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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heabio (ueAMH) OCBOEHMS IHCHMIUIMHBI «XUMHUS» SBIsETCd (hOopMUpOBaHHE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOIo YpOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIACTH Hay4YHO-
UCCIIEI0BATEIbCKON, MPOU3BOJCTBEHHO-TEXHOJIIOTUYECKON U IPOEKTHOM NeATEIbHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XuMHS» 3HAHWM, YMEHUMN, HABBIKOB U KOMIICTCHIIMM NpHU H3y4ECHUH OOIIEHAYyYHBIX U
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

-(popMupoBaHue HaBBIKOB padOThl B XMMUYECKOU J1aOOpaTOpHUH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITEILHOMN ACATCIIbHOCTU OJIA pCIICHUS
IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BaHHUIO MH(POPMALMOHHBIMU cHcTeMaMu (ydeOHas,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHsSDH> BKJIIOYeHA B 00s3aTeIbHBIN MepeYeHb
JUCITUIUIMH 00s3aTebHOM YacTh 00pa3oBaTEeNIbHOM MpOrpaMMbl BHE 3aBUCHMOCTH OT €€
HanpaBiieHHOCTH (mpoduist). JlucIUIUIMHA peanu3yeTcss B COOTBETCTBHH C TPeOOBaHUSAMHU
®I'OC, OIl BO u VII, no nanHOMyY HanpaBJE€HUIO NOJATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCA Ha 0a30BBIX 3HAHUAX, MOJIYYCHHBIMU CTYIACHTAMH IPU
W3YYECHUU XUMHUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTITMHBI
CTYJEHT JIOJDKEH BJIaJIeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popmyI
U CHMBOJIOB, WHIECKCOB U KOX(P(GUIMEHTOB B XMMHUYECKUX YPAaBHEHUSX pEaKIH; HUMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIaccaX HEOPTraHWYECKUX COCIUHEHHMM; TMOHMMATh pPa3Inyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBJICHHUSIMHU; HWMETh TMPEACTABICHHE 00 aTOMHO-
MOJICKYJIIPHOM YUYE€HUH; UMETh HABBIKM PEIICHHS MPOCTEUIITNX paCUETHBIX 3a/1a4.

JucuunnuHa  «XuMUs»  SBISIETCS  OCHOBONOJIAraroOIEd  JUIi  M3YyYEHHs  psaa
OoOlIeHAYYHBIX W CIEUUaTbHBIX JTUCIHMIUIMH, CBA3aHHBIX ¢ xuMmueidl. [lpumepom Takoit
JUCLUUILIMHBL SIBIIA€TCA «OKOJOTHUS», TNI€ HCIHOJb3YIOTCS YMEHUS M HaBBIKHM, IOJyYE€HHbIE
CTyIGHTaMH TIpU HU3YYEHUU XUMHUU U PEIICHWHM pacueTHbIX 3a7ady. B Kypce Xumuu
3aKJIaJbIBAIOTCS OCHOBBI TIOHUMAHHUS CYLITHOCTH U BBISBJICHHS IPUYMH MPOTEKAHUS XUMUYECKHUX
MPOIIECCOB, UYTO B JaJbHEUIEM WCIONB3YETCS TMPH HW3YyYEHUH TaKUX JUCIMIUIAH, Kak
«MarepuanoBenenue», « TepMoanHaMuKa U TeIUIONEpeaada» u Jip.

PesynbTaThl OOydeHHs, TOJYYCHHBIE TMPH OCBOCHUHM JAUCITUIUIMHBI, HEOOXOAMMBI TPHU
M3YYEHUU CIENYIOMMX AUCHMIUINH: «JKojorus», «MarepuanoBenaenue», «TepMoauHaMuKa 1
TeIuIonepesadya» u ap.

OCOOEHHOCThIO JTUCIHIUTUHBL SBJISETCSl TMPOBEAEHUE TabopaTopHBIX paboT, dTO
MO3BOJIIET MPUOOPECTH CTYACHTAM HAaBBIKM PabOThl ¢ XMMHUYECKUMHU peareHTaMH, MOCYAOH U
npubopaMu, OCYIIECTBIATh XUMHUYECKUN HKCIEPUMEHT W TPOBOAWUTH TEPBUYHBIE HAYYHBIE
uccienoBanus. B maboparopHble paboOThl BBEICHBI JJIEMEHTHI, TOBBIMIAIOIINE HWHTEpPEC
CTYJICHTOB K HHM M HMX TI03HABATEIbHYIO AaKTUBHOCTH. J[7I1 TIOBBINICHWS IO3HABATEIbHON
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AKTUBHOCTH CTYJICHTOB U NIPHOOPETECHUS UMH TEPBUYHBIX HABBIKOB HAYYHOT'O HCCIICJIOBAHHS B
KJIacCHYecKue 1abopaTopHble pabOThI BBEIEHBI AJIEMEHTHI HAYYHOTO HCCIEAOBAHUS, & HIMCHHO:
a) CaMOCTOSTENbHO TOA00paTh PEAKTUBBI JUISI TMPOBEICHUS TOW WIM WHOW peakiuu; 0)
OOBSCHUTH, MOYEMYy IMPOTEKACT OJHA PEAKIUS W HE TPOTEKAeT Apyras, Ha TEPBBIA B3IIIAL,
oI00HAast peakius; B) MpeAcKa3aTh NPAKTHUECKOE 3HAYCHNUE TOW MM UHOUW peakiyuu U T.1.

Pabouas mporpamMma JUCHUILIMHBI «XUMHS» JIJI WHBAJIUIOB M JIMI[ C OrPaHMYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbsI  pa3padaThIiBacTCsl HWHIAMBUAYAIBHO C YYE€TOM OCOOCHHOCTEH
NCUXO(U3HYECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3JIOPOBBSI TAaKHUX
oOyJaronuxcs.

3. KOMIIETEHIIUHU OBYYAIOLIETI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCHUAIIJIMHBI (MOAYJIS)
[Tpouecc u3yueHus: AMCUUIIIHNHBI (MOIYJs) «OO01Ias XUMHUs HalpaBJIeH Ha:

- (hopMUpOBaHKE AIIEMEHTOB cieayromux kommnereHuuid B coorserctsuu ¢ OITOIT BO no
HAIPAaBIEHUIO MOATOTOBKH (criennanbHocTh) 24.05.07 «CaMoIieTo- U BePTOIETOCTPOSCHUEN!
a) obmenpodeccuonansubix (OI1K): OIIK-1.

Taobauya 1- Dopmuposanue KomnemeHyui OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmput, hopmuposanusn Komnemenyuit OUCYUNIUHAMU
Komnemenyuio
CO6MECHO

OIIK-1 1 2 3 4 5 6 7 8

Xumus (b1.b.11) v

HaueprarenpHas v
reometpus (b1.5.4)

OcHOBBI (PU3MIECKUX
SBIICHUH U v
nporeccos (b1.5.5)

Maremaruka (b1.b. v
7)

®usmka (b1.5.12)

TeopeTuueckas
mexanuka (b1.5.13)

SN YN S

WNuxenepHas
rpaduka (b1.5.14)

UL AN RN

MarepuaiioBeicH1uE
(b1.B15)

ONEeKTPOTEXHUKA U
JIEKTPOHHUKA v
(b1.b.16)

CornpotuBieHue
MaTepuasoB v v
(b1.B.18)

Teopus
BEpOSITHOCTEN U v
MaTeMaTh4yecKas

craructuka (b1.621)

AbsponrHaMuKa v v




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

(51.5.23)

Teopus MexaHU3MOB
u mamuH (b1.5.24)

TepMoauHamMuka u
Terionepeaayda
(51.5.28)

JleTaan MeXaHHU3MOB
u mammH (b1.5.29)

I'mnpasnuka u
TUAPABIHYECKUE
Mamuasl (B1.5.32)

IToaroroBka k
MPOUEAYPE 3alIUTHI
n 3amura BKP
(b3.J1.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Kox n OueHoOYHbIE CpeICcTBA
Koa n HAaMMEHOBaHUe
HaHUMeHOBaHHUe HHAUKATOpa I[lnanupyemsble pe3yabTaThbl 00y4eHHs M0 JUCHUIIHHE Texymero | IIpomesxkyTouHoii
KOMIIETEeHIIUH JAOCTHKEeHU A KOHTPOJISA aTrTrecTanum
KOMIIETEHIIUN
3HATD.; YMmern: Baagers:
TECOPHUIO0 ATOMHOT'O ONpeneIITh CTCIICHU peIC€Hus 3aa0a4 Ha
WOIIK-1.1. 3uaer CTPOEHUA U XUMHUYECKON | OKHUCIICHHS JIEMEHTOB | XUMHUYECKOE
OIK-1. OCHOBHBIE 3aKOHBI CBS3U; OCHOBHBIE B COEIUHEHUSIX; paBHOBECHE U
€CTECTBEHHOHAYYHBIX 3aKOHOMEPHOCTH OIIpELEIATh DHEPreTUYECKUe
MCLAIUIAH, MeTogpr | MPOTCKaHHS } OKUCIIUTEIb U SCI)CI)CKT\I:I
Criocoben MaTEMATHUECKOTO XUMHUYECKHUX pPEaKLIUH, BOCCTAaHOBHUTEJIH 110 peaknuu;
IPUMEHSTh AHAIN3a 1 XHMHYECKHUE CBOMCTBA 3HAYEHUSAM TPaMOTHOTO
eCTECTBCHHOHAYUHBIC MOJIE/pOBAHHS, OCHOBHBIX IEJ'IB.CCOB DJIEKTPOAHBIX odopmiteHUS
¥ OOIICHHKCHEPHBIC CBS3AHHBIE © COEMHEHUM; cEpyKTypy MOTECHIIAAJIOB; OTYETOB Ha Bompocs! s
3HAHUS, METOBI npodeccuoHaIbHOI MICPHOTHICCKON pacCTaBiIATh OCHOBE . [MCbMEHHOTO
MAaTeMAaTHYECKOrO ESTETBHOCTHIO CUCTEMBI; OCHOBHBIE K03 (HUITUEHTHI B HaOJII0/ICHUH B - BaaHus K JK3aMeHa
aHaIN3a | NOIIK-1.2. I10JIO’KEHUS TEOPUU OKHUCJIUTEIILHO- XOJI€ BBITIOJIHEHUSA | MHUCbMEHHBIM (20 6unetoB)
MOIC/THPOBAHHS, TTpumenser 3JIEKTPOIUTUYECKON BOCCTaHOBUTEIBHBIX 71a60paTOPHOTO KOHTPOJIbHBIM Bompocer mist
TEOPETHYECKOTO U OCHOBHEIE 3aKOHEL JIMCCOLMALINH; OCHOBBI peakiuax; 1aBaTh 5 NPAaKTHKYMa, P;SO;?ZIMHO CO6ec}’:T;I;;>m "
SKCHEPUMECHTAIIBHOTO €CTECTBEHHOHAYYHBIX ;[JII):;:KaHHﬂ Ha3BaHUA COCINHCHUUN ggBZIKa;\;EH . pasa 3K33MeHeﬂ; Sersr (20
MCCIEI0BAHUS JUIS JUICITUTTAH, METO/TBI POXUMUYECKHUX COIJIACHO IpaBuIaM pani > Gineton)
PEIIIeHNS HIKEHEPHBIX | MAaTeMATHUECKOTo MPOLIECCOB; CIIPABOYHYIO | HOMEHKIIATYPHI; XI/IMI/I‘IeVCKOI/I
3a1a4 AHATIN3A W JIUTEPATYPY IJIA IOMCKA | MTOIB30BAThCSA IOCyA0H; 5
podeCCHOHATBHOIM MOZIETMPOBAHHS, CBOWCTB BPEIHBIX JIATEPATYPON U TEXHOJIOTHEH
JEATENBHOCTH CBA3aHHbIE B BEIIECTB, MEPHI pa0OTHl | CIIPAaBOYHUKAMU TIO HOI/ISKa IaHHBIX O
podecCHOHATBLHO C HUMHU U T?XHI/IKy XUMHH; paboTaTh ¢ CBOHUCTBax
eSTeIbHOCTH 6e3omacHoO paboTHI; peaKTHBaM, § BELECTB B
METOBI ITOUCKA NAHHBIX | XMMHYECKOHU ITOCyIon | CIIPAaBOYHOM
I10 XMMUU HA UHTEPHET 1 J1abopaTOPHBIMU JIMTEpPAType U HA
pecypcax. ra3oBbIMU I'OpEIKaMu. | HHTCPHET
pecypcax.




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuul, 144 wyaca,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTs B yac
Bup y4ue0Hoii padoThI Bcero B 1.4. mo
qacos |_SeMecTpam
1 cem
C UCIIOJIb30BaHHEM
®opmaT U3yyeHHUs AU CHUTIHHBI DJICMCHTOB
3JIEKTPOHHOTO

oOy4eHus
OO01mast Tpy10€MKOCTb TUCLHUIIMHBI 110 Y4€OHOMY IUIaHy 144 144
1. KonrakTHas pa6ora: S7 57
1.1. AyarutopHasi pa6oTa, B TOM YHCJI€: 51 51
3aHsTHs JeKInoHHoro tuna (JI) 17 17
3aHATHS ceMuHapckoro tuna (I13-cemunapsbl, mpakTHYECKUe
3aHSTUA U JP)
naboparopuslie pabotsl (JIP) 34 34
1.2.BHeayauTopHasi, B TOM YHcJIe 6 6
KkypcoBast pabora (mpoekt) (KP/KII) (koHCYNbTaIINS, 3a1TUTA)
TEKYLUI KOHTPOJIb, KOHCYJIbTALMU 110 TUCIUIIIIMHE 4 4
KOHTaKTHas paboTa Ha npoMekyTodHoM KoHTpouie (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 42 42
pedepat/acce (moaroroBka)
pacuérHo-rpapuueckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa + +
kypcoBas pabora/mpoext (KP/KII) (moaroroska)
CaMOCTOATEIbHOE H3YYEHHE Pa3/IesioB, CAMOIIOATOTOBKA (IpopaboTKa 1
MMOBTOPCHUC JICKIMOHHOTO MaT€pruajia U MaT€pHrajia y‘le6HI/IKOB n y‘le6HBIX 42 42
HOCO6PII>1, IIOArOTOBKA K J'Ia60paTOpHLIM " MPAKTHUYCCKUM 3aHATUAM,
KOJUIOKBUYM U T.JI.)
[ToaroToBka K 5K3aMeHy (KOHTPOJIb) 45 45




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle K
OHTAKTHAasl
(KOHTpoOJIHpYyeMbIe) e z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl = e, HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: o E u|l B ol 3 &8 AKTHBHBIX U IIpakTH4yeckoit DJIEeKTPOHHOT0
xox YK; OIIK; TTK HaumenoBanue pa3aesioB, TeM = 2 s § ?: E E é Bug CPC MHTEPAKTHBHBIX T Kypea
H HHIHKATOPBI 5 % é g E E S (93 00pa3oBaTeIbHBIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCTH B
JOCTHKEHUSI g §§ % g 2 l§ = Te)mo.norlzlﬁl2 yacax) qacax)14
KOMIIeTeHIU i = l% 2 E‘ 8| O =
2 CEMECTP
Pa3znen 1 Beenerne. OcHOBHBIE 3aKOHBI XMMUHN
MOATOTOBKA K JIEKIIHSIM JIEKIUA-00BSICHEHHE C
Tema 1.1 Beenenue. OcHOBHBIE 3aKOHBI 1 1 6.1.1 crp. 10-35; YaCTHYHBIM
XAMHUA 6.2.1 ctp.10-14 MpUBIICYCHHEM (DOPMBI
TIUCKYCCHH, Gece bl
JladopaTopnasi pabora Ne 1.1
OIIK-1 Onpenenenre SKBUBAJIEHTHOW MaCChI 2 2 Hg g?TOBKa 3K fQP
HOIIK-1.1 MeTajuia [6.3.1] erp. 3-
MOIIK-1.2 o(opMIIeHHE OTYETOB
0 pe3ysbTatam
JlabopaTopHas pa6ora Ne 1.2 2 1 1a60paTOPHBIX paboT Kosmoksiym
Cnaua otgeroB. KoHTponbHas paboTa [6.3.1] crp.3-19,
noaroroska k KP
[6.3.1] c1p.3-19
Hroro no 1 pazneny 1 4 4
Pa3aen 2 Xummdeckast TepMOIMHAMHUKA
OIIK-1 Tema 2.1 OCHOBHBIE IIOJIOKEHHS, JCKIs-00BSCHEHHE ¢
HOIIK-1.1 9JIEMEHTH XUMHYECKON TEPMOTHHAMUKH ToAroToBkA K MCKIHAM HaCTHHBIM
1 2 6.1.1 (cr. 115-148); TIpUBIIeYeHIEM (DOPMEI
u Tel'IJ'IOvale 3¢ PEKTH XUMUIECKUX 6.2.1 (c1.45-56) ACRyce, Gece
peakiui




Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E . HCIOJIb3yeMBbIX B paMKax 5 pa3pabdoTaHHOrO
OCBOEHHSI: HauvenoBamme paszeios, Tem D) 2 o E D) E E g Bun CEC AKTHBHBIX H IIpakru4eckoii DJIEKTPOHHOI 0
ko1 YK; OIIK; IIK i o E_ =187 855 G“ HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI E = E E E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS % é" § = = § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
JlaGopaTopHas padora Ne 2.1
OnpezeneHue TEIIOTH PAaCTBOPEHUS U 1 1 ngrg]T opra 4KOJ_-E;
TEIUIOThI TUApATALIII S
Tema 2.2 DuTponus. CBs3b JeKIHsA-00BICHEHHE C
TEPMOJIMHAMUYECKUX ITapaMeTPOB C 1aCTHYHBIM
HanpaBﬂeHHe u pa60'-II/IMI/I IIOArOTOBKA K JICKIUAM TPUBJIICYECHUEM q)OpMLI
TeMITepATYDAME XMMHUECKHX MPOIECCOB 1 2 2 6.1.2 (ctp. 115-148); JIMCKYCCHH, Bece/Ibl
6.2.1 (ct.45-56) MopenupoBaHue
1 (a30BbIX Mepexo10B. Perienue 3amayu S —
no pasaeny 2 IIPOLIECCOB U CUTyaLUi
JlaGopaTopHas padora Ne 2.2 1 ) HoaroToBka k JIP
OmnpeneneHre TEIUIOTHl HEUTpaTU3aluu [6.3.2] cTp. 43-44
odopMIIeHE OTYETOB
TI0 pe3yibTaram
JlaGopaTopnas paGora Ne 2.3 ) ) 71ab0paTOpHBIX PaboT
Cnaua otaeroB. KoHTponbHas paboTa [6.3.2] cTp.40-44,
noarotoska k KP
[6.3.3] c1p.3-9
Hroro mo 2 pasueny 2 6 9
Pasnen 3 Kuneruka XUMHUUECKHX [IPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
OINK-1 XHUMHYECKOH KNHETHKH. 3aKOH JEHCTBUSI TO/ITOTOBKA K JICKILIAM
MOIK-1.1 1 1 6.1.1 (ctp149-201);
Macc ¥ SHEPTHUs aKTUBAIlUU Tpollecca. 6.2.1 (c1.57-70)
CTaguitHOCTh U TIOPSIIOK PEAKITIHI
Tema 3.2 CKOpOCTh XUMHUYECKUX 1 ’ MTOITOTOBKA K JIEKITHUSIM JIEKIUSA-00BSICHEHUE C
peakiuii. XHMHYECKOE PaBHOBECHE. 6.1.1 (ctp. 149-201); YaCTHYHBIM
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: © E u|l B ol 3 & AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E’ G‘ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
M MHAUKATOPBI 5 E é £ E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Bimsiaue TemMnepaTypsl Ha CKOPOCTb 6.2.1 (c1.57-70) IpHBICUYeHHEM QOPMBI
XHUMHYECKOH peaKkiuu JUCKYCCHH, Oecebl
MonenupoBanue
TMIPOU3BOACTBCHHBIX
MPOLIECCOB U CUTYyalUi
JladoparTopHasi padora Ne 3.1
CKOpOCTb XMMHUYECKUX PEaAKIIHH.
Xumuyeckoe paBHoBecue. Biusnue 2 2 TOJroTORKa K JIP
. [6.3.4] cp. 3-17, 33-37
TeMIIepaTypbl Ha CKOPOCTh XUMHYECKOH
peaxkuuu
IOATOTOBKA K JICKITUAM
Tema 3.3 KeiTaJIHTquCKI/Ie pciaKLu/H/I. 1 5 6,1)1.1 (CT.149_201)1;I
T'oMOreHHbIi 1 reTeporeHHbId KaTaau3 6.2.1 (c1.57-70)
JladopaTopHasi pabora Ne 3.2 Pemenue HOAroToBKa K KP
3a7a4 1o Teme 3. Caada oT4eTOB 4 2 [6.3.4] ctp. 3-17, [6.3.3]
KonTponbHas paboTa crp. 10-31
Hroro no 3 pazaeny 3 6 9
Paznen 4 PacTBOpEBI 3J€KTPOIUTOB
Tema 4.1 [luciepcHbie CUCTEMBI. MOJATrOTOBKA K JIEKIUAM
PacTBOpHI HEINEKTPOITHUTOB. 3aKOHBI 1 1 6.1.1 (ctp 204-243);
OIIK-1 Paynst. OcMoc 1 ocMOTHYECKOE 6.2.1 (ct.71-88)
HOIIK-1.1 IaBJICHUE
JlabopatopHnas pagora Ne 4.1 CriocoObt
BBIPA)KEHUS KOHIIEHTPALU. 5 1 noaroroska x JIP
IIpuroroBneHune pacTBopa 3alaHHON [6.3.5] cTp. 46-53
KoHIeHTparun. JlaboparopHas padorta
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Bunel yueonoi padoTsl

IInanupyemsie Konraxrnas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yabTaThl = E o HCI0JIb3YeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHHSI: HanMeHOBANNE DASICIOR. TeM D) E 9 E g E R I AKTHBHBIX H IpakTryeckoi DJ1eKTPOHHOr0
ko YK; OIIK; IIK pas i o E_ =g F g E’ G‘ a HMHTEPAKTHBHBIX IOArOTOBKH Kypca
= = ®| =
M HHIHKATOPBI = i 2 =E| 3 E 6 oﬁpaaoBaTeﬂml{;Ix (pr}loeMKolcaTL B (pr}loeMK(:l)jTL B
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT Ml gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
JIEKIU-00BSICHEHUE C
Tema 4.2 PacTBOpHI 2JIEKTPOIHUTOB. MOATOTOBKA K JIEKIHAM
YaCTUYHBIM
OCHOBHBIE XapaKTEPUCTUKHU 1 1 6.1.1 (ct. 204-243);
IIpUBIIeYeHNEM (HOPMEI
SIIEKTPONUTOB. Peakims cpept 6.2.1 (ctp.71-88) THCKYCOHH, GecemsI
)
JlaGopaTopHas paGota Ne 4.2
JlabopaTopHas paboTa paBHOBECHS B 5 1 noAroToBka k JIP
pacTBOpax 3JIEKTPONUTOB. Pemenue [6.3.5] cTp. 26-32
3a1a4
Tema 4.3 ['eTeporeHHOe paBHOBECHE B TEKIUA-00bICHEHHE C
IOATrOTOBKA K JICKIIUAM
pacTBopax 3J1E€KTPOIUTOB. 1 1 1H1 24H i JaCTUTHBIM
PactBo 6.1.1 (ctp. 204-243); npuBJiedeHHeM HOPMEI
PUMOCTb U IPOU3BEJICHHE 621 71-88
2.1 (cp. ) IICKyccuH, Oecenbl
PacTBOPUMOCTH.
JIEKLHSI-00BSICHEHUE C
IOJArOTOBKA K JICKIIUAM ACTHIHBIM
o 9
Tema 4.4 ['unponus coneit 1 1 6.1.1 (ctp. 204-243);
MpHUBJIEYCHUEM (HOPMBI
6.2.1 (ctp.71-88)
JUCKYCCHH, Gecebl
Hroro no 4 pazaeny 4 4 6
Pazgen S OxucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU
OIlK-1 IOJArOTOBKA K JICKIIUAM J'[eKL(PIH-OG’bHCHeHI/Ie C
HNOIIK-1.1 Tema 5.1 OKUCTUTENBHO- 1 1 6.1.1 (ctp. 251-292); JaCTHIHBIM
BOCCTaHOBUTEJIbHBIE PEAKLIUU 6.2.1 (ctp.89-95) IpUBIe4YeHNEM (HOPMBI
JAUCKYyCCUH, 66C€Z[I>I
JlaGopaTopHas paGora Ne 5.1 2 1 noaroroska k JIP
JlaGopaTopHas pabota «OKUCIUTENBHO- [6.3.6] cp. 3-35
BOCCTAHOBUTEIIbHBIE PEAKIIM».
Pemenue 3amau
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
adora =
pe3yabTaThI p = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: H © E u|l B ol 3 & AKTHBHBIX H I[IpakTuyeckoi DJIEKTPOHHOT 0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = o
ko1 YK; OIK; K pa3ieios, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- |5 & -
H HHIHKATOPBI = g E £ E| 5 & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = @ el 9 & .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Jla6oparopHas padora Ne 5.2 Pemenne 2 2 noaroroska k KP
3aja4 no Teme 5. Cylaua oT4ETOB [6.3.7] ctp. 2-14
Kontponbnas pabora
Hror no pazneny 5 1 4 4
Pasnean 6 Dnextpoxumusi.
Tema 6.1 XuMuieckre HCTOUHUKH TOKA JeKIHsI-00BACHEHHE C
(raybBaHMYECKHE DIIEMEHTEH, HaCTHIHbIM
IIOArOTOBKA K JICKIIUAM TPUBJIICYCHUEM (l)OpMLI
AKKYMYJISITOPBI, TOTUITUBHBIC 3JICMCHTHI)
5 SIC 1 1 6.1.1 (crp. 251-300); JIMCKYCCHH, Bece/Ibl
Y TIPUHIIATIBI UX PaOOTHL u
PUHI P A 6.2.1 (ctp.96-110) MoenupoBanue
AIEKTPUYECKasi eMKOCTh XHMHUYCCKUX 1IPOU3BOJICTBEHHBIX
HCTOYHHKOB TOKA MPOTIECCOB 1 CHTY A
Tema 6.2 DneKTpOJHBINH TOTEHITUAI. JIEKLUA-00BICHEHHE C
o IOJArOTOBKA K JICKIIUAM
BonopoaHslii anektpos. YpaBHeHue 1 1 6 lﬂl ( )51 2;2) 4ACTHYHBIM
_ o L. CTp. - )
OIIK-1 Hepucra. Psit HanpsbKeHWH METAIIOB. 62.1 (c1.96-110) TIPUBIICCHHEM POPMEI
-1 o : HCK 37071 bI
VIOTIK-1.1 Pa3HOBUIHOCTE 3JEKTPOIOB AwckycenH, becen
JladopaTopHas padora Ne 6.1
«[ampBaHMYECKUE FIIEMEHTEY, 4 1 nozarotoska K JIP
«DIEKTPONIN3 C PACTBOPUMBIMHU H [6.3.8] ctp. 36-48
HECPACTBOPUMBIMHU aHOAAMM».
JIEKIHS-00BSICHEHUE C
Tema 6.3 DeKTpOIN3 PACIIIABOB H TOJIrOTOBKA K JIEKIIUSM t
YaCTUYHBIM
BOJIHBIX PACTBOPOB C PaCTBOPUMBIMH U 1 1 6.1.2 (cr. 5-30);
6.2.1 (cr.8-15) MpHUBJIEYCHUEM (HOPMBI
HWHEPTHBIMU JJICKTPOAaMHU . L . JICKYCCHH, 6606)1])1
IIOATrO0TOBKA K JICKIIUAM HBKHI/IH'O6’LHCH8HI/IC C
Tema 6.4 3axons! apagest. 1 1
6.1.1 (crp. 251-292); YaCTUYHBIM
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Bunel yueonoi padoTsl
Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHSI: 5 E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E’ G‘ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
W HHANKATOPBI 5 E é £ E § & ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Hanpsoxenue pasnoxenus. Beixon no 6.2.1 (ctp.96-110) MIPUBJICYCHHEM (HOPMBI
ToKy. IlepeHanpsxeHue 31eKTPOIHbIX IHCKYCCHH, Gecebl
MPOIIECCOB
JlaGopaTopHas padora Ne 6.2 Craua
oTueta. Pemenue 3aia4 no teme 6 2 1 Odopmiienne oTyeTa
Konrponbhas pabora
Hroro mo 6 pasueny 4 6 6
Pazpnes 7 Koppo3us 1 3a1inTa METAIIOB OT KOPPO3UU
MOArOTOBKA K JIEKLUAM JIEKIUSI-00BSICHEHUE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UH. 1 1 6.1.1 (crp. 310-317); YaCTUYHBIM
Turnbl KOPPO3UOHHBIX PA3pyIIECHUN 6.2.1 (ct.111-116) IpUBJIEUEHHEM (HOPMBI
IICKyccuH, Oecembl
Tema 7.2 XuMUYeCKUil 1 MO/ICOTOBKA K JIEKIIUSIM JEKIUS-00BSICHEHUE C
3IEKTPOXUMHYECKUH MEXAHU3MbI 1 1 6.1.1 (crp. 310-317); YACTHYHBIM
KOppo3HH MeTauioB. Kopposust ¢ 6.2.1 (ctp.111-116) TIpUBIIEYEHIEM (HOPMEI
BOJOPOJHON U KUCIOPOJHOU AWCKyCCHH, Gece et
Jierossipu3anueif. MeToabl 3aunTh
METAJUIOB OT KOPPO3UH
JladopaTopnasi pa6ora Ne 7.1 2 1 Mozenuposanue
Kopposus u 3amura meranioB oT IIPOM3BOACTBCHHBIX
KOPPO3HH IPOLIECCOB U CUTYaLUiH
JlaGopaTopHas padora Ne 7.2 Pemenue 2 1 Odopmienne oruera no
3anad o Teme 7. Caua oT4eTOB JIP [6.3.9] cTp. 3-38
Hror no pasneny 7 2
UTOIO 3A CEMECTP 17 | 34 42
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJbHBbIE 32JaHHUSA WJIM HMHbIEe MAaTepPHAJIbl, HEOOXOAUMbIE 15
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMAyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
YKa3aHUAX K IPAKTUUECKUM U J1abopaTOpHbIM 3aHiaTusM [3.1 — 3.9], npeacraBineHHsbIX B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopuTEIHHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

Kpurepun oueHnBaHusi pe3yibTaTOB 00yUeHUs

Onenka Onenka Onenka Onenka
Kox n Kon u HanmeHoBaHue «HEY/IOBJETBOPUTEIbHO» | «YIOBJIETBOPUTEILHO» / «xopouio» / «OTJIIUYHO» /
HAUMEHOBAHHE HHAMKATOPA T0CTHKEHMS / «HE 3aYTCHOY «3aYTEHO» «3aYTECHO» «3aYTECHO»
KOMIIeTeHIH KOMNEeTeHUHH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOM OT Max PEeUTUHTOBOU OT Max pPEeUTUHIOBOU OT max peUTUHTOBOU
OLICHKU KOHTPOJISI OLIEHKH KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJISI
OIIK-1.
NOIIK-1.1. 3HaeT ocHOBHEIE YBEpEHHO 3HAET METO/bI
Cmabo0 3HaeT METOIBI 3HaeT MeToIBI 00padOTKH
Cnocoben 3aKOHBI €CTECTBEHHOHAYYHBIX 00paboTKH
He criocoGeH ycBOUTE METOIBI | 0OpabOTKH IKCIIEPHUMEHTAIBHBIX
TPHMCHATE ATICTUTILIIH, METO/LT 00paboTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, B TOM YHCIIE OKCTEPUMEHTAILHRIX
CCTCCTBEHHOHAYIHBIC 1 | MATCMATHHECKOXO ataiisa 1 3K(E)He VUMCHTAIIbHBIX JAHHBIX ,Z[aHHLII)X B TOM 4YHCIIe CTaTI/ICT;/I‘ICCKI/Ie' npaBua | o oPIX, B TOM HHEIC
0O0IIeHKEHEPHBIE MOZCIUPOBAHUSA, CBA3aHHBIC C P ’ ’ - TP CTaTUCTUYECKUE; IIPABHUIIA
o B TOM YHCJIC CTATHCTHYCCKHE; CTATHCTUYECKHUE; TIpaBUIIa NpeICTaBICHUS

SHAMA, METOIb! HPOPeCCHORAEHO NpaBUJIa MIPEICTABICHUS HpeICTaBICHUS IKCIIEPHUMEHTATBHBIX TIPEACTABICHIA
MATCMATHHCCKOTO ACATSILHOCTBIO BII:CHC I/IMepHTaJ'II)HLIX AHHBIX BII:CHC UMCHTAJIbHBIX aHHI:-I:X IKCTICPUMCHTATEHBIX
anausa 1 MOMNK-1.2. Hpnvmersier BHCKTpOXHMI/I‘IeCKI/Ie I\)/:ILGTO bl ’ aHHLII)X };J'ICKT O,XI/IMI/IHGCKI/IG JIAHHDIX,
MOACTHPOBAHIA, OCHOBHBIC SaKOHPT 10JI ‘-IpeHI/ISI (1)I/I3I/IKO 8 ];J'ICKT O’XI/IMI/I‘-I€CKI/IG METO, 1::)1 II0JIYUYCHUA HICKTPOXMMIICCKHIC
TEOPETHIECKOTO U CCTECTBCHHOHAYHbIX XI/IM}I]/IHCCKHX AHHBIX MeTO I:)I nosy4enus GU3UKO (1)1431/1}110 XI/IM}I//I‘ICCKI/IX METOMBI Oy HCHIA
9KCIICPUMEHTAILHOI'O AUCHHUILIAH, MCTOJbL A ’ A Y (U3UKO-XMMUYECKUX

HCCIICAOBAHUS IS
PpeILIeHNUs] HH)XEHEPHBIX
3a1aq
npodeccuoHaAIBEHOM
JIeSITEIIEHOCTH

MaTeMaTHYECKOT0 aHalk3a U
MOJCJIMPOBaHNsA, CBA3aHHBIC B
npodeccnoHambHOMI
JIESITeIbHOCTH

METOAUKH PCIICHUA
TEPMOJNHAMHNYCCKUX,
KMHETUYCCKUX U APYIrUX 3aaaq
XUMHHU

XUMHYCCKUX JAaHHBIX,
METOAUKH PCIICHUA
TCPMOJANHAMUNYCCKUX,
KHHETUYCCKUX U APYTUX
3aJ1a4 XUMHHU

JIaHHBIX, METOJIUKHI
peleHus
TEPMOJMHAMUYECKHX,
KMHETUYECKHX U IPYTHUX
3a/1a4 XUMUHU

JAHHBIX, METOIUKH
pemeHns
TEPMOJNHAMUYECKHX,
KMHETUYECKHX U IPYTUX
3aJ1a4 XUMHUHU
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas quTepaTypa, nevyaTHbie 3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

6.1.1 Koposun H.B. O6mas xumus: Yuebuuk / H.B. KopoBun. - 8-¢ uzn.,crep. - M. :
Beici.k., 2007. - 557 c.; - 6-e uzn.,ucop. - M. : Beicur.k., 2005. - 557 c.

6.1.2 I'muaka H.JI. O6mas xumus: Yue6.mocobue / H.JI. I'munka. - M. : Kuopyc, 2011. -
752 c.; m3a.ctep. - M. : KHOPVYC, 2012. - 746 c.

6.1.3 I'muaka HJIL. OOmas xumus: YueOuuk mns OakanaBpoB / H.JL I'mumka; Ilon
pen.B.A. TlonkoBa, A.B. badkoga. - 18-e uza.,mepepad.u gom. - M. : FOpaiit, 2012. - 898 c.

6.14 AxmeroB H.C. OOmas u HeopraHumveckas xumus: YuyeOHuk s By3oB / H.C.
AxmMeToB. - 7-¢ u31., crep. - M.: Beicn. mik., 2006. - 743 c.; - 6-e u3n., crep. - M.: Beicn. mik.,
2005. - 743 c.

6.1.5 AxmeroB, H. C. O0mas u Heopranuueckas xumus: yuyeObnuk s By3o / H. C.
AxwmetoB. — 12-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-
6983-3. — Tekcr: oanekTpoHHbIW // JlaHb: 2JNEKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/153910 (mata ob6pamenus: 09.12.2021).

6.1.6 Xumus: yuebnuk / JI. H. baunos, M. C. I'yrenes, U. JI. [lepdpunosa, . A. Cokoos.

— Cankr-IlerepOypr: Jlanp, 2021. — 480 c. — TekcT: 31eKTpoHHBIH // JlaHB: 3IEKTPOHHO-
oubmuoreuynass cucreMa. — URL: https://e.lanbook.com/book/168440 (mara oOpamieHus:
09.12.2021).

6.1.7 T'enspman, M. U. Xumus: yuebnuk / M. U. T'enspman, B. I1. FOctparos. — 4-e u3z.
— Camnkr-IlerepOypr: Jlanw, 2021. — 480 c. — Tekcr: anekTpoHHbIH // JlaHb: 37IEKTPOHHO-
oubmmoreuynass cumcrema. — URL: https://e.lanbook.com/book/167728 (mara oOpamieHus:
09.12.2021).

6.2. CnipaBouHo-OnOnorpadguyeckas Jureparypa

6.2.1 T'ankun A.JI. Xumus: yae6. nocodue / AJI. T'ankun, B.K Ocmanos / HI'TY uwm. P.E.
AnexceeBa. — Huxnnit Hosropog, 2013. — 180 c.

6.2.2 Manynesuu JK.B. Xumus: yue6. mocodue / JK.B. Manynesuu, A.J[. CamcoHoBa,
A.B. Bopucos, O.H. Kosanesa / HI'TY um. P.E. AnekceeBa. — Hwkuuit Hosropon, 2020. — 159
c.

6.3. MeTonnueckne yKa3aHusl, peKOMEHIAIUM U IPyrHe MaTepuasbl K 3aHATHAM

B crmcox «Meroanueckne ykasaHus, PEKOMEHIAIMN U JAPYTrue MaTepUaibl K 3aHATHIM)
BKITIOYAIOTCS METOJWYECKUE YKa3aHWUsS W PEKOMEHJANUU [0 TPOBEICHHUIO J1abOpaTOPHBIX W
MPAKTUYECKUX YIEOHBIX 3aHATUN MO JAaHHOW AUCIUILIINHE:

6.3.1 Memoouueckue ykazanus, pazpadoomannsle NPenooasamenimu:

6.3.1.1 I'ankun A.JI. OCHOBHBIE MOHATHUS W 3aKOHBI XUMHH: METOJUYECKHE YKa3aHUS K
MPAKTUYECKUM 3aHATHUAM M JTaO0OpaTOpHBIM paboTaM M HMHIWBUIYyadbHBIC 3aJaHUs MO KypCy
o0IIel XUMUU AJs CTyJEHTOB HEXUMHYECKHX CIHEIHaTbHOCTeH THEBHBIX, BEUCPHUX U 3a0YHBIX
dopm obyuenms / AJL. T'ankun, A.Jl. Camconona, T.B. CazontseBa // H.Hoeropoa, HI'TY um.

P.E. Anekceesa. 2018. — 19c.
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6.3.1.2. HaymoB B.M. DnemMeHTHl XMMHYECKOW TEPMOJIMHAMUKH B Kypce OOIIeH XUMUU:
METOJ. YKa3aHus K Ja00OpaTOpHBIM U TPAKTUYECKUM 3aHITHSAM IO Kypcy OOIIEH XUMUM IS
CTYJICHTOB XUMHYECKUX M HEXUMHUYECKUX CHEIHAIBHOCTEH ITHEBHBIX, BEUEPHUX M 3a0YHBIX
¢axynbreroB / B.M. Haymos, XK.B. Manynesuy, I'.A. [lannueBa, T.B. CazontseBa / H. Hosropog,
HI'TY um. P.E. AnekceeBa. 2010. —49 c.

6.3.1.3. bopucosa I''H. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX PEaKIU:
METOJMYECKHE YKa3aHUs 71l IPOBEACHHS KOHTPOJIbHBIX padOT U KOJIOKBUYMOB I10 KypcCy 001en
XUMHUH JJI CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIEeIHUAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIX Gopm oOyuenus / I'.H.bopucora, A.B. bopucos, 10.B. barraiosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

6.3.1.4. barrasioBa HO.B. CkopocTh XMMHUYECKHUX peakiuil. XUMHUYECKOE DPABHOBECHE:
METOJ. yKa3aHWsl JJs TPOBEACHUS  JTAOOPATOPHBIX 3aHATUH MO Kypcy OOmeH XUMUU IS
CTYJICHTOB XUMHYECKUX U HEXUMHUYECKUX CIEIHAIbHOCTEH ITHEBHBIX, BEUEPHUX M 3a0YHBIX
dakynsTeToB / FO.B. barranoga, I'.H. bopucosa, A.B. bopucos, XX.B. Manynesuu, B.K. Ocmanos
/ H. Hosropox, HI'TY um. P.E. Anekceesa. 2009. — 37 c.

6.3.1.5. CamconoBa A.J[. PacTBopbl 3IEKTPOIUTOB: Yy4eOHO-METON. TMocoOHe K
MPAKTUYECKUM U JabopaTopHbIM paboTraM. MHOuUBHYyadbHBIC 33JaHUS MO KypCy OOIIeH XUMUU
JUTSL CTYZICHTOB HEXUMUYCCKUX CHCIHAIbHOCTEH JIHEBHBIX, BEUSPHUX M 3a0YHBIX (OPM OOYUICHHS
/ A J1. Camconoga, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Hiwxuuit HoBropog, HI'TY um.
P.E. Anekceesa. 2020. — 33 c.

6.3.1.6. CamconoBa A./l. OKHMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUN: METOJIUYECKUE
YKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIHATIbHOCTEH THEBHBIX, BEUCPHHUX U 320YHBIX (OpM 00ydeHHUs)/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012. - 36 c.

6.3.1.7. bopucoB A.B. KoHTposbHbIe 3ajaHusl IO TEME PACTBOPBI: METOJ. YKa3aHUs s
MPOBEICHUS TEKYIIEr0 KOHTPOJISI MO Kypcy OOIed XUMHUU W HEOPraHMYeCKOW XWUMHUU IS
CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKUX CIEIUATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0UHBIX (HOpM
oOyuenus / A.B. bopucos, A./[. Camconosa, I'""H. bopucosa / H.Hosropoa, HI'TY um. P.E.
AnexceeBa. 2017. - 14 c.

6.3.1.8. Kosanesa O.H. DnekTpoxumus: METOIMYECKHE YKa3aHUS K J1aOOpaTOpHbIM U
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMUU 7S CTYIGHTOB XUMUYECKUX U HEXUMHUYECKHX
CIEIMAIbHOCTeH JTHEBHBIX, BeUEpHHUX M 3a04HbIX (opm obOyuenus / O.H. Komanera, 1O.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

6.3.1.9. Haymos B.U. Koppo3us u 3ammura MeTajuioB OT KOppo3uu: MeToA. yka3aHus K
7a00paTOpPHBIM U MPAKTUYECKUM 3aHATUSAM 1O Kypcy ooOmed xumuum / B.JM.Haymos,
K.B.Marynesuu, }0.B.barranosa / H.Hosropon. HI'TY um. P.E. Anekceesa. 2011. - 42 c.

6.3.2 Memoouueckue ykazanus, pazpadomanuvie HI'TY

6.3.2.1. Meronuueckrue peKOMEHJALMU MO0 OpraHu3aluu ayJIuTOPHON padoThl. [IpHHATEI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.
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6.3.2.2 Meroanyeckrue PpPEKOMEHIAIMU IO OpPraHu3alvud W IJIAHUPOBAHUIO
CaMOCTOSITENIbHOM paboThl CTYACHTOB MO JucHuIuidHe. [IpuHATBI Y4ueOHO-METOIUYECKUM
copetoM HI'TY um. P.E. AunekceeBa, nporokon Ne 2 or 22 ampens 2013 r. DnexkTpOHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.3.2.3 YuebOHoe nocobue «IIpoBeneHne 3aHATUH C MPUMEHECHUEM MHTEPAKTHUBHBIX (HOpM
u  MeroaoB oOyuenus», Epmakoa T.M., HWeamkun E.I'., 2013 r. DnekTpoHHBII
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®POPMAIMOHHOE OBECIIEYEHUE JUCHUIIJINHbI

Y4eOHBI TpollecC MO JUCHMIUIMHE  OOeCredeH HEOOXOIUMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPAHSEMOTO IMPOTPAMMHOTO OOECIEUEHHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmmed PIIJ] u
MOJITIC)KUT OOHOBJICHHIO ITPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [IJIsl 0CBOCHHUS THCUHUILIMHBI (MOLYJ151)

[lepeuens mporpaMMHBIX IPOAYKTOB, HCIIONIb3yEMbIX IPH MPOBEACHUN PA3IUYHBIX BUIO0B
3aHSATUHN N0 TUCHUIUTMHE (OTKPBITHIN TOCTYI):

7.1.1 Koucynwrant Ilmtoc [Dnexkrponnsiit pecypc]: CrpaBouHasi mpaBoBas cucreMa. - Pexum
nocryma: http://www.consultant.ru/.

7.1.2 Hayunas osnektponHas Oubnumoreka E-LIBRARY.ru. — Pexum ngocrymna:
http://elibrary.ru/defaultx.asp

7.1.3 DuekrponHas 6ubnuoTeyHas crcrema [T0BOKCKOTO roCyIapCTBEHHOIO YHUBEPCHTETA
cepBuca [DnekTpoHHBIH pecypc]. — Pexxum mocryma:http://elib.tolgas.ru./ - 3arm. ¢
DKpaHa.

7.1.4 DnexTpoHHO-OMONMOTEUHAs cucTeMa Znanium.com [DIeKTpOHHBIA pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ akpana.

7.1.5 OrtkpsiToe 0Opa3oBanue [DIeKTPOHHBIH pecypc]. - Pexxum mpocryma: https://openedu.ru/.
- 3arz ¢ 9KpaHa.

7.1.6 Polpred.com. Ob3op CMHU. Ilornomexcmosas, mHoeoompaciesas 6asa oaunwvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7.1.7 bBazvl dannvix Bcepoccuiickoeo uncmumyma HAYYHOU U MeXHUYecKou uHpopmayuu
(BUHUTHU PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKMPOHHbLU
pecypc]. - Pearcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

7.1.8 Vuusepcumemcxas unpopmayuonnas cucmema Poccus [Dnekmpoumuwiii pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb NMPOrpaMMHOIO odecmeyeHHs] W MH(POPMALMOHHBIX CHPABOYHBIX
cucTremM

Taonuya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue ObC Ccbuika, Mo KOTOpoit
ocymecrasercs agocryn Kk IbC

1 KOHCYJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/
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https://e.lanbook.com/
https://biblio-online.ru/

Taonuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpaMmMHoOe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHON OCHOBE

IIporpammHoe obecnieyeHue
CBOOOHOI0 pacnpoCcTpaHEeHHs!

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (nmoamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP guir. Ne 65609340

Office 2007 yiuu. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (zorosop Ne 31704840788 ot 20.03.17)

Koncysprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpodeccHOHANbHBIX 0a3 JaHHBIX W HUH(OPMALUOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecriedeH AOCTYyN (yAaJeHHBI NocTy). /laHHBIA mepedeHb
MOJJICKUT OOHOBIIEHUIO B co0TBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX

MOXKHO HaWTH IMOJIC3HYKO I KYypcCa I/IH(I)OpMaLII/IIO, B T.4.

JlaHHbIE, y4eOHbIe MaTepHallbl, OHJIAH KypChI U T.J.

CTaTUCTUYCCKUC HJIM CIIPAaBOYHBIC

Taonuya 9 - Ilepeuenv coepemennvix npogeccuonanrbHvlx 6a3 OAHHBIX U
UHGOPMAYUOHHBIX CRPABOUHBIX CUCHIEM
Hoctyn k pecypcey (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHoi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCBHLIKH/T0CTYI U3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 baza  pmaHHBIX  CTAaHZAPTOB UM PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHas  0a3a  WM30paHHBIX  CTaTed IO .

2 P P http://www.philosophy.ru/
bunocodun

3 EuHbIM apxuB 5KOHOMHYECKHX M COMOIorndeckux | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
ba3ser  mamapix  HamwoHamsHOTO — coBeTa 11O

4 . http://www.ncva.ru
OIIEHOYHOH JCATECITHHOCTH
CnpaBoyHas MpaBoBas cucrema .

5 JIOCTYTI U3 JIOKAJIbHOW CETH
«KoncynprantlLimtocy
WNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JIOCTYTI U3 JIOKAJIbHOW CeTH
«Texkcepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JI51 UYHBAJINJIOB U JINI{ C OB3
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
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http://www.ncva.ru/

B T1abn.10 yka3aH mepedyeHb O00pa30BaTEIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
aJalTHPOBaHHBIE K OTPAaHWYEHUSM HX 3[0POBBS, A TAKXKE CBEICHHUS O HAIMYMHU CIICIHATbHBIX
TEXHUYECKUX CpPEACTB OOYYEHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. I[Ipu
3all0JTHEHUH TaOJMIBI MOXKET OBITh HMCHOJb30BaHAa HMH(pOpManus, pa3MeIleHHas B IIOJpa3Jelie
«docrymuas  cpema»  cneumanusupoBaHHoro pasnena caifita HITY  «Csemenust 00
obpasoBaTenpHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoeamenvhule pecypcot 01 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TeXHUYECKHX CPeICTB 00y4YeHus
Ne NMPUCIOCO0JIEHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHAMBUAYAJbHOTO
uHBaJIMIAaMu u jgunamu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CrienruagIbHOE MOOUIIbHOE MPUITOKECHHE -
2 ObC «Jlanb» CHUHTE3aTOp PEYH, KOTOPHIA
BOCITPOM3BOJIUT TEKCThI KHUT U MEHIO
HaBUTAIIUU
3 OBC «¥Opaiit» BEpCHsl JUIsl CIa00BUISIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JISA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayTUTOPHUH IJII TPOBEJACHUS 3aHATHA 10  JUCHUIUIMHE, OCHAIICHBI
000py/IOBaHHEM U TEXHHUYECKUMU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasene.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 071 CAMOCHOAMENbHOI
padomul cmyoeHmoe no OUCYUnIuHe

HaunmenoBanue .
P —— OcHalEeHHOCTh AyIMTOPHI IlepeyeHb JIMIIEH3HOHHOT'O
Ne non);emeﬂpnﬁ s MOMeEILIEeHU U NoMeleHu NMPOrpaMMHOI0 00ecre4eHusl.
B CAMOCTONTEdLHOI JJISL CAMOCTOSATEJIbHOM PexkBH3UTHI NOATBEPKAAIOILETO
paGoTs! padoThI AOKYMEHTA

1. Tocka memoBas - 3 miT.
2. Cronbl TabopaTopHbIC
6260, 6261, 6264 (pabouee mecTo cTyneHTa) Ha 20
ydeOHas ayquTopus ansd | YelL;
MpoBeJieHUs MpakTudeckux | 3. Pabouee MecTo
¥ J1a0OpaTOPHBIX 3aHATHI, | mpenosaBaTens — 2 MT.;
TPYIIOBBIX 1 4. BoITsDKHBIC KA(bI - 2 IIT;

VHANBUAyaIbHBIX 5. O6opyoBanHue s
KOHCYJIbTallUi,
MIPOBEACHUS Ta00PATOPHBIX
TEKYLIET0 KOHTPOJIA U "
1 o 3aHATHUU 110 AUCIHHUIIVIMHE XUMUS:
IIPOMEXYTOYHOMI .
mKkad CyMMWIbHBIN - 2 WIT.,
arrecranuu (kadenpa 9
"H OJICKTPOXUMUYECKUEC AYCUKU I
pon3BOACTBCHHAA n3meperus 3JIC xuMuueckoro
0e3011aCHOCTD, 9KOIOTHS U | speventa - 3 miT.,
" e
xumus" T. Huokanii 9JIEKTPOJIU3EPHI - 4 1IT.,
Hosropon, Kazanckoe 1., | pempsmurenn B5-47 — 6 mr.,
12) pH-metpr1 «IJI-301» - 4 .,

KaJOpUMeTpbl — 4 1IT.,

BECHI aHATMTHYECKHE 4 IIT.,

muctuistop J19-10 - 1 .,
KosIOOHarpeBaTesv — 3 IIT.;
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HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

Ne NoMeleHn | s .
- IJI CAMOCTOATCJIBHOU PekBU3UTHI MOATBEPKAAKOLICTO
CAaMOCTOATCIBHOHN
padoThI JOKYMEHTAa
padoThI
BOJIETMETPHI nudpossie B7-38 — 3 miT.,
BECHI TEXHUUECKHE — 2 MIT.,
Tabnunel Menzeneesa- 4 mir.,
nabopaTopHas XMMUYecKas ocya u
PEaKTUBBI
Habop yueOHO-HAIIAIHBIX TOCOOUi
6147

yueOHast ayJUTOPUS IS
MPOBE/ICHUS 3aHATUH
JIEKIIHOHHOTO H
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHINBUAYAITEHBIX
KOHCYJIbTaluH,

2 TEKYILEro KOHTPOJIST 1
IIPOMEXKYTOUHOMN
arrecrauuu (Kadeapa
"IIpousBoacTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. HuokH##
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. Paboyee MecTo mpermomaBaTens
3. Pabouee mecTo cTyzneHTa - 64
Yell.

4. TlepcoHanbHBI KOMIIBIOTED

1. Windows XP, Prof, S/P3 (noamucka
Dream Spark Premium, norosop
NeTr113003 ot 25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-
6EP7-BQB4 ot 18.05.2020)

6265
yueOHast ay TUTOPHS JIJIst
MPOBEACHUS 3aHATUN
JIEKIIHOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHINBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST ¥
IIPOMEXYTOUHOMI
aTTectauuu (kadeapa
"IIpousBoaACTBEHHAS
0€301aCcHOCTb, YKOJIOTHS U
xumus" r. Huxaui
Hogsropon, Kazanckoe 1.,

12)

1. JTocka menoBas - 1 i,

2. Tabnuna JI.U. Menneneena - 1
ImT.

3. PabGouee mecTo npernoaaBatess
4. PaGouee mecTo cryneHTa - 42
YelL.

10. METOANMYECKHUE PEKOMEHJALIMU OBYYAIOLIIUMCHA
ITO OCBOEHHMIO JTUCHUIIJIMHBI

10.1. OO0mue MeToAUYECKME PEKOMEHIAUMH AJs1 O0YyYaIOIIMXCHA IO OCBOEHHUIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

JucuunimHa

peanusyercs

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOW  pabOTBI ¢

oOyyaromuMucs (BKJIOYas MpPOBEJEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CAaMOCTOSTEbHON
paboThl 00yUaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.
KonrtaktHas pabora MOXeT ObITh ayJTUTOPHOI, BHEAYIUTOPHOM, a TakXKe MPOBOAUTHCS B

ANIEKTPOHHON WH(GOPMAIIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - OUMOC). B
ClIy4ae TPOBEACHHUS YaCTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHieM Y4YeOHBIX 3aHSATHN), TPYAOEMKOCTh KOHTAkTHOM paboTel B DUOC sKkBHBaneHTHa
ayJIUTOpPHOM pabore.

[IpenonaBanue BHUJIOB
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00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-0aNILHO-PEUMUH208a51 MEXHOI02USl OYEHUBAHUA(NPU HATUYUL),

- KOJUIOKGUY M,

- KOHmpoavbHasa paboma,

- mecm,

- omuem no 1ab6opamopHuiM paboman.

Ilo uroram Tekyliel ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA II0
IPOMEKYTOUHOM aTTecTalliid B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITIOJIHUBIINE BCE 00s3aTeNbHbIC BUJbl 3aIUIAHUPOBAHHBIX yYEOHBIX 3aHATHUH, OIYCKAIOTCA K
MPOXOXKACHUIO IPOMEKYTOYHON aTTeCTalluu (9K3aMEHY).

PesyabraTr 00yueHus cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHre Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYACHT
MCUEPIIBIBAOIIE, MTOCTIEI0BATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbId MaTrepuai; cBOOOTHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJICHHBIMH TpeOOBaHUSIMHU, CTYAEHT CHOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIC PE3YyJbTaThl, IPOSABISIET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJlaHni.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUYECKOE COAEepKAHUE Kypca OCBOCHO MONHOCTBHIO. [Ipu ycTHBIX coOeceioBaHUSX CTYIEHT
NOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NpUMEHEHHUs 3HaHWil; Bce
MIPElyCMOTPEHHBIE paboueil y4eOHOH NpOorpaMMoi 3aJaHMsl BBHIMOJTHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUAMHU, CTYACHT CHOCOOEH aHAIM3MPOBATh MONYUYEHHBIE PE3YNbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss Hec()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUHN
3a/laHuil HE JEMOHCTPUPYET 3HAHUN y4yeOHOro marepuana, JONYyCKaeT OMMOKHU, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSAET 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHI,
KayeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YMCJIOM OajuloB HIKE TPeX IO OIEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKkazaHus JJisl 3aHATHI JIEKIMOHHOTO THIIA

JIeKIMOHHBIN KypC IPeAnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo TuTaHa. B X0/e JeKIMOHHBIX 3aHATHH PaCKPHIBAIOTCS 0a30BbIE€ BOMPOCHI B paMKax
KOKJIONH TeMbl AUCIUIUIMHBI (Tabnuia 4). O003HAYarOTCS KIFOYEBBIC ACTIEKTHI TEM, a TaKKe
JIeNarOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaXKHBIC TOJIOKEHHUS H3y4aeMoro marepuarna.
Matepuanbl JEKIU SBISIOTCS OMOPHOM OCHOBOW Ui TOATOTOBKH OOyYaromuxcs K
MPaKTUYECKUM 3aHATUAM / JaOOpaTOPHBIM pabOoTaM M BBIMOJHEHUS 3aJIaHUM CaMOCTOSITEIHHON
paboThl, a TaKKe€ K MEpONPHUATHUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH W TPOMEKYTOUHOM
aTTECTAIUU 10 TUCIUIIINHE.

B xome neKUMOHHBIX 3aHATHI PEKOMEHIYeTCS BECTH KOHCIEKTHPOBAHHME Y4eOHOTO

Marepuana.

10.3. Meroauyeckue YKa3aHUs 110 OCBOCHHMI0O JAUCHUILIMHBI Ha J1a00paTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHUs paboTaTh C
XUMHUYECKHMH peareHTaMu, MoCy/10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
MMPOBOAUTD NEPBUYHBIC HAYYHBIC UCCIICIOBAHM.

Jlns TOBBILICHUS T103HABATEIbHONM AaKTUBHOCTU CTYJCHTOB U TPUOOPETEHHS HMH
NEPBUYHBIX HAaBBIKOB HAYYHOI'O HCCIIEJOBAHMS, B 3TU KiIaccHdyeckue abopaTopHble pabOThI
BBE/ICHBI 2JIEMEHTHI HAYYHOT'O UCCIIE0OBAHMS, & UMEHHO:
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a) CaMOCTOSTENILHO MO100PaTh PEaKTUBBI AJISl IPOBEACHHS TOW MIIM MHOM pEaKIlii;

0) OOBSICHUTH MPOTEKAHWE OHOW PEAKIIMU W HE MPOTEKAHHWE JPYTroM, HA TEPBbIN B3TJISA
oJ00HOH, peaKIny;

B) IIpeJICKa3aTh MPAKTUIECKOE 3HAUCHHUE TOM WIIM MHOW PeakIuy | T.JI.

[ToaroToBKy K Kax10i J1abopaTopHOil paboTe CTYACHT JOKEH HAa4aTh ¢ O3HAKOMIICHHS C
IUTAHOM 3aHATHS, KOTOPBII OTpayKaeT CoIEepKAHNE MTPEIOKECHHONW TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAIOTCA II€IH PabOThbl, X014 PabOTHI, JAaeTCs PUCYHOK U ONHMCAHHE YCTAaHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJbTaTOB, BHIYACICHUS U BHIBOIBL.

[Tpu oneHnBanuy 1a00PaTOPHBIX PAOOT YUUTHIBACTCS CIICAYIOIIEE:

- Ka4eCTBO BBIMOJIHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pabOThl H
CTENCHb COOTBETCTBUS PE3y/IbTAaTOB pabOThI 331aHHBIM TPEOOBAHHSM;

- Ka4ecTBO O(OpPMIICHHSI OTYETA MO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.

10.4. MeToanuyeckue YKa3aHUSA MO0 OCBOEGHHI0 [MCHUIUIMHBI HA 3aHATHAX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHNE HABBIKOB PELLICHUS MPAKTHUECKUX
3a/1a4, IPUMEHSAS IOJyYEHHBbIE TEOPETUYECKUE 3HAHMS, a TAaK)KE€ HABBIKOB CaMOCTOSITEIBbHOM
paboThI 1OJ1 PYKOBOZCTBOM NpENoaBaTesl.

Ha npakTuueckux 3aHATHSAX MPOBOIUTCS PELIEHUE PACUETHBIX 3aJady U YIpa)kKHEHUU B
npoiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM IUIaHE MPOoOJeM U IPOBOISATCS B
Tpex popmax:

1. ycTHBII OnpOC CTYJEHTOB 110 KOHKPETHOI TeMaTHKe MPAKTUYECKOT0 3aHATHS;

2. pelieHue U 00bSICHEHHE TUIIOBBIX 3a/1a4 110 JaHHOH TeMe;

3. camocTosTeNnpHas paboTa CTYJEHTOB C MCIIOJb30BaHUEM YYEOHBIX MOCOOMH, JeKIMHA U
KOHCYJIbTALIMM MpernojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aJaHUH.

10.5. Meroanuyeckue yKa3aHus M0 CAMOCTOSATEIbHOM padoTe 00y4arOIHUXCH

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOYy4Yarollerocs K ayJIuTOPHBIM
3aHATUSAM U MEPONPHUATUAM TEKYILEro KOHTPOJS M MPOMEKYTOUHOW aTTeCTallui MO U3ydaeMou
TUCHUTUTHHE. Pe3ynbTaThl 3TOM TOJATOTOBKH TPOSIBISIFOTCS B AKTUBHOCTH OOYYaroIIerocs Ha
3aHATHSIX W B KayeCTBE BBIMOJHEHHBIX MPAKTHUYECKUX 3aJaHUil U JIpyrux (opM TEKyIIero
KOHTPOJISI.

[Ipy BBIMONHEHUM 33JaHUM JJIsI CAMOCTOSITEILHOM PabOThl PEeKOMEHAyeTcs MpopadoTKa
MaTE€pUaAIOB JIEKUMH [0 KaXJOW MPOUIACHHOW TeMe, a TaKKe H3Y4eHHE PEKOMEHIyeMOU
JUTEpATyphl, IPEACTAaBICHHON B pa3zee 6.

B mporecce camocToATenbHON pabOTHl MPHU W3YYEHUH JUCIHILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMMBIOTEPE B CHENHATH3MPOBAHHBIX AYIUTOPHIX IS CAMOCTOSITEIHHON pabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTyn uepe3 HHPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «VHTEpHEeT» K JIEKTPOHHON WH(POPMAIMOHHO-00pa30BaTeIbLHON
cpene yausepcutera (QMOC) u sanektponnoi 6udnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC pACIONIaraloTCsl y4eOHbIE M Y4eOHO-METOAWYECKHE MaTepHalibl, KOTOPbIE MOTYT OBITH
UCIIOJIb30BaHBI JJI1 CAMOCTOSITENIbHONW PaOOThI IPU U3yYEHUN AUCIUTIINHBI.

Jnst oOydarommxcst Mo 3a04HOM (opMe OOydeHHsI caMOCTOsATeNIbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4€OHOM e TeTbHOCTH.

10.6. MeTonnueckne yKa3aHus 1JIsl BbINOJTHEHUsSI KOHTPOJIbHBIX padoT
[Tpu uzydennu Kypca « X uMus» MPOBOAUTCS 6 KOHTPOJIBHBIX padoT.
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B xonTpOapHYyIO padoTy Ne 1 BXOAST BOMPOCKH IO OCHOBHBIM 3aKOHAM XMMHH: BapuaHT | -
20 (mo BBIOOpY mpenoaaBarens) u3 Meroandeckux ykazanuii: A.JI.I'ankun, A.Jl.Camconosa, T.B.
CazontbeBa «OcHoBHBIE MOHATHS U 3akoHbl Xumun» HI'TY, r. Huwxnauit Hosropon, 2018. 20 c.

B xoHTponbHYI0 paboTy Ne 2 BXOJAT BOMPOCHI 10 XMMUYECKOH TEPMOJIMHAMUKE: BApUAHT
1 - 28 (mo BBIOOpY mpemnogaBatens) U3 Mmeroaudyeckux ykazanuii: I.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcManoB OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEAKIUM.
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.

B xonTponbHyto paboty Ne 3 BXOOAT BONPOCH MO CIEAYIOIIUM TEeMaM: CKOpPOCTb
XMMUYECKUX pEeaklMii, XHWMHYECKOE€ paBHOBECHE, BIIMSHUE TEMIIEpaTypbl Ha CKOpPOCTh
XUMHUYECKON peakiuu U T.A.. BapuanT 1-27 (mo BbIOOpYy mpemnojaBaTessi) U3 METOIUYECKUX
ykazanui: [ H. bopucoBa, A.B. bopucos, lO.B. barranoBa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH IpoTekaHus xumuueckux peakuuid. H.Hosropon, HI'TY um. P.E. Anexceesa.
2015.-49 c.

B koutponbHyto paboty Ne 4 BXOAST BONPOCH MO CHEIYIOIMIMM TEMaM: CIIOCOOBI
BBIPQXEHHS KOHLIEHTPALIMK PAaCTBOPOB; CTEXUOMETpUUECKHE pacueTsl: BapuaHt 1-30 (mo BeIOOpY
npenogaBarensi) U3 Meroandeckux ykaszanuii: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucosa
Kontponbnslie 3ananus no teme pacrsopsl. H.Hosropon, HI'TY um. P.E. Anekceesa. 2017. -14 c.

B koHTpombHyro pabGory Ne 5 BXOAAT BONpPOCHI MO TEME OKHUCIHTEIBHO-
BOCCTAaHOBUTENbHbIE peakiuu: Bapuant 1-30 (mo BbIOOpY mpernojgaBaresnisi) U3 METOINYECKUX
ykazanmii: A.J[. CamconoBa, A.JI. Tamkun, T.B. Ca3onteeBa // OKHCIUTETBHO-
BoccraHoButenbHble peakuuu. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2012. 36 c.

B xonTponpHyto paboty Ne 6 BXOIAT BONPOCHI MO TeMaM: rajibBaHUYECKHE SJIEMEHTHI,
3JIEKTPOJINU3, SJEKTPOJAHBIN NOTEHIIMAN, BOAOPOAHBIN 3IEKTPOJ, ypaBHeHue HepHcra: Bapuant 1-
30 (mo BeIOOpPY mpenoaaBaTens) U3 Meroandyeckux ykazanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa. Onekrtpoxumus. H. Hosropoa. HI'TY um. P.E. Anekceesa.
2012. 52 c.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA IUCHUTIJIMHBI

11.1 TunoBble KOHTPOJIbHBbIC 33/IaHUS WJIHM HHbIe MaTepuajbl, He0OX0AUMbIE IJIsl
OLICHKH 3HAHMH, YMEHHMH, HaBBIKOB M (WJHM) ONBITA B XOAe¢ TEKYylero KOHTPOJs
yCIEeBaeMOCTH

Bonpocel, nHAMBUAYaAIBHBIE 3aJaHNS U 33a]1a4M [IPEICTABICHBI B METOJUYECKUX YKa3aHUAX
K IPAKTUYECKUM U 1abopaTOpHbIM 3aHATusAM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvt munogwvix 3a0anuil:

11.1.1. TunoBbie 3aJaHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATUAM

3ansTue Ne 4.4 (2 yaca)
OKuCINTEIbHO-BOCCTAHOBHUTE/IbHBbIE peakunu. Pemenue 3aga4

1. aauBuayallbHOE pEIIEHUE 33Jaud 10 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKLUAM

(mo BBIOOPY mpemnojaBaTesi M3 METOJMYECKUX YKa3aHUH K J1abOpaTOpHBIM M MPAKTUYECKUM

3apatusM:  CamconoBa A.JI., Tamxkun AJL, CasonteeBa T.B. «OxucauTenspHO-
BoccTaHoBUTeNbHBIE peakuu» H. Hosropox, HI'TY um. P.E. Anekceepa. 2012. 36 c.)
TUIIOBBIE 3ATAYMA:

1. OmpenenuTe BO3MOXHOCTH CaMOINPOM3BOJILHOTO MPOTEKAaHUS peaKUUH IpHU
CTaH/IapPTHBIX YCIOBUAX
2KMnQO;, + 16HF = 2MnF; + 5F; + 2KF + 8H,0
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2. Omnpemenure BO3MOXKHOCTH  CaMOIPOM3BOILHOIO MPOTEKAHHMS pEaKIHUU  IpH

CTaHAApPTHBIX YCIIOBUAX
AsO,* +2H,0 + 2I' = AsO, + I, + 40H
3. BouuciuTe KOHCTaHTY PaBHOBECHSI PEaKIIUH
2KMnQO, + 10FeSO,4 + 8H,S0,4 = 2MnSO,4 + 5F€‘2(SO4)3 + K,SO, + 8H,0
4. Onupenenure HaIpaBIeHUe PeaKLUuy [IPU CTAHAAPTHBIX YCIOBHIX
2KMnQO4 + 5H,S + 3H,SO4 = 2MnSO, + 2S + K,SO4 + 8H,0

5. MeTooM HOHHO-3JIEKTPOHHBIX ypaBHEHHI Moa0epure KOd((GUIHUEHTHI B CIEIYIOMIMX
OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIX PCaKIUAX. VkaXuTe OKHUCIUTEIh U BOCcCTaHOBHUTENL. Kakoit
H3 3JICMCHTOB OKHCJISICTCA, KaKOH BOCCTaHAaBJIMBAaETCA?

l)A| + K,Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K,SO4 + H,O

2) Al + KMnO, + H,SO,— A12(804)3 + MnSQO,4 + K,SO4 + H,O

3) MnO; + KCIO3; + KOH— K;MnO,4 + KCI + H,0O

4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,O

5) SnCl, + K5Cr,07 + HCI — SnCly + CrCI3 + KCI + H,0

6. MeTO,I[OM QJICKTPOHHO-MOHHBIX ypaBHeHI/II?'I COCTaBbTC IIOJIHBIC YPABHCHUS peaKHHﬁ,
YUYUThIBAsA, YTO oo OKHUCIHNTCIIb, JIN00 BOCCTAHOBUTEID SABJISIIOTCS TAKKE U Cpe,uoﬁ. O6OCHy1>iTe
Ha OCHOBAaHMHU CTAHAAPTHBLIX OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTbH
IMPOTCKAHUA JAHHBIX peaKHI/IifL

1) KI + Hy,SO4s/kon/— I, + H,S + K,SO4 + H,O

2) KBr + H,SO4/kon11/— Bry + S + K,SO,4 + H,O

3) NaBr + H,SO4/xkon/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xou1/— MgSO4 + S + H,0

5) Al + H,SO4/xou1/— A12(804)3 + H,S + H,O

9. OKHCIUTENbHO-BOCCTAHOBUTEILHAS peaKknusl BbIPAXKACTCA HOHHBIM YPAaBHCHUCM.
YKEDKI/ITe, KakoM HOH SBJISIETCS OKHUCIHNTCIIEM, Kakoil — BoccTaHoBureieM. CocTaBbTE HOHHO-
AIIEKTPOHHBIC M MOJICKYJISIPHBIC YPaBHCHUSI.

1). Bi + NOg + H" — Bi * + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI + H,0

3) Cr'® + BiOs + H" — Bi "+ Cr,0;” + H,0

4) SO, + Cr,07% + H — Cr™ + SO~ + H,0

5) CI" + MnO4 + H" — Cl, + Mn*? + H,0

11.1.2. TunoBble 3aAaHusl AJ1s 1a00PATOPHBIX padoT
Jladoparopnoe 3ansTue Ne 1 (2 yaca)

OnpenesieHne IKBUBAJIEHTHOMH Macchbl MeTaJl1a

TUIMOBBIE KOHTPOJIbHBIE BOITPOCHI:

1. Henb paboTsl

2. [Mops ok BeIMOTHEHHS PabOTHI

3. O6paboTKa FKCIIEPUMEHTAIBHBIX JAHHBIX

4. AHanu3 pe3yabTaToB

5. Cxema yCcTaHOBKH

6. IToHsATHE XUMHYECKOTO DJIEMEHTA, DKBUBAJCHTHON MacCHI.

7. Ha¥iTi SKkBUBaJICHTHYIO Maccy cepbl B coerHeHnIx H,S; SO3; FeSO,; CuSO:s.

8. Cxonbko 3xBuBaNIeHTOB coaepxkutcs B 200 T CaCOs; B 400 r NaOH?

26



9. OnpenenuTh KBUBAJICHTHYIO Maccy Metaiuia, eciu 0,4 r© ero BBITECHWIIM U3 BOJbI
624mm Hy ipur 470°C 1 743 mu pr. c1.?

10. 0,36 T metaina oOpasytot 0,68 r okcuga. OnpeaenuTh SKBUBAJICHT METAJLIa.

11. Mbimbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OAMH COAEPXKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) Mbimbsika. OnpeaenuTh SKBUBAJIICHTHBIE MAcCChl MBIIIBSIKA B 000MX
ciydasix. Hammucats pOpMyITbl COOTBETCTBYIOIIUX OKCHJIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAICHTOB, HAIIMCATh €T0 MATEMAaTHYECKOE BBIPAKCHHUE.

13. Kak ompenenuTh SKBHBAJICHT OKCHJA, €CIM H3BECTEH OSKBHBAJICHT JJIEMEHTA,

COCJIMHUBIIETOCS C KHCIOPOJIOM?

14. Haiitu SKBHBJICHTHYIO Maccy mapranmna B coenunenusx: Mn(OH)4; KoMnQOy4; MNSOs;,.

11.1.3.TunoBbie Bonpockl (3agaHus) 1JI YCTHOIO (IMCHbMEHHOI0) ONpoca
JIEKIUA
Tema: CKoOpocTb XUMHYECKHUX peakiuil. XUMHYeCKOe paBHOBeCHeE.

THUIIOBBIE BOITPOCbI JIA TI'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIIMOHHBIX 3AHATUSAX:

1. UTo Ha3bIBAIOT CKOPOCTHIO XUMUUECKON peakiuu’?

2. Kakue ¢akTopbl BIUSAIOT Ha CKOPOCTb XUMUYECKON peaKkIuu?

3. Kak 3aBHCHT CKOpPOCTh XMMHYECKOM pPEAKIUU OT KOHLEHTPALUU PEArupyroumx
BeulecTB? Hanummre KUHETUYECKOE YPAaBHEHHUE PEAKIUH.

3. Yro Ha3bIBaloT mopsakoM peakuuu? Kak sKCIEpHMEHTaIbHO OIpPENEsOT MOPSI0K
peaKuu Mo JaHHOMY BEIECTBY?

4. Kak cKOpOCTh peakllud 3aBHCHUT OT TeMIieparypbl? Hanumurte ypaBHeHHEe AppeHuyca.
KakoB ¢u3nyeckuii cMbICa MPeAdKCIOHEHIMANbHOTO MHOXHUTENS? Kakue skcrepuMeHTalbHbIe
JaHHbIE HEOOXOIUMBI IS pacueTa SHePTUu aKTUBALUN?

5. ObpaTumble peakii U XUMHUYECKOe paBHOBECHE.

6. Kakue ¢GaxTopsl BIUSIOT Ha CMEIIEHHE PABHOBECHS OOPATUMBIX pEaKIuii?

7. Kak ompenenuTh HampaBieHHE CMEUICHHS pPAaBHOBECUS NPU H3MEHEHUHM BHELIHUX
BozaeiictBuil? [lpunnun Jle-llatense.

11.1.4. TunoBbie TECTOBBIE 3aaHUA
Tema «JjieMeHTHI XUMUYECKOH TEPMOIMHAMUKYU U Ter1oBbie 3PP eKThbl XUMUYECKHX

peakuuiin»
1. Tlpu oxucmenun 10,8 T cepebpa Beimenuioch 1,58 kJlx Tterma. Haiitu sHTanbmuio
o0pa3oBaHus OKCHIa cepedpa AH006P(Ag20).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 x/[>x/Moub ;
r) 44,8 xJIx .
2. DHTanenus 00pa3oBaHUS aMMHUaKa (AH006p(NH3)) cocraBisieT — 46,19 x/lx/monb. Kakoit
00beM azoTa (H.y.) BCTYIUT B peakiuro, eciu Boiaenutcs 18,41 k/[x TernoTsr?
a) 4,46 m,
6) 4,46 M°;
B) 3,98 m;
r) 4,46 Mo
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3. Omnpenenure usMmeHenue sHepruu I'mbd6ca peakuun CHapy + |y = CHalgy + Hlpy npu
CTaH/IAPTHBIX YCIOBUAX. BO3MOXKHO 1M MpOTEeKaHUE peakiuu (CT.y.)
a)AGOxp: 39,49k /1:x, HEBO3MOXKHO);
0) AGOXp = - 39,49 k/I>x, BO3BMOXHO;
B) AGoxp = -43, 8 xk/[>x/MOJIb, BO3MOXHO;
T) AGoxp = 45,5 x/Ix, HEBO3MOXXHO
4. Omnpenenure u3MeHeHHe 3Hepruu ['mOOca W HampaBlIeHHE MPOTEKAHWS PEaKIUU TPU
cTaHAapTHBIX yelnoBUAX. MNOyy + 2Cpagur) = MN + 2 CO(p.
a)AGOXp= 192 xJI>x B 0OpaTHOM HaInpaBJICHUH;
6) AG%kp = — 192 kJIk, B PSIMOM HAIIPABIICHHI;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABICHHH;
r) AGOXp =—259 x/Ix, B IpsIMOM HaIlpaBJICHUU.
5. Peakuus mpotekaer mo ypaBHeHUIO SiOyy) + 2Cqpagury = Sigy + 2CO¢y. Onpenenure
M3MEHEHHE SHTPOINH IpH cT.y. OGbsCHUTE XapakTep H3MeHeHuns AS’Xp.
a) AS’xp = 360,82 J[/K; yBelIMuNBaeTCs, T.K. BBLLCISCTCS Ia3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercss KpeMHHUIA;
B) ASOXp =-360,82 Ix)x/K ymensbiaercs, T.K. 00pazyrorcs 60j1ee MpoCThie MOJIEKYJIbL;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. HE H3MEHSETCS KOJIMUECTBO BEIIECTBA B XOJIE
PEaKIH.
11.1.5. TunoBble 3aJaHUA JJISI KOHTPOJbHOH PadoThI

KOHTPOJIBHAS PABOTA
TEMA «PACTBOPBI QJIEKTPOJIUTOB»
Bapuant Nel
1.IlnmotHOCTH 26% pactBopa KOH pasna 1,24 r/em®. Crombko Moeit KOH COJIEPKUTCS B 271
pactBopa?
2.Haiitu pH 0,001M pactBopa KOH, cuuras quccouuanuio nojaHoM.
3.0npenenuTh KOHIEHTpaluioo HOHOB Bojaoposaa B 0,01M pactBope H,S, yuuThIBas TOJIBKO
MEPBYIO CTYNEHb UCCOLMANuH, 1y Kotopor K, =1- 107,
4.PaccuuTath cremneHs aucconuanuu HyS mo nepsoii crynenu, ecnu K ==1- 107,
5.Moxno nu npurotouts 0,01M pactBop CaF,, ecnu npousseieHue pacTBOPUMOCTH TaHHOM
conu paBHO 410717
6.3anucath B MOJEKYJIIPHOM U HOHHO —MOJEKYJISIPHOM BHJI€ YpaBHEHHE pPEaKIUU
Na,S + H,SO, —
Bapuant Ne2
1.Kakas macca NaOH conepxurca B 200mi 0,2M pactBopa?
2.0mnpenenuTh KOHIIEHTpamuio HoHOB Bojopoaa B 0,01M pactBope HCN, eciiu K= 6,5+ 10,
3.Yemy paBHa KOHLIEHTpALMs THAPOKCU] —MOHOB B pacTBope, eciau pH=11.
4 PactBopumocts CaCOs npu 35°C pasra 6,9-10° moub/i. BBIUHCIHT TPOHM3BEICHNE
pPacTBOPUMOCTH COJIH.
5.3anucath B MOJEKYJISIPHOM U HOHHO —MOJEKYJISIPHOM BHJI€ YpaBHEHHE pEaKIUU
Zn(NO3); + KOH —
6.Hamucats MOJICKYJISIpHBIC U HOHHO-MOJICKYJISIpHbIe ypaBHeHus ruapoin3a FeCls u ykaszath
KHCJIOTHOCTb CPEJIBI.
Bapnant Ne3
1. Paccumrare npoueHtHyto KoHueHTpauuto 0,2M pactBopa HCI, mnpuHSB 1IOTHOCTB
pactBopa 1 r/em’.
2. Onpenenuth, B kakoM u3 pactBopoB 0,01M HCI wmm 0,01M HCNpH cpenst Gonbiie?
OTBeT MOATBEPAUTH PACUETOM.
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3. Beruncnuts pactBopuMocTh B MOb/T 1 [IP Ni(CN),, ecmu B 500Mi1 BOABI pacTBOpsieTCs
2,09-10° t 51041 comm.

4. OnpenenuTh KOHLEHTPAIUIO THAPOKCHI —MOHOB B pacTBope, pH koTtoporo pasen 8.

5. MOXHO I MPHUTOTOBHTH PacTBOp, cojaepskammii ogHoBpemenHo Ba(OH), u HCI. Otser
MOJITBEPAUTH PEAKITUSMU B MOJICKYJISIPHOM U MOHHO-MOJICKYJIIPHOM BH/IE.

6.3anucath MOJIEKYJSIPHOE M HOHHO — MOJIEKYJIIPHOE YpaBHEHHME pPEaKIUu TUIPOIH3a
Na,COs.

Bapuant N4

1. Paccuntars mpouenTtHyto koHmeHtpauuto 0,1M pactBopa Na,COs mnpuHsB IUIOTHOCTDH
pactBopa paBHoOil 1 r/em’.

2. Onpenenuth KOHLIEHTpauuio noHoB Bogopoaa u pH B 0,001M pactBope H3BO3, yuurtsiBas
TOJIbKO MEPBYIO CTYNEeHb AUCCOLMAIINH, JIJIs1 KoTopoi K= 6,75.10'10.

3. pH pactBopa paBHo 5. OnpeenuTb KOHIIEHTPALIUIO THIPOKCUI-MOHOB.

4. Vcxonss W3 TNpOU3BEACHUS PACTBOPUMOCTH KapOoHaTa Oapus, HalWTH  €ro maccy,
cozaepxainryrocs B 100MJI HaCBIILIEHHOTO PacTBOpPA.

5.HanucaTh MoJIeKyJIsIpHbIC U HOHHBIE YpaBHEHUS MeX Y cyiabdumom HaTpus (NaS)u
COJIIHOW KMCIJIOTOM.

6. Hanncats MOJICKYJISIpHBIE 1 HOHHO-MOJIEKYJIApHbIC ypaBHeHus ruapoansza SnCl, u ykasats
KUCIIOTHOCTH cpefibl. OOBSCHHUTH, MOYEMy NpH pacTBopeHuHu Takux coieir kak SnCl, u ZnCl,
pacTBOp MOJKUCISIIOT?

Bapunant Ne5

1. Ckonbko rpammoB NaOH nano B3satTh s npurotosienus 400mn 2M pactBopa?

2. Crenens nuccormaiuu yroisHol kuciaotsel HoCO3 o nepBoit crynenn B 0,05M pactBope
paBHa 2,1.10’3. BbIYMCINTh KOHCTAHTY JUCCOLMALMH 10 IEPBOU CTYIIEHHU.

3. Ompenenute pH 0,05M pactBopa HoCOs3, yuuThiBasi [uCCOIMAIIAIO TOJIBKO MO TIEPBOM
CTYIICHHU.

4. Onpenenuth KOHLEHTpaIuio ruapokcui-uoHoB B 0,01M pactBope Ba(OH),, ans koToporo
CTENeHb IMCCOLMALUY paBHA 1.

5. Byner mu npotekats peakiust mexay pactBopamu AGNO; u KBr? Oteer moarBepauTs npu
MOMOIIIN MOJIEKYJISIPHBIX U HOHHO-MOJIEKYJIIPHBIX YPaBHEHUI.

6. 3anucarh MOJIEKYJISIPHOE ¥ HOHHO —MOJICKYJISIpHOE ypaBHeHHe peakiu ruapoimnza NaClO.

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIE MAaTepHAJbl, HeOOXOAUMBIE IS
OLICHKH 3HAHWM, YMEHHIl, HABBIKOB U (MJIH) ONBITA B X0J€ NMPOMEKYTOYHOH ATTECTALMH 10
AUCLHUILIMHE

DK3aMeH NpPOBOJUTCS B TECTOBOM M YCTHO-IMCBMEHHOH (opMe Mo BceMy Marepuaity
M3Yy4aeMoro Kypca «XHuMHs»

DK3aMeHAIMOHHBIN OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HbIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

9K3AMEHAIIMOHHBIA BUJIET N 1
Kageopa TIBInX
Hucyunauna Xumus
1. 3ammTa MeTaIIIOB OT KOPPO3UU. MeTalnmmyecKrue MOKPBITHS.
2. CKOpOCTb XMMHYECKHUX PEAKIIHH.
3. 1o ypaBHenuto peakiuu PClsq) + Clypy2 PCls onpenenuts:
a) TOMOT'€HHOM WJIM T€TEPOre€HHOM SIBIISETCS JaHHAs CUCTEMA;
0) B KaKOM HaIpaBJIEHUU CMEIAeTCsl paBHOBECHUE MpoIlecca: MPH MOBBIIIEHUHN AaBJICHUS; TPU
HarpeBanuu (AH,, = -88 xJIx);
B) BeIpaskeHHs1 KOHCTAaHT K, u K¢; cootHomenne mexay Ky n K¢
4. CocTaBUTh CXEMY raJIbBAHMYECKOIO AJIEMEHTA, B KOTOPOM IIPOTEKAET PEAKIIHS

29



Zn +Sn* =Zn** + Sn  Hammcats KaTOAHBIT M aHOAHBII poriecchl, paccuntath DJC,
ecim [Zn*]=0,0001, [Sn**]= 0,01 (Moub/m)
5. Onpenenuts pH 0,001M pactBopa HCI.
3K3AMEHAIMOHHBIN BHUJET N2
Kageopa 1BIuX
Hucyunauna Xumus
1. KoHcTaHTa XMMUYECKOTO PaBHOBECHS M 3aBHCUMOCTH €€ OT TEMIIepPaTyphl.
2. DJEeKTPOXUMHUYECKHE METOBI 3aIUThl METAIIIOB OT KOPPO3HH.
3. CocrtaBbTe MOJIEKYJISIPHOE 1 HOHHO-MOJIEKYJIsipHOe ypaBHeHUs peakiun AgNO; + Kl =
4. MeToloM MOHHO-3JIEKTPOHHOro OanaHca nmoaodparh KO3(QQUIHUEHTH B YpaBHEHUM PEaKLUU.
VYKkazaTh  OKHCIWTENIb, BOCCTAaHOBHUTEIb ¥  HANpaBICHUWE  IPOTEKAHHWS  PEaKLUuu
KMnO, + KBr + H,SO4, — MnSO, + Br, + K,SO4 + H,0.
5. JlyxeHast >kele3Has IUIACTHHA C HAPYIIEHHBIM MOKPHITUEM HAXOAUTCS BO BIAKHOM TPYHTE.
CocrtaBbTe cXeMy KOPPO3UOHHOI'O raJlbBAaHUUECKOT0 IEMEHTA U 3alULINTE YPABHEHUS
IIPOTEKAIOIINX PEAKLU.

3K3AMEHAIIMOHHBI BUJIET N 3

Kadheopa 1BIuX

Hucuyunauna Xumus
1. CKOpOCTh XMMUYECKHX peakiuii. @akTopbl, BIUSIIONIAE HA CKOPOCTh XUMUYECKUX PEAKITHIA.
2. DnexTpoHble MOTeHLalbl. Y paBHeHue HepHera.
3. B kontakte Haxomsarcs CO m Mn. CocraBbTe CXeMy KOPPO3HOHHOTO TajlbBAHHYECKOTO
DIIEMEHTA WM 3alUIIUTEe YPaBHEHHUS NMPOTEKAIOUIMX PEAKIMHA, €CIM HM3/EIHe M3 ITHX METaJIOB
HAXOJUTCS B KHCJION cperie.
4. BerauciuTh pacTBOPUMOCTH (MOJIB/1T) B Bosie AQoCO3Ha ocHoBanuu 3HadeHwmst [1P
5. lana o6parumas peakuusi 2NO(T) + Oy(r) 2 2NOy(T)
B kakoMm HarpaBIieHUH CMECTUTCS] paBHOBECHE TIPH:
a) 100aBJICHUY KaTajln3aTopa;
0) yBeIIMYCHUH OOIIETO JTaBIICHUS;
B) yBenuueHuu koHeHTtpauu NO(r)? OTBeTbl 000CHOBATH.

DK3AMEHAIIMOHHBIA BUJIET N 4

Kageopa 1BInX

HAucyunauna Xumus
1. Kimaccudukanus peakiuii OKuCICHUSI-BOCCTAHOBJICHHS.
2. 'anbBaHUYECKHE HIIEMEHTBI.
3. Bo ckompko pa3 yBemumuutcs ckopocTb mpsiMoit peakumu PClyyy + Clypy @ PClsyy npu
TIOBBIIICHUH J1aBJIeHUs B 4 pa3a?
4. 3anucarh peakiM, MPOTEKAIOIIME Ha 3JIEKTpoJax MpH padoTe TrajJbBaHMUYECKOI'O 3JIEMEHTa
Ni | Ni**, 0,01moms/xn||Cu?*, Imons/n | Cu. 3ammcats ypasHenwe TOKOOGpasyiomieii peakiuy,
yKa3aThb MOJIIPHOCTB AIEKTPOIOB. PaccunTars 3.1.C. 3y1eMeHTa.
5. OnuHKOBaHHAs >KeJe3Hasl MIaCTHHA C HapYIIEHHBIM MOKPBITHEM HAaXOJUTCS BO BIaKHOM
atMocdepe. CocTaBbTe CXEMY KOPPO3MOHHOI'O TaIbBAHUYECKOTO 3JIEMEHTA U 3alUIINTE
YpaBHEHHUS MTPOTEKAIOIIUX PEaKIUH.

DK3AMEHAIIMOHHBINA BUJIET N5

Kadgheopa 11BIuX

Hucyunauna Xumus
1.Mexanu3m xumMuueckoi peakiuu. [IpocTeie u ciioxkHble peakiuu. JIuMuTupyromas cTaaus.
['oMOreHHbIe U TeTEPOreHHbIE XUMUYECKHUE ITPOLIECCHI.
2. OkucnuTeNnbHO-BOCCTaHOBUTENBHBIE peakiuu. Kitaccupukauus OBP.
3. Paccunuraiite pactBopumocts CaCOs, , eciu ero 1P = 4,8:10°.
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4. MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca noaoepute KodQpQUIUEeHTH B YpaBHEHUH PEAKIIHUH.
VYKaXuTe  OKHUCIUTEIb U BOCCTAHOBUTEIb.

NaCrO, + PbO, + NaOH — Na,CrO4 + Na,PbO, + H,0
5. 3ammcath peakIyM, NPOTEKAIOIIME HA 3JIEKTPoJax MpHu paboTe TalbBaHHMUYECKOTO AJIEMEHTA
Mn | Mn*, 0,01M || Ni**, 0,1M | Ni. 3anmcars ypasnenue TokooGpasyiomeil peakiui, yKa3arh
HOJIIPHOCTB 3JIEKTPOoA0B. Paccunrats 3.71.c. 37€MeHTa.

11.3 IlepeyeHb BONPOCOB M 3a{aHUM AJIS MOATOTOBKH K IK3aMEHY
(OIIK-1: UOIIK-1.1, UOIIK-1.2)

1. OcHOBHBIE 33aKOHBI XMMHUU (COXPAaHEHHME MAacChl, NMOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3zoBbie 3akoHbl (ABoraapo, MenpaeneeBa-Knanelipona,...). IlapiuansHbie JaBieHUS Ta30B..
3aKoH SKBUBAJICHTOB. OCHOBHBIE MOHATHS XUMHHM (aTOM, XUMHYECKUH 3JIEMEHT, H30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN pajiKai, MOJIb U SKBUBAJICHT).

Xumnueckas popmyrna. AOCONIOTHBIE U OTHOCHUTENIbHBIE MAacChl aTOMOB. ATOMHasi €IUHHIIA
Maccbl. Yucno Aporaapo. OTHocuTenbHash MOJEKyJsipHas Macca. Monb. MousipHas wmacca.
DOKBHUBAJICHTHI PA3JIMYHBIX KIACCOB BEIIECTB.

2. Tepmonunamuueckas cuctema. Buasl cuctem. CocTostHue cucTeMbl. BHYTpeHHssl 3HEprus u
SHTANBNHUS  cUcTeMbl. lIpakTMdueckoe TNpUMEHEHUWE OTUX  BeaWuyuH. llepBbli  3aKOH
TEPMOJAMHAMUKH. DHTAIBIHS. DHAO - U 3K30TEPMHUUYECKUE PEAKLIUH.

Cranpaptubeie ycnoBus. CrangapTHbie cocTostHUS. CTaHIapTHBIE SHTAIBIHH 00pa30BaHMS
MPOCTHIX U CJI0XKHBIX BELIECTB. DHTPONUS U TEPMOJUHAMUYECKASI BEPOSATHOCTb.

3akoH ['ecca m ero cnencrBusa. Tepmoxumuyeckne ypaBHeHHs. PacueT TernoBeix 3¢ dexron
XUMUYECKHUX peakuuii. DHTpomnus. BTopoil 3aK0H TepMOAMHAMUKH. Y CIIOBUE CAMOIIPOU3BOJIBLHOTO
IIPOTEKaHUs MPOLIECCOB U TEPMOJMHAMUUECKOE PAaBHOBECHE B M30JIMPOBAHHON cHCTEME. DHEPIHUsl
['u66ca. YcnoBusi camMONpPOU3BOJIBLHOTO MPOTEKAHUS MPOLECCOB M PAaBHOBECUS B 3aKPBITHIX
cucrtemax. @as3oBble paBHOBeCUS. OHEpreTHYecKas JuarpamMma peakiuu. TpeTuil 3aKoH
TEPMOAUHAMHUKHU. AOCONIOTHAs AHTPOMMSI TMPOCTHIX M CIOXKHBIX BEIIECTB. DHTPOMHUIHBIC
TUarpaMMbl MHIUBHIYAJIbHBIX BemiecTB. Bo3pacranue (yObUTb) SHTPONUH B 3aBHCHMOCTH OT
CTpOCHHS BelIecTB, MpH (a30BBIX MEPEeXo/aX M B XHUMHUYECKUX peakuusx. CBA3b 3HEPruu
aKTHBAIUU C TETUIOBBIM 3¢ dexTom. OOpaTuMbie U HEOOPATHUMBIEC MPOIECCHI. Y CIIOBUS U3MEHEHU S
HaAIpaBlIeHUs OOPAaTUMBIX XUMHUYECKHX peaKiuil. DHTANbIMUUHBIA W SHTPOMUNHBIA (PaKTOPHI.
Temnepatypa unBepcuu peakuuu. CBsi3b CTaHAApTHOM dHepruu [ nO0ca peakiuu ¢ ee KOHCTAaHTOM
paBHOBecHs. 3aBUCUMOCTh KOHCTAHTHI paBHOBecHs OT Temmeparypbl. CTangapTHas CBOOOIHAs
sHeprus ['mb6ca oOpa3zoBaHMs BEUIECTB M pacueThl CTaHAAPTHBIX AHepruil I'mbbca XuMHUyecKux
peaKunii.

3. Kuneruka xummuueckux peakiuil. CpemHsisi U MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TFeTepOreHHBbIX peakuui. 3aKOoH JAEWCTBUS MacC. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuU
pearentoB. Ilopsnkum peakuuu. KoHcranTta ckopocTd. ODHepruss aKTHUBAUUMK IIpolecca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
aKTHBAIMH, [IEPEXOHOE COCTOSIHUE M aKTHBHPOBAHHBIA KOMIUIEKC Ha MPUMEPE OJHOCTAJAMITHON
peakuuu. BrnusHue temiepaTrypbl Ha CKOpOCTb Xxumuueckod peaxkuuu. IIpasuno Baut-I'odda.
VYpaBHeHne AppeHuyca. DHEprus akTHMBAallMM M NPEIIKCIOHEHLIHMATBHBIA  MHOXHUTEIb - MX
¢uznueckuil cMbici. ['OMOTE€HHBIN U reTeporeHHbld KaTanus. ['oMoreHHb Kartanu3. Biushue
KaTajan3aTopa Ha SHEPreTUUeCKuil Oapbep mpsiMoi U 0OpaTHON XuMHUYecKkol peakuuu. Karanus u
XUMHYECKOE paBHOBecHe. [ eTeporeHHbll Karanu3 U ero ocoOeHHOCTH. JlocTouHCTBa H
HEJOCTAaTKM STOT0 BHUAA Kartanu3a. [[pomMexyTodHble COEIMHEHUS B TE€TEPOr€HHOM KaTallu3e.
Bnusinue xaranuzatopa Ha Eu ¥ ckOpocTH mpsiMoii 1 00paTHOM peakuuil. [[pyuHIMN MOIBUKHOTO
(muuamuyeckoro) paBHoBecus Jle-lllarense. OOpaTumble peakmuu. 3akOoH NEHCTBUS Macc U
koHcTaHTel paBHoBecusi K. m K,. MX cooTHomeHue [ TOMOIEHHBIX Ta3000pa3sHBIX MU
KOHJICHCUPOBAHHBIX CHUCTEM. MexaHu3M M CTaJuWHOCTh peakuuidl. MoneKyIsapHOCTh (HOPSI0K)
AJIEMEHTAPHBIX CTAAUN U IUarpaMmbl Eger - yTh MHOTOCTQAUMMWHON peakuuu. JInMutupyromas
ctaausa. CBs3b KOHCTAaHT CKOPOCTEW M DHEPruil aKkTHUBAIMU MPSMOM M OOpaTHOW XUMHYECKON
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pPEaKIMu COOTBETCTBEHHO C KOHCTAaHTOM paBHOBECHS M TEIUIOBBIM J(PHEKTOM peakivu.
Oco0eHHOCTH TETEepPOreHHOI0 PAaBHOBECUS M MaTEeMaTHYeCKOM 3amucu KOHCTAaHT DPaBHOBECHUS
reTEPOreHHBIX XUMUYECKUX PEaKIIUU.

4. Teopus 3IIEKTPOIUTHUECKON Aucconuanuu Appenuyca. CTeneHb U KOHCTAaHTa JUCCOLUALUU.
Buner xonnenrpamnmii. Pacuer cremenu mucconmanumu U pH pacTBOpoB Ha mpuMmepe cladbx
KHCIIOT M OcCHOBaHuM. [lucconmanusa snextponutoB. MonHoe mnpousBeaenue Boabl. [llkana
KUCJIOTHOCTH. HelTpanbHble, Kucible U menoyHbie pactBopbl U X pH. CriocoObl moakucieHus
U TOJALICIaYMBaHUS BOAHBIX pacTBOPoB. CrocoObl BhIpakeHUs KOHLEHTpauuil. CryneHyaras
JUCCOIMAIUS DJIEKTPOJIMTOB B pacTtBopax. KoOHCTaHTBI UCCONMALMA KHUCIOT W OCHOBaHUHU.
OCHOBHBIE, KUCTIBIE U CPEHUE COJIH.

3akonbl Payns. DOymuockomusi W kpuockomusi. OcMOC M OCMOTHYECKOE JaBIICHHE.
I'maponus coneit. I'maponus coneid. CreneHb U KOHCTaHTa Tuapoiau3a. CTyneHdaTslid TUAPOIIU3.
BnusiHue temneparypsbl, pa30aBiieHUsT U OJHOMMEHHBIX MOHOB Ha Tuaponus cosieid. Koncranrta
ruaponunza. pH cpensl npu ruaponuse coseid. CiBUT paBHOBECHUS IIPU THIPOJIN3E.

['ereporenHoe paBHOBECHME OCaJOK - HACBIIIEHHBIM pacTBOpP TPYIHO PaCTBOPUMOTO
3JIEKTpOJINTAa. MeXaHU3Mbl pacCTBOPEHUSI MOHHBIX KPUCTAJJIOB U MOJISAPHBIX MOJEKYd. [[BrxKyIas
cwta miporiecca pactBopenus. CosbBaranus u ruaparaius. Ternossie 3QGeKThl paCTBOPSHUS.

[IP. YcnoBust ocaxaeHust U pacTBOPEHHUsI 3JIEKTPOJUTOB. HachlllleHHbIE, MEPEChIILIEHHbIE 1

HEHACBIILICHHBIE pacTBOpPbI cosieil. KoMriuiekcHble coenuHeHus. Jlucconmanus KOMILIEKCHBIX
COEeIMHEHUI.
5. JIBOMHOW 3JIEKTPUYECKUH CIIOW U MEXAHU3Mbl BO3SHUKHOBEHHS CKayKa MOTEHIMAIa Ha TPAHULE
pasnena  snekTpon/pactBop.  Bomopoausiii  snextpon.  CTaHmapTHBIE — OKUCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIC TOTCHIMAIBI. BUJIBI 3JIEKTPOJOB U UX OKUCIUTEIHHO-BOCCTAHOBHUTEIIbHBIC
noteHuuansl. @opmyna Hepucra. Konuentpaunonusiii snement. Cszp DIC ¢ u3MeHeHHEM
sHeprun [mO6Oca W KOHCTAaHTOM pPaBHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIUH.
["anibBaHMYECKHE 3JIEMEHTHI. IEKTpoau3. 3akoHbl 3nekTponu3a Dapanes. YUucino Dapanes.
Brixox mo Toky. IlepenampsikeHue. DJIEKTPOIU3 C UHEPTHBIMH U PACTBOPUMBIMHU aHOJAMHU.
O6ocHoBaHMe BbIOOpA AJIEKTPOAHBIX MOTYpPEaKIMii HA OCHOBE HX AJIEKTPOJHBIX MMOTEHIIUAJIOB.
Buast koppozuu. Kopposust ¢ BOIOpOIHON M KUCTOpOAHON nenoispuzanueid. CrocoObl 3aluThl
METAJNIOB OT KOPPO3HUH

PersiamMeHT npoBeaeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMEe KOMIILIOTEPHOI0

TCCTHPOBaAHMSA
Koa-Bo 3apannii B 0aHke Kon-Bo 3apanmii, npeabsiBiasieMbIX
Bpemsi Ha TecTUPOBaHUE, MUH.
BOIIPOCOB CTYNEHTY
He menee 100 He menee 2() 90

[Tonuseiii (HOHA OIEHOYHBIX CPEACTB IS MPOBEJACHUS MPOMEKYTOYHOM aTTecTallud B
(opMe KOMIBIOTEPHOTO TECTHPOBAHUS pa3MelIeH B OaHKe BOIPOCOB JaHHOTO Kypca TUCIUTUINHBI
B CJ10 Moodle / eLearning Server 4G S1OC HI'TY.

B xone mMoOArOTOBKM K MPOMEXYTOYHOHW aTTeCTaluu OOYYaIOUIMMCS TPEIOCTaBIISETCS
BO3MOXHOCTB HpOﬁTH TECT CaMOITPOBECPKH. Tect AJid CaMOITPOBEPKH MO JUCHUIIIIMHE pasMCIICH B
C10 Moodle / eLearning Server 4G DUOC HI'TY B cBOOOJHOM /JIs CTYI€HTOB JAOCTYIIE.
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YTBEPXIAIO:

Hupexrop nnctutyra @XTuM
Manynesuy JXX.B.

202 T

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« b1.b.11 Xumusa »

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSI TIOATOTOBKHU OaKanaBpoOB/ CIIEIUATNCTOB/ MarUCTPOB

Hanpagsnenue: {mudp — nazpanue} 24.05.07 «CaMoieTo- U BEpPTOJIETOCTPOCHUE)
HampasieHHOCTB:  «CaMOJIETOCTPOCHUE)
®opma oOyueHusi _o4yHas
I'on Havana moaroroBku: 2021

Kypel

Cemectp 2

a) B pabGouyro nporpamMmy He BHOcATCS u3MeHeHus. [IporpamMmma akTyanu3upoBaHa AJis
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
Hayvasa MOJATOTOBKH):

1) ;

3) e

Pa3zpaboTtuuk (1): bopucosa I'.H., k.X.H., 1OLIEHT
(®UO, yueHas CTENICHb, YYCHOE 3BaHHE)

I.

« _» 2021 r.
PaGouas nporpamma nepecMoTpeHa 1 0JJ0OpeHa Ha 3aceaHuu Kadeapbl
poTOKOJI Ne OT «__ » 2021
3aBenyronuit kKageapou Haymos B.1.

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBenytomiuii Beimyckaromieit kapeapoit KuAT 3yeB B.A.
« » 2021 r.
Meroauueckuit ornen YMY: « » 2021 r.
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