AIEKTPOIIU3A.

Oxcunpl. Knaccudukarus okcuoB. CBOHCTBAa OKCHIIOB.

OcHoBanus, KUCIOTH. X Kinaccudukaims, noaydeHue, cBoiictea. OCHOBHBIC W KUCJIOTHBIC
OCTaTKH.

Comnu, nBOMHBIE COJMH, KpHcTauioruaparsl. Knaccuukamus conel, ycnoBus oOpa3oBaHus,
Ha3BaHUS COJICH, CBOICTBA.

Kommnekcusle coennnenus. Knaccugukanus, ycnoBus o0pa3oBaHusi, Ha3BaHUs, CBOICTBA.
ATOMHO - MOJIEKYJISIPHOE y4eHHE. ATOM, Macca aToMa, aToOMHas mMacca. MosekyJsa, Macca
MOJIEKYJIbI, MOJIEKYJISIpHAsi Macca, aTOMHas eIMHKIIA Macchl. MoJib, MOJIbHAsI Macca.

3aKOHBI BECOBOM CTEXMOMETPHH. 3aKOHBI COXPAHEHUSI MACCHI BEIIECTB. 3aKOH IOCTOSHCTBA
COCTaBa.

OKBUBAJICHT. OKBUBAJCHTHAs Macca. 3aKOH 5SKBHUBAJICHTOB. OKBUBAJIEHTHI OKCHJIOB,
OCHOBaHUM, KUCJIOT, COJ€i. DKBHUBAJIEHTH BeUIECTB B peakuusx. CrocoObl onpeneneHus
SKBUBAJICHTOB.

3aKoHBI 00bEMHON CTEXHOMETPHUHU. 3aKOH ABOTaJpo U CIEACTBHS U3 Hero. OO0beAMHEHHBIN
ra3oBblii 3aKOH. Y paBHeHHe MeHeneeBa - Knaneiipona. ['a3oBast moCTOsSIHHAS U €€ 3HAYEHUS.
Crioco0OsI ompeieNieHus MOJIEKYJISIPHBIX MacC ra3oB

OTKpBITHS, PEIIICCTBYIONTNE Pa3BUTHIO TEOPUH CTpOoeHUs aToMa. Moaenb Pesepdopaa u ee
MPOTUBOPEYHS 3aKOHAM KJIACCUYECKON MEXaHUKHU.

Teopust bopa. Iloctynatel bopa. KBaHToBBIE umca, XapakTEpU3YIONIUE YHEPTETHYECKOE
COCTOSTHUE DJICKTPOHA B aTOME, X 3HAYCHUS M UX (PU3UICCKHUI CMBICIL.

3aKOHbI, KOTOpPbIE COOJIIOIAIOTCS TPU 3allOJIHEHUH JIEKTPOHAMHU YPOBHEH M MOTypOBHEH B
MHOTO3JICKTPOHHBIX aToMmax: - mnpuHuun Ilaynu w claeAcTBUS W3 HEro; - MNPUHIUI
HaWMeHblIeH 3Hepruu, npasmwio Kneukosckoro; - npaswio ['yHaa.

XapakTepHucTUKa CBONCTB 3JIEMEHTAa Ha OCHOBAHUU 3JIEKTPOHHBIX U TpadudecKux GopmyIt.
[Tepuonnueckuii 3akon /1. 1. MenneneeBa. Pa3Butre nepuoandeckoro 3akoHa.
S-,p-,d-,f-dIeMeHTHI, UX MONOKEHHUE B MEPUOJUICCKON CHCTEME U MX CBONCTBA.
N3MeHeHune CBOMCTB AJIEMEHTOB MO MEPHOJIaM U TpylIaM. IIEKTPOOTPUIIATEIbHOCTD.
OKHCIIUTETEHO-BOCCTAHOBUTEINIbHBIE Mpolecchl. OKHUCIHUTENH, BOCCTAHOBUTENH, MOPSAIOK
COCTaBJICHUS] OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Tunel xumudeckux csized. MonHas cBsizb. KoBaneHnTHas cBsi3b. CBOMCTBAa KOBaJIGHTHOM
cBsa3u. KoopanHatuBHas (TOHOpPHO-aKIenTopHasi) cBs3b. CUrMa- ¥ MU- CBA3H. XUMHUYECKas
CBSI3b U (pOpMaA MOJIEKYJI.

Oueprerudeckue 3QPeKThl XUMUUYECKUX peakluid. BHyTpeHHSs S3HEpIrHsl U SHTAIBIINS.
Tepmoxumus. TepMOXUMUYECKHE 3aKOHBI M ypaBHEHHUS. OHTAIbIUSA OO0pa30BaHUS
XUMUYECKUX COCTMHEHHM.

CraHapTHOE COCTOSTHUE. DHTPOIHS U €€ U3MEHEHHUE MTPU XUMHUECKUX MPOIECCaX.

Oueprus ['ub0ca u sHeprus ['enpbmronbla ¥ UX U3MEHEHUE MPHU XUMUYECKUX MpoIeccax.
VYcioBus caMONPOU3BOJIBHOTO MPOTEKAHUS XUMHUUYECKUX PEAKLIHM. Y CIIOBUSI XUMHYECKOTO
paBHOBecusi. OOpaTUMBbIC B HEOOPATHUMBIC PEAKIIUH.
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CkopocTh XUMUYECKOU peakinu. DakTopshl, BIUSIONIME HA CKOPOCTh PEAKIIUH.

3akoH geiictBus Macc. 3akoH Baut - Tlodda. Karammszaropel ckopocTd peakiuuii B
TETEPOTeHHOUN CUCTEME.

HeoOpatumble u oOpaTuMble Tporecchl. XHMHUYECKOe paBHOBECHE. BBIBOJ KOHCTaHTHI
pPaBHOBECHS.

[Tpunnun Jle-Illatense. BiusgHue KOHIEHTpanuy, TEMIIEpaTyphl, 1aBJICHUS HAa CMEIIEHUE
pPaBHOBECHS.

OHepreTuka npouecca pactsopenus. I'naparnas teopus . YI. Menaeneesa.
HenacplmeHHnsle,  HachbIEHHBIC,  IIEPEHACBINICHHBIE  PAacTBOpPBL.  PacTBOPUMOCTS.
IIpousBeneHne pacCTBOPUMOCTH.

. Konnentpanus pactBopos. CriocoObl BEIpa)KeHUsI KOHIICHTPAIIUH PACTBOPOB.
72.

dwusuveckre CBONCTBa pPacTBOPOB HeMEKTponuToB. duddysus. Ocmoc, ocMoTHYECKOe
JaBJieHue, OCMOTHYECKH 3akoH BanT - ['odda.

JlaBieHue HACBIIEHHOIO Iapa pacTBOpa, NepBbll 3akoH Paynsa. Kunenue m 3amepsanue
pacTBOpPOB, BTOPOM 3aKOH Payiis.

CBoiicTBa pacTBOPOB 3JIEKTPOIAUTOB. CHUIIbHBIC U CIa0bIE AIEKTPOIUTHI.

Koncranrta auccommanuu. CreneHb OUCCONMALMA W 3aBUCUMOCTh €€ OT pa3IMYHBIX
(bakTopoB.

3akoH pazoaBneHus OcTBanbaa. DU3HUECKHE CBOWCTBA PAaCTBOPOB DJIEKTPOJIMTOB.
N3otonnueckuii koapdumuent Banr - 'odda.

Huccoumanusa Boabl. MoHHOE mnpousBeneHUE BOJbI. BOTOpPOIHBIA MW THAPOKCUIHBIN
MOKa3aTellu.

['maponus coneit. [Ipuunna ruaponusa. Paznuuneie ciaydan ruponunsa. CTeneHb THapoiIn3a
Y 3aBUCHUMOCTh €€ OT Pa3INYHBIX (PaKTOPOB.

OCOOEHHOCTH KPHUCTAITMYECKON CTPYKTYPHI METAJIOB U XUMUYECKON CBsI3U. Du3nuecKue
CBOIMCTBa METAJLIOB.

KauecTBeHHass M KOJIMYECTBEHHAs] XAPAaKTEPUCTHKA XUMHUYECKOM AaKTUBHOCTH METAJUIOB.
MexaHu3M BO3HUKHOBEHHUSI SJIEKTPOAHOTO MOTEHIIHANIA.

CrangapTHBIN 3JIEKTPOAHBIA MoTeHIMan. HopmanbHblil Bogopoaubii anektpoa. @opmyna
HepHncra.

["anpBaHMYecKre aneMeHThl. MexaHn3M BO3HUKHOBEHMS TOKA B TAJIbBAHUYECKUX 3JIEMEHTaX.
OKHCAUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIINH, MMPOTEKAIOIINE TIPH padoTe TaTbBaHUYECKUX
3JeMEHTOB. Pa3znuuHble BUABI TalbBaHMYECKUX AneMeHTOB, OJIC rajnbBaHUYECKOIO
AJIeMEHTa.

Koppo3us Meramnos. Paznuunsle BUABI KOPPO3UH. XUMUYECKHAE MPOLECCHI, MPOTEKAIOIINE
MIPU KOPPO3UHU.

Crioco0bI 3a1UTHl OT KOPPO3UU. AHOJHBIE U KATOJHBIE TOKPBITHSL.

OnekTponu3. Pa3nuyuHbie BUABI AJEKTPOIU3a U MPUMEHEHHUE UX Ha TPAKTUKE.

86. Karonnsie n aHonHble mponecchl. HaHeceHne METAITMYECKUX MOKPBITHI. 3aKOHBI
ANEKTPOIIU3A.

Xapakrepuctuka s-3neMeHToB: [ u [I A moarpynmsl.

HaxoxieHrue 1MIeNOYHbIX U IIEJOYHO-3€MENIbHBIX METAJIOB B IMPHUPOJIE; MPOMBIIUICHHOE
noJsryuyeHue; Gu3nyeckue 1 XuMU4ecKre CBOMCTBA; IPUMEHEHHE.

Conu HaTpus, KaJlusl, MaTHUS U KaJIbLIMSL.

XKecTtrocTh BoAbI: BpeMeHHas, mocTosiHHast. CriocoObl ycTpaHeHus kecTKocTH. OrnpeneneHue
JKECTKOCTHU BOJIBI.

. Xapaktepucrtuka p-anemeHToB (Hemetaisl): [II - VII A moarpynmsi.
92.

Haxoxmenue B mpupojie: 6opa, yriaepoaa, KpeMHus, a3ota, pocdopa, MbIIIbIKA, KHCIOPOa,
cephl, celleHa, Bomopona, ¢gropa, ximopa, Opoma, 1O&a; TPOMBIIUICHHOE MOJIY4YCHHE,
(1)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHUEC CBOfICTBa; IMPUMCHCHHUC.

Baxneiimue coequHeHus azota, pocdopa, cepsl, hropa u xjaopa.
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94. XapakrepucTtuka p-3smeMeHToB (Metamuibl): 111 - V A moarpynmsr.

95. HaxoxxaeHue B pUpoJie: alllOMUHHS, OJI0BA, CBUHIA, CYpPbMBl M BUCMYTA; MPOMBIIUICHHOE
noJjryuyeHue, pu3ndeckre U XMMHUYECKHUe CBOICTBA; MPUMEHEHHE.

96. Xapakrepucrtuka 31emMeHToB | — VIII B (d-amemeHTbI) mOoArpyIsL.

97. HaxoxxneHue TUTaHa, BaHAAMsI, XpOMa, MOJIHO IeHa, BOJIb(paMa, Maprasiia, TeXHEI s, peHUs,
xKenesa, KoOanbTa, HUKENS, Meau, cepedpa, 30J10Ta, IIMHKA, KaJMHUS, PTYTH B NPHPOJE;
MIPOMBINIICHHOE TIOJTy4YeHHe; pU3ndeckie U XUMHUECKHUe CBOICTBA; IPUMEHEHHE.

98. Xapakrepucruka Il B moarpymnrsl (f-3;11eMeHTbI) TOATPYTIIIBL.

99. HaxoxxneHue ckaHAus, WUTTPHUs M JIaHTaHAa B MPHUPOJE, MPOMBINUICHHOE MOJMyYeHHE;

¢du3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

100. Baxwuerive coeMHEHUs allFOMUHHUS, 0JI0BA, CBUHIIA, CYPbMbI U BUCMYTA.

Texkyuuii KOHTPOJIb

KonTpoasHnas pabora

Ne
pazaeJ Temartuka 3agaHuii U 3a71a4 11 KOHTPOJIBHON pabOThI
a
VY4uuTbIBas BEJIWYMHBI OTHOCUTEIBHBIX DJEKTPOOTPULATEIIBHOCTEH, OIPEIEINTE,
KaKoil TUI XMMHUYECKOW CBS3M (KOBAJCHTHAs HEMOJSpPHAs, KOBAJCHTHAs IOJIApHAs,
HMOHHAs1) UMEET MECTO B YKa3aHHBIX BEIIECTBaX. B cilyyae KOBaJICHTHON MOJIIPHOM MU
VMOHHOM CBSI3M YKQ)KUTE HAIIPpABJICHUE CMELIEHUs JIEKTPOHOB. B cilyyae KoBajIeHTHOU
) CBSI3M IIOCTPOHTE CXEMbl MEpPEKpbIBAaHMA ATOMHBIX OpOuTalell M omnpeaeauTe

TEOMETPHUECKYIO (hOPMY MOJICKYJIBI.

Bemecrna:

KCl, Br,, KBr, HBr, Nal, I, Lil, HF, KI, H20, Na,S, HI, CsF, H,Se, K;,S, NH;, NaCl,
Cl2, NaF, F,, KF, CH,, LiBr, H,S, NaBr, SiH,4, CsCl, AsHs;, LiF, N,, CsBr, PH;, LiCl,
H2, Csl, CCls, RbBr, H,Te, RbCl, SiF,

1. Kakue peakiiuu Ha3bIBAIOTCSI OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIMU?

2.Kakue BemiecTBa M3 MEPEUMCICHHBIX HIDKE MOTYT BBIMONHITH TONBKO (DYHKITHIO
BOCCTAaHOBHTEJICH:

KJ, Brz, NaNO3, Ml’lSO4, PbOz Sl’lClz, KMO4 Na;AsO4, HzOz, Zl’l, KNOz NaQSO3, Ml’lOz,
Cl,lzs, KzCI'zO77 HNO3

Kakue n3 3THX BeUIecTB MOTYT BBIIOJHATH TOJBKO (YHKIHIO okuciutenei? Kakue
BEIIIECTBA MPOSBIISIIOT IBOMCTBEHHBIM OKUCIUTEILHO-BOCCTAHOBUTEIbHBINA XapaKkTep?
3. KakoBo BnusHue pH Ha moBeneHHe mNepMaHTraHaTa Kajius B OKUCIUTEIHHO-
3 BOCCTAaHOBUTEJIbHBIX PEAKIIUAX ?

4. CocTaBbTe OKUCITUTEIHHO-BOCCTAHOBUTENLHBIE PEAKIUU:

MnSO, + KClO; + NaOH —

HQSCO3 + HzOz —

Cr + HNO:; (paz6.) —

HZS + HNO3 —

KMnO4 + MnSO,4 + H,O —

MnSO, + Br, + NaOH —

MnO, + NaBiO; + HNO; —

1. PaccunTarh CTaHAAPTHYIO SHTAJIBIINIO PEAKLIUU:
Fe,O5 (k) + 3CO; (1) = 2Fe (k) + 3CO (1)
4 2. OueHuTh BO3MOKHOCTD ITPOTEKAHUS PEAKIIUU:
NH; (r) + HCI (1) = NH4Cl (k)
3. BoccTaHoBi€HHE JMOKCHIA CBUHLA BOJOPOAOM IPOTEKAET M0 YPABHEHUIO:
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PbO,(k) + Ha(r) = PbO(x + H,O(r) — 182,8 x/)x. Onpenenute cTaHIapTHYIO

Teroty obpazoBanus PbO,
4. BbIUNCINTE CTAaHAAPTHYIO SHTAJIBIIUIO IIPEBPALEHNs I'pauTa B aiMa3, €CIu
M3BECTHO, YTO CTaHAApPTHBIE SHTAJIBIIUN UX CTOPAHUS COOTBETCTBEHHO paBHbI —393,5
n —395,3 x/x/momb. T=298K.
2. CKOJBKO TETI0TH HOTPeOoBaIoCck ObI Juis pa3noxkeHus | Kr kapOoHaTa HaTpus?
NazCO3 + SlOz = Nazsi03 + COz; H029g = 81,04 KI[)K
NazO + SlOz = Na28i03; Hozgg = -243,17 KI[)K
3. DHTANBNHS OKUCIICHHS] aMMHUaKa JI0 OKMCH a30Ta paBHa —267,5 kJ>k/Moib, a 10
a3zora paBHa —328,5 kJ/M01b. BEIUHCINTS SHTATBIHNIO 00pa30BaHUs OKHCH a30Ta.

1. dns komruiekcHoro coenunenus Lis [Cr(CNS)q] onpenenure:

- BHyTPEHHIOIO U BHEIIIHIOKO C(epHI;

- KOMILIEKCO00pa3oBateib U €ro 3apsij;

- TUTaH]IBL;

- KOOPAMHAIIMOHHOE YHUCIIO.
2. CocTaBUTh YpaBHEHHE PEAKIIUU B3aUMOJICHCTBUS THIPOKCH 1A KaMUS C PaCTBOPOM
aMMHaKa. YKaKUTE 3apsiji KOMILICKCOOOpa30BaTeIs.
3. CocTaBUTh KOOPIUHAIIMOHHYIO (DOPMYITY U Ha3BaHHE KOMILIEKCHOTO COCIMHEHUS T10
ero smnupudeckoii popmyne: PtCl, - 4NH;.

1. B uém 3axiroqaeTcsi CylnHOCTh TUAPOIN3a?

2. Kakue conu noaseprarorcs ruipoausy?

3. Eciiu ruAponn3 MpOTEeKaeT CTYMEeHYaTo, KakuM o0pa3oM OMNpeNesuTe YHCIIO

CTyNEeHeM?

4. Kakue pakTopsl BIUSIOT Ha MOJHOTY THIpoau3a’?

. Hannmmre voHHBIE ¥ MONEKYJSIPHBIE YPAaBHEHUS pEaKlUl TUAPOIH3a, €CIU OHU
BO3MOJKHBI. YK@XHUTE PEAKIUI0 cpeabl ruapoiusa. Kakue (akTopbl yCUIST
THJIPOTIU3 ATHX COMNEi?

Cu(NO:3),; NasPOs; SrSOs; Cra(SO4)s; NaNOs; LiCl; SbCls; NaClOg;
ZnS0O4; KCN; Ca(NO,),; NiSO4; Nal; CsNO,; CrCls; K»S; MnCly; BeCly;
Ba(NOs),; Na,SOs; CaCly; Al(SOs)s; ZnCly; CsNOs; NaNO,; KoSOs;
Na,COs; NH4sNOs; NaCl; KNO,; KNOs; BaCly; (CH;COO),Ba; AlCls;
K>SO4; K,COs; Na,S; NH4CIO;; NaCN; NaClO,; NaBr.

9]

1. CocraBbre cxemy u Beruuciaute 3/[C raapBaHMYECKOrO 3J€MEHTa, 00pa30BaHHOTIO
MarHueM W IIMHKOM, MOTPY>KEHHBIE B PACTBOPHI MX COJIEH C aKTHBHOCTBIO HOHOB
(Moss/n): amq = 0,1; az, = 0,001

2. Amomunuii cknénan ¢ meapio. Kakoii u3 metamioB OyIeT moBepraTbCst KOPPO3HH,
€CJIM 3TH METaJulbl MONaAyT B KUCIOTHYH cpeny? OTBeT MOTHBHpYWHTE, HalMcaB
COOTBETCTBYIOIINE PEAKIIUH.

3. B 1ByX anektponu3épax ¢ rpadUTOBBIMH IEKTPOJAMH IPOUCXOIUT IEKTPOIIH3:

a) pactBopa LiBr; 6) pacrmaBa LiBr. HanumunTe ypaBHeHHS 3J€KTPOIHBIX PEaKkUnid. 4.
PaccuuTaiiTe Maccy BelecTB, KOTOPBIE BBIACIISIIOTCS HA KaTOAaX MPHU NPOXOXKACHUU 2,
68 A - 4 aeKTpUUECTBa.

A e

YcrHblii onpoc

Knaccudukanus u XuMndeckue cBOWCTBa OKCU/IOB.

Knaccugukarus 1 XuMudeckre CBOMCTBA KUCIOT.

Knaccudukanus u XuMndeckue cBOWCTBa OCHOBAaHUH.

Knaccugukarus 1 XuMudeckre CBOWCTBa CoJeH.

XHUMHUYECKUI IKBUBAJICHT.

Pacuer MonspHON Macchl SKBUBAJEHTa COCAUHEHUH B OOMEHHBIX M OKUCIIUTEIIBHO-
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BOCCTAaHOBUTCIIBHBIX PECAKIIHAX. 3aK0H YKBHBAJICHTOB.

7. KBaHTOBO-MeXaHHUYECKast MOJEINIb CTPOCHUS aroma. Y pasHeHue BoHbl JI. [lebpoits.
[Tpunnun neonpenenennoctH [ eiizenbepra. Bonmnosas GpyHkIus. ATomHast opOUTab.

8. KBanToBbIe uncna u ux ¢puzndeckuii cMpici. @OpMEI s-, p-, d-aTOMHBIX OpOUTAaei.
0. DJIEKTPOHHAs CTPYKTYpa aTOMOB. [[pUHIIUIIBI 3aITOTHEHUS P HEPTETUUYECKUX YPOBHEU

U noypoBHeu aromax. [Ipunaiun Haumensen sueprun. Ipasuno Kiieukosckoro. [IpuHnmn
[Taynu. [IpaBuno XyHna.

10. DNEeKTpOHHBIE KOH(UTypallid W aTOMOB 3JeMEHTOB [lepHoguvecKoll CHCTEMBI.
s-,p-,d-,f-2JIEKTPOHHBIE CEMEICTBa JJIEMEHTOB. OJEKTPOHHBIE (OPMYIJIBI M DJIEKTPOHO-
rpaduuecKue IuarpaMMbl aTOMOB B OCHOBHOM M BO30YXKJICHHBIX COCTOSIHUSAX. DIEKTPOHBI
(bopMyIIbI U ANEKTPOHHO-TpaduYecKue TuarpaMMbl HOHOB.

11. CoBpemennass  QopmynupoBka Ilepuoanyeckoro 3akona J[.M.MenneneeBa.
[lepnonnueckoe W3MEHEHHE CBOWCTB JJIEMEHTOB B COOTBETCTBUU C IIOJOKEHHUEM B
Ilepuoanueckoii cucreMe (pa3Mep aToMa, 3HEPTUs HOHM3ALMH, CPOJCTBO K 3JIEKTPOHY,
AIIEKTPOOTPHUILIATEIHHOCTB ).

12. Xumuyeckass CBsA3b. (OCHOBHBIE BHJIbI XUMHYECKOW CBA3M. XapaKTEPUCTUKU
XUMUYECKON CBSI3U: JUIMHA, SHEPIHs, KpPaTHOCTh CBA3M, BaJeHTHbIM yroia. Kpusas
MIOTEHLIMAJIbHON YHEPTHH MOJIEKYJIBI BOAOPOA.

13. KoBasieHTHast xumuueckas cBsizb. OCHOBHBIE MOJIOKEHHSI METO/1A BaJICHTHBIX CBSI3EU
(MBC). IloHATHE BaJICHTHOCTH 3JEMEHTOB. G-UM-CBs3U. (CBOMCTBAa KOBAJCHTHOM CBS3H:
HACBIIIAEMOCTb, HAIIPABJIECHHOCTb, MOJISPHOCTD.

14. OOMeHHBIH 1 JOHOPHO-AKIENITOPHBIA MEXaHU3MBbI 00pa30BaHHs KOBAICHTHOH CBSI3H.
15. [TonsipHOCTP KOBAJICHTHOW CBsI3U. JIMMOJIBHBII MOMEHT XUMHUYECKOW CBSI3H.
JumnonbHBIA MOMEHT MHOTOATOMHBIX MOJIeKYJl. PaccMoTpeTs Moniekysl CO2uSO?2.

16. OCHOBHBIC TIOJIOKCHHUSI TEOPUHM THOPHAM3AIMKA aTOMHBIX opoOurtaneid. I[lpuBectn

OpUMEpbl  COCAUHEHWH ¢  TUMAMH  TUOPUIU3AIUU:SP-,Sp2-,Sp3-THOPUIN3AIUCH.
I'eomerpuyeckas Gpopma MOJIEKYI.

17. Nonnast cBsizb. CBolicTBa MOHHOM CBSI3U: HEHACHIIIAEMOCTb, HEHANPaBICHHOCTD.
CBoiicTBa COETMHEHUN C HOHHOW KPUCTAJUTMYECKOU PEIIETKOMA.

18. Meramueckas cBsi3b. CBOMCTBA METAJUTMUECKOM CBSI3H.

19. [lepBhIii 3akOH TepMOAMHAMHMKUA. BHYTpeHHss »Heprus. OHTanbnus. TeruioBoit
3¢ (deKT U30XOpPHOTO U N300aPHOTO MPOIIECCOB.

20. TennoBoit >ddexkr xumuueckord peaknuu. 3akoH ['ecca. TepMmoxumudeckue

ypaBHeHus. CTaHgapTHas OSHTanblus o0Opa3oBaHMsl BemlecTBa. PacdeT cTaHIapTHOU
SHTAIBIIUU XUMUYECKOUN pEaKInu.

21. Bropoii u Tperuil 3aKOHBI TEPMOAMHAMUKH. OHTponus. CTaHIapTHas SHTPOIUs
BellecTBa. PacueT cTangapTHOM SHTPONMUU XUMUYECKON peakilvu.

22. Ouneprust I'm60ca. Kpurepuil caMONpOU3BOJIBHOTO TMPOTEKAHUS MPOIECCOB B
3aKpBITHIX cucTeMax. PacueT ctanmapTHoit sHeprun [ mOO6ca XMMUYECKOM peaKITuu.

23. OCHOBHbIE TOHATUS XMMHUYECKON KHHETHKU. DJIEMEHTapHbIe peakiuu. MexaHusm
peakuu. CKOpOCTh TOMOT€HHOM XMMUYECKOU peakiuu. DakTopsl, BIUAIONIME HA CKOPOCTh
peaxkuuu.

24. OCHOBHO# 3aKOH XUMHUYECKON KMHETHKHU (KHHETUYECKHI 3aKOH JCHCTBYIONIUX Macc).
Kunernueckoe ypaBHeHue peakiuuu. Koncranta ckopoctu peakuuu. llopsnok peaxkuuuu,
MOJIEKYJIIPHOCTb peakluu. Pa3MepHOCTh KOHCTAHTBI CKOPOCTH PEAKIIMH.

25. BnusiHue Temmeparypbl Ha CKOpPOCTh peakuuu. TemnepaTypHblii koddduimeHt
CKOPOCTHU peakiuu. Y paBHEeHUE AppeHHryca. DHEPrusl aKTUBAIUH.

26. OOpatumble M HeoOpaTHMBbIE TPOLIECCH. XUMHUYECKoe paBHoBecue. KoHcraHTa
paBHOBecus. DakTophl, BAUSAIONIME HA xuMHuueckoe paBHoBecue. [Ipunmun Jle Ilarennbe-
Bbpayna.

27. PacTtBopBI. CoBpeMeHHBIE IPE/ICTABIICHUS O (DU3UKO-XUMHUYECKUX IpoIieccax
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00pa3oBaHuUs PacTBOPOB. DHEpreTHKa mpouecca pactBopeHusa. ConbBaTanusi(ruIpaTarys).
HeHachleHHBIN, HACBIILIECHHBIN U NIEPECHIILEHHBIN PaCTBOPHI.

28. CriocoObl BBIpaXEHHUST KOHIICHTPAIIMK PACTBOPOB: MAccoBas OIS, MOJISIpHAST JOJIs,
MOJIIpHasi ~ KOHILIGHTpalMs, MOJSUIbHAs  KOHLEHTpalus, MOJSpHAas  KOHLIEHTPALUs
DKBHUBAJICHTA.

29. PactBopsI ANEeKTPOINTOB. (OCHOBHBIE MOJIOXKEHUS TEOPUHU DJIEKTPOIUTUYECKOU
qucconnanuu Appenuyca. CTeneHb JuccOLManuy, KOHCTaHTa aucconuanuu. PakTopsl,
BIMsIONIME HA HUX. CUIIbHBIE U CITa0ble SJIeKTPOIUTHI.

30. PaBHOBecust B BOAHBIX pacTBOpaxX CJAOBIX SJEKTPOJIMTOB. 3aKOH pPa3BEICHUS
OctBanpaa. CTyneH4arasi 1MCCOLUALIUS.

31. OJIEKTPOJIUTHYECKAsT ~ AWccolManus BoAbl. VIOHHOE  MpOU3BENCHUE  BOJBI.
BonopoaHslii ¥ THAPOKCUIHBIN IIOKA3aTENIN CPEMABI.

32. OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIEpEaKIINH. CTeNeHbOKUCAEHUA. OKUCIUTENNN
BoccTaHOBUTENMH. Kiaccudukaius OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

33. Metoa 37eKTpOHHOTO OanaHca JUIsl COCTABJICHHS YpaBHEHUN OKHUCIWUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMA.

34. OnexkTpoxuMuueckue Tmpouecchl. [loHsTne 00 3ieKTpome W AIEKTPOIHOM

notreHuuane. Bo3HMKHOBEHHE JBOMHOIO 3JIEKTPUYECKOIO €0 M CKayka IOTEHIMana Ha
IpaHuUIE METAJUT — 3JEKTPOJIHT.

35. [TpuHIMI paGoOTHI TaIbBAHWYECKUX DJIEMEHTOB (Ha mpuMmepe snemeHTta JlaHudms-
Axo6m). Amnomukarton.  TokooOpasyromias  peakius.  ODJIEKTPOIABIDKYIIAas  CHia
rajlbBAaHNYECKOT0 JIEMEHTA.

36. CrangapTHBIN BOJOPOIHBIN 371eKTpoa. CTaHIapTHBIN 3JIEKTPOIHBIA MOTEHIUAI. Psip
CTAaHJAPTHBIX AJIEKTPOJHBIX TMOTEHIMAJIIOB METAJIJIOB. 3aBUCUMOCTb  JIEKTPOJIHOTO
MOTEHIIMaa OT KOHIIEHTPAIlM1 HOHOB U OT TeMnepartypbl. YpaBHeHue HepHcra.

37. I'anpBannyeckue 3nemenTsl. Pacuer D/IC u paboThl ragbBaHMYECKOTO 3JIEMEHTA.
KonneHnTpanuonHblie rajibBaHUUECKHUE HIEMEHTHI.

38. [Monstpuzanus 3nexkTpo10B. KoHIleHTpalmoHHas ¥ 3JIEKTPOXUMUYECKas MOJISIpU3aIus.
39. AxkymynsTopsl. [IpuHIun paboThl CBUHIIOBOTO aKKyMYJISITOPA.

40.  Ounektponus. [ToreHunan paznoxeHus. 3axonbl Dapazest. DNEKTPOXUMUUECKHM
skBUBajeHT. KoadduumeHT BpIxo1a mo ToKy.

41. DJEKTPONN3 € HEpPacTBOPUMBIMHM aHojgaMu. [lociaenoBaTenbHOCTh MPOTEKAHUS
aHOJTHBIX W KATOJHBIX IMPOLIECCOB MPH AIJIEKTPOJIM3E BOJHBIX pAcTBOPOB (IIPUBECTU
IIPUMEPBHI).

42. [IprumeHeHue 3MeKTpon3a B TEXHUKE: MOJyYEeHUE M OYMCTKA BEIIECTB, HAHECEHHUE
MOKPBHITHI. PaccMOTpeTh 31€KTPOSM3 BOAHOTO PAcTBOpA XJIOpHJAa HATpHUsl ¢ MHEPTHBIMU
AIIEKTPOIaAMHU.

43. Kopposus meramnos. Knaccudukanuss KOppO3HOHHBIX IPOLIECCOB IO XapaKTepy
KOPPO3MOHHBIX Pa3pyLICHUH U IO MEXaHU3MY MTPOTEKAHUS.

44. ONEKTPOXUMHYECKAass KOppo3us. MexaHu3M D3JIEeKTPOXUMHUYECKOH  KOpPPO3HH,
aHOJHBIE M KaTOJHbIE TMpolecchl.  TepMoaMHaMUYecKass BEPOSTHOCTh IPOTEKAHUS
AIIEKTPOXUMUYECKON KOppo3uu. BonopoaHas 1 KMCI0poiHas ACTIONSPU3ALINSL.

45. DnekTpoxuMHudeckass Kopposus. Paziaudnbple ciydan oOpa3oBaHHs KOPPO3WOHHBIX

rajpBaHonap (IMpy KOHTAKTE JBYX Pa3JIMYHBIX METAJJIOB, IPU KOHTAKTE MeETajlja U €ro
COEJIMHEHUS). DIEKTPOJHbIE MPOIECCHl B Pa3IUYHBIX KOPPO3WOHHBIX cpenax (IPUBECTH
IIPUMEPBHI).

46. Koppo3nonnsie mnponecchl, MPOTEKAIONIUE MPU DICKTPOXUMHUYECKOU KOPPO3HHU
MaJIoyIJIepoAUCTON cTanu. Koppo3us npu HepaBHOMEPHOU aspariuu.

47. MeToapl 3alTUThl METAUIOB OT AJIEKTPOXUMUYECKOW KOPPO3UH: 00pabOTKa Cpeibl,
HAHECEHME 3allUTHBIX MOKPBITUHA, IPOTEKTOPHAS 3alUTa, JIEKTPOXUMUYECKAs 3aIIUTA.
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