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1. Heun, 3aJauu U IVIAHUPYeMble pe3y/ibTATbI 00yUeHUs 110 JAUCHUILIHHE

Ie/b10 OCBOCHUS THCITHILTHHLI « XHMHS MaTSPHAJIOBY SBJIeTCI (GopMUPOBAHHE H PAa3BHTHE
y 00VYaIoNMXes THIHOCTHLIX U Ipo(eccHOHANLHBIX KaUecTB B 00JIaCTH HeopraHuueckol H obmei
XUMHH, OCHOBHBIX KJIACCOB HEOPraHHUECKHX COS/IMHEHHH W MX CBOHCTE, (JOPMHpPOBAHHE HABBIKOR
paboThl ¢ XHMHYECKHMH BEIISCTBAMH.

Jaaum JUCHUIUIMHBL « XUMHS MATEPHAIOB»!

— OCBOGHHE OCHOBHBIX (PM3HKO-XHMHUESCKHX METOIOB aHAIH3a BIIeCTB;

— (popMEpoBaHUe HABBLIKOB PadOTHI CO CIIPABOUHOH XMMHUYECKOH TUTEPaTypOii;

— IPHMEHEHHE TEOPETHYSCKUX 3HAHHUH M NPAKTHYSCKHX HABLIKOB I PEIICHHS HAY4HO-
TeXHHUECKHX 3a/1a4 B Oyaymel npodeccHoHalbHOH.

OO0yveHHe MO JIMCUMILIMHE <« XHMMHS MaTepHAIOB» HAIpap/ieHO Ha (QOpMHpOBaHHE Y
o0yUaronMxes eIy NMX KOMICTEHIMHA!

Koa v HanmMenopaHue KOMITeTe€HITHIT HummkaTopbl JOCTIGKEHIH KOMITeTeHIHH
OIIK-1 HOIIK-1.1 Pemaet 3agauH, oTHOCIIMHASCS K
CriocobeH pelaTh 3a/1aH, OTHOCSIHECS K | mpodecCHOHATIBHOM JesTelIbHOCTH, IPHMEHSIs
PO CCCHOHANBHOH JCHTCIIBHOCTH, METO/Ibl MO/ISJIHPOBAHUSA, MATEMATHYECKOTO
TIPUMCH MCTO/IBL MOACTHPOBAHHUA, aHaM3a, eCTeCTBEHHOHAYYHbIE H OOIIeHHKEHEPHBIE
MaTEMATHUESCKOTO AHATTH3A, A HATISL
CCTSCTBEHHOHAYYHbIC H O0MICHIIKCHEPHEBIC
SHAHHS
OIIK 4 HOIIK-4.1 HmeeT HaBBHIKH padoThl ¢ MpHOOpaMH,
CrocobeH PoBOIUTL H3MEPEHHA U o0opy/OBaHHEM M METOJHKAMH  TIPOBE/eHHS
HabmoneHust B chepe HU3MEpEeHHH H HaOIII0IeHHH B cepe
npoq)eCCHOHaﬂbHoﬁ JAeITCIIBHOCTH, HPO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH,,
0GpabaThIBATL H IPEICTABIIATH HOIIK-4.2  BeibupaeT  cpeacTBa  H3MEpPCHHIA,
SKCIICPUMCHTANLHDIC TAHHBIC UCTILITAHUH M KOHTPOJSI KauecTBa MAaTepHATIOB I

peIIeHUs KOHKPETHRIX 3a/1a4 IpodeccHoHaIbHON
JISATEITHHOCTH,

HOIIK-4.3 O6pabaThIBacT H MPSACTABIICT
SKCHEPHMEHTAJIbHBIE JTAHHBIE, TTOJIyUYeHHbIE B
pe3yJbTaTe H3MepeHHH U HaO IO JeHHIH.

2. MecTo JUCHUILVIMHLI B CTPYRTYpe 00pa3oBaTe/IbHOH HPOorpaMMbl
JIMCIMIUIHHA «XHMMHS MaTepHAJIOB» OTHOCHTCA K oOs3aTesibHOH vacTH, (opMmupyemoi
yyacTHHKaMH 00pazoBaTelbHbIX OTHOMIeHUH Omoka b1 «J/[HCHHIUIMHBL (MOTYIIN)».
JIuCIMIUIHHA ~ «XHMHA  MaTepHAIOB»  B3aUMOCBA3aHA JIOTHYECKH H  COJIepXKATE/IBHO-
METOAHYECKH CO CJISAYIOMUMHE THCIHILTHHAMH:
B vacTtu OGmoka b1:
— «be3onacHOCTh JKHU3HEAEATEILHOCTH Y.
«DuzHuecKas, KOJUIOH/HAs XHMHH H OCHOBBI 3JISKTPOXHMHKY .
— «®DuzHKa U XUMHS BBICOKOMOJIEKYJIPHBIX COeHHEHHE.
— «MaTtepHalbl HAHOTEXHOIOT .
—  «MeToJbl HCCIE/IOBAHUS H HCTILITAHHA MATEPHATIOBY .
— «MeToab! yIIpaBJIeHUS IOBEPXHOCTHBIMH CBOHCTBAMH MaTEPHAJIOBY .
—  «MeToJibl peHOBAIIMH U BTOPHYHOH IIepepabOoTKH MaTepHATIOB Y.
—  «IIpHHIMIBI CO3JIaHMS 3AIHTHBIX MATEPHATIOBY .
— «Kopposzus, cTapeHHre U 3aIIATa MaTEPHAIIOBY.
— «Kepamuueckue M IJaBJIeHbIe CHIIMKATBD?.
B gactu Gmoka B2:
- yueOHas npakTHKa (IpakTHKa 110 IIOJYYSHHK) [EPBHYHBIX HABBIKOB HAYUHO-
UCCIIE/IOBATEITLCKOH paboThI).




3. CTpyRTYpa U cojlep:RaHue JUCIUILTHHbI

O0mas TPYI0eMKOCTh JUCIHILTHHLI COCTABIIACT § 3a4eTHLIX ¢IHHHIT (288 gacos).
a. Buasbl yueoHoi# padoThl B TPYI0€MKOCTh

3.1.1 Ounas popma oOVICHHS

Ne T KomruecrBo CemecTpbl
nn ¥ PAoOTRI YaCoB 1 2
1 | AymuropHble 3aHATHS 132 80 72
B Tom guncie:
1.1 | Jlekmun 68 32 36
1.2 | CeMuHApCKUS/ TIPAKTHUCCKHS 3AHATHS - - -
1.3 | JlaBopaTopHbIe 3aHATHS 34 48 36
2 | CamocTosiTe/IbHASL padoTa 136 68 68
B Tom guncie:
2.1 | Kypcopoii nmpoekt (paboTta) - - -
2.2 | Pacuerno-rpadudaeckue paboThl - - -
2.3 | Pedepar - - -
2.4 | lloproropka K 1a80paTOPHBIM 3aHATHAM 72 36 36
2.5 | TectuporaHue 100 68 32
3 | lIpomexkyrouHas arrecTanms
DK3aMeH DK3aMeH DK3aMeH
Hroro 288/8 148 140
3.2. TemMaTnYecknil JIaH W3y9eHUA THCITATLTAHBI
3.2.1 Ounas gopma oOyUeHHS
TpyaoeMKOCTE, Yac
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1 Paznen 1.
1.1 | Tema 1. Beenenne. Kmacchl XHMHUSCKHX 22 4 - 8 - 10
COCTHHCHUH
1.2 | Tema 2. CtpoeHuc aToMa H 12 4 - - - 3
TMEPHOAHIECKHH 3aKOH
1.3 | Tema 3. XumuuecKad cBAb 14 4 - - - 10
1.4 | Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH 30 4 - 16 - 10
TMPOTEKAHHS XUMHUCSCKHX PeaKI[Hi
1.5 | Tema 5. PactBOpH 22 4 - 8 - 10
2 Pasgen 2.
2.1 | Tema 1. OxHcIHTENBHO- 22 4 - 3 - 10
BOCCTAHOBUTEI/ILHBIC PSAKIHH.
2.2 | Tema 2. DIEKTPOXUMHYECCKUE MPOLECCH 26 8 - 8 - 10
3 Pasnen 3. XuMu4a 31eMeHTOB
3.1 | Tema 1. Xumus S-sneMeHTOR 30 8 - 8 - 14




3.2 | Tema 2. Xumus P-3TEMEHTOR 30 8 - 8 - 14
3.3 | Tema 3. Xumus d-onementon 30 8 - 8 - 14
4 Pasnern 4. AnaauTHUucCKas XHMHS
4.1 | Tema 1. KauecTBeHHBIH aHATH3 22 6 - 4 - 12
4.2 | Tema 2. KonuuecTBEHHbIA aHaIH3 28 6 > 8 - 14
Hroro | 288 68 - 84 - 136
3.3. Coaepranne THCHHILIHHBI

IlepBbIii cemecTp

Paznen 1. O61mas 1 HeopraHmvecKas XUMHS

Tema 1. Beeaennie. Knacchl XMMHYeCKHX coeHHEHII

MecTo XUMHH B piaIy dyHIaMeHTATLHBIX Hayk. [IpeaMeT u 2a1auu XUMUH. Poh XUMHH Kak
OPOH3BOIUTEILHOH CHITBI OOIISCTBA. XUMHS U HAHOTEXHOJIOTHH.

Bayknelimue knaccel M HOMEHKJIATYpa HeopraHudeckux BemecTB. llpocthlie BemiecTa.
Craoxnple BemecTBa. OKCHIBI. |'MIPOKCHILI: OCHOBAHHS, KHUCIOTHL, aM(OTepHBIE THAPOKCHILL.
Coiym. buHapHbIe COC/IHHEHUA.

Tema 2. CTpoeHHe aToMa M MePpHOTMYeCKHIH 3aK0H

Crexuomerpuueckie 3akoHbl. COBpeMeHHOE COCTOSHHE ATOMHO-MOJICKYJBIPHOH TEOpHH.
3akonsl coxpanenus. B3auMocBsI3L Macchl M SHEPIUH.

Cocrap atomoB. KopnyekymsipHO-BONMHOBOH myaiusM. YpapHenue llmanka. I'mmoteza me
Bpoiima. KsantopoMexanuueckast Teopus cTpoeHust atoma. Il punmun neonpeenentnocti. BommoBoe
ypaBHenue. Ksantopbie uncna. @opMa rpaHHIHON NOBESPXHOCTH DJISKTPOHHOH IJIOTHOCTH A S-, P-
, d- u f-atomupix opGutaneii. [Ipunnun [Haymi. [Ipasuno XyHaa. DIekTpoHHOE CTPOCHHE ATOMOB
DIEMEHTOB.

[leproauueckuii 3aKoH U epuoandeckas cuctema dnementos JI. M. Menneneepa. CTpvKTypa
1 (OpMBI MEPUOAUIESCKON CHCTEMBI U X CBA3b € MIIEKTPOHHBIM CTPOSHUEM aTOMOB. $-, p-, d- u f-
anemeHThl. [leproinueckie U HellepUOUYECKHE CBOMCTBA RISMEHTOR.

Tema 3. Xumiueckas cB3b

Crpoende M cpolicTBa BemiecTBa. THbl XuMHUYeckoH cBsizH. KopaneHTHas (moJigpHast W
HEenoJIsIpHas CBa3b). OCHOBHBIE XapaKTePHCTHKH KOBAJICHTHOM CBSI3H.

MeTon panenTaeix ceszeil (MBC). Curma- v nu-cesizy. I'nOpuanuzaiims aTOMHBIX OpOHTAJICH.

Meton wmonekyysapubix opOutaneit (MO JIKAO). Cesaspiparoiiiie H pasphIXJIAIONIHE
MOJIEKYJIIpHBIE OPOHTAIIH. DIEKTPOHHOE CTPOSHHE JIBYXATOMHBIX MOJIKYIL.

XapaKTepUCTHKH B3aUMOJICHCTBYIONHX AaTOMOB! TOTEHIMAI HWOHHM3AIMH, CpPOJCTBO K
DICKTPOHY, JJICKTPOOTPHIATEILHOCTE. HMoHHas CBsI3L Kak MpeAeIbHBIH ciaydall KOBAJCHTHOM
TIOJSIPHOM CBS3H.

JloHopHO-aKIeNTOPHLINR MeXaHH2M 00pa20BAHHS KOBAJICHTHOH CBSI3M.

KomrmekcHele coenuHeHHs. TUNHYHBIE KOMIUIGKcooOpazoBaTesid U JMraH;pl. MoHo- H
NOJIW/IeHTATHBIE JIMTAH/Ibl. XeJaTHble KOMIUICKchl. M30Mepusi KOMIUIGKCHBIX COEIHHEHHH.
Knaccuduxanuss ¥ HOMEHKIATypa KOMIUIGKCHBIX coeMuHeHWH. Jluccoluanus KOMILUICKCHBIX
coequuenuii. Koncranta HECTOHKOCTH KOMIUIGKCHOTO HoHa. llpumenHenume KOMILIGKCHBIX
COS/TUHECHHH,

Ilepexognpie  Merayuinl.  Teopusi  kpucTauMdeckoro mossl.  HmskocnuHoBLIe U
BLICOKOCIIMHOBBIE KOMIUICKCHI. DHEprud CTaOHIH3alHH  KPUCTAUIHYecKHuM mojieM. Okpacka
KOMIIJIEKCOB.

Bonoponnasi cesizk. Metajumueckas cBsizb. ArperaTHOe COCTOSIHHE BelllecTBa: TBep/oe,
JKHJIKOe, TazoobpazHoe. Kpuctammueckoe u amopdHoe cocrosinusa. Kpucrajumueckue penieTkd U
BJIeMEHTApHbIE SYeHKH. XapakTepUCTHKH SJIEMEHTApHOH AueHKH. THILI KPHCTAUIOB TI0 BHAY
XUMHYECKOH CBSI3H MEK/Y CTPYKTYPHBIMH eHHHIIAMH. JKHIKHe KpHCTAIUIbL.




Tema 4. OcHOBHBIEe 3aKOHOME PHOCTH ITPOTEKAHNA XUMHYECKHX Peakiii

JHepreTuka H HampaBpjIeHHe XHMHMYeCKHX TponieccoB. lloHsaTHE 0 XHMHUYSCKOH
TepMoauHaMHUKe. TeIutoBbie YPPeKThI XUMHUISCKHX peaKIui. DK30- H DHIAOTSPMHUSCKHS PEaKITHH.
Hampapnenue caMompoOH3BOILHOTO TPOTSKAHHA XUMHUYCCKHUX PCaKIui.

XuMuyeckad KHHETHKA. XHUMHYecKoe paBHoBecue. CKOpOCTH XHMHYECKOM peakilHH.
3aBUCHMOCTh CKOPOCTH XMMHYECKOH PeakilHH OT KOHIIEHTpAIlMH. 3aKOH JeHCTBHS MAcc.

3aBUCHMOCTh CKOpPOCTH peakiiud oT Temnepatypel. llpapwio Bant-T'odda. DHeprus
AKTUBAITMH YpaBHEHHE AppeHNyca. XUMHUCCKUE PCAKIHH B TeTepOTreHHLIX CHCTEMAX.

OO0paTiMbIe H HEOOpAaTHMBIC peaKITii. XUMHYESCKoe paBHOBecHe. KoHCTaHTa XUMHUISCKOT O
paBHOBecHs. CweleHne XHMHUeckoro papHopecus llpumamun Jle Illatempe. I'eTeporennoe
PABHOBECHE.

Tema 3. PacTBOopBI

Mexanuzm o0pazoBaHud pacTBOPOR H HX KJIACCH(HKAITHSL

Hernanabie pacteopel. Ob61mue ceoilictea pacteopor. PactBopumocts. CriocoObl BhIpasKeHHs
KOHITCHTPAITHH PacTBOPOB.

PacTBOpBI-DIeKTpOIUTEI. DJICKTPOJIATHICCKAS IUCCOITUAITHS B BOAHBIX pacTBopax. CHUIbHBIC
U cialble 3yekTpoinThl. KOHCTaHTa M CTENeHb JTUCCOIHAITHHE CIIaloT0 MIIeKTPOIIHTA.

3akon pazOapnenust OctBanpja. TeopHsi CHIBHBIX DJIEKTPOJMTOB. AKTHBHOCTH H
koa3dduIHeHT akTHBHOCTH. MoHHAst cuita pacTeopa.

Honnoe nmpouzpencHue Boapl. Bomopoauerit mokazateas pH. PacueT pH cHIBHBIX B c1adBIX
KHCTOT B oCHoBaHHH. Metomw! onpenencuus pH. bBydepnusie pacteopsl. ['uapomus coneit. Koncranra
H CTeNeHb THApOIN3a. TpyaHOpPacTBOPHMBIC DJICGKTPOIMTHI. PaBHOBecHe ocajjoK — pacTBOp.
[IpouspeeHHe pacTBOPUMOCTH.

Paznen 2. DmexTpoxumus

Tema 1. OKMCIUTETHLHO-BOCCTAHOBUTEILHBIE PeAKIHIL

OKHCIUTEIbHO-BOCCTAHOBHTEIIbHBIC — peakiud. CTemeHb  OKHCJCHMS. — BaxHeHmne
OKHCJTHTENTH H BOCCTAHOBHTEITH.

HoHHOMOJIEKYIIpHBIE YPABHEHHS OKHCIIMTENIBHO-BOCCTAHOBUTENILHBIX peakiHi (MeTos
MOJIYPEaKITH).

Tema 2. DieKTpoXUMUYECKHE TIPOLIECCHI

VYpasueawe IHepucta. OKHCIMTETBHO-BOCCTAHOBUTENBHBIN ToTeHIMAN. [Hanmpasmenue
MPOTEKAHMUS OKUCIUTEIHHO-BOCCTAHOBHTEILHBLIX PEAKITHM.

DNeKTpOHBIH OTEHITHAIL Pan HATIPSDKCHAH. T'annBannueckue DJIEMEHTEL.
DNIEKTPOJIBMAKYINASA  CHJIA. DJSKTPOJIM3 KaK OKHCJIHTEIBHO-BOCCTAHOBHUTEIILHBIH  IIpoIlece.
DNeKTPOSIN3 BOJIHBIX PACTBOPOB M PACILIABOB COJICH.

Bropoii cemectp

Paznes 3. XuMHA 3J1eMeHTORB

Tema 1. Xunvuda S-3J1eMeHTOB

Boxopoa. Mecto Bojiopojia B iepuoguieckoi cucteme. H3oTonkl Bojopoa. AToMapHbIi U
MOJIEKYJBIpHBIH Boopoj1. CriocoObl monyueHHs, PpU3HIeCKHe H XHMHUYSCKHE CBOHCTBA BOJOPO/IA.
I'unpuael. Boaa. Ilepokeua Bogopona.

JaeMeHTHI TJaBHoM moarpymnsl 1 rpymmnl  Illemounnie MeTaminl. Baxnelmme
COCTMHSHHUS ¢ BOJOPOIOM, KHCIOPOAoM. OKCHIBI, ISPOKCHIBI M HAAMSPOKCHIBI.

JaeMeHTHI r1aBHol oarpymisl 11 rpymmsi. Leprumii. OkcH, THAPOKCH, HX CBOMCTBA
n nonydenue. ['miapomuz cosiell. Maraui. IlonyueHHe W CBOWCTBa OKCHJa M THJIPOKCHJIA.
[MemounozemenbHbie 3JieMeHThI. [lonyueHHe W CBOHCTBA OKCH/OB M THIPOKCH/IOB KaJlbITHS,
CTPOHITHA U GapusL.



Tema 2. XumMus p-371eMeHTORB

DileMeHTBI TJIaBHOH momarpymmbl VII rpymmel 'amorennl OOmast xapaKTepHCTHKA
TaJIOTCHOB (HAXOXKISHHE B MPHPOAS, CTPOSHUE ATOMOB, CTCICHH OKHUCICHHSL, METOJbI MOJVICHUS,
(uzHUecKHe U XUMHYECKHe cBoiicTRa). [IpuMeHeHHe IPOCTHIX BEMSCTB U COSTHHEHUM TalOTSHOB.

DyleMeHTHI TJIaBHol noarpyimbl VI rpymbl Xanskorennl. OO0mas xapaKTepuCTHKA
XalIbKOT €HOB, aJuloTpornus xajiskorenos. Kuciiopoa. CrpoeHne aToMa W MOJEKYJIbI, TOJTyUeHHE U
cBoMicTBa KHciopoaa. O30H, ero mojydeHue W OHOJOTrHUYecKass posib. OKCHABI H TH/POKCHIBI,
3aKOHOMEPHOCTH B M2MCHEHHH KHCIOTHO-OCHOBHBIX CBOMCTB. B psAdax M IPYIIAX INepPHOIHYSCKOM
cucTeMbl niaeMeHToB. Cepa. CepoBoopoaHas KUCI0Ta, cyab(uasl. [lomyuenne u ceoiicTBa OKCHI0B
ceppl. Kucnopoansie kueaoThl cepbl. CvibdaTel, HxX cBoicTBa. CesicH H TeJUTYP KaK aHAIOTH CepBI.
[IpakTHUecKOe IpUMEHEHHE XAILKOT@HOB H HX COSIUHEHUH.

JJeMeHTBI IJIABHOM MOArpYImbI V rpynmnbl

O0mas XapakTepuCcTHKA BIIEMEHTOR TTO/ITPYIITIbI.

Azor. Hutpusl. bruonorudeckad poib azora. [IpoGiema dukcanmu atmocdepHoro azora.
IIpoMBINUIEHHLIN CHHTE3, CBOHCTBA M NMpHUMCHEHHE aMMHaKa. PaBHoBecHe B BOJHOM pacTBOpeE
amvmuaka. Comum ammonusl. OKCHABI a30Ta, CTPOCHHE, IMOJIYYCHHE MU XHMHUUESCKHE CBOMCTBA.
AzOoTHCTAd KHCIIOTA, €€ OKHCIIMTEIhHO-BOCCTAHOBHTENIbHAS AKTHBHOCTh. HUTpHTHL. AzoTHas
KHCIIOTA, TOJYYeHHe W CBOWCTBA, B3aMMOjeHCTBHE ¢ MeTaUlaMM M HeMmeTaulamu. Hutpatel.
AsorHbie ynoOpenus. [IpumveHenre a301a M €ro Coe/IHHEHHH.

Dochop. Kpuctammueckue mogudukanun docdopa. CoequneHus ¢ocdopa ¢ MeTaIaAMH U
HemeTa/ulaMu. Okcuapl ocdopa. PocdopHBIe KHCIOTH, HX comH. Ipumenenue docdopa u ero
coenuHeHui. CpaRPHHUTENBHAs XapaKTepHCTHKA COoeIMHEHHH azoTa H  (Qoedopa. DiIeMeHTEHI
OOJArpYIIbl  MblbsAka. CoeqHHEHHS € BOJOPOJIOM, OKCHABI W TUApokcHabl. Kucnopojnneie
COC/TUHEHHSI MBIIIThKA H CYPbMBI.

DeMeHTDBI IJIABHOM moarpymsl IV rpyrmni

Yraepoa. @opMmbl CYIECTBOBAHHSI IMPOCTOrO BemecTea. lleopranmdeckue coeauHEHUS
yriiepojia. CriocoGHOCTh aTOMOB yriiepoa 00pa3oBbIBATE IEMTHbBIE W ITHKITHYSCKHAE CTPYKTYPHI.

Kpemumii. CoefuHeHUsT ¢ KHCIOPOJOM M BOJOpONOM. [ajloreHH/Ibl KpeMHUs, HX
npuMmeHenue. KpemmmueBnle KHCIOTHL, MX coid. l'maponuz cuiamkaToB. CHIMKATBI B IPHUPOJE.
[lonsiTHe 0 HeopraHUyuecKUX MOJIUMEpax.

JJaeMeHTBI OAT pyYIIILI repmanmsa. Onopo. CpuHell. OH3NUECKUE U XUMHYECKHUE CBOICTBA
IPOCTBIX BEIECTB H UX COSTUHCHHH.

DJieMeHThI TJIaBHOH oarpymns IIT rpymmsn

Bop. Dnextponnas crpykrypa aroma. CoeauHeHHsi Sopa ¢ KHCIOPOJIOM, TAJIOTEHAMH,
BOJOpPOAOM. bopHbIe KHCIOTBI M HX COJIH.

Amovumuii. CoequHeHHs ¢ TaloreHaMy, KHUcIopogoM. OKCHA ¥ THAPOKCHT aTFOMUHUS, UX
XUMHUeckHe cBoiicTBa. Cou amoMuHusL. ['uapomms conell amomunus. llpuvenenne amoMuHus U
ero COC/IMHEHHUH B IIPHHTME/THATEXHOJIOT HH.

Homrpymmia resms. bnaropogneie raszpl. CoBpeMeHHas XapaKTepHUCTHKA RIIEMEHTOB
HO/JITPYIIIBI.

Tema 3. Xumus d-31eMeHTOR

XuMHf epeXoaHbIX 3J1eMeHTOoB (d-3TeMeHTOB). QH3HUCCKUE CBOMCTBA MPOCTHIX BEIISCTB.
CreneHH OKHMCISHHS. 3aKOHOMEPHOCTH B H3MCHCHHH CBOMCTB IMPOCTLIX BEMISCTB M COSTUHEHHH B
nepuonax u rpynmax. llepexognsie >MeMeHTHI Kak KoMIljiekcoobpazopateau. OO030p XHMHUH
NepexXo/IHBIX BlieMeHTOR 1o rpynnam. [loarpynna ckawmms. Iloarpynna TuTtaHa W BaHA/IHA.
[Toarpynma xpoma. [Toarpynna mapranna. Snementsl VIII rpynmel. DieMeHTH MOATPYINIBI MEIH U
IMUHKA. Pa/ITHOAKTHBHBIC DIIEMEHTHI.

Tema 4. AHAIHTHYECKAS XHMMSHA

Tema 1. KauecTBennnnii anams. Knaccudukarmis Meto1os aHaimi3a. Ciocod BRITIONHEHUS
aHATUTHYEeCKUX peaknuil. Kinaccudukanus aHamTHYeckuX peakimi. JIpoOHBIH W CHCTeMHBIH
aHaiau3. Paznenenue KaTHOHOB M aHHOHOB HA AHATUTUYICCKHE TPYIIILL.



Tema 2. KoimuecTBeHHBIM aHAmM3. MeToJbl KOJHUECTEEHHOTO aHAJIM3A. XNHMHUYSCKHE
METOMbl aHaIM3a. THUTPUMETpUUSCKHH METOJ aHajn3a. 3aKoH »KBHUBaJRHTHoCTH. Mertoapl
YCTAHOBJICHHS TOUCK SKBHBAJICHTHOCTH. KMCIOTHO -0CHOBHOS TUTpOBaHHEe. KpuBbie THTpOBaHUS.

3.4. Temaruka jJad0paTOPHBIX 3aAHATHIT

1. Kimaccel XHMHYCCKHX COCAHHCHHIA.

2. IlomyueHHe MaTOPacTBOPHMBIX THAPOKCHIOB H CYIIB(HIOR ¢ TOMOMIEIO 0OMEHHBIX PEaKIHH.
3. Onpeencuie MOJIIPHOH MACChl DKBHBAJICHTA AJIFOMUHHS.

4. OnpeaencHue Teoporo >pdeKra peakllHd pacTBOPSHHS COJICH.

5. CMelieHHe XMMHUUYECKOTO PABHOBECHS.

6. 3aBHCHMOCTB CKOPOCTH XHMHYCCKOH PCAKLHH OT KOHUCHTPALHH PCaICHTOB.
7. 3aBHCHMOCTD CKOPOCTH XHMHYECKOH PEaKIUH OT TEMIIEPATYPHL.

8. DIeKTpoTHTHYSCKAS JTHCCOI[HATIHSL

9. lIpHroToBICHHE pacTBOPa 3aJaHHOH KOHIICHTPALIHH.

10. I'uapomus comei.

11. OKHCIHTECIIBHO-BOCCTAHOBHTC/IBHBIC PCAKIHH B KHCJIOTHOH CPEE.
12. OKHCTHMTENTBHO-BOCCTAHOBU TENBHEBIE PEAKIMH B IENOUHOH Cpee.
13, T'ayibBAaHMUCCKHE SIICMEHTEL

14. DaekTpomus BOAHHIX PacTBOPOB COMEH.

15. CpoiictBa S-3reMeHTOB | rpynimst.

16. Cpoiicta S-aneMeHTOB Il rpymmeL.

17. CpoiictBa p-snementos VII rpymimsl.

18. CpoiicTra p-aneMeHTOR VI TpymmsL

19. CroiicTra p-snemenTor V u [V rpymm.

20, CroHcTBA a/HOMUHMSL

21. Cpotictea p-aneMeHToR [II rpymmer.

22. CpoiicTBa d-2IIEMESHTOB.

23. TonyyeHne KOMIUIEKCHBIX COSAUHCHH.

24. OnpeacneHHe THTPA a30THOH KHCITOTH.

25. DOTOMETPHYCCKOC ONPEACIICHHE KOJIHUYSCTBA HHKESIIA B pacTBOPAaXx.

3.5. Temarnka KypcoBbIX HIPOeKTOB (KYPCOBBIX padoT)
KypcoBbIx mpoeKkToOBR B IUCIUTUTHHE HE TPSYCMOTPEHO.

4. YuebHo-MeToquuecKoe 1 HHPOpMALIMOHH O obecliedeHne

4.1. HopmaruBHbie mokyMeHTHI H I'OCTHI

1. OI'OC BO 22.03.01 MatepnanoBejcHHE H TCXHOJIOTHH MATECPHAJIOB, YTBCPIKASHHBIIN
npukazom MOIH P® ot (02 utons 2020 r. Ne 701.
2. AxameMuuecKkui  yueOHBIH IIaH TI0 HANpaBJCHHWIO moaroToBku: 22.03.01

MartepuanoBeqeHue M TeXHOJIOTHH MaTepuaioB. llpodmin: Iludpopble TEeXHOJIOTHH B
MaTepHAIOBSACHHH. MopMa oOvueHHA — ouHasd. 2024,

3 Marpuna k AYII 22.03.01.02 MartepuanoBeiecHHe H TEXHOJOTHH MaTepHAJIOB.
(LludpoBbie TEXHOJIOTHH B MaTepHaTobeaeHHH). [Iprem 2024/2025 rr. 2024,
4, Vrkaz llpesugenta Poccmiickoii @epeparmu ot (01.12.2016 Ne 642 «Crpaternu

HAay4YHO-TEXHOJIOTUUECKOT 0 pa3BHTHSA Pocchiickolt Menepannmy.

5. [Ipukaz MunucTepcTBa 00pazoBaHus H Hayku Poccuiickoit Oeneparuu oT 23.08.2017
No 816 «OO6 vreepxkaenun llopsnka TpHMEHEHHS OpPTaHUZAIMSAMH, OCYIISCTBISIONTHM A
00pazoRaTeIbHYI0 ACSITSNLHOCTD, SJISKTPOHHOTO OOVUSHHS, AHCTAHIHOHHBIX 00pa3oBaTeNbLHBIX
TeXHOJIOTHH NPH peaau3aliii o0pa3oBaTeILHBIX MPOTPAMM».
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4.2. OcHoBHas luTepaTypa

L Axwmetor, H.C. O0mas u Heopranuieckasi XUuMusi: yaeOHHK [ DIIeKTpOHHBIH pecypc]
/ H.C. AxmeTtoB. — 9-e uzs., crep. — Daextpon. nan. —CII6.: Jlans, 2018. — 744 ¢. — URL:
https://e.lanbook.com/book/107904

2. Axmetor, H.C. JlaGopaTopHBIe H CEMHHAPCKHUS 3aHATHS 110 OOIMICH 1
HEOPraHHYSCKOH XUMUH. [ DmekTpoHHbIH pecype] / H.C. Axmeron, M.K. Azmzosa, JL.U. bagsiruna.
— Dnexrpod. gaH. — CII6.: Jlans, 2014. — 368 ¢. — URL: hitps://e.lanbook.com/book/50685

3. I'munka, HJL O6mas xumust: yvaeOHUK JUs OaKalaBpoB HEXHUM. CIell. BhICTI. yuel.
sasegenudi / H.JL Tnmnka; non pes. 1-pa gapm. Hayk, J-pa nejl. Hayk, npod. B.A. TTonkoea, g-pa
XUM. HavK, ipod. A.B. babGkopa. — 18-¢ u3x., mepepad. u gom.; B mep. — M.: FOpaiit, 2012, — 898 ¢.

4. Pekye, H. I'. Xumua MmaTepualion : YueOHo-MeToquueckoe mocodue / . I'. Pexye, I
H. JKyparnepa, JI. IO. Komapora. — Mockea : Mockoscknii [ommrex, 2023. — 111 ¢. — ISBN 978-5-
276-02810-1. — URL: https://online.mospolvtech.ru/mod/scorm/plaver.php

4.3. HonomurensHas ATeparypa

1. Mudraxora, H.III. OOCmass u HeopraHHueckasi XuMua: yueGHoe mocolue
[Dnexrponnsiit pecype] / H.III. Mudraxosa, T.IL Tlerposa; mom pen. A.M. Kyzneroea;
Munnerepcteo obpazoBanusi U Havku Poccun, KazaHckuii HallHOHANBLHBIM HCCISTOBATSIBCKHH
TeXHOJOTHUYCSCKHH yHHBepcuTeT. — Kazamp: KHUTY, 2017. 408 c.: Tabm, cxem., mi. — URL:
http://biblioclub.ru/index.php?page=book&id=360885

2. Axmerop, H.C. OOmasa u Heopranwveckas xumwusi: yueOHWK i Byzos / H.C.
AxmeroB. — 7-e u3/1. crepeorurt. — M.: Beicinas mikona, 2009, — 743 c.

3. Xumusi: nabopatopneie pabotbl Juist cmer.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo obOpazoBanust U Hayku P®, (demep. areHTCTBO IO
obpazosannio; MI'VII; coet. FO.A. Komxkor, E.T'. Komkora. — M.: MI'VIIL, 2007. —172 c.

4. Heopranuueckast XumMusi: Bech MKOJIbHBIH Kypc B Tabnunax / coct. H.B. Mankepuu. —
9-¢ u3n. — Munck: bykMactep: Kyszsma, 2015, — 416 ¢.

4.2. DJeKTpOHHBIE 00pa3oBaTe/IbHbIE PeCYpPChI

1. https://online.mospolvtech.ru/course/view.php?1d=8994
2. https://online. mospolvtech.ru/course/view.php?id=8995

4.3. JInmen3snmoHHOe H CBOOOTHO PACIPOCTpaHsIeMoOe PO PaMMHOe
o0eciieuyenne

1. Microsoft Windows 10 Pro

2. Microsoft Office 2007

3. KasperskyAnti-Virus

4.4. CoBpevennble npodeccnoHAIBbHBIE 0a3bl TAHHBIX H HHPOPMaNIMOHHBIE
CIIpaBOYHbIe CHCTEeMBI

HHTepHET-pecypchl BKIIOYAIOT YICOHO-METOMHYCCKHES MATEepPHAJBI B JICKTPOHHOM BHIC,
IpeICTAaRICHHBIC Ha caliTe hitp:/mospolytech.ru B paszmene DaekTpoHHas OHOIHOTCKA
hitp://elib.meup.ru.

[Tonesnrpie yueOHO-MeTOAUYecKHe W WH(POPMAIHOHHBIE MaTepHas bl TPEJICTAB/ICHBI HA
caHTax:

1. Xumuueckas »Huminoneaus. Pexum jgoctyna: http//www.xumuk.ru/encyklopedia,
CBOOOIHEIH.

2. 3amaunuk  mo  obmen H  HeopraHM4YecKoH XHMHH. Pexnm  moeryma:
http://alhimik.ru/zadachnik/content.html, ceoBo HBIN.

3. Heopranmueckas xumust. Katamor. ETHHOS 0KHO J0CTYIIA K 00pa30BaTEIILHBIM pecypcaM:;
http://window.edu.ru/catalog/resources?p rubr=2.2.74.7.4, croOOIHBIH.
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5. MaTepua/ibHO-TeXHHYECKOe obecneveHne

1. JlaGopaTopHble 3aHATHS HPOBOJIATCS B CHEIHAIM3UPOBAHHOH YyueOHOH saGopaTopuu Kadepsl
«HHOBAIlHOHHBEIE MaTepHalibl IPHHTME/IHAUHYCTPHH »: «JlabopaTOpHH XUMHH» OCHAICHHOM
COOTBETCTBYIOIUMH IpHOOpaMu, 000pY/10BAHHEM H PEAKTHBAMH.

HaGops! crialijio, npe3eHTallMH, KHHO(QHIIBMBI, TIJIaKaTHL.

JlaGopaTopHoe obopynoeanue U Mebeb.

MyapTHMeTUAHBIE CpEeACTBA: DKPAH, IIPOSKTOP, KOMIIBIOTED;

KoMIIeKT pa3gaTouHoro MaTepHala ¢ IUaHoM JadbopaTopHLIX padoT, odpasliaMH MaTepHAJIOR
JUI1 HCCIISIOBAHHS H IIepeuHeM JadopaTopHoro o0opyA0BaHNsI HEOOXOJUMOTO TS IPOB e/ SHHs
HCCIISIOBAHHH.

Jlma caMocTosiTe/IbHOM padoThl MpeasararoTcsl NOMEIEHH YHTANBHBIX 3aJI0B OHOIHOTEK,
OCHAIlleHHBIE KOMIBIOTEPHOH TeXHHKOH ¢ BO3MOMKHOCTHIO MOJAKIIOUEeHHA K ceTH «HHTepHe™ M
obeclieyeHHBIe  JOCTYIIOM B MIGKTPOHHYIO  HH(pOpMAIMOHHO-00pa3oBaTeNbHYIO  CpPey
YHHBEPCHTETA.

Yuebupie W BCIOMOTaTeNbHbIE AYIHTOPHH PACIOIOKEHBl B vuedbHoMm kopmyce Nel u No2 mo

aapecy: 1. Mocksa, vi. llpaaumuukora, 1. 2a, aya. 1307, 1305, uaTaasHbIH 3451 OHOIHOTEKH.
Aymutopust 1307 — 94,4 m?, naGopatopus Ha 40 M0CaJOUHBIX MECT.

s W b

6. Merojanueckue peroMeHIal i

6.1. Metomqu4ecKkiie pekoMeHIALMH I MPeNofaBaTe sl 0 0PraHH3alHH 00y UeHI

PexoMenayeTes NIMPOKOE HCMOIB30BANNE AKTUBHBIX U HHTCPAKTUBHLIX METOIOB 00y YeHH,
(hOH/TOB OIIEHOUYHBIX CPEJICTB, BKIKYAKOIMX TECThl H THIOBBIE 3a/IaHH, NO3BOJSIIONIHE OIEHUThH
3HAHUA, YMEHHS 0 YPOBEHb IPHOOPETEHHBIX KOMIIETSHIIHH.

Ilpu nDpoBemeHuH JabopaTopHOro TpaKTHKyMa HEoOXOAHMO co3faTh YCJIOBHS AJIS
MaKCUMAJILHO CaMOCTOSITELHOTO BLIIOMHEHHS 00yIaloMUMHUCS TabopaTopHBIX paboT.

IIpu npoBeaeHNUH Ja00PATOPHOTO 3AHATH A IIPLIOARATSIIO PEKOMEHTYeTCs:

1. Onenka pabotbl oOyuaromerocs B JIADOPAaTOPHH M IOJIYYEHHBIX MM Pe3YJbLTATOB (C
OICHKOM).

2. llpoBepka oT4eTa O BBHIMOJHEHHOH NabopaTopHo#t paboTe (c OlleHKOH).

3. llpoeenenune zanuthl JabopatopHoi pabothl (B yCTHOH WIM TecToBO# dopme) 1o
TCOPETHUIESCKOMY H NMPAKTHUSCKOMY MaTepHaiIy JTadopaTopHoH paboThl (¢ OI[CHKOH).

IIpu zamute gadopaTopHo paboTLI 00yUAIOMUHECS JODKSH YMETDh OOBIACHATE 1M, 3a0a4H,
X0 NPOBEeACHHS PKCISPUMEHTOB, HX Pe3V/BTAThHL, ¢/ACJIAHHBIC BBIBOABL B Ipollecce MpoBeacHHS
OIBITOR 00 YUAIONIHECH PACITHPAIOT CBOH IIPE/ICTABJICHHS O BeIECTBAX, HX CBOHCTBAX, IPHOOPETAIOT
HPaKTHYECKHE HABBIKH.

B x0/1e npoBe/IeH s 3aHATHH 00 yUarOIHecs JI0JDKHB] YIUTHCS GOPMYIHpOBaTh COOCTBEHHOE
MHEHHE, IPAaBAIBHO BBIPAJKATh MBIC/IH, JOKA3bIBATh CBOKO TOUKY 3PEHHS, BECTH JHCKYCCHIO, VBAXKATh
aNbTepHATUBHOS MHEHHE. DTO JODKHO MOMOYL ¢PopMUPOBATE HABLIKH, He0OXOAUMEBIC OYIyIIEMY
CHIIUAIHCTY B IpodeccHoHANbHOH AeaTeIbHOCTH. Peanuzalusl aKTHBHBIX M HHTEPAKTHBHLIX
METO/I0B IPH H3YYEHHH JIMCIHUIUIMHBI «XHMHS MAaTepHaloB» BO3MOMKHA Ha JIEKIIHOHHBIX H
JAGOPATOPHBIX 3AHATHAX IIyTeM HPOBEJCHHS JUCKYCCHH, JMaoros, Oecesl, pazdopa KOHKPETHBIX
CHTYAI[HOHHBIX 3a/1a.

CamocTosaTenbHas padoTa — 5To Haudosee BAXKHBIH IYTh OCBOCHHUS 00YUAIONMMHUCS HOBBIX
3HAHUH, VMSHHM, HABBLIKOB IIPH H3YUCHHUH AUCIUILTHHBI. OOpa3oBaTenbHast e/ caMOCTOTSILHON
paboThl — OCBOCHHE XHUMHYECKOH TepMHHONOIHH, (OPMHPOBAHHE HABBIKOB XHMHYECKOTO
MBIMIJICHUSL, YKCIISPHMSHTAJILHLIX YMSHUH, YMSHHH padoTaTh ¢ yuedbHoH MuTepaTypoi, IPOH3BOIUTD
XMMHYEeCKHE pacueTsl. PazBHBaroIas e/Ib — pa3BHTHE CAMOCTOSITSIIBHOCTH, YMEHHH aHAIU3HPOBATh
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SABJICHHUS M J1eNaTh BhIBOJIbl. CamocTosTelbHas pabota MoxkeT ObITh HCTOUHHKOM 3HAHHH, criocobom
UX IPOBEPKH, COBSPIICHCTBOBAHHSA M 3aKpeIJIGHHWs 3HAHUM, YMEHHH, HABLIKOB. DJTOT BHJ
AeSITeALHOCTH 00YVUAIOMUXCS MIPOXOIUT IO KOHTPOJIEM NPLIoIaRaTe .

Ilpu  opranmzalliid  BHEAYIHUTOPHOH  caMOCTOATEIBHOH paboTHl IO  JIUCHHIUIHHE
HPENo/IaBATENIK PEKOMEH/1YETCS UCTIOJIB30BATh CISYIOIHE (POPMBL:

1. BellloJIHeHHE JOMANTHUX 3a/JaHui pazHooOpazHOro xapakrepa (pellleHUe 3a/1a4, H3YUCHHE
yueOHOH JIMTepaTyphl H T.J1.).

2. Brimonmenue HHAMBHIVAIBHBIX 2aJaHUM, HAIPABICHHLIX HA pPa3BHTHE Y 0OyYAIOMMXCS
CaMOCTOSITS/IPHOCTH M HHHIMATUBEL HMHaHBHAyanbHOe 3aJaHHe MOXKET IOIYyYaTh KaK KaKIbld
o0ydaromuiics, Tak U 9acTh 00YIAIOMUXCS TPYIITILL

B pamkax u3yueHHd Kypca <« XHMHS MATepHAJIOB» BO3MOXKHO IOCCHICHHE TeMaTHUYSCKHX
BBICTABOK H CEMHHAPOB.

6.2. Meroauveckne YKa3aHHs /151 00YUIAFOIIUXCH 110 OCBOSHUIO THCITAILIHHBI

B ocHoBe caMocTosATeIbHOH paboThl 00YUAIOMIMXCS JISKAT: cojepikanue padouch vaeOHoi
OpOTpaMMBI, BOIPOCHI IJISI MOATOTOBKH K KOHTPOJBHBIM paboTaM, a TakKe CaMOCTOSITeNbHOS
uzyueHue UHTepHeT-pecypcos.

[Ipuctynas k paboTe, Kaxbii 00yqaronuiics JOLKeH IPUHAMATL BO BHHMaHHE
CJISTYIONTHE TIOJIOKEHUSL.

JUCIMIIHA TOCTPOSHA 110 MOAYJILHOMY MPUHITUIY, KAXKABIH MOAYIL IPSACTABIACT coOoH
JIOTHYESCKH 3aBepIICHHBIN pazer Kypea.

JleKInIoHHbIE 3aHATHSA TTOCBSISHBI PACCMOTPEHHIO KITIOUSBBIX, 0a30BbIX MONMOKSHUH Kypea
U pasbICHEHUIO YUeOHBIX 3a/JaHHH, BBIHOCHMBIX HAa CAMOCTOSITEIILHYIO TTpOpaloTKYy.

JlaboparopHeie paGoThl TpeTHA3HAYEHBI Ui TNPUHOOpETEHUS OIbITa TPAKTHISCKOH
peajM3alliid  OCHOBHOM rpodeccHOHAIBHOM o0pasoBatenbHOM mnporpaMmbl.  Metojuueckue
yKazauust K  JabopatopuHbiM  paboTam  mpopabaThiBaloTes — OOYUAIOMUMHCA BO  BpeMs
caMoCTOATe IbHOH 11o/IroToBKA. HeoOxo/IMMBIH ypOBEeHB TOJIFOTOBKH KOHTPOIUPYETCS Teper
npoBe/ieHHeM JTabopaTopHBIX paloT.

CamocToATeMbLHAsA padoTa oOVIAIONIMXCSA BKIIOUAST MPOpaboTKY JSKIIHOHHOTO Kypca,
otopmienue gadopaTopHbIX padoT U np. CamocTosaTenbHas paboTa IpeaycMaTpHBAST He TOJLKO
mpopaboTKy MaTepHAIIOB JISKITMOHHOTO Kypea, HO H HX PACTTUPESHHE B pe3yIbTaTe MOKMCKA, aHAITH3A,
CTPYKTYPHPOBAHHUA U TIPSACTARICHHS B KOMIIAKTHOM BHJE COBpeMeHHOH HH(popMaIlMU H3 BCeX
BOZMOJKHBIX HCTOUHHKOB.

Texyumii KOHTPO.IL TIPOBOJIATCH B TeUSHHE KAK/IOTO MOJYJISA, €r0 HTOTOBbIE Pe3yJIbTAThHI
CKJIAABIBAIOTCS M3 OI[SHOK MO CHSAYIOMUAMH BUAAM KOHTPOJILHBIX MePOIPUSITHH:

. 3aIuTa JabopaTOPHBIX PadoT;
. KOHTPOJBHBIC PabOTHI,
. paboTa Ha JIEKIHIX W Jab0paTOPHBIX 3aHITHSX.

OcBoeHHe JIMCIHILIAHLI, €€ YCIeNTHOe 3aBEpIIeHHe HA CTATUH MIPOMEKYTOUHOTO KOHTPOJIA
BOZMOJKHO TOJBKO TIpH peryJsipHOH paboTe BO Bpemd ceMecTpa W IJIAHOMEPHOM TPOXOK/ICHHH
TeKYII[Eero KOHTPOJLSL

Jnst sapepiienust paboThl B ceMecTpe o0yUalomuics JobKeH BRITOMHUTE Bee TadopaTopHble
paboTHI, KOHTPOJIbHBIC MEPOTIPHSATHSL.

IlpomexyTouniasg arTrecTalMs [0 pe3yJLTaTaM IEpPBOrO CeMeCTpa H IO pelyiabTaTaM
BTOPOTO cemecTpa NpoxoauT B dopMe skzaMeHa. OCBOSHHE KITHOUSBLIX, 0a30BbIX IOJOKESHHM
JIUCITHTLTHHBI, COCTABJISIFONIHX OCHOBY OCTATOUYHBLIX 3HAHHH 10 Hel, IPOBOAUTCS MPH MOATOTOBKE K
c/lave PK3aMeHOB.

7. @OoH/ OLICHOYHBIX CPEJACTB
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MeToAbI KOHTPOJISI H OIeHUBAHHS Pe3y/IbTATOB 00Y1eHH

Tabmuua 1

Hepet[e}[b KOMHeTeH]_[Hf[ € YKa3aHHEM HTalloB HX (l)OpMI'IpOBa]-II'IH B IIpolecce 0CBOCHHUA

JHMCIVILTMHBL. PopMbI KOHTPOJIA (POPMHPOBAHUA KOMITEeTEeHINH

Koanu NHauKaTopsI TOCTIDREHN ITaAnnI
HAHMMEHOBAHHE KOMITe TeHITUH Popma dropripoBann
KOMITe TeHI I KOHTPOJIS (pasznesnl
JIUCIIMILTMHBI)
OIIK-1 HOIIK-1.1 Pemaer 3zagayH, .
Crocoben PEIATh | OTHOCSIIHECH K 1lpoMe:KyTOTHbIH
3aJIA4H, OTHOCSIIHECS K | MPo(eCCHOHATBHOM i e Paznen 1
npodeccHOHATBHOH JCATCIBHOCTH, MPHMEH ST METO/TBI IK3aMCH Temsr 1-5
JAEATEITBHOCTH, MOJEITHPOBAHHIL, Texymui Pazpen 2
MPHMEHSIS METOABl | MATCMATHYCCKOTO AHAJIH3A, KOHTPOJIb: Tempr 1,2
MOJICITHPOBAHHSL, SCTECTBCHHOHAYIHBIC H OTIPOC Ha Pazgen 3
MaTeMaTHYCSCKOTO 06IJ_IGHH)K6HGPHLIG 3HaHHA. _]'[aﬁopaToprIX Temnr 1-3
4HaTH3a, 3AHATHAX, Pasznen 4
Bl O o - bRl TeCTHPOBaHHE Temer 1,2
o0IICH IDKCHEPHEBIC
SHAHHS
OlIK 4 HOIIK-4.1 HmMeeT  HaBBIKH
CrnocobeH mpoBOAUTE | paboThl C npuGopamu,
HU3MEPEHHS u | oGopy/IoBaHHEM U METOTHKAMH
HAOIIOIeHHS B cq)epe MPOBEICHHS  W3MEPCHHH H
npodeccuonanproii | HalbImoieHuH B cipepe [IpomekyTOUHBIH
AeATEIbHOCTH, NPOdheCCHONANBHOM KOHTPOJIb: Pazmen 1
06pabaThIBaTL b | AETTEIBHOCTH, SK3aAMEH Temsr 1-5
1IPE/ICTARIIATh HOIIK-4.2 Beibupaet cpejctea Texymuii Pazmen 2
IKCIEPUMEHTAIILHEIS HoMePEH, HeITEIT H KOHTPOJIb: Temnbr 1,2
SRS KOHTPOIS KauecTBA MaTEPHAIIOB OMpOC Ha Pasye 3
JUTST PETICHHST KOHKPETHBIX 3a7a4
s mabopaTOpHBIX Temmbr 1-3
npodeccHoHATBHOM
e 3aHATHIAX, Pazjen 4
HOIIK-4.3 ObpabaTtrBaeT u LRCTUPORAHME Tempr 1.2
OpeCTABIISCT

SKCTIEPHMEHTATHHBIE TAHHBIE,
IOJIVUCHHBIC B PE3y/IbTaTE
H3MCPSHHH W HaOIMOACHHH.
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Tabmwmra 2
llepeueHnb o1IeHOUHBIX CPEACTB M0 THCIILTHMHE « XUMHS MATEPHATIOB»
Haunmenopamnne [IpeacTapnenue
Ne OIEHOTHOTO Kpatkas xapakTepHcTHKA OISHOTHOTO OIEHOTHOTO
ocC CpeJICTRa CpeAcTsa cpeactea B OOC
Ipoaykr CaMOCTOATEIbHOH paboThl
oOy1uaronierocs, MpeAcTABIMOMUNR  cobol
CPe/ICTBO TPOBEPKH VYMEHWUH TPHMEHSThH
MOJAYYSeHHBIE  3HAHHUS A8  pelIcHHA
OTUeT IO MOCTARJICHHOH 3aTaIH o 3apaHee
. . ®on/1 TabopaTOpHBIX
1 mabopaTopHoit paboTe | OTpeeIeHHOH  METOJHKE H  KpaTKoe 6
(OJIP) H3JI0KEHHE B MMHCEMEHHOM BHJIC pabot
MOJIYYSHHBIX pe3YILTATOB
SKCMICPHMEHTAILHOTO M TEOPeTHYECKOro
anaanza OTIpeICIICHHOM yueOHO-
HCCISTOBATEILCKOM TEMEL
CucreMa  CTaHAApTH3HPOBAHHBIX 3a/1aHUH,
3 Tectuporanue MO3BOJBIIOIIAA ABTOMATH3HPOBATH TIPOIEYPY Do TECTOBLIX
(D) H3MEpPeHUA VPOBHSA 3HAHMH M YMeHUH 3a/laHHI
00yIAIOMIeT OCS
CpeIcTBO KOHTPOIS CaMOCTOATSILHOH paboThI
oOyuarolnerocsi,  npejcrapisitoniee  coOoH Kommext
4 BK?’gMeH OTBeT Ha BOMPOCH], OXBATLIBAIOMKE BCe | HK3aMEHAITMOHHBIX
& paznenbl (MOIYJIH) AUCHHUILUIMHLI, TO3BOJISIET OHIICTOB
OICHUTH YPOBEHH IPHOOPETEHHBIX 3HAHUH

7.2. IIkana m KpuTepni oOlleHABaAHUA Pe3yIbTATOB O0YUeHH

1. Kpurepuu olieHKM 0TBeTa HA YK3aMeHe

(popmuposanue kommnetreHimu OIIK-1, OITK-4)

«S» (0TIIMUHO): 00VUAIOMHUHCSA JeMOHCTPUPYET CUCTEMHBIC TCOPeTHUSCKUS 3HAHUS, BIaSeT
TePMHHAMH, ACNAeT apTyMEHTHPOBAHHBIC BLIBOLI H 0000IISHHUS, IPHBOAUT NIPUMEPBI, IOKA3BIBAST
cB0OOIHOE BJIAICHHE MOHOJOTHISCKOH PeUBIO H CIOCOOHOCTE OBICTPO pearupoBaTh Ha YTOUHAIONH S
BOTIPOCHI,

HA BBICOKOM YPOBHE 3HAST METO/IbI M3MEepeHHs U 00paboTKH PKCTIEpHMEHTAILHBIX JIAHHBIX
(OIIK-4);

HA BBLICOKOM VPOBHE 3HAET OCHOBHBLIC IpPOIeCChl IMPOH3BOICTBA MATEePHAIOB Pa3IMIHOIO
nazHaueuust (OITIC-1).

«4» (Xopomio): oOVUAIOMHUHCS JEeMOHCTPUPYET MPOUYHbIE TCOPSTHUSCKUS 3HAHMS, BIAJCET
TePMUHAMH, JleJIaeT apryMeHTHPOBAHHbIE BLIBOJIBI U 0000eHU, TPHBOUT IPUMEPHI, TIOKA3bIBaeT
cBoOO/IHOE BJIa/ICHHE MOHOJIOTHUYECKOH peUbl0, HO TNPH HTOM JIellaeT HeCyllecTBeHHbIe OIMUOKH,
KOTOpbIe OBICTPO HCHpABJSIET CAMOCTOSMTEILHO WMJIM  TIPH  HE3HAYHTEIBHOH  KOPPEKITHH
IpernogaBaTesieM;

XOPOIIO 3HAST METOIBI H3MEPESHHS H 00pabOTKH DKCIIEPUMEHTATLHLIX JaHHBIX (OIIK-4);

XOpOIIO 3HAeT OCHOBHBIE TPOIECCHl MPOM3BOJICTEA MATEPHAJIOB PAa3MYHOTO HAZHAUSHHUS
(OIIK-1).
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«3» (YIOBICTBOPHTEIBHO): 00YUAIONIMHCH JeMOHCTPHPYET HerJlyOOKHE TeopeTHUeCKHe
3HAHWA, MposBisieT c¢nabo copMHpoBaHHBIC HABBIKM aHAIHR2a  SBJICHHH M IIPOISCCOB,
HEJOCTATOYHOE YMEHHE JIeTIaTh apTyMeHTHPOBAHHEIE BHIBOBI U IPUBOJHTL NIPHMEPE], MOKA3BIBAST
HEeJOCTATOUHO CRBOOOAHOS BiAJCHHE MOHOJNOTHUECKOH peublo, TepMHHAMH, JIOTHUYHOCTLIO H
HOCIIE/IOBATEIIBHOCTBIO  M3JI0MKEHHs, JIeNIaeT OIMOKH, KOTOpbIE MOXKET HCHPAaBHTh TOJBKO IpH
KOPPEKIHH 1IPeIo/laBaTesieM;

Ha  Y/OBJISTBOPHUTEJIBHOM  YPOBHE  3HAaeT  METO/bl  HM3MepeHHs M 0OpaboTku
SKCIMEPUMEHTAILHLIX daHHbIX (OIIK-4);

Ha YJOBJCTBOPHTEILHOM YPOBHE 3HAeT OCHOBHBIE IIPOILSCCHl IIPOU3BOACTBA MAaTSpHUAJIOB
pazauuHor o HazHadeHus (OIIK-1).

«2» (HEeYIOBJICTBOPHUTE/ILHO): 00YUAKONMHCH JISMOHCTPUPYET HE3HAHHE TEOpeTHUECKHX
OCHOB TIpe/MeTa, He YMeeT JIeJlaTh ApI'YMEHTHPOBAHHBIC BbIBO/IBI W IIPHBO/IMTH IPHMEPHI,
nokaspipaeT cilaboe BJIaJICHHE MOHOJIOTHYECKOH peublo, He BJIA/ICeT TePMHHAMM, IPOABIISET
OTCYTCTBHE JIOTHUHOCTH M HOCHEOBATE/IbHOCTH H3JIOKEHHUS, JleJaeT OIMUOKH, KOTOphIe He MOMKET
HCTIPaBHTEL Ja)Ke IIPH KOPPEKIMH IIPENojaBaTe/ieM, OTKa3bIBAeTCs OTBEUATh HA JOIOJIHHTEJIBHEIS
BOTIPOCHI,

HE 3HAET METO/Ibl U3MepEeHUs U 00paboTKH BKcTIepUMenTalIbHBIX AJaHHbIX (OIIK-4);

HE 3HAaeT OCHOBHBIE MPOIECCHl MPOH3BO/ICTEA MATEPHAIOB pa3iMuHoro HazHaveHus (OIIK-

1).

2. Kpurepuu olieHKH padoThI 00y4alonierocs Ha JadopaTOPHLIX 3aHATHAX (0TYET IO
JIAdOPATOPHBLIM padoTan)

(popmupopanue kommeTenmui OIIK-1, OIIK-4)

«5» (OT/IMYHO): BBIMOJHCHBI Bee JabopaTopHbIe padoThl, MpPeqyCMOTpEHHBIC TLIAHOM, H
HAITUCAHBI 10 HUM OTUYeTHI; o0ydaromuiics 6e3 omubok ¢caenaa HeoOXoMUMbIe PACcUeThl U TPAMOTHO
HAIMKCAT BBIBO/IBI K paboTam.

«4» (Xopollo): BBIMOJIHSHBI Bce JabopaTopHble palboThl, NMpPeAyCMOTpPSHHBIS ILIAHOM, H
HAIIUCAHBI 110 HUM OTUETHI, 00YYAIOMMHCA ¢ KOPPSKTHPYIOMHMMH 3aMCUAHHIMH TNPeHodaBaTeIs
¢iesiall HeoOX0/IMMbIe pacueThl M IPAMOTHO HATIUCAT BBIBO/IBI K paboTam

«3» (YIOBJIETBOPUTEILHO): BBINOJIHEHBI Bece JadopaTopHbie paboThl, MPeTyCMOTPEHHbBIE
MJIAHOM, W HANHCAHBI 10 HHM OTYETHI, ¢ 3aMEUaHMAMH Mpernojapatesid obydaroimmics cenat
HeoOX0/IMMbIe pacueThl H HATUCAJT BEIBO/IBI K paboTaM.

«2» (HeY/IOBJIeTBOPUTEIHHO): 00VIAIOIUNCA HE BBITIOJIHHUII WJIH BHITTOJHWI HEIIPABHIILHO
JabopaTopHble padOTLI, MPEAYCMOTPCHHBIC IIAHOM, HE HAmKMcal M0 HUM OTYeThI, He CIeal
HeoOX0/IUMbIe pacueThl H He HAITMCAJl BEIBO/IBI K paboTam.

3. Kpurepun onieHKHM GJIAHKOBOTO TECTHPOBAHUS

(popmupopanune kommnetenimii OIIK-1, OITK-4)

brankoBoe TecTUpOBaHHE OIEHUBASTCH B COOTBETCTBHH € MIPOIIEHTOM IIPABHIIBHBIX OTBETOR,
JIAHHBIX 00YYAOIMUAMCS Ha BOTIPOCHI TECTA.

CraHgapTHAS MIKajJa COOTBSTCTBHS PE3VJILTATOB TSCTHPOBAHHS BBICTABIISICMOH Oa/lTbHOM
OIICHKE!

- “OTJIHYHO» - CBBHINIE 853% MpaBHILHBIX OTBETOR;

- «xopouroy» - ot 70,1% g0 85% npaBHIILHBIX OTBETOR;

- «YJTOBJICTBOPUTEIIbHO» - 0T 55,1% no 70% mpaBHILHBIX OTBETOR;

— oT (J 1o 35% TpaBHIBLHBIX OTBETOB — «HSYIOBICTEOPUTEILHON

PernaMeHT TeCTHpOBAHHS BKIIOTALT:

- KOJIMYECTBO Bonpocop — 20);

- MPOAOIKUTEIBFHOCT TECTAPOBAHU — 60 MUHYT;

«3» (OTJIMUHO): TSCTHPYEMBIN TEMOHCTPHPYET CHCTEMHBIS TSOPETHUSCKHIE 3HAHHUS, BJIAJICET
TepMUHAMH U 00J1afaeT CIOoCOOHOCTRIO OBICTPO PEarupoBaTh Ha BOIIPOCH TECTA.
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«4» (XOpoII0): TECTHPYEMBIH B [IEJIOM JISMOHCTPHPYET CHCTEMHBIS TSOPETHUYSCKHE 3HAHUS,
BiIafeeT OOJBLITHHCTBOM TePMHHOB H 00/laJaeT cMocoOHOCTLIO OBICTPO PeardpoBaTh Ha BOIIPOCH
TecTa.

«3» (VIOBJIeTBOPHTE/IBHO): CHCTEMHBIC TEOPETHUESCKHE 3HAHHA V TeCTHPYeMOTO
OTCYTCTBYHOT, OH BJIA/IeeT HEKOTOPBIMH TEPMHHAMH M Ha BOIPOCHl TeCTa pearupyeT JIOCTATOUHO
MeJUISHHO.

«2» (HeyJIOBJIETBOPHTEILHO): CHCTEMHbIE TEOPETHUSCKHE 3HAHUA VY TECTHPYEMOro
OTCYTCTBYIOT, TSPMHHOJIOTHEH OH He BJIAJSET H HA BONPOCHI TECTAa PEarupyeT MeIJICHHO.

7.3. OneHouHbIE CpeAcTBa

7.3.1 Texymmii KOHTPOJIb (OTYET 110 JIA0OPATOPHBIM padoTam)

(popmupopanue kommetenmuii OIIK-1, OIIK-4).

TeMaTHKa 1 METOTHISCKHE YKA3aHHS 11O BHITIOJHEHHIO Ta00paTOPHBIX paboT MO MHCIHILITHHE
H3JI0KEHbI B yueOHO-MeTOHIeCKOM TOCOOHH 110 JIMCIHILINHE [4].

7.3.2 Tekyugiii KOHTpOJIL (TecTHpoBaHHe) (opvupoBanue kommnereHipi OITK-1,
OIIK-4)

Jamanue 1

Peakiusi oOMeHa BO3MOMKHA MEKTY:

L docdarom kanbims u reapokcHiom keneza (11);

L xnopuioM JHTHS K CYIL(ATOM HATPHS,

M mmTpaToMm cepebpa M CONIHON KHCIOTOMH.

Jamanue 2
K peaknusM HeHTpaM3aliii OTHOCSTCS PEaKITUHA MEKTY:

1. YECYCHOM KHCIIOTOMN U THAPOKCHIOM HATPHS,
2. COJAHON KHCIIOTOH M XJIOPHJOM HATPHSI,

3. cepHO# KHCIIOTOH W THIpOKapOOHATOM HATPUS,
4. THAPOKCHIOM KaJIbIlHs W opTohochopHOH KUCIOTOMH;
5. THOPOKCHAOM KaJIUs H OKCHJIOM CEpBI.

0 1;2:4

[ D= 5 4

M 1; 4

012

O34

Jananue 3

K oKucInTEIbHO-BOCCTAHOBUTEILHBIM OTHOCATCS PeaKITuu:
1. Fe2O3; + HCI,

2. FeCls; + HaS8;

3. Fe + HCI;

4. 8O3 + NaOH;

5. Cl: + KOH;

6. Fe;O3; + H280;.

2
&

>

oo

SR
W o o ON

¥

M 3;5

Jaganue 4
OKHCIIHTEIbHO-BOCCTAHOBUTEIBHAS PEAKITH — 3TO!
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1 COz + 2NaOH = Na,COs + H,O;

O Ba(OH), + 2HNO; = Ba(NO;3); + 2110;
O CasP: + 6120 = 3Ca(OH), + 2PH; 1,

| Clz + SO+ 2H,O = 2HCI + H>804.

3aaume 5

Ypapnenue HS™ + OH™ = H,0 + S2” onmMcHIBaeT B3AHMONCHCTBHE MEMTY:
O Naz8S u IL,0;

¥ KHS u KOH;

[ KHS u H2SO0y;

O K>S u NaOH.

3aj1auue 6

OOMeHHas peakIusg — HTO:

L] 4Cr(NO3); = 2CrOz + 12NO; + 302,
L1 Be(OH); + 2NaOH = Nay[Be(OH)4];
O 4NH; + 302 =2N> + 6H20;

M Zn + H2804 = ZnSO4 + Ha1.

Jamanue 7

OT™MeThTe TPABHIIBHBIH OTBET

Ymcio coliel BeceX BO3MOKHBIX TUITOB, 00pa3VIONMUXCS B PEAKITHIX MEK/TY OKCHJIOM KeJlesa
(II) u cepHO¥M KUCJIOTOH, PaBHO:

O 1;

M 2;

O 3;

O 4.

Jamanue 8

OTMeThTe TPABUIIBHBIH OTBET

Peakius paznoskeHHs — HTO:

L] AlS3 + 6H20 =2AI(OH)3| +3H2S1;

[0 KOH + HC1=KCl + H,O;

M 2Cu(NOs), = 2Cu0 + 4NO21 + O21:

L1 2A1 + 2NaOH + 6H,0 = 2Na| Al(OH)4] + 3HT.

3a1auue 9

Ymcno collelf BeeX BO3MOKHBIX THITOB, 00pa3vIOMUXCs B peakiiusax Mexay Cr(HSO4); u
NaOH paeno:

O 1;

L] 2¢

M 3;

Ol 4.

Jaganue 10

OT™MeThTe TPABHIIBHBIH OTBET
Peaxius cocquHeHHA — HTO:

O 2NaNO; = 2NaNO; + Oz;

O SO; + 2NaOH = Na,S0; + H,0;
M 2Fe + 3Cl, = 2FeCls;

0 KOH + HNO; =KNO; + H20.

Jaganue 11
OT™MeThTe TPABHIIBHBIH OTBET
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Honnoe ypasaenue SrCOs + 2H" = 82" + CO21 + H20 onuckIBaeT B3aHMO/IeHCTBHE
MEKAY:

LI SrCO3 u Sr(OH);

0 SrCOs u HoCOs;

O SrCO; u NH4OH;

M SrCOs u HCI.

3aj1aume 12

CymMa k0P PUIIHSHTOB B YpaBHEHHH HISKTPOIMTHISCKOH AUCconMainy JuruapodocdaTa
Hatpusa NaH,POy4 cocrapnsier:

M 3;

O 4

O s

Ol 6.

Jaganue 13

Peakius 3aMelieHHs — HTO:

M FeO + H; = Fe + H0;

O 2C + 0O, =2C0O;

0 ALCs + 12H20 = 4AI(OH)3 | + 3CHat;
L1 Zn(OH); + 2NaOH = Nay[Zn(OH)4].

3aauue 14

B kpaTkoM HOHHOM ypaBHeHHH peakiid NaHCO; + NaOH — ... cymma koddduIiaeHTOBR
paBHa:

O 3;

M 4,

O 5

Ll 6.

3ajanme 135

OKHCIHTEILHO-BOCCTAHOBATEIBHAS PEAKITH — 3TO:
0 NH4Br=NH; + HBr;

L1 NazS0s + H2S04 = Na:SO4 + SO21 + Ha0;

] LisN + 3H.0 = 3LiOH + NH31;

M 2KMnO4 = KxMnQOy4 + MnO2| + O21.

Jananue 16

OO0MeHHas peakis — 3To:

M Fe;0s + 2Al = 2Fe + ALOs;

L1 CyHs +302=2C0,1 + 2H,0;

[ Cla + HI=IC1] + HCI;

1 CasP; + 6H,0 = 3Ca(OH): + 2PH31.

Jamanme 17

Peaknus pazioxeHus: — 370!

] SiO,] + Mg =2Mg + Si;

O Zn + CuSO4 = ZnS04 + Cu;
] N2 +0Or = ZNO',

M CaCQ; = CaO + COx.

3a1aume 18

Peakiyst coeHHEHHA — 3TO:

M 2Al +3S = Al:S3;

1 FeS + HCI = FeCl, + H2S71;
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O Zn + 2NaOH + 2H20 = Naa[Zn(OH)4] + Hat:
O 2KCIOs = 2KC1 + 30,

Jananue 19

Peakiyst saMenenus — 5T0:

1 Ba + CO; =BaCOs;

[ Ca(HCOs): = CaCOs] + CO2T + H20;
M 2Al + Cr,03 = ALO; + 2Cr;

O 2KNO; =2KNO; + Os.

3a1aume 20

CymMa KoapPHUITHSHTOR B YpaBHSHHH MICKTPOMTHISCKOH JHCCOMHAITAH THAPOKCHA
Gapust Ba(OH); — »To:

O 3

M 4

1l &5

L 6.

Jamanme 21

CuJibHAs KHCJIOTA B BOJTHOM PAacTBOpE OTBEUAET OKCHTY!

M CLO~;

O P;0s;

L1 N2Os;

L CL0.

Cemectp 2

7.3.3 IlpoMemxyrouHas arTecTalsi (BOMPOChl K JK3IAMEHY) (popmupoBanme
rovmeteripii OITK-1, OITK-4)

1-#1 cemecTp

1. 3aKOH COXpaHEHHS MAaCChl BeleCTRA.

2. 3aKOH MOCTOSHCTRA COCTARA.

3. 3aKOH KpaTHBIX BECOBBIX OTHOIICHHH.

4. 3aKoH MPOCTEIX 00BEMHBIX OTHOMICHHH.

5. 3akoH ABROTAJpPO H CIEJCTBHS H3 HETO.

6. YpaeHeHue je bpois.

7. [Ipunnun HeonpeneaeHHocTH | elizentepra.

8. Vpasuenue [llpénunrepa. Ero dusnueckuii cMBICH U TIOHSATHE O METO/IE PEIICHHS.
PezynbTaTel pemenus.

9. I'mapHoe kBaHTOBOE yucio n. Kakue 3Hauenus npuaumMaeT? UTo OHO ompeensaeT?
Yposuu saeprun K, L, M, N, O, P, Qu 1.1

10. OpobuTtanbHoe KBauToROS unCio . Kakue sHaueHusa npuHHMaeT? YTO OHO
onpeenseT?

LL. MaruuTHoe OpOHTANIEHOE KBAHTOBOE YHCII0 ml.

12. CnuHoBoe KBaHTOBOE UHCIO . Kakue sHauenus npuaumMaeT? UTo oHO onpe/lender?

13. MaruuTHOe CIIHHOBOE KBAHTOBOE YMCio ms. Kaxkue 3HadeHHs npunuMaer? Uto oHo
ompeaeIaeT?

14. Uto o03HAYalOT IIOHATHS «CIHH», «CIHHOBOE KBAHTOBOS YHUCIO», «MArHUTHOS
CIIMHOBOE KBAHTOBOE YUCIIO»?

15. Yro takoe opObHTAIL U 3JiekTpoHHOE 001aKk0? OCHOBHBIC THIIBI opOuTaicl H GopMbI
BIEKTPOHHBIX 001aKoB: 1s-, 28-, 3s-, 2p-, 3d- opOuTaim.

16. Ousznuueckuid cMbics GyHkimuu V.

17. IlpuHiun MuHUMYMa sHeprud. lIpuHnmun wckimodenus Ilaymm. Ilpapuno Xysja.
MyJbTHILIETHOCTS.

18. QopMyIHPOBKH MepuoJiHueckoro zakoHa — JI. M. MeHJiesieeBa U coppeMeHHasl.
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19. [Ipapuna Kneukorckoro. IIpuseiuTe puMephl, HIUTFOCTPUPYIONTHE KAK/I0€ TTPABHIIO.

20. OIRKTpoBalicHTHast  (MOHHAs)  CBsA3b.  OCOOCHHOCTH  HOHHOH  CBS3H  —
HEHAIPaBJIeHHOCTE U HEHACKIIAEMOCTD.

21. KopasnenTHas cBA3b. THIBI KOBaNEHTHBIX CBsA3eH. MeTannuueckas cBs3b. Bogopoanas
CBS3b.

22, Cucrema, TeroTa, pabota (aTh onpeenenus). Buyrpennss sueprus. [lepssiit
3aKOH TEPMO/IHHAMHKH.

23, Temnorbie 3¢ deKTEI H30XOPHOT O U H300apHOTO Mporiecca. UTo TaKoe DHTATLITHAA?
DK30TepMHUUECKHE H SHI0TSPMHUSCKHE MIPOIECCHL.

24, 3akon ['ecca. CiencTBHA H3 HETO.

25. Bropo#i 3aKoH TepMOJHHAMUKH. DHTPOIIHS.

26. CratucTHueckass WHTEpIpETAIMs BTOPOTO 3akoHa TepMoOJAHHaAMHKH. @Dopmyia
FBoneimana.

2L [Tocrynat Ilnanka (TpeTHii 3aKOH TEPMOIHHAMHKH ).

28. CpoOonnas o»Heprua ['ubbca. VYCIOBHS  CaMONPOHM3BOILHOTO  IPOTEKAHHSA
XUMHYECKUX peakiiuid u kputepuit TJIP mpu p, T = const.

29. CpoGojiHas sHeprusi [enbmrosibiia.  YCJIOBHS CaMOINPOH3BOJIBHOTO TIPOTEKaHHS
XHMUYECKUX peakiiui 1 kputepuil TP npu V, T = const.

30. 3akoH fedcTRyromux Mace. KoHcTaHTa XHMHYECKOTO PABHOBECHS.

31. Xumuueckoe papaoecue. [lpunmun Jle [latense. [puMepsl.

32. Cunpable U crmabble HIeKTPOJHTHL CTeleHb SICKTPONIHTHUYCCKON MUCCOIHAIINH a.
3akon pazbapnenus OcTBaiabaa. MoHHOS MpoH3BeIeHUS BOALI Kw.

33. Bo3HUKHOBEHHE TIOTEHIIHAJIA HA TPAHHIIE METAILT — PAcTBOP.

34. MeiHO-ITHHKOBBIH TajbBaHHUECKHH ieMeHT (3seMeHnT Jlanusis — SIko6n).

35. Psaj1 HanpsKeHUH MeTasIoB.

36. BomopoaHbIi 3AeKTPOSI.

37. Pacuer nmoTeHImana BOAOPOHOT O AIEKTPO/A, 3aMOJIHEHHOT O PACTBOPOM CHIILHOH
KHCJIOTHI HJTH CHIILHOTO OCHOBAHHSL.

38. Ypasuenne Hepuera.

39. lamppannaeckuii saeMeT. IJ1C raJbBaHHUISCKOT O DIISMEHTA.

40. DAeKTponns. 3akoHsl HIeKTponn3a (3akonsl Papanest).

41. Kakwe niporiecchl MOTYT MPOTEKATEL IIPH MISKTPOIIH3E HA aHOe?

2-#1 ceMecTp

1. CrolicTBa s-31eMeHTOB | rpynnsL

2. CnoiicTpa s-ameMenToB Il rpynmnbL

3. CaoiicTBa p-2JIEMEHTOB.

4. CpoiicTBa d-HIeMeHTOB.

5. Croiictea amoMuHuA. [IpuMeHeHHe aTOMHHHA MW €r0  COEJHHEHHWH B
HNPHHTME/THATSXHOJIOT HH.

6. CroiicTea Mefu. Ee npuMeHeHHe B IPUHTMEIHATEXHOJIOT HH.

7. CpoiicTBa CBHHIIA. [Ipumenenue CBHHIIA a ero CcoeqUHEHHH B
[IPUHTMEIHATEXHOJIOT HH.

8. CrolicTBa IMHKA. Ero IIppMeHeHNe B IPHHTMEIUATEXHOJIOT HH.

9. Yro Takoe amporepuocTs? llpuBeaute mpuMepnl. OTBET TOATBSPANTS YPABHSHHIMHE
peakiuii B MOJISKYJSIDHOH M COKpaIleHHOW HOHHOH dopmMe.

10. Kaxkoit s-anmement spisiercss amdbotepapiM? IlopTtBepauTe OTBET YpaBHEHHSMH
peaxiuii B MOJISKYJSIPHOM H COKpANIeHHOW HOHHOH (opMe.

11. Kax u3MeHsACTCS OKHCTHTENBHAS aKTABHOCTE B paxy F2 — Cl12 — Br2 — 12 u gem oT0
oOBsiIcCHASTCA?

12. [Mouemy HF- cnabas kucnora?

13. Kax mamensiercst ciaa kucnot B psagy HCl — HBr — HI u ¢ uem 570 cBsizamo?
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14. Kak uzmensierca cuna kuciot B psyry HCIO, HC102, HCIO3, HCIO4 u uem »10
0OBACHACTCS?

15. Kakas cTemeHb OKHCICHHS Hambosee xXapakTepHa 1 pucMyTa? Jmst ceunma? Jms
Tanmsa? [louemy?
16. [Touemy ctosb Gorata XUMUA yriepoja?

KOHTPO.Ib CPOPMHUPOBAHHOCTH KOMITETEHITHI

OIIK-1 Chocoben pemarh 3a7jaud, OTHOCANIHECS K NPOdecCHOHAILHOH JesATeIbHOCTH,
OPUMEHSIE  MeTO/bl MO/ISJIAPOBAHMS, MATeMaTHUECKOTO aHalli3a, eCTeCTBeHHOHAYUHbIE U
obmeunxenepnpie 3Hanuss  HOIIK-1.1 Pemaer zamaum, oTHocsmmecs K mNpodeccHoHAIbHOM
JEITEILHOCTH, MIPHUMEHSIST METO/TBI MOJTSTMPOBAHHUS, MATEMATHUYECKOTO amanamsa,
eCTeCTBEHHOHAYTHBIS U OOIeHHKeHEPHbIE 3HAHUSL.

1. YKaKuTe MpaBUILHOS YPABHSHHUS PCaKIUH:

M Ca(OH)z + Fea(SO4)z = 3CaS0O4 + 2Fe(OH)s;

[ Ca(OH)z + Fey(SO4)z = Cax(SO4): + Fe(OH)2;

L1 Ca(OH)z + Fey(SO4)z = 3CaSO4 + 2Fe(OH)s.

2. CymMa koG HHIHCHTOR B YPABHCHUH PEaKITHH HeOOXOTUMOM THCCOMHAITHH CYIh(daTta
AJMIOMHHHS COCTABJIICT:

5
5
5

=k

HOOOO
[ S N ' T N6 B

3. Kakue npotiecchbl MOTYT MPOTEKATh IIPH 3JICKTPOJIM3E HA KaTojie?
4. Kak uzMmensiercs 3Heprus ceszu D — H v cuna kucnor B pany H2S — H28e — H2Te? Jlalite

OOBSICHCHHUSL

OIIK-4 CrocobeH TpoBOAHTL HM3MEpeHHS H HaOmoAeHHA B chepe mpodeccHOHATLHOH
JeATSIBHOCTH, 00palaThIBaTh U IPEICTABISATE SKCIICPUMSHTAJbHbBIS JaHHbBIS HOIIK-4.1 Hmeer
HaBBIKH paboThl ¢ mpubopamu, 0OOpYIOBAHHEM W METOJMKAMH TIPOBSICHHS H3IMSpPSHHH H
HaOmoneHnuii B cdepe mnpodeccHoHambHoM meatenbHocTH; HOIIK-4.2 Bridupaer cpeactsa
U3MEpPSHUH, HUCILITAHMM M KOHTPOJII KAadecTBa MATCPHAJIOB ISl PEIISHHS] KOHKPeTHBLIX 2a71ad
npodeccHoHaTLHON JICSTJILHOCTH, HOIIK-4.3 OGpabaTbIBacT H MPE/ICTARISST
SKCIePHMEHTANILHBIC JaHHbBIS, MOTYUCHHBIC B Pe3yIbTaTe H3MEpSHHUH U HAOIIOCHUH.

1. K peaknimu HeWTpaJu3alii OTHOCHTCH B3AUMOJICHCTBHE MEXK/Y KHCIOTOH H:

L consro;

L meTawioM;

M menounto;

[l OCHOBHBIM OKCHIOM.

2. B xauecTBeHHOM aHAJIM3E MPHUMEHSIIOTCS PeaKIH, COMPOB0XKIaI0MHECs

1. H3MEHEHHUEM OKPACKH, OCAKICHHEM, BhIISJICHHEM razoB (+)

2. TOJIBKO OCaK/IeHHeM (-)

3. TOJBKO BBIJISJIEHHUEM TazoB (-)

4. TONIBKO H3MECHEHUEM OKPACKH (-)

3. Yto TaKkoe raJibBAHUYECKHH dIeMeHT?

4. YTo mpeacTaRISIOT Co00H pacTBOPBI KPEMHHEBOH KUCIOTEI? UTO TaKoe CHIMKATCNE?

HpI/[Mﬁ PbI 3K3aMeHAIIHOHHbBIX OHJIETOB
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MHUHHUCTEPCTBO HAYEKHM W BEICIIETO OBPA3OBAHM A POCCHHCKOH OEJEPAIIUH
QEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJILHOE YUYPEX JEHHE BBICIITEI'O OBPA3SOBAHMWA

«MOCKOBCKHH MMOJTUTEXHUUECKHUU YHUBEPCUTET»

Kadenpa «IaHOBaIIMOHHBIE MATEPHATIBI IPHHTM THAWHTVCTPHHY
JucuImnta « XUMHIS MaTepHUaIOB»

Hampapnenune 22.03.01 — MaTepuanoBeeHUE H TEXHOJOTHH MaTepHATIOB
Kype 1, rpynma , hopma 0OyUeHHA OUHAS

K3AMEHAIIMOHHLIN BIJIET Ne 1

1. 3aKOH KpaTHBIX BECOBBIX OTHONISHUH.

2. Hanunmre ypapHenne THyposnza RbiPO4 B MonexyisipHo#t U cokpaiieHHOH HOHHOM dopme (110
CTA/IHSAM), JIUIS KAk 10 CTa/IMH NPHBE/IHTE BRIPAXKeHHE /Il KOHCTaHThI TH/ipoi3a Kr u onenure pH
JIAHHOTO PacTBOPA.

3. Dnextponmuz pacteopa FeCl; (amekTpoasr Menubie). IlpuBeauTe ypaBHSHHS peakiiui Ha aHOOC H

KaToJie.
Cu(+)|pactBop FeCls|Cu(-).

yTBep}KI[eHO Ha 3acCAJaHHH Ka(be):[pm «MHHOBAITMOHHLIE MATSPHAILI IPHHTMETHARHIY CTPHH)

MHHHCTEPCTBO HAYKH M BEICIIETO OBPA3ZOBAHHMA POCCHHCKON OENEPALIMH
QEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OEPA3SOBATEJILHOE YUYPEX JEHHE BBICIIEI'O OBPA3SOBAHMWA

«MOCKOBCKHH ITOJUTEXHUYECKUU YHUBEPCUTET»
Kadenpa «IaHOBaIIHOHHBIE MATEPHATIBI IPHHTM &/THAWHIVCTPHHY
JIHCITHILTHHA «XUMHS MAaTepHAIIOB»
Hampapnenune 22.03.01 — MaTepuanoBeaeHUe H TEXHOJIOTHH MaTepHATOB
Kype 1, rpynma . hopma oOyUCHHS QUHAS

9K3AMEHAIIMOHHBINA BUIET Ne 1

1. CpoiictBa npHKa. Ero npuMeHeHNE B IPUHTMEIHATSXHONOTHH.
2. Kak mamensercst cuia kuciotT B psagy HCl — HBr — HI u ¢ gem 510 cBsizano?

3. YpapHAHTEe OKHCIUTEIILHO-BOCCTAHOBUTEILHYIO PEAKIIHIO METOIOM ITOJIYPEaKIHM:
KIO; + H2S804 + NazS — 1] + S| + NaxSOy + H0.

VTBep}K,[[eHO Ha 3accJaHHH Ka(l)e,[[pbl «HHHOB&HHOHHLIG MaTepHaJIbl IIPDHHTMCIHAWHAYCTPHH >
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JONOJTHEHUS M H3MEHEHHUS B PABOUYEH ITPOI'PAMME
HA 202 -202 YYEBHBII I'OJ]

B pabouyio mporpaMMy BHOCSATCS CISIYIOIIHS H3MSHCHUSL:

3apesyronui kadeapoi « AHHOBAIIHOHHBIE MATEPHAIIBI TPHHTMETHAHH/TYCTPHEY
T".O. Pritukos/

Jwupextop 1IH
/ U.B. Haroproea/




