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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMS 110 JUCLIATLIUHE

Kareropus (rpynmna)
KOMIETEHIUH

Kon u HaumeHoBaHue

KOMIIETCHLIMH

Kon u HauMeHOBaHUe
HHﬂHKaTDpa JOCTHMXEe-
HHs KOMITETEHIIHH

HaumeHOoBaHMe nokasaTesns OLeHUBAHUS
pesynbTaTa 0byueHHs 1o AUCUHUILIHHE

Obwenpodeccu-
OHaJILHLIC KOM-
TETEeHLHH

OIIK-1. CriocobeH
NPUMEHSTE eCTe-
CTBEHHOHAYYHbIE H
obUIeHHKEHEPHbIE
3HAHHA, METO/IbI
MAaTEeMAaTHYeCKOro
aHanu3a 1 MOJEIH-
poBaHus B npodec-
CHOHAIILHOH J1es-
TEJIbHOCTH.

OIIK-1.3. O6bsacHs-
eT CYIIHOCTh XHMH-
YEeCKHX ABJIEHMH W
npoueccos Ha OCHO-
BE 3HAHUH OCHOBHBIX
TTOHATHIT 1 3aKOHOB
XMMHH, [OPOBOIUT
3KCHEPHMCHTH 1o
38/aHHOH METOJHKE
H aHAIH3HPYET HX
pe:;yn BTATHI.

B pesynbTaTe 0CBOCHHS ANCIMILTHHBL 06y4a-
FOLLHECS JOIDKEH

3HATH!: OCHOBHBIC MNOHATHA H 3dKOHBI XHMHH,
CTPOEHHE aTOMa M XUMHYECKYH) CBSi3b, [EPU-
OIMYHOCTL CBOWCTB 2JIEMEHTOB, PEaKI[HOH-
HYIO CIIOCOOHOCTH BEIIecTB, 00lIMe 3aKOHO-
MCPHGCTH OCYILUECTBJICHHA XHUMHUYECKHUX
POLECCOB, TEOPETHYECKHE OCHOBBI OIMCA-
HHMsL CBOMCTB pacTBOPOB, OKHUC/IMTEILHO-
BOCCTAHOBHTE/IbHBIE CHCTEMEI, OCHOBBL op-
raHu3allHH H METOBI CAMOCTOATENLHOMH pa-
00Tbl, OCOOEHHOCTH MHTE/UIEKTYAJIBHOTO
TPpy/Ja Ha pasdIMyHbIX BHOAX aAYINTOPHBIX
EaHﬂTHFI, METO/Abl H cpeﬂcma XHUMHYECKOT0
HUCCICO0BAHHA BEILIECTB H UX npeapameHHﬁ.
¥YMeTb! ykazaTh 3aKOHbBl M IIpaBH/IA, XUMH-
YECKHE CHCTEMEI, CEOﬁC’T‘Ba BELIECTB, OIIH-
CHIBAIOIIME JIAHHBIE XMMMWYECKHE SBIICHMUS,

IIPOBOJIUTE pacHeTsl KOHIIEHTPAIUH
pacTBOpOB pasIMyHBIX coe/lMHEeHHH,
OIpeleliaATh TEPMOOHMHAMHYECKHEC

XapakKTEepUCTHKH XHMHYECKHX pealcm»lﬁ H
PaBHOBECTHLIC KOHLICHTPAIIHH BEHICCTB, BbI-
JENATh KOHKPETHOE XHMHYECKOE COAepiKa-
HME B TPHKIAAHBIX 3agadsax mnpodeccHo-
HATBHOH NeATEIbHOCTH, ONpPEe/ATh Xapak-
TEPHUCTHKH XHMHYECKHX TIPOLCCCOB, Xapak-
TEPHBIX A1i 00BEKTOB MpodeccHoHaIBHOH
JeATETIEHOCTH HA OCHOBE TEOPETHYECKOTO,
SKCHEPUMEHTAIIBHOTO HCCNIEeo0BaHKA, TMIpPO-
BOAUTE aHANHU3 [TOIY4YCHHBIX PE3YJILTATOB.
Biaagers: HaBbIKAMH IPHMEHEHHA OCHOBHBIX
MOHATHH M 3aKOHOB XHUMHH, XHMHUYECKHX CH-
CTEM M CBOHCTB JIEMEHTOB U HX COSIMHEHHMH
M8 peleHns Ha COBPpEMEHHOM YPOBHE BO-
IPOCOB, BO3HHKAIOIIMX B IPO()ECCHOHAIIb-
HOMH JeATeIbHOCTH, HABBIKaMK BhIOOpA crlo-
coba npezcTaBeHs HHPOPMALHU B COOTBET-
CTBHH C YUeOHBIMH 3a1a4aMH, IIPHEMAMH I10-
HCKa HHd;)OpMBL[HH, HABBIKAMH BBITNNOITHEHHA
OCHOBHBIX XHMHYECKHX J1ab0paTOPHBIX Orle-
pauuii, MmeTofamu onpenenenus pH pacrso-
poOB, HABBIKAMH BLIABICHHAA Xapakrepa XuMH-
YeCKHX [IPOLIECCOB M MX YIIPaBJICHHEM Ha
o6bexTax 1pohecCHOHAIBHOM AesATENbHO-
CTH.




2. MECTO JIJUCHMIIJIMHBI B CTPYKTYPE
OBPA3OBATEJILHOM ITPOI'PAMMBI

1. Komnerenuus OTIK-1 CriocoGen 1pUMEHATS CTECTBEHHOHAYYHBIE U 00IEeHHKEHEPHBIE
3HAHHS, METOJIBI MATEMATHYECKOIO aHa/IHM34a | MOJICIIHPOBAHUA B HpOC}JeCCHOHaﬂbHOﬁ ACATCIIBEHOCTH.

ﬂaHHaH KOMIICTCHLIMA (bOpMI‘IpyeTCR CICAYIOIHMH JTHCLHMITIHHaAMH,

Cragus HaumeHOBaHMS AUCIMUIUIMHEL
1 MaremaTuka
2 dusuxa
3 XUMHUSL
4 TeopeTnyeckas MexaHuka
5 OIICKTPOHUKA U AJIEKTPOTEXHUKA

3. ObBEM JUCHUITJINHBI

O61as Tpya0eMKOCTs JUCHMIUIMHBI COCTABIsET 4 3a4. eauuull, 144 yaca.

dopMa IPOMEKYTOUHON aTTeCTallui 9K3aMeH
(3x3ameH, anddepeHIMPOBaHHEIH 3a4ET, 3a4eT)

Bun yue6noit paboTsl Bceero Cemectp
4acoB Ne 1
O0mas TpyA0eMKOCTb AUCLIMILINHEL, Hac 144 144
KonrakTHas padora (ayauTopHbie 3aHsITHSI), B T.4.: 56 56
NEKUHUH 34 34
1a00paTOpPHbIE 17 17
IIpaKTHYeCKHe - -
IPYIINOBBIE KOHCY/IbTALMH B EPHO/T TEOPETHYECKOTO 5 5
00y4eHus ¥ IPOMEKYTOUHON aTTeCTaluu
CamocrosiTe/bHasi pabora CTY/JAeHTOB, BK/I10Yast HH- 88 88
JAMBH/YAJIbHbIE H TPYNINOBbIE KOHCYABTAIMM, B TOM
qucje:
Kypcopoit npoext - -
Kypcopas pabora - -
Pacuerno-rpaduueckoe 3ajaHue - -
WuouBuayansHoe JoOMallHee 3ajaHue 9 9
CamocTtosTensHas pabora Ha MOArOTOBKY K ayAHTOP- 43 43
HBIM 3aHATHAM (JEKIMH, IPAKTHYECKHUE 3aHsTUs, 1abo-
paTopHbIE 3aHATHSA)
Qopma NMPOMEKYTOYHOH aTTecTaluu 36 36
(oK3ameH)




4. COAEP>KAHUE JUCUUITIAHBI

4.1. HaumeHoBaHNe TeM, UX COAEpPKAHUE H 00beM

Kypel Cemectp1

/o

Haumenosanue pasjiela
(kpaTkoe coaepxaHue)

O6beM Ha TeMaTHYECKU

paszesn mo BuaaM y4ebHoit

HaI'PY3KH, Hac

JlaboparopHsie

[TpakTuyeckue

Jexkumu
3aHATHA
3AHATHS

CamocTosrensHas paboTa Ha

AYAHTOPHBLIM 3aHATHAM

2

3 4 5

O MOJFOTOBKY K

3JIEMEHTOB

Knacenduranus, csoiicTBa XUMIYeCKUX 3J1eMeHTOB. [lepuoanyHocTh CBOCTB

ITpocToe BEIECTBO ¥ XUMHYECKHil 2emeHT. ClIoKHOE Be-
IIECTBO, XapaKTep M BHABI XMMHUYCCKOH CBSI3H. BaxkHeli-
ILIMe HEOPraHUYECKHE COeJAMHEeHHs, HOMEeHKnatypa. Me-
TaJUIbl 1 HEMETA/IIbI, IIOJYy4CHHUE, CBOHCTBA, IPUMEHEHHE.
XMMHYECKHE CBOHCTBA M MOTyYeHHE OKCHAOB, THAPOKCH-
ZIOB, KMCIIOT, coneid. CBSA3b MEXKIYy KilaccaMHu HeopraHuue-
CKMX coefMHeHHi. IlepuoaMYHOCTL CBOHCTB 3J1EMEHTOB.
Ctpoenne atoma. Ilpasuno Kineuxosckoro, XyHjaa, npuH-
uun [laynu. Tloapas/ienenue s1eMeHTOB Ha s-, p-, d- u f-
cemeiictea. KpantoBeie umcna. KosanenTHas CBA3b.
Tunet rubpuausaund. Honnast cBase. Merannngeckas
CBS3b.

11

OcHOBHBIE 3AKOHBI XHMHH

Ocunosuble noHsTHs. Moiib M 9kBUBasieHT. Pacyer macco-
BOI0 cOCTaBa. ['a30BBIC 3aKOHBI (3aKOH KPATHLIX U 00beM-
HBIX OTHOIUEHMH, 3aKOH ABOTaipo, 3aKOH MapiHaIbHbIX
nasieHui, 3akod boiis-Mapuotra, ['eii-JIioccaka, 00b-
e/IMHeHHBIH 3akoH boing-Mapuorra u I'eit-JIroccaka,
ypaBuenue Menzeneesa-Knaneiipouna). Crexuomerpuye-
CKHE 3aKOHBI (3aKOH [TOCTOAHCTBA U COXPAaHEHHS MACCHI,
3aKOH 3KBHBAJICHTOB).

3. O61Me 3aKOHOMEPHOCTH OCYILLECTBJCHUS XUMHYECKHX NPOleccoB

OcHoBHble TMOHATHA TepMmoauHamMuku. IlepBoe Hawano
tepmoauHaMuku. 3axod I'ecca. PyHKUMU COCTOAHMS CH-
CTeMBI: DHTAIbNMA, SHTpOnus, sHeprus ['n66ca. Hanpas-
JEHHOCTh XMMHYECKMX IpolueccoB. OCHOBHBIC TOHATHUA
XMMHUECKOH KMHETHKH. CKOPOCTh XMMHYECKON peakuuu
B TOMOFeHHBIX M TE€TEpPOreHHBIX CHCTeMax. 3aKoH JeH-
ctBus Macc. KoHcTanTa CKOPOCTH peakiuu. DHEeprus ax-
tuBanuu. Ypasuenue Appennyca, npasuio Baat-I'obda.
Xumunueckoe papHopecue. KoHcranTa XMMHYECKOrO paB-
HoBecus. PaKTOPHI, BIUAIOUIME HAa CMEIIEHHEe XHMHYECKO-

ro paenosecus. ITpunuun Jle-Ilaremnse.

6 - -




4. Teopernyeckue OCHOBBI ONMCAHMUSI CBOHCTB PACTBOPOB
PactBopsl. Kosurarusubie CBOHCTBA pacTBOpoB. Jluc-
IEPCHOCTD U AucCHepcHble cucteMsl. CriocoObl BbIpaKeHMs
KOHUEHTpauui pacTBopoB. 3akonsl Payns u Baut-T'odda.
Teopusa snextponuTnueckor aumccounauun. CuibHble H
cnabsle snexTponuThl. KoHcranta u cTerneHsb auccorua-
uuu. CBA3h MEXKIY H30TOHMYECKHM KOIPDHUUMEHTOM H
CTEINEeHBIO Auccouualinu. 3akon pasbasnenus OcrBanbaa.
IIpasuno bepromne-Muxainenko. YciaoBus MPOTEKaHUs
MOHHO-0OMEHHBIX peaxuuil. lonHoe 1ipou3Beenue BObL,
BOZOPOAHBIH 1oKazarens. [IpousseneHue pacTBOPUMOCTH.
I'uppomuz coneit. Tumnel rugponusa. KoHcraHTa H CTEIEHB
ruaponusa. Pacuer pH xucnor, ocHoranui, conei. Kect-
KOCTb BOJIbI M METO/IBI €€ YCTpaHEeHHM .

5. OKHMCIMTEIbHO-BOCCTAHOBHTEIbLHLIC CBOWCTBA BelIECTB
CreneHb OKUCIEHUs 31eMeHToB. OKMCIEHHE M BOCCTa- 6
HOBJIEHHME, OKUCIIUTEIM U BOCCTAHOBUTEMH. THIIBI OKHC-
JIMTEILHO-BOCCTAHOBUTEIBHBIX peaknuil. Hanparnenue
nporexanus OBP. Criocofbl ypaBHHBaHHs PEIOKC-
peakiuii (MEeTO/ 31eKTpOHHOro 6anagca i MOHHO-
ANEKTPOHHEIH), XUMHYESCKHE HCTOUHUKH 2JIEKTPUYECKOM
sHepruu. Cxema rajibBAHUYECKOTO 3JI€MEHTa. Y paBHEHHE
Hepucra. CranzapTHbIe 3ICKTPOAHbIE NOTEHIMAIBL. Psin
HaIpsDKeHUH MeTannos. TeopeTHueckne OCHOBBI SJICK-
TPOJIM3a. 3aKOHBI 3ICKTPOIIN3A.

6. Tlpoueccnbl, MPOTEKAKWIIME B 3JEKTPOXUMHYECKHX CUCTEMAX
Kopposus mMeTaioB. XuMHuueckas (razopas) v 3JIEKTPO- ’
XUMHYECKas KOPPO3Hst METALIIOB. Bausinue BHYTPEHHUX U
BHEIIHMX (DAKTOPOB Ha CKOPOCTb XHMHYECKOH KOPPO3HH.
MeTo bl 3a1UThl OT KOPPO3HH.

7. BpIcOKOMOJIEKYIsIpHbIE COAUHEHHSI
BricokoMoneKy/sipHble coeuHeH s (OpraHuyecKue, He- ”
opranudeckue). OpraHugecKue 1 HEOPraHUIeCcKUe moIu-
Mepbl, METO/IBI MOTydeHHs, CTpoeHne, cBokcTaa, Oauro-

Mepbl. BHOMOIHMEpDI.
Htoro 34 - 17 43

4.2. Copepskanue NpaKTHYECKUX (CEMHHAPCKUX) 3aHITHH

[TpaxTHuecKue (CEMUHAPCKHE) 3aHATHA [PH M3YYCHHM JUCUMIUIMHBL HE NPEIyCMOTPEHEI y4eOHBIM
TUIAHOM.



4.3. Copepixanue 1a60paToOpHbIX 3aHATHI

Ne Haumenonariue Tema naboparoproro 3austus | K-go | Camocrostenshas
n/m paszena JUCUHIITHHbL yacop | Padora uanoaro-
TOBKY K ayauTop-
HBIM 38HATHAM
cemectp No |
1 Knaccnbuxauus, csoiictea Texnuka GesomacHocTH U npa- 6 6
XMMUYECKHX dJIeMEHTOB, [1e- BWIa paboTel B nabopaTopuu.
PUOIMYHOCTE CBOMCTB 3/1eMeH- | KucnoTHO-0CHOBHEIE CBOHCTBA
TOB. BaXHEHIIMX KIaccOB Heopra-
HHYECKHX COEIMHEHHUH.
2 | Teoperuueckue ocHOBBI onu- | CBOiCTBA pacTBOPOB, pacyeThl 4 4
CaHMsI CBONHCTB PacTBOPOB. KOHLIEHTpaUMii pacTBOPOB.
3 | Teoperuueckue ocHOBBI onu- | Onpegenenne pH pactBopos u 4 4
CaHHus CBOMCTB PaCcTBOPOB. I'H/IpOIIU3 COJICH.
4 | OKMCIUTEIBLHO- OxucnauTensHo- 3 3
BOCCTAHOBMTENIbHbIE CBOHCTBA | BOCCTAHOBUTENbHBIE CBOHCTBA
sewtecTs. [Ipoueccst, mpore- DJIEMEHTOB.  DJIEKTPOXUMHYE-
KaroIllue B 3JIEKTPOX UMHYE- CKHE TIPOIIECCHl, KOPPO3Hs Me-
CKMX CHCTEMaX. TaJIJIOB.
HUTOI'O: 17 17

4.4. Copepskanue KypcoBOro nmpoexTa/padorsl

Kypcossie paboTbl M KypcoBble NPOEKTHl IPH M3YYEHHH AMCLMIUIMHBI HE HPESYCMOTPEHBI
y4eOHEIM TITAaHOM.

4.5. Coaepixkanue pacyeTHo-rpaduueckoro 3agatus,
HHIAMBUYAJIBHBIX JOMALIHUX 3adaHUI

PacyerHo-rpaduueckoe 3ajjaHHe MpU M3YMEHHM JMCHMIUIMHBI HE NPEIYCMOTPEHO y4eOHbIM
TUTAHOM.

an M3Y4YEHHH OHCHMITIIHHBI yqe6ubm IUIAHOM IPEAYCMOTPEHO BBINIOJIHEHUE WHAHWBHIYallb-
HOI'O JOMALUHEIO 3alaHKA,

Ha BeimosiHeHMe MBAMBUIYanbHOro goMaimiHero saganus (MJ13) npeaycmorpeno 9 wacos ca-
MOCTOSTEIBbHOM paboThl cTyIeHTa 110 pasaenam 1, 2, 3,4, 5, 6.

[lenpto Buimonuenus MJ13 asnsercsa noAroroska ofyuaiouerocs K caMoCcTosTe1bHOM paborTe, B
3aKpEILIEHHH [TONYYCHHOTO TEOPETHUECKOI0 M 3KCIEPHMEHTAIILHOTO MaTepHara.

UJI3 BHINOJHAETCA [0 TEMATHYECKHM HAMPABICHUSAM IO PYKOBOJCTBOM IIPENoOAaBaTelIs
AMCIMNAMHBL 3aganue Ha MJ13 BbIIAETCA CTYACHTY MPENoaaBaTeneM AMCLHHMIUIMHLL U 0opmIiIsieTcs B
MMCBMEHHOM MM JIeKTpoHHOM Buae. MuamsuayanpHOE [IOMAlIHEE 3aJaHHE  ONPEACIACT.
TEMATHYECKOE HAIpaBJieHue; 00BeM BBIIOIHAEMOT0 3a(aHusl; CPOKH BBIMOTHEHMUS, C1a4M Ha IPOBEPKY
H 3aILMTBL.

3ananus no paszmenaM pasbupaloTcs Ha NabOpPAaTOPHBIX 3AHATHAX M 3aLUMIIAIOTC B becene ¢
[IpernoaBaTeeM 0c/e IPOBEPKU IPABUILHOCTH UX BBIITOIHEHHH.

Tunosse 3ananus as UJ13 npusenens! B 1m.5.3 paGodeit mporpaMMbl THCUMIUIMHBL (MOILYILS).

B nporiecce BBINOIHEHHUS MHIMBMYa/lbHOIO AOMALIHETO 3a/1aHus OCYIICCTBIACTCA KOHTAKT-
Hast paGora obyuaronerocs ¢ npenojgasatesiemM. KoHCyIbTallMi NPOBOAATCA B ayNTOPUAX W1 no-
CPEICTBAM 3JIEKTPOHHOMN HHPOPMALMOHHO-00Pa30BATEIBHON CPEIbI YHHBEPCHTETA.



5. OUEHOYHBIE MATEPHAJIbI JIJIS1 IIPOBE/IEHUS TEKYILETO
KOHTPOJISL, TIPOMEKYTOYHOM ATTECTALIUM

5.1. Peanu3auust KOMIeTeHIIHH

1 Komnerenuust OIIK-1 Crioco6en nmpuMeHATE ecTecTBeHHOHAYYHBIE U 06-

IEUHKCHEPHBIC 3HAHUS, METO/Ibl MATEMATHYECKOT0 aHANN3Aa K MOJICIMPOBAHKS B IIPO-
(beccuoHanbHOM AeATENBHOCTH.

Hanmenosanue HHIAHKATOPa JOCTHHKCHHS

KOMIIETEHIIHH

I/ICHOHBBYGMHC CpeJcTBa OLIEHHBAHHA

OI1K-1.3. O0BbsCHSET CYIIHOCTh XUMHUYE-

3K3aMeH, BBINOJHEHHE M 33lIMTd HHAWBHAYaJIbHOI'O

CKMX SIBJICHM} 1 IIPOLIECCOB Ha OCHOBE 3Ha- | JIOMAIIHEro 3ajJaHus, BBINOAHEHHME U 3amura jabopa-
HUH OCHOBHBIX MOHATHI M 3aKOHOB XMMHH, | TOPHBIX paboT.

[IPOBOJHUT DKCIICPHUMCHTEI 110 3a/laHHOH Me-
TOAUKE H aHATIHU3UDYET KX PE3YJILTATEI.

5.2. TunoBbie KOHTPOJIbHbIE 32/1AHUS VISl IPOMEKYTOYHOI aTTecTaAluM

5.2.1. llepeyeHb KOHTPOJIbHBIX BONPOCOB (THIMOBBIX 3aaHMI) AJ1s1 IK3aMeHa

Ne HaumeHnoBanue
/i | pasfesa AMCUHILIMHb]

CouieprxaHue BOIIPOCOB (THIIOBBIX 3aaHM)

1 Knacendukanms,
CBOMCTBA XMMHUUYECKHMX
snemeHToB. Ilepuo-
JIMYHOCTL CBOMCTB
3JIEMEHTOB.

ITonstue npeamera «Xumusy, [TorsTre aroma, MOJEKYJIbl, Bellle-
cTBa (MPOCTOE, CI0KHOE).

[Tepuoanueckuii 3akon u cucrema J[.M. Menjeneera (ocHOBHbIE
MOJIOMKEHHUS ).

BaneHTHOCTE M CTEIIEHb OKMCIIEHHS] AJIEMEHTa

Knacendukauus semiects. BaxkHeine KJ1accel HEOPraHMYeCKux
BELLECTB (OKCH/Ibl, OCHOBAHUS, KMCIOTHI, COMIM), UX XMMUUECKHE
CBOMCTBA, MIOJIyUEHHE.

MeTanisl 1 HeMeTalIbl, X XUMHUYECKME CBONCTRA, IIOIyYeHHE,
IIPUMEHEHHE,

Crpoenue aroma. [TocneqoBaTenpHOCTh 3aNI0IHEHUA aTOMHBIX Op-
OuTaneil 31eKTPOHAMH.

[Tpusmun HauMensiel 38eprun (npasusio Kieukosckoro). [Ipuh-
i [Taynu. [pasuno XyHna.

[onpasaenenue 2J1EMEHTOB Ha s-, p-, d- u f-cemeitcTna (00mas xa-
PAKTEPUCTHKA, BAJICHTHOCTH, CTEIIEHN OKMCIEHHS!, HAXOK/ICHHE B
IPUPOJIE).

KganTtoBsle uucia (rnaBHoe, OpOUTAIEHOS, MATHUTHOE, CIIMHOBOE):
ornpeaeJaeHnA, 0603Ha‘IeHI'IFI, 4yTo xapaKTepusymT

Kopaneurtnas casb. [ubpuausanus aToMHbIX opouranei. Tumbl ru-
Gpuansaiy. VoHHas cBsi3b. DIEKTpoOTpHIaTeTbHOCTh. CpoaCTBO K
JIeKTpOHY. MeTalTiyeckas CBs3b.

Harmuuure B MOJIEKY/IIPHOM ¥ HOHHOM BH/E PEaKLUM CIeAyHONX
npespamenuit: Ca — Ca(OH); — Ca(H,PO04) — Caz(POy)s.

CocTaBbTe B MOIEKY/ISSPHOM ¥ HOHHO-MOJIEKY/IIPHOM BHJIE PEaKLUH
MOyYEHHs BCEX BO3MOXKHBIX CONEM MCXOs M3! M'MAPOKCHIA allio-
muaus (111) 1 cepHON KHUCIIOTEL.

Hanumure GopMysibl OKCHIO0B, COOTBETCTBYIOUIME yKa3aHHBIM '/l




pOKCHAAM W TOATBEPMTE CBOHCTBA OKCH/OB XMMHMYECKHMH YpPaB-
Henusmu: Ca(OH),, HNO,, AI(OH),,

3akoHunTe ypaBHenus peakuui: BaOHCl + NaHS =; Mn,0O; +
Na;O =; BeO + Ca(OH), =.

Hanummre s1exkTporHyio Gopmyny aroma 57€MEHTa W Ha30BMTE
€ro, €CIM 3HAYEHUsS KBAHTOBBIX uucen (m[my; m;) cleunywoliue:
3,0,0,+1/2; 3,0,0,-1/2; 3,1,-1,+1/2; 3,1,0,+1/2.

ITo JaHHbIM O KBAHTOBBIX YHCJIaX M YHCIIE 3JIEKTPOHOB HA BaJIEHT-

HBIX OPOMTANAX COCTABE MIEKTPOHHYIO (OPMYITYy aToMa H YKaKHUTE
Ha3BaHue ementa; n=3, =1, N,=6.

OcHoBHEBIE 3aKOHEI
XHMHH,

Mous. Uneno Asoragpo. HopmasbHblie ycinoBus.

Mossubiit 006eM raza, AGconoTHAd U OTHOCHUTENIbHAS [JIOTHOCTE
rasa.

YHHBEPCB.:IBHHH rajoBaf 1moCTofAHHAaA, €€ YMCICHHEBIC 3Ha4YCHHA, [bl*l-
3HYECKHH CMBICII,

OCHOBHBIE CTEXHOMETPHUYECKUE 3aKOHB! (3aKOH ITOCTOSIHCTBA COCTa-
Ba, 3aKOH COXPAHEHMS MAcCHI)

OCHOBHBIE I'a30BbIe 3aKOHBI XUMHH (BEKOH 3KBHBAJICHTOB, 3aKOH
ABOrajpo ¥ CleJICTBUA U3 HEro, 3aKOH NapUMaIbHBIX JaBIeHUH, 3a-
KOH KpPaTHBIX OTHOLIIEHHf’I, 3aKOH IIPOCTBIX 00BbEeMHBIX OTHOMGHHﬁ,
3akoH boins-Mapuorra, 3akoH ['eii-JIroccaka, 00beAMHCHHEIH ra3o-
Bblil 3aK0H boiins-Mapuorra u Ieii-Jlioccaka)

Vpasuenue Menaeneena-Knaiinepona.

DKBUBAJICHT W MOJIIPHAs Macca SKBUBAICHTA MPOCTBIX M CI0JKHBIX
BELUECTB, KBMBA/IEHT U MOJApPHAs Macca DKBMBAJICHTA BELIECTBA B
peakiuu. DKBHBaICHTHBIH 00BeM 1a3000pa3HOro BElIECTBa.

Kakoii o0bem rasza (H.y.) BLIICIUTCS [PH B3aUMOJICHCTBHH CONISHOM
KHMCJIOTHI ¢ 2 T U3BECTHAKA, comepxkaiuero 12% npumecei.

Cocras Beutecrsa, mac.%: 62,1 — yrnepoaa; 10,3 — Bogopoaa; 27,6 —
kuciropoad. MonekyaspHass macca BeriectBa paBHa 57,6 r/MoIb.
BoigectH ero Gopmyiy.

Kakosa mMacca ¥ 00beM IPOAYKTOB peakuuu pasjoxenus 1,8 T kap-
bonata maruus (125°C, 1,1 at™m), eciu cojepaHue OCHOBHOIO Be-
IIECTBA B HCXO/AHOM IPOJyKTe cocranigeT 85%.

Haittu 06bem rasza npu H.y. ecnn nipu 91°C u naBnenun 98,7 klla
HEKOTOPOE KOJIMYESCTBO ra3a 3aHuMaeT 00beM 680 mir.

Omnpeznenure MOTAPHYIO MacCy 3KBUBAIEHTA [I€PMAHIaHATA Kalus B
peakiuu: KMnOs + FeSO4 + HSO4 = KpSO4 + MnSO4 +
FCQ(SO4)3+HQO

Ha Boccranosiienue 16,12 r okcujia AByXBaJICHTHOIO METalljia Tpe-
Byercs 8,96 1 Bogoposa (H.y.). Beranciaure MOIApHYIO Maccy SKBH-
BAJCHTA METAN/IA ¥ €r0 OKCH/A. YKaKHTe, Kakoi 910 meTam?

OO1uiue 3aKOHOMEPHO-
CTH OCYILECTBIIEHHS
XHMHYECKHX Ipouec-
COB.

TepMOXUMHUS (TEPMOAHHAMUKA). DHEPreTHIecKue 3Q(PEKThl XUMHU-
YECKMX peaxLii.

BuyTpenHsis 9HEPrus ¥ SHTaAbNHs. 3aKOH COXPaHEHHs SHEPTUH.
3axoH ['ecca, cnenacTBus U3 Hero. TepMOXMMHYECKHE YPaBHCHHMA.
Dueprus ['n66ca. Ycaosus caMOIPOU3BOJIEHOTO IPOTEKAHMUS peak-
umii. DHTporus, ee QU3NIECKUHA CMBICIT.

CKOpOCTh XMMHMUYECKHX peaxiuil. KOHCTaHTa CKOPOCTH XHMHMYECKOM
pEaKLHH.

3aKoH AEHCTBYIOIIMX Macc.

BinsiHue TeMIIepaTyphl Ha CKOPOCTh XMMHYECKHX Peakuui (npasu-
1o Baut-I'odda).

DHeprusl akTUBALMH, ¢e PUIMUECKUI CMBICIL.

Xumnueckoe pasHoBecHe. KOHCTaHTa XMMHYECKOI'0 PaBHOBECHS.




[punuun Jle-1llatenbe. Bausuue Temneparypsl, AaBieHus, 00bema,
KOHLIEHTPALMH Ha CMEIIeHHE PABHOBECHS B PEAKIIHH,

PaccunTtaiite CTaHJapPTHOEC U3MEHCHHE 3HTAJIBIIMHY B PEAKIIHH.
2H,S(r)+30,(r)=2805(r)+2H,0(r).

IIpn KakoHd TemmepaTrype CaMONPOHM3BOJIBHO MOMAET peakius
CaCO;(k) — CaO(x) + COx(r).

Onpenenuts AS® gns peaxunn: CaO(k) + H,O(0x) = Ca(OH),(x).

Bo ckoibko pa3 u3MeHUTCst CKOpOCTh peakunu: 2A + B = A,B, ecin
KOHUEHTPAIHIO BEIECTBAa A YBEIUYUTh B 4 pa3a, a KOHLUEHTPALUIO
BeuecTsa B yMeHbIInTh B 2 pasa.

B KaKOM HalIPaBJICHHH CMECTHTCH XHMHYECKOC PaBHOBCCHE B pCak-
HHH
Na(r) + 3Ha(r) = 2NHj(r); AH® =-92,4 x]Ix.
a) IIpY [IOHIDKEHUH TEMIIEPATYPHI;
0) npH NOHMIKEHUH JIaBJICHHUS,
B) MPH YBEJHUSHHH KOHUeHTpauuu 2NHz?

Kak m3menuTcsa ckopocts mpsamoit peakiuu Np + 3H; = 2NH; npu
YBEIUYEHNH [1aBj1eHus B 4 pasa’

Teopernueckue ocHo-
BbI OIIMCAHUS CBOMCTB
pacTBOpOB.

PacrBopsl, npupona pactsopos. [lnoTHOCT: pacTBopa, pacTBOpH-
MOCTh. HachiieHHbIe, HeHAChIIEHHBIE H NIEPECHIIIEHHBIE PACTBOPBI.

Crioco0Obl BEIpaKeHUS! KOHLGHTPAIIMK PacTBOPOB (IIPOLECHTHAS,
HOpMaJIbHasl, MOISPHAs, MOJISIbHAS, TUTD).

JKecTKOCTh BOJIBI M METOJIBI €€ YCTPaHEHHS.

3akonsl Payns. Kpuockonuueckas v 30ynHocKonuyeckas KOHCTaH-
TBI: (O1pe;1 e1eHus, PU3MIECKUH CMBICH).

OcMOC H OCMOTHYECKOE 1aBIIEHHE.

Teopwust 2JISKTPOIUTHYECKOM IMCCOLMAMH Apperuyca.

CunbHble 1 c1a0ble 3JIEKTPONUTEL, IPUMEPHI UX AUMCCOLMALIMH,

DKBUBAIEHTHAS 3IEKTPOIIPOBOAHOCTb. V30TOHHYECKHH KOdDuLm-
EHT.

CBsi3b ME/1y KOHCTAHTOM M CTEIEHBIO AMCCOLHaliy (3aKoH pas-
6asiiedns OcTBanbaa).

Juccoumanus Boant. KoncraHTa auccouualdy BOIbL.

[Ipou3BesieHne PACTBOPUMOCTH, HOHHOE NIPOM3BEICHHUE BOIBL.

Bonopoasblii 4 ruapoKCHIIbHBIA mokasarenu. [lkana kuca0THOCTH
pacTBOPOB.

["'uaponus cosieil, ero puanMyecKui CMBbICI.

KoHcranTra u cTeneHs ruaponusa. Bausuue Ha AHTEHCUBHOCTb TH/-
pOJIM3a pa3IHuHbIX (PAKTOPOB.

ITpasuio beproiie-MuxanieHko.

Pacuer pH KucnoT, OCHOBaHMH, COJIEH,

[IpuBeauTe ypaBHEHUs AMCCOLMALIMM CICAYIOUIMX BEIIECTB! HNOs;
H;S103; Fe(OH)s.

Hamumure ypaBHeHWs THAPONU3a B MOJIEKYNAPHOM M HOHHO-
MOJIEKYIsApHOIT hopMax, Ha30BUTE BCE COSIMHEHMA M YKaKHUTE pe-
akuuio cpenbl (pH) pacTBOPOB CIEAYIOUMX COJIEH: METacuIuKaTa
kamst, cynbgara xenesa (I1), kapbonara xenesa (I11).

Onpenenute Benuuumny pH Boaxoro pactsopa CEpPHOH KHCJIOTEI
konuenrpauun 0,05 monb/i, ecau CTENEHb AMCCOUMALNK paBHa
58%.

B kaxom obbeme 2 M pactsopa cogepxkutcst 9.8 r HoSO4?

Onpesenute NPOLUEHTHYIO KOHIEHTPALMIO PacTBOPa, MOJy4CHHOro
npu cmeumusanun 250 mn 10%-uoro (p = 1,066 r/mia) 1 400 mn
26%-1oro (p = 1,186 r/mu) pactsopos H;SO4.




Bbruucnure npoueHTHOE coaepxanue 6e3B0AHON conu B pacreope,
cogepakautee 10 r CuSO4-5H,0 B 150 r BOABI.

OKHCIUTENBHO-
BOCCTAHOBHTEIILHEIE
CBOHCTBA BECILECTB.

OKHCIUTE/IBHO-BOCCTAHOBHTEILHBIE Peaxkiii, MX THIIBI W MPaKTH-
HYECKOEC 3HA4YCHHC.

MeTons! ypaBHHBAaHHS OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHit
(METO/1 371eKTPOHHOTrO HanaHca H HOHHO-3IEKTPOHHBIH METOI).

[IpuMepsI TUIIMYHBIX OKMCIMTENEH 1 BoccTaHoBUTENeH. [Iponeccsl
OKHMCJIEHUSI M BOCCTAHOBJICHHSL.

CranpapTHblil MOTEHIHA, HAIPABICHHE IPOTEKAHNUS OKUCIIUTEb-
HO-BOCCTaHOBMTE/bHBIX PEaKIH.

ITousitue ((3H’3KTp0XI/IMI/I}I)>. Ilonsarue dHOJla, KaTo/la.

Pan manpsixenuit MetamwioB. HopMasnbHBIH BOJOPOAHBIH 37€KTPOI.

Ypasuenue Hepucra.

I"aneBaHU4ecKHE 3JIeMeHTHL. DneMeHT Axobu-Hdanunsna. 3/C ramns-
BAHHYECKOI'O 2JICMECHTA.

Snexrponus. 3akousl Papanes. ObnacTy NpUMEHEHHUs 3JIEKTPONIH3a
(Ios1y4eHHE METANI0B, TalbBaHOIIACTHKA).

YpaBHs#TE peakiM0 METOI0M 3JIEKTPOHHOTO 6ananca 1 yCTaHOBU-
te ee tutl: Fe,0;+ CO = Fe + CO,.

YPB.BHE}?ITE peakii0 HMOHHO-3JIEKTPOHHBIM METOLAOM, ONPCACIHTL
HallpaBJICHHEC IIPOTCKaHHUE XHMHYECKOH PEaKlHH:
Zn+H,80,=H,S+ZnS0O,+H>0

CocraBbTe cXeMy raJbBaHUUECKOrO 7E€MEHTa, COCTOSILEro U3 Mea-
HOM U cepeOpsiHOIt MIacTHH, ONYIIEHHBIX COOTBETCTBeHHO B 1,2 M 1
1,5 M pacrBopsl ux coned. Hanuiuure ypaBHEHHS IIEKTPOAHBIX
npoueccop # Beryucaute IJC raabBaHUYECKOTO 3JIEMEHTa €ClIU
E°Cu®"/Cu=0,34 B; E°Ag /Ag = 0,80 B.

CocTaBbTe CXeMY AJIEKTPOIM3a paciuiasa ¥ BojaHoro pactsopa FeCls
Ha WHEPTHBIX 371exkTpojax. Kakas macca BellecTBa BBIIEIWTCA Ha
aHojJe M3 paciuiaBa, €ClM Cujla TOKa paBHa 1,36 A, a Bpems 3jek-
Tposu3a — 2,4 yac?

[Ipoueccsl, nporexa-
HOIIHE B IICKTPOXH-
MHYECKHX CUCTEMAX.

Koppo3us meTauios.

Buasl koppo3iu MeTaIoB.

MeTtozp! 3alMTh OT KOPPO3HH.

Kaamuit Haxonurcs B KoHTakTe ¢ onoBoM. Kakoil metann Oyner
KOppoaupoBaTh B KHcnoit cpeme. Jlalite cxemy oOpasyromerocs
raJlbBaHH4YECKOIo 3J1EMEHTA.

BbICOKOMOIEKYIIAPHBIE
COCIMHEHMUS.

BbICOKOMOJIEKYIISIpHBIE COEAMHEHUs (OpraHMyYecKHe, HeopraHude-
CKHe).

OpraHuyecKue 1 HEOpPraHHYCCKHE MOJMMEpE] (IPUMEpLI, IpUMeHe-
HHE).

Onuromeps! (IpUMepbI, TPUMEHEHHE).

buornonumMeps! (MpUMepsl, TPUMEHEHHUE).




5.2.2. Tlepeyenb KOHTPOJIBHBIX MAaTEPHAIOB
AJIs1 3AIMThI KYPCOBOI'0 IIPOEKTa/ KYpCOBOii padoThI

Kypcossie paboTel 1 KypcoBble MPOEKThI [IPH U3YYEHHH AMCUMILTHHB HE MPEAYCMOTPEHbI yueGHbIM
IJIAHOM.

5.3. TunoBbie KOHTPO/IbHBIE 3aJaHUst (MATEPHAJIbI)
JJIs1 TEKYLLEero KOHTPOJIsI B cemecTpe

Texymmit KOHTPO/Ib B TEUCHHE NEPBOIO CEMECTPa OCYILECTBISAETCS B (JOPME BBITIOTHEHUS U
3aLUMThl MHANBUIYAIBHOTO JOMAIHEr0 3a/aH1s; BBIIIOIHEHUS W 3aILMTHl IaOOpaTopHbIX paboT.

Ilepeyenb KOHTPOJILHBIX BONPOCOB (TUNOBBIX 3agannid) aas U3

CBOMCTBA XUMHYECKHX
ssieMeHToB. [Tepuo-
JIMYHOCTE CBOMCTB
3JIEMEHTOB,

Ne Haumenoanue Cojiepsanue BONPOCOB (TUIIOBBIX 3a/1aHHIT)
n/u | pasgena AHCUMIUIMHEI
1 Knaccudukanus, 1. Hanummre hopMyitel coeauHeHnH, UX rpaduyueckue GopMyIbL:

oxcua aszora (V), ruapokeup onosa (IV), cepHucras kucnora, op-
todochar mean (II), rUaPOOPTOCHIMKAT KaNbIMsL, HUTPAT THJIPOK-
COATFOMMHHUA.
2. Hanuiure Qopmysibl OKCHIOB, COOTBETCTBYIOIIUE YKA3aHHBIM
rHAPOKCHJIaM. YKAKUTE KHCI0THO-OCHOBHbIE CBOHCTBA OKCH/I0B H
MOATBEPAUTE XUMAYECKUMHU PEeaKIUAMU
HCIO, NaOH, Be(OH),.
3. 3akoHunTe ypaBHEHHE peakLuil:
Ca0O + S0, =; Zn0O + NayO =; CO; + Ba(OH); =;
KOH + H,Si0; =; HBr+ Mg(OH), =, NaHSO,4 + CaOHNO; =.
4, CocraBbTe B MOJEKYJISPHOM BHIE PEaKLMU MOITYUYEHHUsA BCEX
BO3MOXHBIX  COJEH UCXOAS U3: IMAPOKCH/A IIMHKA U CEpHHU-
CTOH KMCJIOTBL.
5. HanuiunTte B MONEKYISPHOM BH/IE PEaKIIMU CIEIYIOIIMX MpeBpa-
IIEHHI:!
FeS — SO; —» SO; — H,SO4 — ZH(HSO4)3 — ZnSOy
6. [IpuBeguTe IOIHYI0 M XApaKTEPUCTUYECKYIO (pOpMYJIbl aTOMOB
Zn, Co, Tc B HOpManbHOM U BO30Y)KIEHHOM COCTOSHHSX, MPHBEIN-
Te rpa@uyuecKyr0 JIEKTPOHHYIO (OPMYJy BaIEHTHBIX MMOAYypOBHEH
3JIEMEHTOB B BO30Y)K/I€HHOM M HOPMAlbHOM COCTOSIHMAX, YKaKUTE
BO3MOKHBIE BameHTHOCTH. [IpuBeaute GopMyibl THIPHAOB U OKCH-
JI0B, COOTBETCTBYIONIME BBICILMM CTENEHAM OKHCIEHHS 3THX 3Je-
MEHTOB.
7. Hanummte 31eKTPOHHYI0 GOpMysly aroMa 3jeMEHTa U Ha30BUTE
ero, €ciiM 3Ha4eHMs KBAHTOBLIX yucen (n, £, my, m) 3NEKTPOHOB Ba-
JIEHTHOTO SJIEKTPOHHOTO €105 CIEYIOIINE!
3.2,2,+1/2;3,2,1,41/2; 3,2,0,+1/2; 4,0,0,+1/2; 4,0,0,-1/2.
8. OxapakrepH3yiiTe KBAHTOBBIMHM YHUCJIAMH CIIEAYIOIIME COCTOTHUSA

DIIEKTPOHOB!
4s

2p 3d
RN AU
9. CKOIBKO 3HAYEHUH MATHHTHOI'O KBAHTOBOI'O 4YHCJI4 BO3MOYKHO
JUIS 3IEKTPOHOB YHEPTeTHYECKOTO MOypoBHs ¢ £ = 37




OCHOBHBIE 3aKOHBI
XHUMHH,

1. Onpesesmite SKBUBAICHT H MOJIIPHYIO Maccy IKBHUBAJICHTA cep-
HOM KUCIIOTBI B peaKkLUu

2H,;804 + Ca(OH), = Ca(HSO4), + 2H,0.
2. BewecTBo COCTOMT U3 MarHus, BOAOPOAA, YIIIepoja U KHCIOpoa;
maccel HaxoasaTes B cootHowenun MgiH:C:0 = 1,01:0,083:1:4.
BriBectu opmy.y BelecTsa.
3. Kakos obwvem CO,, 3anuMaeMslii 1 MOnb rasa mpH TeMmiieparype
27°C u pasnenun 1,5 atm?
4, U3 1,35 r oxcupa merania nomysaercst 3,15 r ero uurpara. Bel-
YHCIMTE MOJISIPHYIO MAacCy SKBUBATICHTA 3TOI0 METaJLIa.
5. Kakoit obsem mpu 20°C u 99,06 KIla dyaer 3anumars CO,,
NoIyYeHHBIH 1py B3aumoeiictsun 0,5 5xB kapboHaTa ¢ KHCIIOTOMH?

O61une 3akoHOMEPHO-
CTH OCYIICCTBJICHHA
XMMHYECKHX IpoLec-
COB.

1. Onpenenuts suTanBNUI0 00pazoBanust CaHPO4(k), eciu
2Ca(OH),(x) + P,0s(x)=2CaHPO4(x) + 2H,0(r); AH® = —1587 /Il
2. Tlpu coeaunennu 2,1 1 xenesa ¢ cepoit Beiaeauaocs 3,77 kJbx
Ter1oTel. PaccuuTars sHTATBNNIO 00pa3oBaHus cynbduaa xenesa.
3. Ilpu xakoii TeMIepaType HaCTYIIUT PABHOBECHE CHCTEMBI?
CO(r) +2H;,(r) = CH30H(x)
4, Duransnus pactBopenusa Na,SO; B Boae pasua —11,3 k/lx, a a1~
tanbnus ruapatauun Na,SO; paBna —58,4 x/x. BoravciauTs 3H-
Tajbnuio pacTeopenus Na,SO;-7H,O B Boze.
5. Haittu AH® peakuun MgCO;(x) = MgO(x) + CO,(r) mpu 25, 500
u 1500°C; npu xakoi Temieparype peakis MOHIET CaMONpOoM3-
BOJIBHO?
6. Bo ckonbKo pa3 cieayeT yBeqHYMTh KOHLEHTPALUIO BerecTsa By
B CUCTEME
2A,(r)+ Ba(r) = 2A,B(r),
yTOOBI NPH YMEHBILEHNM KOHLEHTPALMK BeulecTsa A B 4 pasa CKo-
POCTB NPSAMOil peakliuH He U3MEHNIAch?
7. TemnepaTypHblii KO3(Q(HIMEHT CKOPOCTH HEKOTOPOH peakinu
paseH 2.3. Bo cKkoibKO pa3 YBEIHMUMTCS CKOPOCTh 3TOM peakiuu,
€CJIM MOBBICHTH TeMIeparypy Ha 25 rpaaycos?
8. B KakoM HarpaBjIeHUH CMECTHTCS PABHOBECHE B PEAKLIMH:
2H,(r) + O,(r) = 2H,0(r); AH® =-483,6 x/Ix
a) IIpH MOBBIILICHUH TEMIIEPaTyPhl;
0) npu NOHMIKEHUH JABJICHHUSA,
B) IpH yBenuuenuu Koruentrpauny 2H,0?
9. Jua peakuun Ha(r) + Bry(r) = 2HBr(r) npu HexoTopo# Temmnepa-
type K = 1. Onpeseauts cocTas (B MpoLEHTaX 10 00beMy) paBHO-
BECHON PEaKIMOHHON CMECH, SCIIM MCXOJHAsA CMECh COCTOsIa U3 3
mosiei Ha u 2 mosneit Br.
10. Cranpaprroe usmenenue snepruu I'nb6ca ans peakunu A + B =
AB 1ipu 298K pasno —8 k[{x/Moss. Hauansuble koHueHTpauun [Al
= [B]o = | monb/i1. HaiiT KOHCTaHTY paBHOBECHA PEAKIHH U paBHO-
BecHbIe KOHIeHTpaluK BenecTs A, B u AB.

TeopeTuyeckue 0CHO-
BbI OITMCAHUS CBOMCTB
paCTBOPOB.

1. KakoBa npoLeHTHAas KOHLEHTpauus pacTBOpa, MOJyHEeHHOro NpH
pactBoperun 10 r nosapentoit conu B 100 r Bozbi?

2. OnpejieTuTe TPOLIEHTHYIO KOHIEHTPALMIO PACTBOPA, [TOJYyYCHHO-
ro npu cmemusanun 200 r 2,5%-noro u 400 r 3,25%-Horo pacTBo-
pos KOH.

3. Paccumraiite MOISIpHYI0 KoHueHTpauuio pacrsopa NaOH, B 100
M kotoporo coaepxkutest 10 r KOH.

4, CKonBKO rpaMm XJIOpU/A Kalusa COACPHKHUTCA B 500 mn 0,1 H. pac-




TBOpa?
5. Cxonbko ma 0,2 H. pactBopa H,S noiiner Ha Heitrpanu3zauuio 40
mi 0,1 H. pacrBopa KOH?
6. [IpuBeauTe ypaBHEHHS IMCCOLMALINY CIEAYIOUIMX BEMIECTB:
HNO;;; ['11803; FG(OH)z(:I; KHCI'QO?; NaCIO4.
7. Kakue u3 nepeuncieHHbIX HHXKE PeakUuil MpakTHHecKHu MAYT 10
KoHUa (HeoOparumo)? OTBET MOATBEPAMTE YPABHEHUSAMH COOTBET-
CTBYIOLIMX PEAKLMH B MONIEKY/ISAPHONH M HOHHOH (opme.
CH3COONa + HCI —» ; NH4CI+ KOH —; FeCl;3 + H;SO4 — ;

Fey(SO4); + ZnCl; —» ; BaCl, + NaNO; — .
8. Hamuummure ypaBHEHMs THAPOIM3a B MOJIEKY/IAPHOH M HOHHO-
MOJIEKYJISPHOIT pOpMax M yKaKHTE PEakUMIO CPElbl CIEIYIOLIMX
coJeit:

Na;CrOy; Fe(NOs);; AlS;.

9. Urto npou3oiier, eciu CIUTh PACTBOPLL: a) XIOpH/a ATIOMUHUS U
kapOboHaTa Kanus; 0) XJa0puaa aMMOHHSI M METACHIIMKATA HATPHs?
10. Onpenemite Bennuuny pH Boaxoro pacrsopa H,SO; konuen-
Tpauuu 0,1 MoJIB/11, €CiIM CTeMeHb AUCCOIMALIMU T10 TICPBOH CTYIICHH
cocragnuser 1%.

5 | OkucnuTensHo- 1. YpaBusiiTe peakuuio MEeTOA0M 31EKTPOHHOro OanaHca, ykaxure
BOCCTAHOBUTEIIbHbIE OKMCIHMTENL M BOccTaHoBuTeNb, K KakomMy THIly OTHOCHTCS 3Ta
CBOMHCTBA BEILIECTB, OKMCIIMTEIILHO-BOCCTAHOBUTENIbHASL PEeaKIHs?

KMnO,4 = K;MnOy4 + MnO; + O,

2. Bosmoxkna nu peakums HNO; + H,S = S + NO + H;0, ecan
CTaHOAPTHLIC ITOTEHIHAIBI PEAOKC-11ap cocTaBastoT: E°s/s2-=—0,48
Bu EONO‘-}—.*FNO = 0,96 B?

3. CocTaBuTh CXeMy rajJbBaHHYECKOTO JJIEMEHTa, COCTOSILEro U3
CBMHLOBOH X XpOMOBOH MIACTHH, OMYLUIEHHBIX COOTBETCTBEHHO B
0,6 M u 0,9 M pacteopsl ux conei. Hanucarb HOHHBIE ypaBHEHMS
peakumii U ypaBHEHHs 3JIEKTPOAHBIX rpoiueccoB. Beruucaurs J/1C
rajgpBaHuyeckoro snemenra. E°pp2+/pp, = 0,126 B; E°ci+/cr = —0,91
B.

4.CocraBuTh CXeMy OJJIEKTPOJIM3a paciaBa M BOJAHOIO pacTBOpa
KNO; na uHepTHbIX 37exkTpoaax. Kakas macca BELIECTBA BbIACIUT-
Cs Ha KaToJe M3 pacIljlaBa, €ClM CWa TOKa paBHa 3,2 A, a Bpems
3JIEKTpOJIn3a — 2,7 yac?

6 [Iponeccel, nporeka- 1. Xene3o maxomutcs B KOHTaKTe ¢ xpomom. Kakoit metann 6yner
IOLIHE B 37IEKTPOXH- KOppOAHpOBaThH B IEI0YHOM cpene. [ailiTe cxemy oOpasytolierocs
MHYECKHX CHCTEMaX. [IPU STOM ra/IbBAHHYECKOr0 DJIEMEHTA.

3aumTa 1a60paTopHBIX PaboT BO3MOXKHA I0OCIIE MPOBEPKH NPABUIBHOCTH HX OQOPMIEHHS H
BBITIOJIHEHMA B JJaGopatopuu. 3amiura IPOBOIMTCA B TMCBMEHHOM (OpME B TEUCHHE 3aHATHS.

Ilepevenb KOHTPOJBLHBIX BONIPOCOB (TUIOBBIX 32/1aHMiA)
JUISI 3AIMTHI J1a00paTOPHBIX padoT

B s
s IR T Conepxadue BOIPOCOB (THUIIOBBIX 3a/1aHUM)
n/n pasjiena AUCUHUILTHHBI
1 1. Knaccuuxarus, CBOUCTBA Hanumure GopmyIibl COEAMHEHMH 1 UX rpaduyecKue

XxuMuyeckux 3aementos. [lepu- | dopmymnsl: okena 6opa, THAPOKCH/] MarHis, YrojlbHas
OMYHOCTD CBOMCTB 2IEMEHTOB. | KMCIOTa, XpOMAT aIIOMUHHUS, THApoopTohochar Kaib-
(KHcI0THO-OCHOBHBIC CBOHCTBA | LM, HUTPAT THAPOKCOOI0BA (IV).




B&)XHENIIHX KJIACCOB HEOPTaHH-
YECKHX COeMHEHHUH).

Hanmumre Gpopmyiis OKCHAOB, COOTBETCTBYIOIIME YKa-
3aHHBIM THAPOKCHAAM. YKAXKHUTE KHCIOTHO-OCHOBHbIE
CBO}CTBA OKCH/IOB H IIOATBEPHTE XUMUYECKUMH PEaK-
uvamu:  H>SO;, Cu(OH); Cr(OH);.

3aKoHUMTE YPABHEHHE PeaKimii;
CaO + SIIO_? =" Nng ¥ MgO =
H>;CrO4 + Ba(OH); =;
+ BaOHBr =.

Zn0 + CdO =;
Ni(OH); + H,SO4=; KHSO,

CocrasbTe B MOJICKYJIAADHOM BHE PEAKLHH [TOJTYUCHHA
BCEX BO3MOKHBIX COMEH MCXOAS U3:  2udpokcuoa maz-
HUs U xpo.a-zo&oﬁ Kuciomsl

Hanuimre B MOIeKyJIspHOM BHJIE PEAKIIUU CIACTYIOIIUX
MIPEBPAILEHUH;
Og -2 S02 —)SO; ﬁ*H;SO,,f '_}ng(HSOQf)Z —)BaSO4

4. Teoperuueckue OCHOBEI OIH-
CaHMA CBOHCTB PacTBOPOB.
(CsoiicTBa pacTBOPOB, PacyeThl
KOHILEHTpALHil pacTBOPOB).

Kakosa npouesTHas KOHIEHTpALUs PacTBOpa, MOJydeHH(
1pu pacrBopenuu 15 r Na,CO; B 150 r Boas!?

PaccuuraiiTe HOPMaJIBHYIO U MOJIAPHYIO KOHLEHTPALUH Pi
TBOpa HUTpaTa xenesa (1I), B 200 M KOTOpOro coaepxul
9 r conu.

Kaxyto maccy ruapokcuaa Kanus Heo0XoauMo npubdaBuTi
1 n 18 %-noro pacteopa rugpokcuaa kaaus (p=1,41 r/m
41006l M0aY4HTh 32 %-Hbl pacTBOp?

Kakium oObemMoM & H. pacTBOpa CEPHOM KHCIIOTBI MO
MOJIHOCTBIO NepeBecTH B cyabdar 2,65 1 18%-Horo pacTnd
kapOonara Hatpusa? Kaxoil obbem 3aiiMeT BbIACIHMBLUHK
ra3 (25°C, 1,3 atm.)?

PacrBopumocts xaopuja Hatpus npu 20°C cocrapisaeT 3¢
r, a npu 100°C — 39,8 r ma 100 r Bogsl. Kakas macca co|
BBITAZAeT B 0cagok npu oxaaxaenun 500 r pactsopa ot 1
a0 20°C?

4. TeopeTuueckue OCHOBBI OIIH-
CaHMUs CBOHCTB PaCTBOPOB.
(Onpenenenne pH pactsopos u
THAPOIIH3 COJIeit).

Hanummre ypaBHeHMS B MOIEKYJISPHOH M HOHHO-
MOJIEKYJISIpHON hopmax:
a) Pb(NO3); + K>S =; 6)CH;COONa + H,S50, =

[Ipusenure ypaBHEHHE IHUCCOLMAIIMM JJIEKTPOIHUTOB B
pactBopax: BeSOy, H3PO3; (CuOH),SO;4

HanummTe ypaBHEHME THAPOIM3Aa B MONEKYIAPHOH H
HOHHO-MOJIEKYIAPHOR dbopmax, u
YK@KUTE PEaKIHIO CPelbl PACTBOPOB CIIEAYIOMIUX COE/IU-
HeHnit: HuTpaTta OepuLus, cynb(uaa HaTpHs.

Onpenennte sennunny pH 0,05 1 pactsopos Ca(OH), u
HNO,, a taxxxe 0,02 M pactBopa propuaa Kanus,

3
KaxoBb KOHIEHTPALUK HOHOB 1 MoJsIeKyn B 5.107 mo-
JIAPHOM PAacTBOPE THAPOKCHU/IA KAJIbIUS, €CIIH CTETICHb
auccomannu pasua 85%?7

5, 6. OKUCIUTENLHO-
BOCCTAHOBHUTEJILHBIE CBOMCTBA
pemects. [Iponeccsl, npoTeka-
IOIIME B AMEKTPOXUMHUYECKUX
CHCTEMAaX.

(OkucnuTenpHO-
BOCCTAHOBUTE/ILHBIC CBOMCTBA
IEMEHTOR. DIIEKTPOXHMUYE-

VpasusiiTe peakuuio METOAOM JJIEKTPOHHOro Oanauca,
YKaKHUTC OKHUCJIHTEIB U BOCCTAHOBHTECIb. K KaKOMY THITY
OTHOCHUTCH 13Ta OKHCIMUTE/IbHO-BOCCTAHOBHUTEIbHAA pCaK-
uus?

H>MnO,= HMnO 4+ MnOz+ H>0, KNQO3;= KNO;+ O;

BosmosxHa 11 peaknusa?
CrCl; + Bry + KOH = K,CrO4 + KBr + KCI + H;0

CocrapTe CXeMY rajJbBaHHYECKOro 3JIEMEHTA, COCTOsALLE-
o W2 Maruueroil U JKeJe3HON IJ1aCcTHH, ONYIIEHHBIX CO-




TaIIORB).

CKHE ITPOLECCHI, KOPPO3HS Me- orserctBeHHO B 1 M u 0,8 M pacrtBopsl ux coneit. Hanu-

CaTb HOHHbBIC YPaBHEHMS pEaKUMil U ypaBHEHUs 3JIeK-
TPOJHBIX npoueccos. Berunenurs DJIC raneBaHMuecKo-
ro snemenra. £ .2+/p, = —0,44 8, E %p2+/sse = —2,36 8.
Cocrasre cxeMy 31IeKTpOJIN3a paciiaBa M BOZHOTO pac-
t80pa CrCl; Ha MHEPTHBIX 3NeKTpoiax. Kakas macca
BEILECTBA BbIJEIHTCA Ha KAaTOJE M3 pacIllaBa, €Clld Cu/jia
TOKa pasHa 6 A, a BpeMs aekTposu3a — 1,5 yac?

Xpom HaxoanTCs B KOHTAaKTe ¢ Meapio. Kakoit metann
Oyuer KoppoaupoBaTh B Kucioit cpene. Jaiite cxemy
00pa3yIomerocs nNpu 3TOM ralbBAHHYECKOI'0 3JIEMEHTA.

5.4. Onucanue KpUTEPHEB OUEHUBAHMSI KOMIETEHUMH U IIKA/IbI OLleHHBAHUS

Ipu npomexyTouHoil arrecrauuu B Gopme 3K3aMeHa MCIONb3YETCs CAEAYIOIAs LIKATa Orje-
HUBAHUA: 2 — HEYIOBJIETBOPUTEIIBHO, 3 — Y/IOBIETBOPUTENILHO, 4 — XOPOILO, 5 — OTJIMYHO.

KpurepusmMu OLleHUBaHUsl 1OCTHIKEHHI TI0Ka3aTeNe SBIISFOTCS:

Haunmenosanmue mno-
KazaTesid OlleHUBa-
HUS pe3y/bTara
o0yueHwus 1o auc-
LUIIIHHE

Kpurepuii oueHuBanus

3naung

3Hamnme OCHOBHBIX ITOHATHH M 3aKOHOB XHUMHH, CTPOCHHA aTOMa H XHMHYECKO
CBA3H, NEPHOIHIHOCTH CBOMCTB DJIEMEHTOB.

3HaHHE pPEAaKUMOHHOM CMOCOOHOCTHM BELIECTB, OOMMX 3aKOHOMEPHOCTEH
OCYIIECTBICHUS] XUMUUYECKUX IPOLIECCOB.

3nanue TCOPETHHYCCKHX OCHOB OITHCAHMA CBOICTB pacTBOPOB, OKHUCIUTEIIBHO=
BOCCTaHOBHUTEIILHBIX CHCTEM, METOJOB M CPEACTB XMMHYECKOTO HMCCIeaoBa-
HHA BCIIECTB M UX prCBpﬂLL[CHHﬁ.

3HanMs OCHOB Opragmsaiuyd 1 METOI0B CaMOCTOSATEILHOM pa60Tm, ocoben-

HOCTHM MHTEIEKTYAJILHOINO Tpyja Ha pasiM4HBIX BUAAX ayIMTOPHBIX 3aHsi-
THIA.

Vmenus

VYka3zatb 3aKOHbI H npapuad, XHMHYECKHUE CHCTEMBI, CBOMCTBA BEUIECTB, OIH~
ChIBAKOIIHE JaHHBIC XHMHYCCKHUE ABJICHHA.

HpOBOHHTh pacyeTsl KOHUCHTpalW{d pacTBOPOB pPa3siIHM4YHBIX COGHHHGHHIL/'I,
onpenessaTs TepMOJHHAMUUECKHE XapPAKTEPUCTUKM XHMHYCCKHX peaxunf»’r H
PABHOBECTHBIE KOHUCHTPALIHH BEUICCTB.

BoifensTh KOHKPETHOE XHMHYECKOe COAEpIKaHHWE B MPUKIAAHBIX 3aja4ax
npoecCHOHAIBHON JCATCILHOCTH.

Ompe/ieNisiTh XapakTePHCTUKH XUMUUECKHX TPOLIECCOB, XapaKTEPHBIX I 005~
eKTOB NPO(eCcCHOHATLHON [1e4TeNLHOCTH Ha OCHOBE TEOPETHYECKOro, IKCne-
PHMEHTAIBPHOTO HMCCIIE0BaHMs, NPOBOAUTE AHAIHU3 [OTYYECHHBIX Pe3yibTa-
TOB.

Happiku

HaBbIkM MPUMEHCHHS OCHOBHBIX IMOHATHH M 3aKOHOB XHMHH, XHMHYECKHX CH-
CTEM M CROMNCTB AlEMEHTOB M MX COSAMHEHMU [ pelleHHss Ha COBPEMEHHOM
YPOBHE BONPOCOB, BOZHHKAIOIIMX B IPODECCUOHANIBHOM AeATeIBHOCTH.

HaBbIkK BBIOOPA Cr10c06a MpeCTaBIeH s MHQOPMALMU B COOTBETCTBHM C y4eO-
HBIMH 3a/1a4aMH, IPHEeMaMH NTOHCKa MHQOPMALH.

HaBbIkM BBITOJHEHHMs OCHOBHBIX XMMHUYECKMX Ja00paTOPHBIX ONEpauui, Me-
Tozamu onpenenedns pH pacTBopos.

Hagbiky BBIABICHUS XapakTepa XUMHUYECKHX TMPOLECCOB H HX YIPABJICHUEM Ha
obbexTax npodeccHoHanbHOM AEATEIBHOCTH,




Ouenka npenojaBarTeneM BBICTABIISIETCS MHTErPAIbHO ¢ YIETOM BCEX IOKA3aTe-
JEH ¥ KPUTEPUEB OLICHUBAHMUS.

Ouenka chopMHUPOBAaHHOCTH KOMIIETEHIMH 10 TIOKA3ATEII0 SHAHUS.

3aKOHOB XHMMHH,
CTPOEHHMSI aToMa
H  XUMHYECKOH

CBA3M, TIEpHO-
JUYHOCTH
CBOMCTB s7e-
MCHTOB.

3aKOHOB  XMMHH,
CTPOEHMs aToMa M
XMUMHYECKOH CBA-
34, MEPUOJUYHO-
CTH CBOHCTB 2Jle-
MEHTOB.

HETOYHOCTH TpH
MU3/10JKEHHH OCHOB-
HBIX TOHATHH M 3a-
KOHOB XHUMHH,
CTPOEHUS aToMa M
XMMHMYECKOH CBSI3HM,
HePHOANHOCTH
CBOHCTB  DIIEMCH-
TOB.

jjara€T  OCHOBHBIE
TIOHSTHSI U 3AKOHBI
XAMHH, CTPOCHHS
aroMa M XHMHYe-
CKOM CBsI3H, NEpH-
OJIMYHOCTH
CBOMCTB  3JI@MEH-
TOB, HO JOIYCKaeT
He3HauWuTeIbHbIE
OLIMOKH.

Kpurepnii YpoBeHb OCBOSHHSA U OLIEHKA
2 3 4 5
3uanue ocHoe- | He 3maer ocHos- | Yactnuno usnaraer | [lo cymecty, ca- | McuepnsiBatoiie,
HBIX TIOHSTHH ¥ | HBIX TIOHATUH M | 100 JOMYCKAIOTCS | MOCTOATENBHO M3- | IOC/IEI0BATEIBLHO,

YETKO M JIOTH4Ye-
CKHM H3JIaraeT oc-
HOBHEBIE TIOHATHS
M 3aKOHBI XMMMUH,
CTPOGHHUSA aToMa U
XUMHYECKOH CBs-
3, MEpPUOJIMYHO-
CTH CBOHCTB 23Je-
MEHTOB, HO J0-
TYCKaeT He3HauH-
TEIbHbIE OIIMOKH.

3HaHHE peaKlH-
OHHOM c1mocob-

He 3naet peakuu-
OHHOM C110c00HO-

Yacruuno u3naraer
00 JOMYyCKaIOTCs

Ilo cymecTBy, ca-
MOCTOSATENLHO H3-

Hcuepneiparollle,
MIOCJIEN0BATENILHO,

CTEM, METOO0B H
cpeacrs  XHMH-
YECKOIro HMccie-

XHUMHYECKOTO MC-
CIEJ0BAaHHS  Be-
IIeCTB M MX IIpe-

HBIX CHCTEM, METO-
JIOB U CPEJICTB XH-
MHYECKOTo HCclie-

TOJIOB H CPEHCTB
XMMHYECKOIO HC-
ClIeIOBAHUS  BE-

HocTH BemecTs, | CTH BELIECTB, | HETOUHOCTH  MPH | JlaraeT peakIMOH- | YETKO M JIOrHYe-
OGIHX 33KOHO- o01mMx 3aKOHO- | M3/IOKEHHH  Peak- | HYIO CMOCOGHOCTL | CKM H3Naraer pe-
MepHoCTeit MEpPHOCTEH  OCy- | IMOHHOH  Croco0- | BemecTB, OOUIME | aKIMOHHYIO CIIO-
i ECTBACHUA XH- | HOCTH  BEIIECTB, | 3aKOHOMEPHOCTH COBHOCTD Be-
OCYWECTBICHIA | \ipyecknx  mpo- | oBuux 3aKOHO- | OCYILECTBIEHHS mecTs,  obuime
RUMBHEERAX LIECCOB. MEPHOCTEll  OCY- | XHMHYCCKHX TPO- | 3aK0HOMEPHOCTH
MpOLECCOB. IICCTBACHMA ~ XH- | LIECCOB, HO MOMYC- | ocymecTBICHMS
MHYECKHX [IpoLec- | KaeT HE3HAYH- | y yMUUECKHX
COB. TeNbHBIC OLIMOKH. [POLIECCOB.
3uanue Teope- | He 3naer Teope- | HacTH4YHO M3naract [To cymectBy, ca- | McuepnsiBaroue,
THYCCKUX OCHOB | THUECKMX OCHOB | MO0 /OMYCKAIOTCS | MOCTOSTENBHO H3- | IIOC/IEIOBATENBHO,
ONYCAHMS OIMUCAHUS HETOYHOCTM [P | JlaraeT TEOpeTHyYe- | 4yeTKo M JIorhde-
CBOHCTE  pac- CBOMCTB DACTBO- | M3/IOXKEHHH TEOpe- | CKHe OCHOBBI OMH- | CKM M3/IaraeT Teo-
TBOpoB,  OKHc- | PO® OKMCJIUTE/Ib | THYECKHX — OCHOB | Canys CBOWMCTB | permueckue  OC-
HO- ONUCAHHS CBOMCTB | paCTBOPOB, OKHC- | HOBBI  OMMCAHUS
i BOCCTAHOBUTEJb- | PACTBOPOB, OKHC- | JIMTEIBHO- CBOJCTE pacTBO-
SREoTenoRR HBIX CHMCTEM, Me- | JIUTENhbHO- BOCCTAHOBHTENb- | poB, OKUCIHMTEIb-
TEABHBIX CH= | To10B W CpEICTB | BOCCTAHOBHTEb- HBIX CHCTEM, Me-

HO-

BOCCTAHOBUTEIb-
HBIX CHCTEM, Me-
TOJOB M CpPEACTB

opraﬁmaunn U
METOZI0B  CaMo-
CTOSATENLHOU

pabotel,  0CO-
OeHHOCTH  MH-
TEIEKTYaJlbHO-

METOJIOB  CaMmo-
CTOATENBHON pa-
00Thl, OCOOEHHO-
CTH MHTEIEKTY-
aTBHOTO Tpyda Ha

HETOYHOCTH  TIpH
U3JI0KEHHH OCHOB
OpraHu3alii U Me-
TOAOB  CaMOCTOSI-
TeabHOH  paboThl,

JaracTt OCHOBBLIL
opraHusaunn 151
METObLL CAMOCTO-
ATENBbHON paboThl,
0coOEHHOCTH HH-

JIOBAHMS Be- | BpallleHHit, JIOBAHHS  BEILUECTB | LIECTB M HMX TP~ | yyvyveckoro me-
MECTB M UX W MX [peBpalle- | BPAlleHui, HO 0~ | cperopapns  Be-
MpeBpaLIEHHI. e ?gﬁ:ii?e :;;I%a;;{- WIECTB U MX Tpe-
i BpallCHHUH, HO
JOmycKaer — He-

3HAYUTE/IbHBIE

OLIHOKH.

3pamms  ocnos | He 3maer ocHoB | Yactuuno uznaraer | Ilo cymiectBy, ca- | Hcueprbisaiolue,
opranuzaluu M | 1460 JOIMYCKAIOTCS | MOCTOATENBHO H3- | TOCIEN0BATENBHO,

YETKO M JIOrHuYe-
CKM H3Jaraer oc-
HOBBI ~OpraHu3a-
UMM M METO/IbI
CaMOCTOATENLHOMN




ro  TpyAa Ha | Pa3IMYHBIX BUAAX | OCOOEHHOCTH  MH- | TEIIEKTYaNbHOIO paboTbl, ocobeH-
pasiMyHbIX BH- | AYAHTOPHBLIX 3a- | TEJIEKTYabHOrO TPyJa Ha pPa3ivy- | HOCTM MHTEIeK-
nax ayauTop- HATHA. Tpyha Ha pasjiud- | HeIX BHOAX aynn- TyalbHOro Tpynaa
HBIX 3aHATHH. HBIX BHAAX ayid- | TOPHBIX 3AHATMH, | HAa  pasIMYHBIX
TOPHLIX JAHATHH. HO ELOHYCKB.ET HE- BH/1aX ayﬂHTop-
3HAYUTEIIbHEBIC HbBIX 33HHTHI:'I, HO
OLIMOKH. JOIyCKaeT  He-
3HAYHUTEINLHbIE
OIHOKH,
Ouenka c)OpMHUPOBAHHOCTH KOMITETEHIIH 110 TI0KA3aTeN0 Y MEHHSL.
Kpurepuit YpoBeHb OCBOCHMS U OLIEHKA
2 3 4 5
Ykasarh 3ako- | He moxer ykasats | Jlonyckaer Herou- | IlpaBumbHO, HO ¢ | Kpanugurmpo-
Hbl W MpaBuia, | 33KOHBI W MpPAaBU- | HOCTH M OWMOKM | HEOONBIIMMH  He- BAHHO, TPAMOTHO
XHMUYECKHE Jld,  XMMUYECKHE | TIPM YKA3aHMHM 3a- | TOYHOCTAMHM  YKa- |y Ges  ommGok
CHCTEMBI, CBOfi- | CHUCTEMBI,  CBOF- | KOHOB U IPaBMIl, | 3bIBACT 3aKOHBI U YKA3BIBAET 3aKO-
crBa  pemecrs, | STBA BEILUECTB, | XMMUUCCKUX  CH- | PABWJIA, XMMHYe- | .= npaia,
o o OINUCHIBAIOIINE CTeM, CBOWCTB Be- | CKHE = ) e
JaHHBIE XMMHUC- | IIICCTB, ONHCBIBA- | CBOMCTBA BE- "
AQHHBIC  XHUMH- | orpe apnepms, IOIIMX JAHHBIE XH- | [ecTB, oOmuchipa- | CTEMBI, CBOMCTBA
UCCKHE  ABJIC- MUUECKHe SIBJIEHMS. | 1omue naHHple | BELIECTB, OIHCBI-
HUA. XHUMHYECKUe B~ BAKOIIHME JaHHEIE
JICHHUS. XHMHYECKHE SB-
JIEHHUS,
[IpoBoauTs He moxer | lomyckaer Herou- | llpasunsno, HO ¢ | Kpanuduumpo-
pacueTsl IIPOBOAMTH HOCTH ¥ OWHMOKM | HEOOMBIIMMHU  HEe- | BAHHO, IPAMOTHO
KOHIEHTpaluy | PACUCTEI Ipy  TIPOBEJIEHUM | TOUHOCTSIMH u  6Ges owubok
PACTBOPOB KOHUEHTpaLUn pacyeros } IPOBOUT HPOBOAUT
PA3ITHYHBIX pacTBOpOB KOHLEHTpALMH pacyeTsl pacuersI
SOSIRERE, PA3IMUHBIX pPacTBOpOB KOHIIEHTpALMH B
COCIMHCHMIT, pasnMYHBIX pacTBOPOB
OUPERRIATE ONpeaessTh COEMHECHHI, Pa3TUYHBIX PACTRODUR
TCPMOIMHAMUY | repMouHAMUYEC | ONPEIETICHUUTEPM | COSOMHEHHIA, PARIHSRET:
CCKHC KHe OJIMHAMHWUECKHX OIpelenser COE/IMHEHHUH,
XapakTepuCTHK | XapaKTePUCTHKU XapaKTEePUCTUK TEPMOJMHAMHUYECK | ONpeaesaser
U XUMHUECKHX | XMMHUECKHX XUMHYECKHX ne TEPMOIUHAMHYEC
peakuuii Y | peaxkuui U | peakunit U | XapaKTepUCTUKH Kne
PABHOBECTHBIC | PABHOBECTHBIC PaBHOBECTHBIX XMMUYECKIX XapaKTePHUCTHKH
KoHLeHTpauuy | KOHUCHTPAIHH KOHUEHTpaLUH peaxuuit - S E————
BeTecTR, BEILLECTB. BEILICCTB. paBHOBECTHBIE peaKiit b
i s s PAaBHOBECTHBIE
BEILICCTB.
KOHIIEHTPAIH
BELECTB.
Boinensts koH- | He moxer seime- | Jomyckaer Herou- | [IpaBuneno, HO ¢ | KBamuduunupo-

KpPEeTHOC XHMH-

JIATh KOHKPETHOC

HOCTH # OWHMOKH

HEeOONBIIUMHU  He-

BAHHO, I'PAMOTHO

eckoe cojep- | XMMUYECKOE  CO- | IPH  BBUICJCHHH | TOYHOCTAMI  BBI- | 41 Ges ommGoK Bbl-
Japue B npy- | ACPAHUC B MPH- | KOHKETHOTO  XH- | MeMACT KOHKPET- | jonger  koHKpeT-
cranEpx 3ana- | TAMHBIX 327auaX | MMUCCKOTO COZCP- | HOE XHMHMYECKOS | 1o yyvpyeckoe
gy sollina npeq;eccmmanb— JKaHud B [PUKIAA- | COAEpIKAaHHE ¥ | cosenmnEag
g HOM  [esTeNbHO- | HBIX 3ajayax Mpo- | IPUKIAAHBIX  3a-
SRUIBHEN = i eccronanbHO pasax npodeccu- | FPUKIANHBIX 33~
TEIbHOCTH. e TeNIbHOCTH. OHAILHOM nes- | Aadax “IfOCFGCCH‘
TEJIBHOCTH. OHajJlbHOM  [€A-
TEJLHOCTH.
Onpeaensts xa- | He moxer onpene- | [lomyckaer HeTod- [IpaBuneHo, HO ¢ | KBamuduumpo-

PAKTEPUCTUKH

JATh  XapaKrepu-

HOCTH H OIIHMOKH

HEOONBUIMMH  He-

BAHHO, I'PaMOTHO




XHMHYECKHX CTHKH  XMMHYE- | IPU  ONPEACNIEHHH | TOYHOCTAMHM H  0e3 omubok
NPOLIECCOB, Xa- CKHX [TPOLECCOB, XapPaKTCPUCTHK XH- QMnpeaeisaeT Xapak- onpeaenser Xa-
PaKTEpHBIX jyisi | XAPAKTEPHBIX U1 | MMUCCKMX [IPOLEC- | TEDUCTHKH  XMMH- PAKTEPUCTHKH
06beKTOB  TIpo- 00BEeKTOB MpO- | COB, XAPAKTEPHBIX | YECKHMX MPOUECCOB, | ypriivoor fpo-
(eccuonabHOM deccronanbHoi st 0OBEKTOB | XapaKTEPHbIX JJIs [1E60E .
nestenpocry | ACATCIBHOCTH  Ha poheccHOHAb- 06bekTOB 1podec- [ P
OCHOBE TEOpPeTH- | HOM JeATeNLHOCTH | CHOHANbHOH gmest- | oPHPIX UL GEt
14 OCHOBE TCO- | yeckoro,  sKcme- | HA OCHOBE TeOpe- | TeMbHOCTH Ha oc- | SKTOB Tpodeccr-
PeTHIecKoro, PHMEHTAIILHOTO THYECKOTO, IKCIIe- | HOBe TeopeThye- | OHANBHOH  jes-
IKCIICPHMEH- UCCIJIe/IOBAHMS, PHUMEHTAIBHOIO CKOro, 9sKcrepu- | TEJIBHOCTH Ha OC-
TalbHOI'0  HC- | NIPOBOAUTE  aHAa- | UCCIIE/I0BAHMUSL, MEHTaJIbHOrQ0 HcC- | HOBE TEOpETHYE-
CleJOBAHMS, U3 MONYYCHHBIX | IPOBEACHMM  aHa- | CIeJOBaHHUs, IPO- | CKOTO, 3KCIEpH-
[POBOAMTH PE3YILTATOB, JIi3a [MOJIYYCHHBIX | BOOAHUT aHaJIM3 I10- | MEHTAJIbLHOTO HC-
aHallM3  TIOJy- pe3ynbLTATOB. JIy4EHHBIX P€- | cnepoBanus, npo-
YEHHBIX pe- SYALTATON. BOJUT aHAIH3 T10-
3yJIbTATOB. JTY4EHHbIX pe-
3YI/IbTATOB.
Ouenka cOpMUPOBAHHOCTH KOMIICTEHUHI M0 rokasaTeio Hapbiku.
Kpurepuii YpoBeHb OCBOCHHS M OLIEHKA
2 3 4 5
Hapbixku mpume- | He srageer | C gononuurensHoit | Brageer meobxo- | Kanudpumupo-
HEHUST OCHOBHBIX | HABBIKAMU  IIPH- | [IOMOLILI0 BIIAJEET | AMMBIMM HABBIKAMM | BAHHO  B4JEET
[OHATHI U 3aK0- | MEHEHMSl  OCHOB- | HABBIKAMM [pUMeE- | IPUMEHEHHS  OC- | HABBIKAMU  IIpH-
HOB XMMHM, Xu- | HBIX TOHSTHH # | HEHHS  OCHOBHBIX | HOBHBIX MOHATHH 1 | MCHEHWS ~ OCHOB-
MUUCCKHX  CH- | 3AKOHOB  XMMMH, | MOHATHH M 3aKOHOB | 3aKOHOB  XMMMH, | HBIX TOHATHH M
cTeM u cpojicrp | XUMHUCCKMX  CH- | XHMHM,  XHMHUC- | XHMHUCCKHX ~ CH- | 3AKOHOB  XHMHH,
sementos u ux | CTEM M CBOFCTB | CKMX ~ CMCTEM M | CTEM M  CBOHCIB | XUMUYECKMX CH-
coenuuenmuit s | 2TCMEHTOB M MX | CBOHCTB OJIEMEHTOB | ONIEMEHTOB M MX | CTEM M CBOHCTE
COCNMHEHHH JUISi | U UX COGNMHEHWH | COEAMHEHMH I | D7eMEHTOB M HX
PCLICHHUA HA €CO* | hoinenms Ha cO- | 15 pelleHMs Ha | pelieHMs HA CO- | COSAMHEHMH Iuif
EPCMCHHOM BPEMEHHOM COBpEMEHHOM BPEMEHHOM YPOBHE | peIlIeHMs Ha Co-
YPOBHC  BONPO- | ypopge  BONpO- | yPOBHE BOMPOCOB, | BOIPOCOB, BO3HH- | BDEMEHHOM
COB,  BO3HHMKA- | cog, BO3HMKAIO- | BO3HUKAIOMIMX B | KAIONUX B TMpO- | ypPOBHE  BOIPO-
IOUMX B IPO- | ux B npodeccu- | mpodeccHoHalb- (eccuonanbHO COB, BO3HHKAIO-
(eccnoHanbHOR | omanbHOil  zesi- | HOM AEATEIBHOCTH. | AGATEABHOCTH, HO | IMX B npodeccu-
ACATCNBHOCTH. | TEIBLHOCTH. JIOITyCKaeT He- | OHaJIbHOW  Jef-
00mbIIME HETOYHO- | TEJLHOCTH.
CTH.
Haspikn BeIOOpa | He Biageer | C goronHuTenbHO#M | Bnaneer nHeodxo- | Ksamuduuupo-
criocoba  mpejl- | HABbIKAMK  BBIOO- | OMOMIBIO BIAAEET | AMMBIMH HABBIKAMU | BAHHO  BIAJeeT
crannenusi uWH- | pa crocoba mpen- | HaBeikamu  BIGOpa | BeiGopa  crocofa | HaBBEIKaMHM BBIOOpA
dopmawun B co- | CTABICHUSA uH- | cnocoba MpejcTaB- | NPEACTaBIEeHUS MH- | criocoba npea-
(opmarmu B coot- | stenust uadopmarmu | Gpopmaid B COOT- | CTABICHHUS HH-

OTBETICTBUH  C
yaeOHbIMH 33/1a-

BETCTBHH C yueld-

B COOTBETCTBHH C

BETCTBHH C YyueDd-

(hopmanun B cOOT-

GaMH, TpHEMAMH HBIMM  3ajauaM, | yueOHLIMM 3ajaua- | HBIMH  33/lauaMM, | BETCTBUH C y4yed-
= IpYeMamMy TIOMCKa | MM, IIPHEMAaMM I10- | IPUEMaMH  [IOHCKa | HBIMM  3ajlauyaMi,
HQHOKR. EROP- HGbOPMALIMH. ucka ngdopmanud. | MHGopMauMy,  HO | IpUEMaMK MOUCKa
e JIOITyCKaeT He- | nHbOPMALIHUH.
00mblIME HETOYHO-
CTH.
HaBbiku Bbl- | He Brajeer | C jononuuTenpHol | Brageer Heobxo- | Keanuduuupo-
[OJHEHUs  OC- | HABBIKAMU  BbI- | MOMOLIBIO BIAJEET | AMMbIMHM HAaBBIKAMH | BAHHO  BJAJ€CT
HOBHBIX  XUMH- | TOJIHEHHUS OCHOB- | HABBIKAMH BBINOJ- | BBINOJHCHMA  OC- | HABBIKAMH BbI-
qeckux nabopa- | HPIX XHMHYECKHMX | HEHMSL  OCHOBHBIX | HOBHBIX XHMMHYE- | [I0JHEHHS OCHOB-
TOPHBIX OTlepa- 1abopaTopHbIX XUMHUECKHX 1abo- | CKUX naﬁopa'rolz- HBIX XMMHYECKHX
omepauni, Mero- | paTOPHBIX _ Ofepa- | HbIX onepauui, | 1ab0paToOpHAIX




uuit, Meromamu
onpeneneHus
pH pacrsopos.

Aamu  onpeaene-
Hus pH pacrso-
pOB.

uui, MeToLaMM
ompepeneHus  pH
pacTBopoB,

METOAaMM Ompese-
aenus pH pacrso-
POB, HO HOIyCKaeT
HebonbIue HeToY-
HOCTH,

onepauui, mero-
AaMH  omnpexelne-
HUZ pH pactso-
poB,

Haselky  BpIfIB-
JICHHA XapaxTepa
XUMHYECKUX

He BIajicer
HABEIKAMH BBISB-~
JICHHA XapakTtepa

C nortonuuTensHoH
TIOMOLILIO BJAfeeT
HaBBIKAMH BBISBIIE-

Bnaneer Heo6xo-
IOUMBIMH HABEIKAMH
BBISBICHMS  Xapak-

Ksammduuupo-
BAaHHO  BjIageeT
HABLIKAMKM BBIAB-

TIPOUECCOB 1 uX | XUMIHCCKHX [pO- | HUS XAPAKTEPA XH- | TepA XMMHYECKUX | JIGHME XapaKrepa
ynpasnenuem Ha | H€CCOB M UX | MUYECKUX NpOMeC- | NPOUECCOB M MX | XUMUMECKUX MpO-
obsexrax mpo- | YIPABICHHEM Ha | COB M MX ynpaBie- | ympaBleHMEM  Ha | HeCCOB ¥ MX
deccuonansroni | ©0PCKTEX  npo- | HEeM Ha o6BekTax | ofbexrax npodec- | ynpasnennem Ha
nestensmocry, | PECCMOHANBHOM | Mpo(eccHOHaNb- | CHOHANBHOM Aes- | obBexTax  mpo-
" | nearensHoCTH. HOM JeATEeNBHOCTH. | TENBHOCTH, HO JO- (peccronansHOM
nyckaer — HeGONb- | AeATENLHOCTH,
1LIKE HETOUHOCTH.
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6. MATEPHAJIbLHO-TEXHUYECKOE
N YYEBHO-METOAMYECKOE OBECIIEYEHHUE

6.1.MaTepuanbHO-TeXHHYECKOe 006ecreyenue

Ne

HaumenoBanue crieunamsabIx
TIOMEIeHHH U TOMEIIEHUH 115
CaMOCTOATEIbHOH paboThl

OcHalleHHOCTS CrIeUHaIbHBIX TTOMEIIEHHH |
IIOMELLUCHUH JUI CAMOCTOATENBbHOM paGoThl

207 yueOHas ay AuTOpHS 1715
[IPOBE/ICHUS JIEKLIMOHHBIX 1
[IPAKTHYECKUX 3aHATUH,
71a00PaTOPHBIX PaboT, MPYIIOBBIX

TEKYLIEro KOHTPOJIS U
[IPOMENKYTOYHON aTTECTALMH.

1) CneunanuszupoBannas Medesn
2) O6opynoBaunue:

- Apeomertp: 1 ym;

- bymara unnuxaropuas: 6 yr;

1 MHIMBHYyallbHBIX KOHCY/IbTalMil- broperka: 6 mr.;

- Becnbl yueOHble ¢ rupsamu: 6 wr.;

- Becnr rexnuueckue T-1000 ¢ rupsimu: 1 mr.;
- Boponka manenskas: 20 wr.;

- Boponxa cpennsist: 5 mr.;

- Boponka Gospiras: 5 mr.;

- Boponka ovens Oonpmias: 1 mr.;

- [lepxarens: 3 mT.;

- - KanenbHuua-go3atop: 3 mr.;

- Kon6a Bropua: 1 wir.;

- Konba xkoungeckas 250 mu: 15 mwrr.;

- Kon6a mepnas 100 mix: 6 mr.;

- Konba mepuas S0mi: 4 mr.;

- Mukpocxkor: 1 wr.;

- Moiika: 1 wr.;

- Harpesarens m1s npobupok: 2 mr.,

-Ha00PBl XUMHYECKUX PEaKTHBOB -

- [Ipobupxka: 200 mit.;

- [IpomeiBaska: 1 mr.;

- CniuproBka naboparopHas: 3 IIT.;

- Craxan (aphopoBsIii: 2 T.;

- Crakan xumuaeckuit 100 mm: 4 mt.;

- Crakan xumMuyeckudi 250 mi: 4 wt.;

- CTynka ¢ mecTukoM: 1 mT.;

- Tabmmna «Ilepuoauueckas Tadauua XUMHIECKUX
synemenTor [ U. Meuneneea»: 1 mt.;

- Ounptp Oymaxsslit «Kpacuas nenra» 90 mm: 3 ym;
- OunbTp Oymaxubit «Kpacuast nentan 125 mm: 3 yin,
- [lnnaap mepasenit 100mit: S wr.;

- [{umusap mepabii 250mm: S it

- Hnnunap mepubti S0Mi:S mrT.;

- Yamka dapdoposas: 10 miT.;

- [lIxad BeITSKHOM: 1 1IT.;

- [1Ikad 3aKkpbITHIA: 3 WIT.;

- [lxad orkperreii: 1 mr.;

- Ukag cymmapasiit CIIY: 1 1.,

- [IIratus 1 TpoOUPOK: 3 mT.;

- [1ltatuB 1ab0paTOpHbIA KOMOMHUPOBAHHBIH: 3 ILT.;
- Dxcuxartop: 1 mT.;

- DJIGKTPOIJIMTKA: 2 LT,

'Yuebnoe nomemenue Ne 413 s
[POBEICHUS TPYIIIOBLIX U

W HIMBUIYATBHBIX KOHCYThTAIMM,
TEKYILETO0 KOHTPOJIs,

Crienpanu3upoBantas MeOesb, IepCoOHaTbHbIH
KOMITBIOTED ¢ BBIXOZ0M B MIHTEpHET 1 obecneyenneM
710CTYIIA B 2JIEKTPOHHYIO HHPOPMALMOHHO-
00pa3oBaTEIbHYIO Cpely Gpunuaia, MyIbTHMEAUHHBIA




CaMOCTOSITEJIEHOM PaboTEI JIPOEKTOP U 3KpaH, BeO-KkaMepa, rpaduyeckuii miaHmer

3 Uuranpueit 3a1 6ubanorexu Ne  |CrnenmamusupoBannas meben, KOHIMLIHOHED,

404 s camocToATeNBHOI PabOTHIIIEPCOHATBHBIE KOMIBIOTEPHI C BBIXOLOM B Wurepuer n

C BEIXOZIOM B ceTh MHTepHeT oOecriegeHHEM JOCTYIIA B JICKTPOHHYIO
1H(pOpMamOHH0-00pa3oBaTeNbHyIO cpey (uinaia, Beo-
Kamepa, rpadMuecKuii aHIeT

6.2. loctynuas cpesa

B H® BI'TY um. B.I'. lllyxoa npu co3ganun 6e36apbepHoil Cpejibl YUUTHIBAIOTCS

HOTpe6HOCTH CIICAYIOIIHUX Ka’reropnﬁ HWHBaJINO0B H JIHI C OIrpaHUYE€HHBIMHU
BO3MOXHOCTAMMU 310POBESL:

-~ C HapyLIEHUSIMHU 3PEHUS;
- C HapyLIEHUSIMH CIIyXa;
-~ C OrpaHMYEHHMEM JBUTATEIbHBIX (YHKIIHH.

B obpazopatenbHol opranu3anuy obecriedeH GecrpersiTCTBEHHBIN JOCTYI B 3aHUE
WHBAJIMZAM U JIMLIaM C OTPaHUYEHHBIMUA BO3MOKHOCTSMH 30POBBSL.

Jng nun ¢ HapymeHueM paboThl ONOPHO-ABUraTeNBLHOrO ammapara obecreyeH
AOCTYN sl 00y4eHus: B ayJUTOPUSIX, PACTIONIOKEHHBIX Ha IEPBOM JTaXKe, TAKKE UMEETCs
BO3MOXXHOCTb JIOCTYIA U K APYTUM ayTUTOPUSIM.

JUis v ¢ HapylleHHeM 3peHus, cllyxa HMeeTcsli ayauTopus, obecredeHHas

CTalMOHAPHBIMH TEXHUYECKHUMHU CPELCTBaAMH.

B cetn «MHTepHeT» ecTh Bepcus OQULIMAIBHOTO caiiTa yueOHOM opraHu3anu AJs
c/1aboBU IS LIIMX.

6.3. JInueH3suoHHOe U cBOOOJIHO pacnpocTpaHsieMoe PorpaMmMHoe obecreyeHue

Ne [TepeueHb JUIECH3HOHHOTO PexBU3HTEI IOATBEPHKAAIOMIETO JOKYMEHTA
IporpaMMHOro obecreyeHus.
1 Microsoft Windows 10 OEM IIpenycranosnena Ha [1K
2 Microsoft Office Professional Plus Cornamenue Microsoft Open Value Subscription
2007 V6328633, Cornamenue aeiicreurensio ¢ 02.10.2017 no
31.10.2023). Horosop noctasku [10
0326100004117000038-0003147-01 ot 06.10.2017
3 Dr. Web Security Space 12 cyOnuneH3nonnsii goropop Ne 675 or 17.10.2022
-+ Google Chrome Csoboano pacnpoctpansemoe [1O cornacHo ycnoBusm
JIALIEH3MOHHOI'0 COTJIAICHUS
5 Mozilla Firefox Cpoboano pacnpoctpansemoe 10 cornacHo ycaoBUAM
JIMLICH3MOHHOI'O COTJIAIIeHHS
6 SAunexc-Opaysep Csoboano pacrnpoctpansiemoe [10 corsacHo ycioBusm
Adobe Reader JIMIIEH3MOHHOTO COTJIallleHHs
Dr.Web (antuBupyc)
i CAB UPBHC64 + monyu Jlunensuonusii gorosop A-5548 ot 13.04.2017
"Karojorusarop", "Anmunucrparop”,
"UuraTenn"




6.4. Ilepeuenn y4eOHbIX H3AaHHIT B y4e6HO-METOIHYECKHX MaTepHaJIoB

OcunoBuasi iuTepaTypa

I. Xumus : yueOuuk / JI. H. Bunos, M. C. I'yrenes, U. JI. Tlepdunosa, U. A.
Coxonos. — Cankt-IletepGypr : Jlanb, 2022. — 480 c. — ISBN 978-5-8114-1289-1. —
Texcer : snextponnstit // Jlans : anekrporHo-6ubnuoreunas cucrema, — URL:
https://e.lanbook.com/book/210977 (nara obpamenust: 13.02.2023). — Pexum goctyna:
JIUIS1 aBTOPU3. 10JIb30BaTeIeH.

2. PemrernukoBa, E. A. ba3ossrit kypc 1o of1meil, HeopraHu4ecKo U OpraHMuecKoi
XUMUH : y4eOHuk : [16+] / E. A. Pemernukosa, O. B. {1610 ; FOxHblit deaepanbHblit
yHuBepcurer. — Poctos-na-Jlony ; Taranpor : FOsxxHslit deepaibHbli yHUBEPCHUTET,
2020. - 184 c. : uin., Tabun., cxem. — Pexxum goctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612256 (nara obpamenus: 13.02.2023). —
bubmorp.: c. 180. ~ ISBN 978-5-9275-3502-6. — TeKCT : 371€KTPOHHBIIA.

JonoauuTenbHas JUTEpaTypa

1. ['nunxa H. JI. 3agaun u ynpaxuenus no obuiei XuMuu : yueOHO-IIPaKTHY.
nocobue / H. JI. 'nunka ; mox pex. : B. A. [Tonkosa, A. B. ba6kosa. - 14-¢ u3z. - Mocksa
: fOpaiit, 2019. - 236 c. - (bakanaBp. Axkagemudeckuit kype). - ISBN 978-5-9916-8914-4

2. Kinumenko B.I'. Mertonnueckue yka3zaHus K BBINOJHEHHIO J1aOOpaTOPHBIX
paboT 1o Kypcy oOiei XuMuu ISl CTYIeHTOB Beex creuuanbHocTeit. /B.IN. Kiumenko,
Kimrounukosa H.B., Bonoguenko A.H., [llesuosa P.I'. - bearopoa: BI'TY, 2010.-51 ¢. —
Pexxum pocryna https://elib/bstu.ru/Reader/Book/20130440919012222315700009963 -
OBC BI'TY um. B. I'. lllyxosa, no mnapo:o

3. Crace H. ®@. CripaBouHHK 110 00Ul 1 HEOPraHUYECKOW XUMHUHU : yueOHOoe
nocobue st mpukianHoro 6akanaspuara / H. @. Crace. - 4-e u3a. - Mocksa : FOpaiir,
2019. - 92 ¢. - (YuuBepcureTsl Poccun).

4. XUMHUS : 3aaHus IS CaMOITO/ITOTOBKY CTY/I€HTOB OUHOU (POpPMBI O0yUeHMUS
HEeXMMUYECKUX HanpaBlieHud OakanaBpuara : ygeOHoe nocobue / H. A. Bonoauenko u
np. - bemropon: MWsm-so BI'TY, 2017. - 106 c. // OBC BITY [caiit]:
https://elib.bstu.ru/Reader/Book/2017090909541035000000659769. - — Teker
INEKTPOHHBIHN.

o MeToan4YecKne YyKa3zaHWs K BBIIOJHEHUIO /1abopaTopHBIX pabor 110
OUCLMIUIMHE «XUMUS» U8 CTYJIEHTOB IIepBOr0 Kypca OouHOM (opmbl 00yueHHs BCex
Hanpasienuii 6akanaspuara / B. W. [1asnenxo. - bearopoxn: Usn-so BI'TY, 2016. - 54 c.

// ObC BI'TY [caitT]:
https:/elib.bstu.ru/Reader/Book/2017011110510454100000655393. —  Texer
3JIEKTPOHHBIM.

[lepeueHb HHTEPHET PeCypcoB

1. Elibrary.ru : Hay9Has 31eKTpoHHas GuOnuoTeKa : caiT . — Mocksa,2000 - . — URL:
https:/elibrary.ru. — Pexum gocTymna: jijis 3aperHCTpUPOBAHHBIX MoJb30BaTesnel. — Texcer :
3JIEKTPOHHBIM.

2. Vuusepcuterckas 6u6nnoreka ONLINE : snexrporHas 6ubanoreuHas cuctema :
caitr. — Mocksa : Jupext-Menua, 2001- — URL: https:/biblioclub.ru. — Pexum poctyna:
JUTS 3apEerHCTPHPOBAHHBIX T0/b30BaTeNel, — TEKCT : 971eKTPOHHBII.

3. Lludposoit obpazosarensubiii pecypc IPRsmart : 6a3a TaHHBIX @ CaHT. — Mockaa,
2022 -.— URL: https://www.iprbookshop.ru. —Pexxum pocrymna: st 3aperucTpupOBaHHbIX




I0J1b30BaTeNEN. — TEKCT : IMeKTPOHHEIN.

4. ObC «Jlaub» : 31eKTPOHHO-OMONMOTEYHas cucTeMa : caifT. — Mocksa, 2011- . —
URL: https://e.lanbook.com. — Pexxum pocTyna: as 3aperiucTpUpOBaHHBIX MOIb30BaTENeH.
— Texcer : 51eKTpOoHHBIH.

5. DnextponHas 6ubnuorexa BI'TY : caiir.- benropon, 2017 - . — URL:
https://elib.bstu.ru. — Pexxum goctyna: jiisi 3aperncTpUpOBaHHbIX MONb30BaTeNei. — TekcT
DJIEKTPOHHBIN.




7. YTBEP)KAEHUE PABOYEM IIPOI' PAMMBI

Yr1Bepixaenne paGoyeii nporpaMmmbl Ge3 u3mMeHeHuii

< 7 ~ u
Paboyas nporpamma 6e3 nsmenenuii yreepxaena xa 20 2L 12023 yueOHbIN roj
Ha 3ace/laHuM Kadeapsl

« 2y f,uécgc;‘c; 202X ., IPOTOKOM No {
(¥4 i
/
g _-(‘f
Bagenyrowmuii kadeapoit: a. 1. v, mpod. 7 /7 T.10. Epmosenko
y benp pod —

"f
/e

Hupexrop ¢unuana: K. . H., 101, O(u,.j . B. Yuctskos
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8. VTBEP)KJIEHUE PABOYEN ITPOI'PAMMBI
Yr1Bepaxaenue pabouei nporpammbl 0e3 H3MeHeHH i

Pabouas nporpamma 6e3 u3MeHeHu# yTgpxaeHa Ha 2023 /2024y4eOHEIid

rof.
IIporoxon Ne 1 3acenmanust kagenpsl OT «28» aBrycra 2023r.
A
3aBenyromui kapenpoii: J.T.H., 01, £, 1'.10. Epmonenko
yueHas CTeneHb U H‘bﬁﬂHCb HHULKaJbI, (bammmt
3BaHue (/
JlupexTop bunuana: K.(.H., JOIL. /}‘ J N.B. Yuctskos

Yu€Has CTENEHb H 3BaHUE MNoanHugb WHHULKANDI, CbaMMJ'IMﬂ

Ilpumeuanue: nyHxm 8. VmeepoicOenue paboueii npocpammvl (Ha KaAdHCObLL
YuebHblll 200) 8bINONHAIOMCA HA OMOENbHBLX TUCHIAX.



